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Moceswnemes nausmu
doxmopa MmexnuvecKux Hayx

npogeccopa
Cemena Maprosusa Iuppuna

BBEJAEHHE

HexmountenbHulfl no MacwtabaM M TeMnaM PoOCT NPOH3BONMTENb-
HEIX cHJI, HameyeHHbl# peweHHsMH X X VII cweana KIICC u [Tporpam-
Mol Kommynuctuueckoft napruu Coserckoro Coioaa, o6ycnmoBauBaer
IUMpOKHA pa3Max BOROXO3ANCTBEHHOro CTPOMTENBCTBA € ILEABKD
CHaGKeHus! BONOH HACENEHHBX MECT, NMpOMBILJIEHHEIX NpPeAnpHATHEA,
<cenbCKOro Xxo3alicTBa M Apyrux norpeGureqell Boan. M3 maBecTHmX
ChIPbEBLIX PECypcoB Bojla B HauGoAbLUeH CTeneHH BOBJedeHa B chepy
MarepHalbHOTO NpOM3BOACTBA.

B OcHOBHHX HanpaBAEHHSX SKOHOMHYECKOTO M COHMAMBHOrO
passutua CCCP Ha 1986—1990 romml H Ha nepuox ao 2000 roxa,
npuusteiX Ha XXVII cwespe KIICC, orMmeyaercs Heo6XOOHMOCTB
«MOCAENIOBATENLHO YAY4IIATh OXPaHY BOAHHX peCcypCoB CTpPaHBI»,
«noBhIIaTh 3¢¢deKTHBHOCTS PpaboOTEl OYMCTHHIX COOpYXKeHHH», MNof-
HATb «1eACTBEHHOCTb TOCYAapCTBEHHOTO KOHTPOAS 3a COCTOSHHEM
NpHPOAHON Cpelbl ¥ HCTOYHWKAMH 3arpA3HEHHs, yAydiuath TeXHHYe-
CKoe OCHalIeHue 3TOf cnyx6u 3¢pPeKTHBHHIMR aBTOMAaTHYECKHMH NpPH-
GopaMH H ofopynoBaHuEM».*

PanuoHanbHoe HCNONB30BaHME BONHEIX peCcypcoB, OXpaHa HX
OT 3arps3HeHHs M HCTOLIEHUS NpHOGpeNny B HacTOsuee BpeMs MEXAY-
HapozHoe 3Haqenye. I'erepaabHofi accambaeelt Opranusanuu O6benn-
Heruuix Hanuil B nosGpe 1980 r. 6mao npoBoaraameno MexayHapon-
Hoe JNECHTHJETHE MHTHEBOro BOMOCHaGXeHHA H caHutapuu (1981—
1990 rr.) ¢ uenbio obecnedenuss x 1990 r. Bcex xuteneli 3eMHOro
wapa uucro#t Bonoh. IOHECKO B stom HanpaBaedu® paspaborana
MeXayHapoAHyI0 THAPONOrHYECKYi0 NporpaMMy, OCHOBHHIM COfiep-
JKAHMEM KOTOpOH ABASETCA CO3NaHHE HAaYYHOH OCHOBH IJf PanMo-
HalbHOrO ynpaBieHus BONHEIMH pecypcaM¥ H NOMCK nyTeH aas
pelleHHsA BONOCHAGXEHUss B CTPaHaXx C pasAHYHLIMH NPHPOJHO-
KJHMaTHIeCKUMH YCNOBHAMH ¥ YPOBHSIMH SKOHOMHYECKOTO, CONMAIb-
HOTO M TeXHMYecKOro PasBHTHA.

Poct 4ucaa cHerem BONOCHAGXKEHMS M KaHAJH3AMHM, HX NOCTOSH-
HOE YCIOMHEHHe CTaBsiT HOBLIE 3a1a4uH nepel cayx6olt skenayaranuu.
[iaBeCTHHE 3alau¥ cayx6el SKCAAYaTallHH BOJONPOBONHC-KaHAMM3a-
NHOHHBIX CHCTEM 3akawp4valorcss B obecnedeHHH YCAOBHR A paGorhl
S

* MarepHaam XXVII cresga KIICC. M: INonmrusaat, 1986, C. 316.
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B IEJOM ¥ COOpYMXeHHH B OTIEABHOCTH ¢ COGMoAeHMeM MpaBHJA TeX-
HHKHM 6e30MacHOCTH, @ TaKXKe B OPraHHM3allUH oXpaHu OKpYXKalolled
cpelnl B npejenax, CBA3AaHHRIX C KPYIoM BONpOCOB TO NOATOTOBKe
BOAB! ANA X03AHCTBEHHO-NIHTLEBBIX, NPOM3BOACTBEHHHLIX M JAPYFHX
nesefi, ynaneHuio u OGe3BpeMBaHHIO CTOYHHIX Boj. Hobme 3apaun
CBfi3aHBl ¢ OpraHM3allHel aBTOMaTH3MPOBAaHHKX CHCTEM YnpaBJeHHs
BOJOXO3CTBEHHLIMH OObeKTaMH, CO3NlaHHWeM KPYNMHHX H IPYnNoBhIX
CHCTEM BOJONOJIb30BAaHHA, OXBAThLIBZIOUIMX LEJHE PErHOHH CTPaHhL.
CoseplleHCTBOBaHHe B3aMMOOTHOLIEHHHA BOAONONb3OBaTENEd M CAYXKG
SKCIAYaTauMH CTaBUTCA Ha HOBECTKY XHH YCHAOBHSIMM XO3pacuera
npeanpUATHH.

YpoBeHb 3KCnAyaTalM¥ 3aBHCHT OT MHOIHX OGCTOATENLCTB, B TOM
quclie OT CTeneHM TeXHHYECKOA TOArOTOBAEHHOCTH TeXHHYECKOro
nepcoHana.

OcHoBofi ycnexa sKCHAYaTauHM CAyXar:

CHCTEMaTH3HpOBaHHEIE 3HAHMS MO YCTPOACTBY BeeX cucTeM, ofb-
eKTOB H COopyXeHul, NHHAMHKHM HX B3a¥MOCBH3M M B3aMMHOTrO
BAHSIHMS, NPMHOMNOB YnpaBJeHHS H aBTOMAaTH3allMH;

YeTKHE NpeiCTaBJeHHs O CYLIECTBE NpOTEKAIOUMX TIHApaBaHde-
CKHX, (H3HYECKHX, XHMHYECKHX H TeXHOJOrHYeCKHX NpOLEccos,
CBA32HHEIX C TPaHCNOPTHPOBKOH, OYHCTKOM, XpaHEHHEM H HCIOJb30-
BaHHEM BCeX BHJOB BOJA.

HHreHncuBHOe pa3BHTHE TeXHHKHM OTHOCHMTENBHO OBICTPO CTAPHT
KOHCTPYKHHH COOPYXXeHHA M mpuMeHseMoe o6opyaoBaHHe, H TOJAbKO
NpoYHble 3HAHUA MOTYT CAYXHTb 6a30f AJd NJAOAOTBOPHOH HeATENb-
HOCTH H camocoaepmeﬂc-rnonanﬂa.

Hacrosimuii cnpaBoYHHK He NPETEHAyeT Ha NOJHOTY OTPaKeHHH
BCEX BHIOB NPOHECCOB H COOPYKeHHH BolocHaGXKeHus M BOJAOOTBENE-
Hus. B HeM ocBelleHbl WMPOKO paclpocTpaHeHHLIE NPOLECCH U Co-
OpYKE€HMsl H B KaKo#-TO Mepe NnepcneKTHBHLIE Hanp aBJAeHusl PAa3BHTHA
TeXHHKM B paccMaTpuBaeMofi 0GJIacTH.

ABTOpH CYUMTAK)T CBOMM JOJNTCM BHIpa3uTh GAaroZapHocTh pe-
uensenraM A. B. 3orosy u C. H. Tnanenoy (JIO 'unpokoMmyHBOno-
KaHala), a TaKxXe HaYaJbHHKY OTHeNd BOZONpOBOJa YNpaBAEHMA
JlenBomokanana M. B. 3axapepuuy, npocmorpeBlueMy pyKomHch
M CenaBlieMy psf LeHHHX 3aMeYaHHE H nmpesnoxeHui.

OTJ.'[E.HLHHE pasaennl cnpaBOYHHKa HAaNHCaHH CAENYIOIHMH aBTrO-
pamu: pasgen nepsuii — M. I1. HaymoBuM, paspennl BTOpoi, Tpe-
THA, verBeptoii H § 9.6 — B. JI. IIMHTpHeBHIM, pasgen nathll —
I'. TI1. MenBeneshiM, paspen wectolh — B, I'. Mumykosbid, § 8.18 —
T'. I1. MenpenesniM, pa3nen cememoit — A. M. KopaGresnm, pasaen
BocbMoit — JI. A. KopoBuHuM u pasten gepatuii — [N, C. YuctoBoil.



Pasdea nepesiil

OBIHE NOJIO)XEHHA 10 3KCIJIYATALMH
CHUCTEM BOJOCHAB)XEHHS, KAHAJIU3ALHHU
M FA30CHAB)XEHUS

Fnasa I. 3ABAYHM 3KCNUIYATALHH CHCTEM BOJAOCHAB)KEHMS,
KAHAJIM3ALHH H TA30CHAB)KEHMS

§ 1.1. Texnuueckass W x03sHCTBEHHaw XapaKTePHCTHKa
BOAORPOBOJHO-KAHAMH3AHOHHOrO H rasoBoro xo3diicTsa
HAceNEeHHKX MecT

CucreMbl BOAOCHaGXeHMA, KaHaNH3aMHH H Ta3oCHAGMXKEeHHS Ha-
ceJEHHBIX MeCT MpelHasHadeHH [AJd ofecneueHus HacejdeHHs nHThe-
Boft BOJNOA M ra3oM, a TaKme IJs BOJOOTBENEHMSA CTOYHHIX BOX H
nocaenyolie HX OYHCTKH.

[IpoMBILINEHHBIE NMPEANPHATHA HCNOAb3YIOT BOAY H3 TOPOICKOro
BOONPOBOZA, KaK NPaBHO, TOJBKO Aas GHTOBHX nefel, a nuuenas
oTpacib NpPOMHILIEHHOCTH, KPOMe TOro, H JJASl TeXHOJOTHYeCKUX
npoueccoB NpoM3BOACTBaA.

Bonpoc TeXHMYeCKoro BOAOCHaGXEHHS npOMBILVIEHHHIX npes-
NpUATHR M3 KOMMYHaJBHOTO BOJNONPOBOAA pELIAETCH HCIOJKOMOM
mectHoro CoBera JenyTaToB TPYAALUIMXCA C y4acTHEM MECTHLIX CaHH-
TapPHO-9MHAEMUONOrHYECKHX cTaHuHl ¥ opranos Munpoaxosa CCCP.

Foponckofi BoaonpoBex ofecneuHBaeT noXapoTyllleHHe Ha BeeH
3aHMMaeMOH [OpOioM TEPPHTOPHH HEOOXONHMEIM KOMHYECTBOM BOAHI
€ COOTBETCTBYWOLIMM HanopoM. EcaM NpoMuluAeHHBIM NpeanpHATHAM
No YcNA0BHAM TEeXHOJOIMYECKOTO NMPOLEcca ¥ noMXapoTylleHus Tpe-
6ylorca Hanopel 60abuiMe, yeM MoXeT obecneunTh TOpPOACKOH BoOJoO-
npoBoj, TO B 3THMX CJYuasiX CTPOSITCH HaCOCHHIE€ CTAHIMH NONKauKu
(noxapHee emxocTH), pexHM paboThl KOTOPHIX COIJacOBLIBAaeTCH
¢ YnpasneHuem BolonpoBOAHO-KaHANH3ALHOHHOIO X03sHCTBA roposa.

loponckas kaHaiausanMs ofecneyuBaer OTBOA CTOYHHIX BOA €O
Beeli TEPpUTOPMM ropoAa M HX OYMCTKY Meped BHIYCKOM B BOJIOEM.
[puem NPOMUIIVIEHHHX CTOYHEIX BOJ B TropOACKYI0 KaHaIH3anuio
NPOHSBOANTCA C paspelleHHs YnpaBieHHS BOJONPOBOJHO-KaHanH3a-
IHOHHOTO Xo3aficTBa, KoTopoe Ha ocHopamuu [IJ{K Bemects, cGpa-
CEIBaEMBIX B MOpPOACKYK KaHaMH3alHOHHYIO cerb, HadHayaer JIOKadb-
HYI0 OYHCTKY STHX CTOYHBIX BOJA Ha TeppHUTOpHHM NpPEANPHATHA.

Ipu ucnonbaopaumy cTOWHHX Boa NpeanpHATHA B 0GOpOTHOH
CHCTEME TEXHUYECKOro BONOCHAOMEHHs CTeneHbL €€ OYMCTKH ompene-
JAETCH NPOEKTHOH opraHMsanueii.

HenonbsoBanue oynmennmx FOpPOACKHX CTOYHRIX BOJ AAsi CHaGXxe-
HHS NPOMBILLIEHHLIX NPeANpHsTHH TeXHUUeCKoH BOAOH onpeneasiercs
NPOEKTHOM Opranusauuefl NpH COTMIaCOBaHHM e¢ KadyecTBa NPOMBLIL-



JIeHHbIM MDPEANDHATHEM M MECTHOH CaHHTaPHO-SnHneMHONOTHYECKON
cTaHiHed.

lazocnabxenvie ropoioB npenycCMaTpHBaeT ofecneueHie TIasoM
XKHAOTO (OHNAa H KOTEJIbHHX CHCTEM WEHTPaNLHOrO OTONNEHHN H
TenaocHa6xkeHwe AoMoB. [IpoMbiLIeHHbe NPENPUATHA (B TOM YHCAE
T3L) noayualor ras H3 rasoBofi CerH ropoia No paspeureds [oc-
nAaHa colo3HOd pecnyGAHKH.

OGBeKT NPHHMMaeTcst B SKCIJYaTalKiO TOALKO B TOM chayvae,
€CJH OH NOMHOCTbIO MOATOTORJMEH K KCMJYaTALHH H MOXKET BHITYCKATh

NPOLYKLHIO.

§ 1.2. O6mue Tpe6oBaHHA K SAAHHAM H COOPYMEHHSM

OcHOBHHIE 3panH M COOPYXKEHHS BONOMNPOBOIHO-KaHANH3AMMOH~
HOro H rasoBoro xossiicTBa (HaCOCHHE CTAHIHMH, OUHCTHHE COOpYHKe-
HHS, NOJ3eMHie pesepByapel, KaMEpH, BOJOHanopHLe GallHH, raso-
PeryafTOpHEE NyHKTH H AP.) B TeYEHHE NepBOro roja 3KCNAYaTanHH
JNOMKHE HaxopuTbes NoJ NOcTOSHHHM Habawiaennem. Heofxoaumo
€XKeMeCAYHO OCYHIECTBAATD KOHTPOb 33 MX 0CaAKol nyTeM yCTaHOBKH
MOCTORHHBLIX H BpeMEHHHIX pPenepoB.

Hauunas co sroporo ropa skcnayaTal¥ KoHTpoh IIPOH3BO-
AMTCA NO nNAaHy, yTBepXNaeMoMy YnpaBieHheM BOLONPOBOAHO-
KaHa/lIH3aUMOHHOro H rasoboro Xo3sHCTBA, B CPOKM, yCTaHaBJAWBae-
Mble B 3aBHCHMOCTH OT MECTHHIX YCJOBMH H COCTOSHHR OGBEKTOB.

Ha APEeNNpHITHH AAA KaXJIOoro 3slaHusi M COOpYyXeHHS BEIETCA
nacnopt, KyAa saHocsT Bee 3aamedaHus NpH uX obcjeqoBaHHH, a TaKKe
Raty npoBegeHus [II10O, TP, Texyulero ¥ KanuTaabHOro pPeMOHTa
C ONHCaHHEM BRINOMHEHHHX pa6or. Oco60e BHHMaHHe ROMXKHO OHTDH
yAeneHo HabmoaeHuio 3a ocajkofi GyHAaMEHTOB/OcHoBHOrO 0bopylRo-
BaHHA (HacocoB, sAEKTpPOJBHrarteneil, nBuratened pHyTpeHHero cro-
PaHHsd, BO3AYXOAYBOK H Ip.) M 32 BOSMOMHEIMH Tpel(HHaMH Ha HHX
or BubGpauud. HeofxoauMo BecTH cHcTeMaTHYeCKoe wabaioneHue 3a
COCTOSIHHEM Ollop, YIoopos Ha KOHIaX HJH B MeCrax HOBOPOTOB Tpy-
GonpoBonoB B 3jaHHAX, Komoauax ¥ KamepaX. [Ipr ob6HapymeHMH
ocalok 3faHuf, KosoaueB ¥ Kamep HeoOGXoAHMO Ofpaiath BHHMaHHE
Ha COCTOSIHHE 3nacTH4HOM 3ajeNKM Tpy6 B MpoXojax depes CTEHB!
AN NpefoTBpALIEHUs NepeaoMOB TpyGONpOBONOB RAM BO3SMOXHOrO
NpOHUKHOBEHMS ra3a B NOABaJbHEE NOMELIEHHSA,

B smaHufX, coopyxeHusx BOAONPOBOAa M KaHanusaHH AOMMEH
NO/JIePKUBATLCH ONTHMANbHEIN TEMIEPaTYPHO-BAAXKHOCTHHIA PeXHM,
ofecneynBaeMblfi nefcTBHEM OTONHMTEJNbHO-BEHTHASMOHHKX CHCTEM.
Tpy6onporoan ¥ apmarypa BolonpoBOAa, KaHANH3anuH, OTONNEHHS,
BEHTHAALUMHY H rasocHaGMeHHs, paclONOXeHHHE B MecraX C NOHM-
KeHHOH TeMnepatypoH, MOMXKHH ORTH M30/MPOBaHLI. Hepuonnqecxﬂ
CNENyeT MpOBEPSATH COCTOSHHE H3OASLUMM H NPOH3poimTh HEOGXOIM-
MEIA peMOHT.



§ 1.3. Oprauusanus SKCIJIyaTauMd BORONPOBOAHO-
KaHANH3ALMOHHOrO M rasoBoro xo3s#cTea

dopma OpraHHM3aUMM BOLONPOBOAHO-KAHANM3AUHOHHOTO M raso-
BOTO XO3#HCTBA 3aBHCHT OT Macuwraba ero JesTe/bHOCTH, NPOM3-
BOICTBEHHOA MOILIHOCTH H BEIOMCTBEHHOM nojuuHeHHocTH. Bonpo-
caMH SKCNAYaTalMH BOAONPOBOAHBLIX ¥ KAHA/IH3ZUHOHHKIX CHCTEM,
KaK MPaBHI0, 32HMMAWTCS CAYHOH, BXOASLIHE B COCTAaB NPOH3BOL-
CTBEHHHX YnpapjeHMi BOAONPOBOAHO-KAHANH3AUHOHHOrO XO03sficTBa,
a rasoBHIX Cerelfi — CaMOCTOATENbHBE MPOH3BOACTBEHHbIE ynpaBie-
pus. Kaxaoe ynpaBnenue NefiCTBYET Ha npaBax NPENNpHATHS ¢ elu-
HBIM pacueTHbLIM cueToM B GaHKe, ¢ OOWMM (OHIOM aMODTH3ZUMH,
06OpOTHHIMH CpeACTBaMH, (OHAOM NPEANpUATHA H LEHTPaAH30BaH-
HEIMH B3aWMHEIMY pacuetaMH, B cocraBe npou3BONCTBEHHRIX ynpasae-
HMil MpeanpHsTHS BOJOMPOBOJA M KaHA/NH3aUMM HAaXOUATCH Ha BHY-
TpeHHeM Xo3pacyere. CaMy ynpaBaeHHMs NONYMHAIOTCH TOPOACKOMY
ynpaBAeHHI0 KOMMYHalbHOTO Xo3sfictBa. B HeGoablIMX ropomax
cAyXOu BOAONPOBOAA, KaHANH3aUMH, rasocHabXKeHus o6beluHsIOTCS
¢ HEKOTODEIMH JpYTHMH KOMMYHaAbHbIMH NPEANPHATHAMM B KOMMY-
HaabHble KOMOMHATHI, NOJYHHEHHBIE TOPOACKHM /YNpPaBAEHHAM KOM-
MYHaNbHOro XO03sHCTBA.

B kpynHefimmx roponax (Mocksa, Jlenunrpan, Kues, XapbKos,
CBepAsioBCK ¥ 1p.) CYLIECTBYIOT OTHENLHLIE OTPAC/eBble YNpaBAeHHS
BOJIONPOBOJHO-KaHaNH3aIMMOHHOIO M Tra3oBOro Xo3a#cTB, NOAYHMHEH-
Hble HenocpelcTBeHHO HcnoskoMaM ropoackux CoBseroB HapOIHLIX
JenyTarosB.

Muorue Hace/eHHEIe MYHKTH cHa6xXalorcs Boflof M3 BoJONpOBO-
AOB, NMPHHAJAEXAUHX NPOMBIUIEHKEIM NPeNnpHATHAM H OpraHu3a-
LIHAM, HWJIH H3 BEJOMCTBEHHHX H KOMMYHa/bHBEIX BOAONPOBOLOS OAHO-
BpemeHHO. B atom cayuyae cayxGbl KOMMYHa/IbHBIX BONONPOBONOB
ONJM2YMBaT NPOMBILIJIEHHBIM NPEANpHATHAM CTOHMOCTb NOJaYy4YaeMoR
BOJlbl, B3HMas C HaceJeHMd ONJIATY LENHKOM 3a BCIO N0LaBaeMyio HM
BOAY MO YCTaHOBJEHHHIM TapHdaMm.

OcCHOBHEIMYM 3allayaMM MpPaBHJAbHOM KCNAyaTauu¥ BOAONPOBOAHO-
KaHanu3auuoHHoro Xo3fAHCTBa ABASIOTCH:

ofecneyenye KayecTBa BOAW B COOTBeTCTBHH ¢ TpeGOBaHHAMU
FOCT 2874—82 u TY ANs OYMCTKM TOPOACKMX CTOYHBIX BOZ;

obecneyenye HafexHOCTH U GecnepeSoltHofl PaGoOTH COOPYMKEHHH
C 3aJlaHHLIM TEXHOJNOTMYECKHM pEeXHUMOM MX paboTsl;

yCTpaHeHHe B KpaTYaflIMe CPOKM aBapHil M NOBpEXIECHHH U
H3ydYeHMe NMPHYKHH WX NOABACHHSA C HEAbl NpelyNnpemneHHs B 6y-
Ry1ieM;

CBOEBPEMEHHOe H JN0o6poKauecTBEHHOe NpOBEJEHHE TEKYIEro M

KanHTaJbHOTO DEMORTOB B nopsiike M B CPOKH, YCTaHOBJAEHHbIE
JEeHCTBYOIER HHeT

pyKuMeli o niaHoBO-npenyNnpelUTeNbHHX pEeMOH-
tax M)KKX PC®CP; pery

60pb62 C yTeyKaMH, MOTEPSMM M HepPaunHOHAJIBHEM HCNONB3O-
BaHHeM BOAH H rasa;
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obecreyeHHe BHICOKOH peHTaGeJbHOCTH paboTe, T. €. CHUXKEHHe
ceGeCTOHMOCTH TPOAYKUMH H yCJAyr, yJAy4lleHHe HX KauectBa NYyTeM
HaYYHOH OpraHH3auHMH Tpylda, MexaHH3allH¥ H aBTOMAaTH3aUW¥ NPo-
H3BOJICTBEHHLIX MPOLECCOB, yYeTra PacXofa BOAbI, 3/eKTPOSHEeprHH,
rasa, peareHToB M T. J., 5KOHOMHs MaTepHaAbHRX DecypcoB u Opra-
HM32IHMA CONHANHCTHYECKOTO COPEBHOBAHHA.

BBon B 3KCnAyaTanHio HOBRIX H PEKOHCTPYHPYEMBIX BOJONPOBOA-
HO-KaHaMU3alUMOHHLIX H Ta30BEIX MPeANPHUSATHH, COOPYKEHUH u cerell
OCYUIECTBASETCS B COOTBeTCTBHH ¢ ykasauusmm CHull I1I-3—76 n
CHulT 2.04.02—84 npu o6a3arensHoM y4acTHH OHIMAJBHBIX Tpen-
craBuTeNel ropojackoro (06MacTHOr0) KOMHTeTa NPOQCOI030B, MECTHHIX
opraHos [OcylapcTBeHHOro caHHTApHOTO Haf3cpa M, NPH Heobxonu-
MOCTH, npeicrasurenell 6GacceHHOBLIX TepPHTOPHANBHBEIX YNpaBJe-
HHA MuHHCcTepcTBAa MeAHOpauUHH H BOJHONO XO03AMCTBa, a TaKke
GaccefiHoBEIX YynpapieHuil «Poi6Bop» MuHucTepcTBa phIGHOrO XO-
sfficTea.

BBol B sKcniyaTauHi0 HOBHIX MJIM DEKOHCTpYHPYEMBIX Boaonpo-
BOAHBIX H KaHANH3AUHOHHBIX OYHCTHBIX COOPYXKeHHM He JAoNycKaercs
6e3 odopMieHHA paspeleHHs Ha CcHeUHaJbHOEe BOLONOAb30BZHUE,
paspafoTaHHOro B COOTBETCTBHH € HMHCTPYKUHEH O nopsiike corja-
COBaHH§ H BbIIAuH paspelleHH Ha cnepHajbHOe BoOAONONh30BaHHE
(Hopmu Bozononbsosasus 33—5.1.02—83 Munponxosa CCCP).

B npouecce nananounslx paGor AOAXKHE GHTh paspaGoTaHH MH-
CTPYKUMH 1O SKCIAYAaTallHH arperaroB, MEXaHH3MOB, COOPYXeHHH M
ceTed BOLONpPOBOAA, KAHANH3AUMH H rasocHabXkeHHs, AOJKHOCTHHIE
MHCTPYKUHH JLJisl SKCMIYaTallHOHHBIX paGOTHHKOB IO BCEM BOMpoOCaM
3KCI1yarauud B COOTBETCTBMH C CYIIECTBYIONIMMH 3KOHOMHYECKHMH
H O0H3aTenbHEIMH MOCTAHOBJIEHHAMH MECTHHIX COBETCKMX OpraHOoB.
B 3THX HHCTPYKUHAX MOAPOGHO YKasEIBAIOTCH npaBa ¥ 06A3aHHOCTH
BCEX PaBGOTHHKOB, OTBETCTBEHHOCTh 32 MOPYYEHHBIH yyacToK paforhi,
MOAYHHEHHOCTh, TNOPSANOK 3KCIJyaTalHH oGOPYAOBAaHHA, noOCKeno-
BaTeJbHOCTb ONEPanHi NPH NYCKE M OCTaHOBKE arperaToB H COOpY-
XeHH#, NopsloK NeHCTBHA NpH aBapHHHOM NONOMKEHHM, NOPAAOK
CBA3H ¥ T. 1. ¢ OCA3aTENbHEBIM yKasaHMeM cOOGJMIOJEHHA npaBua Ges-
ollacHOCTH BeleHHs palorT.

AnMHHHCTpalHa 0653aHa CNoco6CTBOBATh NOBHILEHHIO TEXHHYE-
CKMX 3HAHHH 3XCI/YaTaUHOHHOTO NepcoHala MyTeM OpraHu3apmHu
TeXHHYecKoro offyueHHs, oOMeHa onbiTOM PpaGoTHl M BHeApeHHA
HOCTMKEHHil NepejoBHKOB NMPOH3BOACTBA, a TaKXe POCTY Ha mpel-
NPHATHSX 4HCAAa PAlHOHAIH3aTopOB M H3oGperaTenei.

Jlng Bcex SKCIAYaralHOHHHIX paGOTHHKOB o6A3aTenbHo aHaHHe
¥ COOMIONEHNE cneuraNbHBIX NMPaBHJ (CAHHTapHOTo Haj30pa, rpaxiaH-
CKONW OGOPOHKI, ApXHTEKTYPHO-TEXHHYECKOro HaA3opa, npoTHBoOMO-
MapHOfl 6e3omacHOCTH H rasoBOrO XO3AACTBa), OTHOCAmMXCH K ro-
POICKMM BOZOMPOBOJAM, KaHaNH3auHAM H Tras3oBoMy Xo3afcTsy,
a fas JaHl, oGCAYKHBAIOUIMX SJE€KTPOYCTAaHOBKH, — MpaBHA TeXHH-
qeckOl IKcnAyatauuH M 6e3onacHOCTH ofcayMHBaHHs SJAEKTpPOyCTa-
HOBOK NPOMBILIJIEHHHX NpPeAnpHATHA.



YTBepXaeHHE B JOMKHOCTH BCEX paGOTHHKOB BONONPOBOAHO-
KaHa/lH3aIlHOHHOIO H TIa3cROre XO03fHCTBa nPOH3BONHTCA TOJBKO
nocae yCTaHOBJEHHLIX HCNLITATENbHBIX CPOKOB H TPOBEPKH 3HaHHM
HMH NPaBHA 3KCMJIyaTalHH THX XO03AHCTB H paGoOMHX HHCTpYKLHH,
a Ttakie «[lpaBun 6e30mMacHOCTH NMPH 3KCNJyaTallMH BOAONPOBOLHO-
KaHanH3auHoHHbx coopyxkeHHi» M)KKX PCOCP u rasosoro xossii-
crBa. [lepuoplyecki B yCTAHOBRJNEHHble CPOKH NPOBEPSIOTCH 3HAHHA
OTAenbHO paboyHX H WHiKEHEepHO-TEXHHYECKOTo IepcoHaJa,

§ 1.4. OkcnayaTapus TEeppHTOPHH 30H CaHMTapuok
OXpaHbl HCTOUHMKOB BOJNOCHAGKEHHS M COOpyKeHHH

O6mne nonoxeHMsi. 30HL CAHHTAPHOH OXpaHH JOJDKHE GhITh Ha
AeHCTBYIOIUHX, NPOEKTHPYEMbIX H PEKOHCTPYHDYEMLIX BOJOMpOBOAAX
X0351{CTBEHHO-IHTHEBOr0 Ha3HaueHHs B Lensx obecneuyeHHs ux ca-
HMTAPHO-3MHIEMHOJOTHUECKOA HaleXKHOCTH.

30Ha HCTOYHHKA BOJOCHAGXKEHHS B MeCTe PAaCNOJIOXEHHA BOMO-
3a60pHHX COOPYIKEHHH JOJKHA COCTOATh H3 TPeX NOsCOB: NMepBoro —
CTPOTOro pexkHMa, BTOPOrc H Tperhero — PEKHMOB OTpaHH4YeHHs
XO03ACTBEHHOH JeATENbHOCTH.

30Ha BOAONPOBOILHLIX COODYXEHHH NOJIXKHA COCTOATH H3 IPaHHI
NepBOTO NOSICA H CAHHTAPHO-3AILHTHOA MOJOCK! BOKPYT Hero.

30Ha caHHTapHOW OXpaHW JAOJKHA BKJIOYaTh BoJo3abOpHHE co-
OpYXeHHs, BONOXPAHHJHWIA, BONOMNOABOASLIHE KaHAMLl, a TaKxe
noJiocy NpOKJAaiKH BOJOBOLOB.

IMpoexkT 30H CaHHTapHOH OXpaHLl BONONPOBOAA COIJIACOBLIBAETCH
¢ HenonkomoM MectHoro CoBéra HAapOIOHHEIX JENyTaToB, ¢ OpraHaMH
CaHHTapHO-3MHAEMHOJIOTHYECKOH CIYKOul, a Take ¢ IDYTHMH 3aHH-
TepecoBaHHBLIMH MHHHCTEPCTBAMH H BEJIOMCTBAMH H YTBEPK1AeTCs B yC-
TaHOBJAEHHOM NopsiiKe. KOHTPOJB 3a COlep:KaHHeM 30H CaHHTapHOR
OXpaHH JIOJKEeH OcyllecTBAAThbes opraramu locynapcrBenHoro ca-
HHTapHOr0 Haa3opa. B ocofmix cnyyasx, Koraa TepPUTOPHS 30H
HCTOMHHKA ROJOCHAGXKeHHA Mo paspaGoTaHHOMY [POeKTY YyTBep-
xaeHa Coperom Munncrpos CCCP, ee comepiaHHe M 0XpaHy ocyiue-
CTBJsIeT TpPOH3BOJCTBERHOE YNpaBJeHHe BOAONPOBOLHO-KaHAIH3AIH-
OHHOrO Xo3sficTBa,

MoBepXHOCTHHE HCTOYHHKH BopocHaGxenHs. [ panHubl nepsoro
nofica yCTaHaB/IMBalOTCs Ha PACCTOSHUAX OT Bojo3atopa:

0JIf peK ¥ KaHaJoB:

BBEPX NO TeueHWio — He menee 200 M;

BHH3 NO TeueHHo — He MeHee 100 M;

no npujerapoumemy K BoiozaGopy Gepery — He MeHee 100 m or
ypesa BOHB TPH JI€THEe-OCEHHEH MEMKEHH;

B HanpabBJeHHH K NPOTHEONOJOXKHOMY Gepery: UDH LIHDPHHE
BONOTOKA MéHee 100 M — BCs aKBaTOPHA H NPOTHBONOJOXHLIN Geper
wHpHHOH 50 M or ypesa BoAul NpH JETHe-OceHHEA MexeHH, a npH
[MpHHE BOAOTOKa Gosee 100 M — nosoca aKBaTOPHH IUHPHHOR HE
meree 100 m;



Ha BOj03a6opax KOBLIOBOrO THNa BCS aKBaropHs KOBIa M Tep-
pUMTOpMS BOKPYr Hero — He MeHee 100 M;

A1 BOAOXpaHHJIHL] H 03ep:

no aKBAaTOPHM BO BCEX HanpapJeHNAX — He MeHee 100 M;

no INpuaerameMy K BogosaGopy Oepery — He Menee 100 m or
Ypesa BOAB NPH HOPMaALKOM MOANOPHOM YPOBHE B BOJOXpaHHAHINE
H NeTHe-oCeHHEH MeXeHH B osepe,

AkBaropusi nepBoro mofica CaHHT2pHOH OXpaHH NOBEPXHOCTHOTO
HCTOUHHKA BOHOCHAOXeHHS JOMKHA 0603HAYaThCA Ha3eMHBIMH CTOJA-
Gamu-yxa3aTeJdnaMH M Gakenamd. B HecylOXOQHHIX BOjOeMax GakeHm
C OCBEIIEHMEM yCcTaHaBAHBAIOTCR Hal OroJOBKaMH BOA03a6opos,
a B CYROXONHOH yacTH — BHe CyJOBOTO Xoja.

Ha rteppuropun nepBoro nosica 30HHL

3anpemaioTcsi Bce BHAB CTPOHTENBCTBZ, KPOME OCHOBHBIX BOJO-
NPOBOIHLIX COOPYMEHHH; DPa3MelleHHe XKH/BIX H OOLIeCTBEHHBEIX 31a-
HHl MOBOro HasHaYeHHS; NPOKJANKa TPYGONPOBOAOB pPAa3JHUYHOIrO
HajHaYeHMsi, Kpome OO6CAYXKHBAIOWHX BOAONPOBONHLIE COODYMKEHHH;
BEINYCK CTOYHLIX BOJ, KyNaHWe, BOJOTMOH M BhINAC CKOTa, CTHPKa
6enbsi, poifHas JMOBAs, NPUMEHeHMe AJOXHMHKAaTOB IVIf PacTeHHH;

BCE 3[aHMA JOJKHE GbHITh KaHANH30BaH:! B OjMXKaHIIYI0 cCHCTEMY
BOJLOOTBE/IeHHs] C pACnoOJIOXKEHHeM OYHCTHHIX COOPYKeHHH CTOYHBIX
BOA 3a npefieNaMH nepBoro mosAca; NPH OTCYTCTBHH KaHanaH3aluu
JOMKHE GbITh TOCTPOEHH BOAOHENpPOHMIAeMhie BHITPEOH ¢ ydyeTom
CaHMTAPHBIX TpeGOBAHHH BbIBO3a HEUHCTOT;

IOMXKHO OhiTh ofecreueHo OTBeeHHe MOBEePXHOCTHOI'O CTOK2 3a
npejensl NEPBOTO MOsCA;

NONYCKAIOTCA CaHWTapHEE pPYGKM Jeca M YXO& 32 HHM.

I'panHuB BTOpOro HOSiICa YCTAHABIHBAIOTCA:

BBEPX [0 TeUeHHI0 (BKJIOYAash NPHTOKH) — HCXOAS M3 ycpejpHeH-
HOH 10 WHPHHE U [JIHHE BOJOTOKA CKOPOCTH TEUEHMS BOJAB! M BpeMeHu
€e npoTeKaHHsl OT IPaHHuM M0sCa A0 Bofozabopa NPH CpeaHeMecsy-
HOM pacxofe Boanl JerHe-oceHHed Mexenn 95 % o6ecnewenHocTH:
He MeHee 5 cyrok — aasa I (A, B, B, I') knumatnueckoro pafona u
IT (A) xnuMaTHUECKOTO NOApalioHa ¥ He MeHee 3 CYTOK — JJI OCTaNL-
HHX KJAHMaTHuYecKXHX palioHOB;

BHM3 110 TeweHHuio — He MeHee 250 m;

6okoBLIe TpaHHUbL — Ha PAaCCTOSIHHH OT ype3a BOAb JeTHe-
OCeHHell MeXeHH: MpH paBHHHHOM penbede — 500 M, npu ropu-
CTOM — [0 BEPILHHHI NepBOro CKJ/OHA, 06palleHHOTO B CTOPOHY BOXO-
TOKa, Ho He Gosee 750 M npu nojoroM ckiaoHne ¥ 1000 M npu Kpyrom.

[panuusl BTOPOro nosica B BONOXP2HHMHLIE H 03epe or BOJo-
3a6opa no axBaTopHH BO BCEX HANpaBJEHHHAX Ha PACCTOAHHH 3 KM —
npu KomuyecTse seTpoB 1o 10 % B cTopoHy BOnO3aGopa H 5 KM —
npu Koauyecrne BeTpoB Gosee 10 %; GoKoBble 'PaHHILI aHANOTHYHHI
YyKa3aHHBIM pPacCTOSIHHAM JUI BOJOTOKOB.

I'panuupl Tperpero nosca 30HH NOBEPXHOCTHHIX HCTOYHHKOB BOJIO-
CHaGXeHHs BBepX NO TEYEHHIO HMJH BO BCe CTOPOHH MO aKBaTOpHY
BOOEMA MO/IKHE! GHITh TAKHMHM e, KaK I/ BTOPOro mosica, 60KOBhe
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rpaHHIE — MO BoZopaszeny, HO He Gonee 3—5 XM OT BOJOTOKa HAH
BOJOEM2.

Ha TeppuTOpHER BTOpOro MNOfica MCTOYHHKa BOJOCHAaGXKeHHs 3a-
npelaercs:

a) sarpssHeHMe TEPPHTOPHH HEYHCTOTAMH, MYCOPOM, HaBO3OM,
npOMBIIVIEHHEIME OTXOaMK U Ap.;

6) pasmelleHHe CKNaJOB AAOXHMHKAaTOB M MHHepaabHHX yno6pe-
HMH, roploue-CMa30UHLIX MaTepHajoB, HAKOMMTeJeld, IIaMOXpaHy-
JMLL ¥ MPOYMX OGBEXTOB, CHOCOOCTBYIOUIMX 3aTDSA3HEHHIO BOJAOEMOB;

B) pa3MelleHMe CKOTOMOTMAbHMKOB, KAaaOHIl, mnoJeil acceHu-
sanHyu M QHABTPauyH, HaBO30XPaHHAHIL, CHAOCHHIX TpaHIIEH, 3eMae-
NeNbYECKHX nosell opolleHys, XKUBOTHOBOAYECKHX M NTHUEBOJYECKHX
oOBEKTOB ¥ ApYro# xo3sHCTBEHHOH AEATENbHOCTH, crnocoferBylomed
MHKpPOGHOMY 3arpsi3HEHHIO BOJOEMOB;

r) npuMeHeHHe ynoOpeHMH H AIOXMMHMKATOB,

n) nobuiMa nmecka M rpaBHsl, a TaKxe QHOYrayburteabuble pabothi;

€) pacnojsoxeHue nacTGHLl B NPHOPEXHOH mnojoce wIHPHHON
300 Mm.

Ha Ttepputopuu BTOpOro nosica MCTOYHHKA BofocHaGXeHus Haj-
JIEKUT:

a) OCYmECTBJAATh pEryavpoBaHHe OTBENEHMA TeppHTOpHi aaA
HaceNeHHEX NYHKTOB M APYTMX X03sHCTBEHHO-OBLITOBHIX M 03/10POBH-
TEeALHBIX YYPEeXAEHHH NpPOH3BOACTBEHHEIX H CENbCKOXO3AHCTBEHHBIX
OGBEKTOB, a TaKXKe H3MEHEHHe TEXHOJOrHA NpOMBIIEHHHX npef-
npusATHH, NpeAcTaBASIOUIMX ONACHOCTH 3arpfA3HEHHs BOACEMOB!

6) 6naroycrpaMBaTh HacCeJIEHHHIE NYHKTH, MPOMBIIJIEHHHE U
CeNbCKOX03sACTBERHbIE OOBEKTH, NMpelyCcMarpHBaTh OpraHH3OBaHHOE
BOOCHab)KeH¥e M KaHaAu3OBaHME MX M OpraHu3oBLIBATH OTBOA 3a-
TPA3HEHHEIX NOBEPXHOCTHHX CTOYHHIX BOX M Ip.;

B) [IpHH¥MATb CTeneHb OYMCTKH PasAHYHHX CTOYHLIX BOA, OTBe-
qalomux TpeGoBanuam «OcuoB BogHoro sakonogateancrBa CCCP u
COIO3HLIX pecnyGauMK» M «[IpaBHA OXpaHH nOBEpXHOCTHHX BOJ OT
3arpsI3HEHHA CTOYHLIMH BOJIaMH¥;

I) NpOM3BOAHTL CaHMTapHLIE pYOKHM Jieca M yXoi 3a HUM;

1} YCTaHaBAMBaTh MECTa nepenpas, MOCTOB M npucTaHed;

€) NpH Haawyud cynoxoicTBa o6opynoBaTth cyAa YCTpPOHCTBaMH
Anf c6opa OLITOBEIX ¥ NOAC/AaHEeBHX BOJ H TBEpAbX OTOpocOB, Ha
NPHCTaHAX npenycmMaTpHBaTh C/AMBHHE CTaHHMH M OPHEMHHKH Iad
c6opa TBepamX orfipocoB.

Honyckaeres nTHOepasBeeHHe, CTHpKa OGenbs, KynaHHE, TY-
PH3M, BONHRIA cropt, yerpoifictBo maskel, pei6Has JOBAA B cnenu-
a/bHEIX MECTax ¥ no peXuMy, COrJIacoBaHHOMY C MECTHHIMH Opra-
HaM® CaHMTapHO-3myAeMHONOrHYECKOl CIYXOBI.

B rpaunnax BTOpOro nosica 30H CaHUTapHOH OXPaHH MO coraaco-
BaHHMIO C CaHUTADHLIMM OpraHaMy MOTYT GhITh W3MEHEHH €ro rpaHHuH
OT BOJ03a60pa, eciy KavecTBO BOAH BOJAOEMa OTBEYAET TPeOOBaHMAM
Ha HCTOUHMK Bopocuabmkennss no ['OCT 17.1.3.03—77, a TaKike
YC/I0BHAM BhiNaca, ctoifi6Mmma ® BOAONOS CKOTa, BHECEHHN YnoOpeHARA
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NpHMEHEeHHN ANOXHMHKATOB H T. . C YYeroM MECTHHIX YCAOBHA

COCTOfIHHUSA BOJOEMOB.

Ha TeppHropHH TpeTbero nosca CAHHTAPHOH OXpaHb HalJIEXKHT
BBIMOJIHATD MEPONPHATHSA, NpegycMOTpeHHbe B m. «a», «6», «B» BTO-
poro nosica. B secHuX MaccHBax paspellaercd npoBeleHHe MOpy6oK
Jieca TJIABHOTO M MPOMEXYTOYHOTO MOJb3OBAHHSA, A TAKXKe JIecocey-
Horo (oHAa XOJITOCPOUYHOrO MONALIOBAHHSA.

Non3emuble MCTourMKkH BopocHAGKenHs. ['paHuIb Nepeoro nosica
30Hbl MOJA3eMHOr0 BOJOHCTOYHHKA YCTAHAB/IHBAWOTCA OT OAYMHOYHOIO
BON03260Pa MJIH OF KpalHHX BOAO3AGOPHHX COOPYKEHHA Trpyn-
noBoro BoAo3a6opa Ha PACCTOAHHAX:

NPH KCHOJIb3OBAHHH 3AWMIMEHHHIX NOJA3eMHBIX Bol — 30 M;

NPH HCNO/NL30BAHHH HENOCTATOYHO 3AUKHIIEHHRIX [OA3EMHLIX BOL —
50 Mm;

NpH HHPHABTPALKOHHEIX BoJ03200pax OT MOBepXHOCTHOTO BOJO-
HCTOYHHKA — He Menee 150 M;

NpH NOJPYCAOBHIX BOA03abopaX MM YYACTKe, NMTAIOWEM HH-
GuIbTPALHOHHEIE Boao3abop, — aHAJOTHYHO 30He MepBOro IosAca
NOBEePXHOCTHOrCO HCTOYHHKA BOLOCHAGXKEHMS;

NPH HCKYCCTBEHHOM TMONOJIHEHHH 3amaca moA3eMHHIX BOL OT
MHQHIBTPALHOHHLIX COOPYKeHUHA 3aKpHTOro THNA — 50 M, OTKPHITOrO
tna — 100 m.

Ipanruer Broporo mosica 30HLI CAaHMTAPHOH OXPaHbl YCTAHABJIH-
BAIOTCA B 3aBHCHMOCTH OT KAHMATHYECKHX pai’louos H 3AlHIEHHOCTH
NIOA3EMHEIX BOJ ¢ y4eTOM BpeMeHH NPOABHIKeHHs MHKpoGHOro 3arpss-
HeHHusl BoIH 10 Bojozacopa ot 100 mo 400 cytok.

pasHKuH TpeTbero mosica 30HH ONMpeAeNfAOTCH BPeMeHeM NPOABH-
JKEHHA XHMMUYECKOro 3arpA3HeHMs BOJAW JO Bopo3abopa, KOTopoe
IOJMKHO ObITb GoJsblLIE TMPHHATOH NPONOMKHUTENLHOCTH IKCIAYaATAIMH
pofio3atopa, Ho e Menee 25 jer.

Bropoit # Tper#i n04ca 30HLl IPH HHPHNBTPALHOHAOM NHTaAHHH BO-
HOHOCHOTO MJIACTa CNEAYET NPHHUMATEL NpHMEHHTEALHO rPaHylaM BTo-
poro H Tpethbero MosAcoB MOBEPXHOCTHOrO HCTOUHHKA BOLOCHAGKEHMS .

Ha reppHTOpHM nNepBoro nosica 30HH MON3EMHOTO MCTOYHHKA
BOJOCHAGKEHHS [NO/IKHE NPHMEHATHCA CaMHTapHEIE MepONpHATHA,
yKa3zaHHHe 1J1 TEPPHTOPHH NEpBOro Nosica 30HH MOBEPXHOCTHOro
HCTOYHHMKA BOLOCHAGKeHHH.

Ha Teppuropuu BTOpOro mnosica 30HbI NOA3EMHOTO HCTOYHHKA
BOLOCHAGXKEHHSA NPHUMEHSAIOTCA CAHHTAPHBIE MEpPONPHATHA, H3JIOXKEeH-
Hble U151 NePBOro NofACA 30HL! MOBEPXHOCTHOrO HCTOYHHKA BOJOCHAGKe-
BHSI, W JOMNOJIHHTEJbHO NperycMaTpHBaeTcs:

BHIAIBJIEHHE W TAMIOHAX HJM BOCCTAHOBJEHHE CTapuX, Geslel-
CTBYIOMHX, NedeKTHHX CKBAXHH H LWIAXTHLIX KOJOAIEB, CO3JAOUWHX
ONAaCHOCTL 3ATPA3HEHHA BCIOHOCHOI'O rOpHU3OHTa,

peryiupoBanie OYpPeHHSA HOBHIX CKBAaXKHH;

sanpeujeHHe 3arpA3HEHAR TOA3EMHbIX BOA 34KAUKOH OTpaboTaH-
HBIX BOJ, MOJ3€MHOTO CKJAAAHPOBAHHA pA3JHYHEIX OTXOJOB, pas-
paboTKH Hexp ¥ T. N.
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Ha TeppHTOpMHM TpeTbero MNOACa 30HB moA3EMHOI'0 MCTOYHMKA
pacmpoCTPaHAIOTCA YCJIOBMA NPOBEACHHS MepONMPHATHH, mpexycMo-
TpeHHble VIS TEPPHTOPHH BTOPOTO MOfICA 30HH NOBEPXHOCTHOTO He-
TOYHHKA BOMOCHAGKEHHS .

[inowanka BOACMPOBOAHBIX COOPYXeHHH. ['padnua neproro nosca
30HE TEPPHTOPHH BOAOTIPOBOLHEIX COOPYXEHHH COBNAaRaeT ¢ Orpaxie-
gHeM MJOLlAAKH H NOMKHA OHTb HAa PacCCTOAHHU:

OT pe3epByapoB ydcToll BOOBI, !bﬂﬂprOB, KOHTaKTHBIX OCBeTJIH-
tejaefl — ne menee 30 u;

OT CTeH COOPYXeHHH M CTBOJIOB BONOHAMOPHHIX Gaulen — He
Menee 15 M.

CaHMTapHO-3aLUTHAA M0JI0CA BOKPYr OrpaXKAeHHs BOLONpPOBO-
HEIX COOPYXKeHHH, pacmoNoXKeHHHX 3a [pefeJaMH BTOPOro mnosica
30HBI HCTOUHMKA BOLOCHAOMeHHWS, NOJMKHA HMETb LWIHPHHY He MeHee
100 ™.

Ha nsowankax BOJONPOBONHLIX COOPYMKeHHH JOMKHH mnpeny-
cMaTpUBaThCA CAHHTAapHbIe MepONPHATHA MO G6aaroycTpofcTBY, cosaa-
HHIO CTOPOXEBOH OXPaHBI, IVIyXoe orpaxienne Buicoto# 2,5 M. Hony-
CKaercsl mpelycMaTpPHMBaTk IJyXoe OrpaxKAeHHe BHICOTOH 2 M M Ha
0,5 M M3 Kosouell NPOBOMOKH HJIM MeTaJJIMIeCKON CeTKH, 4TO H3Mo-
xeno B CHull 2.04.02—84.

Boposoan. B 30omax cammTapHo-3amMTHOH NOJOCK RONOBOAOB
DOJMMHBL OTCYTCTBOBaTb YOoOpHLIe, nOMOMHLIE fMB, HABO3OXpaHH-
NHIla, MPHEMHHKH MYcOpa H Ip., CO3JAl0IIHe YCJAOBHA 3arpAzHeHHSA
NOYBHI H TPYHTOBBIX BOI.

3anpemiaerci CTPOHTENLCTBO BOAOBOAOB MO TEPPHTOPHH CBAJIOK,
nojdelf accenusapu, nojieli GUALTPAIMM, 3eMJIeferbUecKHX noJed
opolleHHH, KJAanBHIl, CKOTOMOTHJILHHKOB, MPOMEIIIIEHHHX H cellb-
CKOXO3AACTBEHHLIX TNPeANPHATHH.

lupuHa 3amuTHOM MOJOCH, TNPOXoAflefl no He3zacTPoeHHOR
TEPPHTOPHH, NPHHHMAETCA OT KPaAHHX BOJOBOJOB:

NMPH HaJAMYHH CYXHX TpPYHTOB — He mexee 10 M mpH IHamerpe
Io 1000 mm u ne meree 20 M npu GonbWIHX JHaMeTpax;

B MOKDHIX I'pyHTax — He MeHee 50 M He3aBHCHMO OT IHaMer-
pa.

Honyckaercs ymeHbmaTh CAaHKTAPHO-3aUMTHYIO NOJOCY BOXO-
BOIOB MpPH CTPOHTEJbCTBE TPYOONPOBOAOB MO 3aCTPOEHHHM TEppH-
TOPHAM ¢ obs3aTe/bHBM COlJIacOBaHHeM C OpraHaMM CaHHTapHoO-
SNHAEMHONOTHYECKOR CHYIKOH.

CauMTapyo-3amMTHBIE 30HB KAHAJAM3AIMOHHBIX COOPYXEHHH.
Cannrtapuo-samurupe 30HH OT KaHAJIM3AUMOHHHIX OYHCTHHIX COOpY-
?KEHHI{ IO TPaHMI XHJAOH 3acTPOHKH, MO Y4YacTKOB OGLIECTBEHHBIX
3RaHUH W NPenpusATHA NMIIEBOA NPOMBILVIEHHOCTH CJIeNyeT onpeje-
JATE C Y9€TOM HX nepcrnexTHBHOrO Pa3BUTHHA.

Kanannaauuonnne ouncrane COOpYeHHs JO/IKHH OHITb YRaJNeHbl
OT HACEJEHHHIX NyHKTOB Ha PACCTOAHMA, yKkasaHHele B Ta6n. 1.1.

Ipu noabaosapun YKazanHo#t TaGauued CJAeAyeT YYMTHIBaTb
cllepyrolee:
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Ta6arnma l.1. Cagurapeo-3amirhtle SOHH
IAA KaH3AHIAMHOHHHX OYHCTHHX coopy;xeunﬂ

CaAHATADHO-3ALATHHE 30HH, M,
ApH pacuerHONl NPOHIPORMTEAL -
HOCTH coopyXeHuft, ToC. M/cyT

HansmeHoBanue
coopyXeHri
0 0,2 Gonee Gonee Gonee
ik 0,2m00.8}) 6 7o 50 } 50 no 280
CoopymeHuA MexaHuueckofi H GHO- 150 200 400 500

JIOTHYecKOA QUHCTKH ¢ WIOBLIMH TIOMAA-
KaMH gAA  cOpOoXeHHHX OCaAKOB, a
TaKXe OTAeNbHO pacuojioenHble HRO-
BHle NMOMAAKH

Coopy#eHuR Mexannyeckofi u Omo- 100 150 300 400
NOTAYECKOR OYHCTKH ¢ TepMOMEXaHH-
yeckol 0GpaGoTkofl B 3akpHTHX MoMe-
WeHHAK

Tona dunvrpanun 200 300 500 1000
lMons opolnexus 150 200 400 1000
Buonoruyeckswe npyast 200 200 — —
CoopyMenHss ¢  DHPKY/ASLHOHHBIMH 150 —_— —_— —
OKHCAMTENbHEME KaHanaMu
Hacocune cranuuu 15 20 20 30

CAaHHTapHO-3alHTHEIE 30HB OJR KaHaJH3ai{HOHHLIX OYHCTHHIX
COOPYKEHHIl NPOH3BOAUTEABLHOCTbIO Gostee 280 Thic. MY/cyT, a Takske
NpH OTCTYNJEHHH OT TIPHHATOM TEXHOJOTHH OYMCTKH CTOYHBLIX BOJ
# o0paGOTKH Ocajka YCTaHaBJHBAIOTCA NO COrAACOBAaHHIO ¢ OpraHaMu
CaHHTAPHO-3NHAeMBONOrHdeckoll cayx6u u [occrpoem CCCP;

NpH OTCYTCTBHH HJOBEIX NJIOILAZOK HAa TepPUTODHH OYMCTHHIX
coopyxeHu#l npoH3BoAHTeABHOCTbIO Gosee 0,2 Thic. MP/cYT pa3amep
30HHl Coxpamiaerca Ha 30 %;

Ansa nostedt ¢uabTpauMH miomanbio A0 0,5 ra # aaA coopyxeHH#
MexaHuvecKofl ¥ GHOJOrM4ecKoH OHWCTKH MPOH3BOIMTENBHOCTLIO IO
?gomalcy'r caHHTapHO-3allHTHYIO 30HY CJeayeT NPHHHMATh pasMepoM

M;

IAR ronedl moA3eMHOA GHMJIbTpPalHM NPONYCKHOH cnOCOGHOCTBIO
meHee 15 M%/cyT caHHMTapHO-3aIMTHYIO 30HY cJlefyeT NPUHKMAThL pas-
Mepom 15 M;

npx QHABTPYIOWHX TPAHIIEAX M NEeCYaHO-rPABHAHBLIX (GHIBTpax
CaHHTAPHO-3aM[MUTHLIE 30HH CJAENyeT MNPUHMUMaTb DasMepoM 25 M,
B cenTHKax M QHJALTPYIOIAX KOJOALAX — COOTBETCTBEHHO 5 u 8 M,
B aspalMOHHHX YCTAaHOBKAX Ha MOJNHOE OKHCIeHHe — 50 m;

CaHHTapHO-3aliMTHbE 30HH, YKA3aHHBIE B TpPHBEeJeHHOR Bhiiie
Tabauue, fonycKaercd YBeJHYHBaTh, HO He Gosee 9eM B 2 pasa B cay-
9ae pacCroJIOXKEHHMsS MHJOH 3aCTPOHKHM C MOJBETPEHHOH CTOPOHH Mo
OTHOWIEHHI0O K OYHMCTHLIM COODYXXEHHAM HJAM YMeHbillaTh He OGoJee
deM Ha 25 % npy HaAMYHM GNarONpHATHOM DO3LI BETPOB;

NPH cYwKe Ha HJOBHIX I[UVIOMAJKAX CHIPOro (Hec6pOMKEHHOrO)
OCaZKa HAM NpH XpaHeHHH €r0 B LIJIAMOHAKONUTENAX CaHHTAPHO-
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3aiMTHBE 30HH HEO6XOoNMMO YCTAHABIMBATh MO COT/IACOBAHHIO C MECT-
HBIMH OPTaHAMH CAHHTapHO-3MHIEMHOJOTHUECKOH CAYXKOHI.

Jlns onpenejeHHA TpaHMIl MepBoro, BTOPOro H TPETHEro nosca
30H CAHHTADHOK OXpaHhl C/leIYeT PYKOBOACTBOBaTbCS TPeSOBAHHAMH
CHull 2.04.02—84.

ITnapa Il. OPFAHH3ALIMA JAUCNETHEPCKOA CIAY)XEb

§ 1.5. OcHoBHHe 3ana4H JMCHETYEPHIAUMH
H CTPYKTYpA AHCHeTdepcKo# Caymbnl

Ilna ofecrewenns HagexxHofi H GecnepeGoiHOA paGoThl cHCTeM
BONOCHA6XKEHHs, BONOOTBENEHHA H ra30ocHaGKEHHS ¢ ONTHMaJbHBEIMH
CAHWTAPHBIMH H TEXHHKO-IKOHOMHYECKHMH TMoKazaTelaMu Heo0XO-
JAAMB YeTKas KOODAMHALMA M B3auMHasf YBA3KA OTAENBHBIX COCTAB-
JAIMX 3JEeMeHTOB 3THX cucteM. Jlnf 3T0ro mpHMeHserTcsl exMHas
IEHTPAJH30BAHHAA CHCTEMA ynpagJjeHHs, obecneddBaemas IMCeT-
gyepckoli cayx6oft (IC).

JHcneryepu3anyus — 3T0 LUEHTPAJIH3aUHsA (KOHIEHTpAlHs) ome-
PaTHBHOrO YNPAaBJeHMS W KOHTPOJS B PyKaxX OAHOTO uejoBeKa —
,llHCl'le’l“IEPa—JlJ‘IH corjlacopanuia pa60'rbr OTACJBLHLIX 3Be€eHLEeB, CO-
CTaBRJAIMIHY OOWKA NPOH3BOACTBEeHHBIH KOMIJIEKC ceTeli H COOpY-
JKeHHH.

B 3aBHCHMOCTH OT CTENEHH aBTOMATH3aLMH AHMCIIETYePCKOro ynpas-
JieHHsl Bce OOBEKTH CHCTEMEl BOAOCHAO)KEHHA, KaHaJAH3AUMH H raso-
cuaGxeHHS MOryT OLITb pasjejieHbl HAa TPH TPYNMHL

MOMHOCTBIO ABTOMATH3HPOBaHHHE 6e3 AHCIeTYepcKOTo ynpasJe-
HHUfl arperaramu;

NOJIHOCTbIO aBTOMATH3HPOBAHHBIE ¢ JYGJIHpPOBAaHHEM YNDABJSHHA
OCHOBHHIMHM AarperataM C JUCIETYEPCKOro NYHKTA,

€ YacTHYHO# aBTOMATH3Aau¥ed K JHCNETYEPCKUM YIOpaBieHHeM
OCHOBHLIMH arperaTaMM (BO3MOXHO H HeABTOMATH3HPOBaHHOE JHCHeET-
qepcKoe ynpaBJeHHe).

B coorBercTBHH CO CXeMofl BOZOCHaGenMs, KaHAAM3AIHHK, Ta3o-
CHaGKeHHs U UX TEXHOJOTHYECKHMM MPOLECCOM AHCHeTyepcKas Cayxba
Moxet ObITb:

ONHOCTYNeH4YaTo, NpH KOTOpoH HMeeTcsi paHOHHHIH RMCIeTdep-
Ckuit nymkr (PIII), onepatuBHO ynpaBasiomu#i paGorofi Kak Bcex
COOpyMeHH W arperaTOB, BXOAAIIHX B CHCTeMY, TAK H CeTblo;

ABYXCTYNEHYaTOd — € LEeHTPAJbHBIM [JHCNETYEPCKHM [YHKTOM
(ILOIT) u mecrsmmy gucmeraepckumu nynxramu (MITI); mecThbie
AHCNETYEPCKHE MyHKTH BefadT paboTOH OTRENbHBIX COOPYMHeHMH,
a ILOIT koopnaunpyer paGory MJIII;

TPeXCTynendarol, Braoualowed LTI, pafioHHble AHCreTYepcKue
nyuktal PN, ynpapasemue LU u MIII, HaxoasmHuecs B Bege-
Huu PAOTI.

Bbi6op cxemum gucneTuepusauHM 3apmcuT OT MECTHHX YC/AOBHH
H onpeaenserca cxemoll M macwmtabamu BonoCHAGIKEHHMA, KaHamusa-
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uHH M rasocHaGxenusi. OXHOCTYNeHYATYIO CXeMmy AvcrerdepH3aluy
NPUMEHSIOT B ropofax ¢ MaMoH NPOTAXMEHHOCThIO ceTeii BojocHabke-
HMA, KaHa/JH3aUHK H rasocHabxedus (no 50 kM), AByXcTyneHgaTylo —
B roponax ¢ GoJIbIIOH NPOTAMXKEeHHOCTHIO ceTed. [IpH NpOTAKEHHOCTH
cetn 50—400 xm opranusyiorca LJII1 M mecTHme apucnervepckue
MYHKTH TOJNOBHHX W apyrux coopyxenuit (MIAIIIC). Ilpu nporsa-
KeHHocTH Gosee 400 kM opraM3ylOTCa MecTHbIE JHCTETYEPCKME
nyuktl cetd MIAIIC. Oun pacnonaraiorcsi OGHIYHO B ILEHTPE OTAeb-
HLIX paHOHOB BONONpOBONHOH ceTH ropofla. B ux samauy BXomar
ynpasJ/ieHre pacnpejesieHHeM MOTOKOB BOIbI B 3aBHCHMOCTH OT AaBJje-
HHMS B KOHTPOJb 32 naBjieHHeM BO BCeH CeTH JaHHOro pafoHa.

LLAIT pacnosnaraercst B LeHTpe CHCTEMbi, HanmpuMep, BoaocHaOke-
HMS, WJIKH Ha TEPPUTOPHH TOJNOBHHIX coopyenufi. OH onepaTHBHO
ynpasaset paGoroi Bcex M/II1, sxonaunx B cucremy. M1 rorosabix
COOpYXKEHMH pacnonaraertcsi Ha TEPPHTOPHM TFOJOBHHIX COOPYXKEHHH
H OCYLIECTRJAET yNpaBJeHHe U KOHTDPO/b 3a paboTofl HACOCHHX CTaH-
L¥i (NepBoro M BTOPOro MOLbeMa) H OYHCTHLIX COOpYMeHHH, a Takxke
3a YpOBHeM BOIH B pe3epByapax YHCTOH BOI.

B npyxcryneHuaryio cxemMy AHCNETYepPCKOrO ynpapJeHHsi CHCTEMH
KaHa/u3auuu kpynuoro ropoga, kpome ILJII1, o6mano Bxoast M1
paHOHHBIX HAaCOCHHIX CTAaHUME mnepekadek CTOMHBIX BOX H CETH,
a rakxe MIIT rnaBHOM HACOCHOH CTAHIMH M OYMCTHRIX COOPYIKe-
HH#,

Tpexcrynenyaras cXema AMCHeTYepPCKON CAYKOb TpPHMeHAETCH
B HCK/IIOUHTENbHLX CAy4aaX — LAs 0cO00 KPYIHLIX FOPOLOB H CJOM-
HBIX CHCTEM BONOCHAOXKEHHS, KaHAMH3aUMH,

O6mas cxema opraHnusauuu Aumcneryepckofi cayx6u (IC) noka-
3aHa na pHc. 1.1. Ha puc. 1.2 npumegena cxema opranmsauuu JC
Ijsa JIeHHHrpagckoro BOAONPOBOLA.

B mnocnenHue roisl BHEAPAIOTCA aBTOMATH3HPOBAHHEIE CHCTEMBI
ynpaeaenus (ACY) B BOLONPOBOJHO-KAHANHIALKHOHHOM XO3SHCTBE,
B ACY npHMeHsIOTCS COBpPeM@HHLIE aBTOMATHYECKHe CpelcTBa obpa-
GOTKH JaHHLIX TPH [OMOIIH 3NE€KTPOHHO-BHIYHCAHTEALHLX MaLINH
(3BM), nosBoasioulHe PerdcTPHPOBATH, HAKANJIHBATL M 0TOGDAMATh
MH)OPMALHIO H NMPH MOMOIIH 3KOHOMHKO-MAaTeMaTHYECKHX METOJO0B
pemaTb OCHOBHbe 3afadd ynpasneHus (Mocksa, XapbkoB u 1p.,
tabn. 1.2).

Paszunopuanoctbio ACY siBJifieTcsl aBTOMaTH4eCKasi CHCTEMa ynpas-
Jenus TexHoJorndeckumu npoueccamd (ACYTII), kotopas npen-
Ha3HayeHa JAfA TOBLIeHHS 3pPeKTHBHOCTH ynpaBJeHHA OCHOBHOM
JLeSiTelIbHOCThI0 OOBEKTOR BONOCHAOXKEHHA M KAHAAH3ALMH. Jra 3a-
Aaya OCyLlecTBASETCS] MYyTeM ONMEPATHBHOTO KOHTPOJI TeXHONOTHYe-
CKHX PeXHMOB NOJbeMa BOJbl, ee 06paboTKH, MOAAYH H pacnpeseneHns
HJIH BOJOOTBENEHHs] H ONTHMAJILHONO YMNPABJEHHS 3THMM NPOLECCAMH
¢ HCHONBb3OBAHHEM CPEACTB BLIYMCAMTEAbHON TEXHHKH.

O6uiMM KpHuTepHEM CHCTEMLI YNPABJEHHS SABAsSercA MHHUMYM
SKCNAYATALMOHHLIX 3aTPAT HAa 06pabOTKy BOABLI NPH BLINOJHEHHH
3aJlaHHHIX TpeGoBaHuH HA KadecTBO o4Mimaemof Boan, GecnepeGoi-
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Puc. 1.1, O6utan cxema opraHH3allM¥ JHCNETYEPCKOM CayKOn

Ta6nuuma 1.2. O6opynosanue anst o6paGoTKH
9KCONYATANHOHHBIX AAHHHX Npx noMown IBM

Hanmexonanue Hasnauekne CTOHMOCTL,
o6OPYAOBAHU A 06opyaoBaHHA ThiC. py6.
YBK | (Ynpaeasiownit BblYH- HOas obpabotkH W otobpa- 300,0
CIHTENbHEIA KOMMJAeKC Ha 6a3e | xeuus uHpopmauuu, cobpan-
CM 2M) HOH ¢ o61eKToB
YBK 2 (YnpaBarowwuit Bbiun- To xe 250,0
CIUTENbHEIH  KoMnsleKc Ha Gase
CM 2M)
PMOT (Pa6ouee mecro omepa- Hast c6opa w nepsHuHOf 06- 100,0
TOpa-TexuoNora) pa6oTku uHGOPMALHH u CBA3H
o6beKTa € YNpasBAsOLIUM BBl
YHCAHTENALHEIM KOMILJTEKCOM
TBCO (Tepmuuan soranctu- Ias ceasm obbekra ¢ ympa- 400,0
TeJqbHOR CBA3YW ¢ 06beKToM) BASIOLIHM BBIYHCJ HTEA bHBIM
KOMILTEKCOM
YBTK YH (Ynpasamomuit Jas obecneyenus cfopa HH- 350,0
BEIMHCHHTONBHENR  Tenemexanude- | GopMalUp nO 30WE BOAOCHAG-
CKHH  KOMNJEKC YHubuuMpoBaH- | XKeHHs M mepejasu ee Ha yNpa-
Hb) BAAIOWHH BhIYHCJ HTEX bHBIH
KOMAJIEKC

Mpumesanme YBK |, YBK 2, PMOT u TBCO BumyckaioTes B r

Aoneuke; YBTK VH — 5 ¢ K HTOMH pe Cenepo-
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goe ofecnegenne norpeGuresefl Bofol nNuTbeporo KauecTBa M BOAOOT-
pelieHne.

ACYTII nonxna GyHKUHOHHPOBATH B HMH(GOPMALHOHHO-COBETYIO-
meM pexHMe, IPH KOTOPOM CPEACTBA BLIYMC/AMTENBHOA TEXHHKHM OCY-
MECTB/AIT LIeHTPaJn30BaHHbIA ¢60p, 06paBoTky M BHILAYY AAHHBIX
o6C/AYKKBaOIEMy nepcoHaly B yI00HOR dopme, a TakKe GOPMHPYIOT
M BBIJAIOT JHCNETYEpy PEeKOMEHIALMH [0 ONTHMAJLHOMY BeleHHIO
TeXHOJIOTHUECKHX NpPOLECCOB B 3aBUCHMOCTH OT CHTYallHH Ha TIPOM3-
BOJCTBE.

Ilna GopmupoBaHHs M mepefadd HHPOPMauMM OT 3aJaTYHKOB
nepeBkUHBIX mpHGOpoB, npeobpasosaresed H T. n. Ha LI, a Takxe
A/ Nepelayy ynpasisiolliX KOMAHI K PeryjaaropaM W UCHOJHHTE/ b=
HBIM MeXaHH3MaM NpPHMEHAETCH KOMIUIEKC CpelCTB TeJleMeXaHHKH
tuna YBTK-YH, pa3paGoraunufi B kadecTBe eAHHOA YHHHIM-
pOBAaHHOA cCHCTeMH [V OGBEKTOB KWIMUHO-KOMMYHAJbLHOrO XO-
saficTBa.

QObmen undopManuesi CO CMeXHBIMM CHCTEMaMH YRPaBJIeHHs ocy-
mecTBJSeTCA 10 KaHajaM MeXnpoleccopHoii cpfi3d, a Ha ciayya#t
OTKA3a B CHCTeMe 3HeprocHa6xeHusi 4acth MHPOPMAIMH JOJIKHA
XPaHHTbCA B 3HEPro3alllHTHOM YdacTKe MaMaATH 1A BeleHHsA Nalb-
HefllIKX pacyeroB.

Ing Kaxporo TexHOJOTHYECKOro LHMKJa NPOH3BOACTBA HMeIOTCH
c/lelyiolHe OCHOBHbIE (DyHKIMH.

1. HadopmanHonno-BHYHCANTEIbHBIE:!

c6op u meppuunas ob6paGorka MrdoOpMauH,

KOHTpOJAb paGoTh OGOPYAOBaHMSA;

KOHTPOJIb 3a COCTOSIHHEM TeXHOJIOTHYECKHX peXHMOB, BKJ04aio-
MMA KOHTPOJNb OTKJOHEHHS HapaMeTpoB;

AHAarHOCTHKA HApYWIEHHH TeXHONOTHYECKHX PEHHMOB;

onepaTHBHHIA y4eT M pacdeT TeXHHMKO-IKOHOMHHECKHX TOKa3a-
TeJed;

topMHpoBanre ¥ BHIRa4a MHdopMalMH HA MedaTb M RucTeAHBIA
MOAY/AB [/ ONepaTHBHOIO NMEePCOHaNa W PYKOBOACTBO CTAHLHKM MO
HHHIMATHBE CHCTEMHl ¥ MO BBI3OBY;

topmupoBanne M BHAAYA HHPOPMAUMH B aBTOMATHYECKYIO CH-
CTeMy opraHvsanuoHHoro ynpasnenus (ACOY);

2. Yupaenswomue:

peryjHpoBanHe OTIEJbHLIX TEXHOJOTHYeCKMX MEPEMEHHMIX,;

AOHMCTAaHIMOHHOE ynpaBJeHHe OCHOBHEIMH arperaraMi,;

NPOrHO3HpOBanKe XOAA TeXHOJOTHYecKoro mpolecca;

onpeje/leHHe PalHOHAJBHOrO pexHma TeXHOJIOTHIECKOro mpo-
uecca;

dopmupoBanHe u BrZava gucnerdepy pexoMEHJIallHﬁ o onTH-
MaJLHOMY BEIEHHIO TEXHOJOTHYeCKHX MpOIeccoB:

3. Koutpons o6opynoeanns:

pacueT BpeMeHu mpocTOf oSopyiOBaHHA 3a CMEHY, CYTKH W T. 1.}

pacueT BpeMenu paGoTH 0GOpPYHOBaHHA o TPOPHIAKTHYECKOrO
pemonra;
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dopMHpOBaHKe n Bhijaya Ha medaTe mH$opmanuu o paGore olo-
PYIOBaHMA,

4. Pacuer H yYeT TeXHMKO-3KOHOMHUYECKHX mnokasarenefi:

ydeT pacxoia BOJH NO TpySonposodaM (No CTaHIKAM, MO 20HAM,
10 TOpofy), 3anac BOALI B EMKOCTAX, PACXO]l 3JeKTPOSHEPTHH, peareH-
TOB, pacXoA BOAH Ha cOOcTBeHHBIe HYXAb, OTKJIOHeHHe NaBJeHHs
B KOHTPOJIbHHX TOUKAxX Ha TpyGonpoBOAAX IO yacaM CYTOK OT 3afaH-
HOrO pEeXuMa;

pacuer TeXHOJIOTHYeCKOR CceGecTOHMOCTH BOJBI MO CTAHIHMAM,
noja4yM H pacnpeiesieHus ee no pasBoasued ceru;

5. [IporuoauporaHue Xola TEXHOJOTHYECKOTrO Mpolecca:

pacyer mNpOTHo3HpyeMoro rpaduka nojadd K pacnpelefeHHd
BoIbl To TpyGonpoBogaM cHCTeMb! BOLOCHAGMKEHMS,

pacyer TpeGyeMbIX HAMNOPOB M MOAAYH BOAH B CeTb;

pacyer onTHMaapHOro rpadrka paGoTLl HacOCHOro 0GOPYIAOBaHHS;

pacuer YpoBHeH 3amONHeHHS M cpabaThiBaHHS BOAH B eMKOCTAX;

pacuer pacnpeneseHus BOAbl NO MATHCTPaJbHLIM TPpySONpPOBOLAM.

OcHOBHBIMH (GYHKLIMAMH JIHCIETYEPOB SABJSIOTCH:

KOHTPOJIb 334 XOAOM TPOHM3BOJCTBA Ha OCHOBaHHM WHGOpPMAIMH,
nosnyyaeMoH H3 ynpaB/eHYeCKOro BBIYHCANTENLHOTO KOMILIEKCa;

KOHTPOJb 332 (PYHKUHOHMPOBAHHEM 3ajau ynpaBJIeHHUs;

ynpasJieHHe NPOH3BOACTBOM;

OpraHH3auHA JOKAAH3AUHH NOBpPexAeHHA TPpy6ompoBogoOB, aHa-
/M3 TOBPEXJEHHH, NPHMEHEHHE PeXXMMa MoJaYH H pacnpeneseHus
BOAbL! NPH ABAPHHHEIX CHUTYyauHAX;

MOBBIIIEHHe HAACKHOCTH PabOTH Kak BceH CHCTeMbl, TAK H OT-
JenbHBIX ee Y3JIOB;

peanuaanus QyHKUMH ynpaBJeHMsa QucCheTiepa C MOMOILbIO OMe-
paTopoB.

B anMHHHCTPAaTHBHO-TeXHHYECKOM OTHOLIEHHM JHCHeTdep Mmon:
uMHAeTcA HaYaJbHHKY OGBEKT4, a B ONEPAaTHBHOM OTHOWEHHH —
IMcneTyepy BLIUECTOAIIEA AUCTeTYEpPCKON CayXKOu; nocaenHss
NOJKHA GBITh OCHALLEHA TeXHHYECKHMH CPENCTRAMH aBTOMATHUECKOTrO
ynpasJieHHs, OCHOBHHIMH 3JIEMEHTAMH COOpYXKeHHH, a TakKe Teje-
ynpaBJeHHeM M TeJIeCHTHaJiM3anHedl, TeJlenaMepeHHeM, npsaMofi Tese-
OHHON CBA3BI0 M JHCIJIEAMH.

B cocras nucneTuepcKod caymGel BXOAMT OnepaTHBHas rpynna,
COCTOAILASA M2 TJIABHOTO JHCHETHepa, ero NOMOLIHHKA Mo TeXHOJo-
rHueckofl 4acTH H CMeHHLIX JHCTeTYEpOB, a TaKxke pasHue CIyXG6hl,
HanpHMep aBapHAHO-PEMOHTHasi H TpaHcnopTta, JabopaTopus aBToO-
matuki u xourpols (JIAK), cnyx6a anekrpocessn.

Ha nebGoabmnXx MNpeANPHATHAX BOAOCHAOXKEHMA, KaHaJAvu3aluy
H razocHa6eHHsl YKa3aHHBIE TPYNTB H CyKOL MOTYT Guith 06BenH-
HeHbl, A& HEKOTOPHEe HCKJGEeHH,

[Tpu aBapusAX n 3KCTPEHHLIX PaGOTax B ciyyae OTCYTCTBHA TPynn
H cayx6, ykazauunx sbime, LIJIIT u MITIT nonbayiores pesepBHBIME
arperaTtaMy W TPaHCNOPTOM aBapHAHLIX ydacTKOB M ciayx6. Ha MITT
HOJIKeH XPaHHTbCA KOMIJIEKT oNepaTHBHBIX CXeM M geprexedl JaH-
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HOr0 Yy3/a CHCTeMH BoOfocHaOKeHHf, KaHaiAusalUHH HJH rasocHal-
JKEeHH .

IlenTpaibHas AUCTIETYEPCKAS CHAYKGA KOPPEKTHPYeT MNpeaBapu-
TebHO paspaboTaHHHe:

pexHM paGOTEI OCHOBHOrO OGOPYNOBAHHSA ¢ ydeToM HeO6XOAHMOCTH
ofecliedeHUsi CYTOYHOTO MAKCHMYMa BONOCHAGMKeHHS, rasocHabKe-
HHA WJIH TPOTMYCKa CTOUHHX BOJ, a TaKiKe TpeGyemoro pesepBa mpo-
H3BOJHUTEIbHOCTH COOPYXKEHHIH;

pacueTHHIR OObeM 3anacoB BONBI B eMKOCTAX H pachpelejeHHe
MOTOKOB BOIBI HJIH rasa,

cyTouHHA rpajuk ropsvero pesepsa Kax Bceli CHCTEMH BONO-
cHaGXeHHs M KAaHAJIM3aUWH, TaK H OTAEJAbHBIX Y3Jn0B 06opynoBa-
HHA.

Iucnerdepy LI nepenaiorcs mokazaHHs OCHOBHHX NapaMeTpPoB
[VIABHLEIX OGBEKTOB: NaRjeHHe, YPOBHH BOJHl, KOJHYECTBO rasa B mof-
3eMHbIX ra3oXpaHHNHIAX, pacXoibl BOAH, rasa, FOPH3OHTHI BOJRI
B HCTOYHHKaX BOILOCHEG}KEHHH, NONOXKEHNE TIaBHBIX OTCPATHBHRIX
3afiBHXKEK, aBapuiiHoe cocTosinue M mp. K nucneryepy MIIT nocry-
naiooT CHrHaddbl 0 paboyeM COCTOAHHHM HAaCOCHHIX arperatoB W ypoBHeft
BOJK B €MKOCTAX, OCHOBHBHIE IIOKAa3aHMA KAK 'IJNeKTPHUECKHX, TakK
H He3JIEKTPHHYECKHX H3MEPHTEJILHBIX NPHOOPOB.

HOucnersepy MIII nopyyaercss AMCTaHUMOHHOE BKJIOYeHHe H
BHIKJIIOYEHHe arperaToB, a TaKxKe JHCTaHIHOHHOE ynpaB/jeHHe oOle-
PaTHBHBLIMH 3] BHXKKAMH.

Hu oaun 3nemeHT 06OpyHOBaHHS, HaXoNAWMACH B YUPaBIeHHH
HJIH B BeleHHH JIHcreT4yepa, He MOXeT OhiTb BhiBeeH M3 paGoThHI
HIH pe3epBa 6e3 ero paspelieHHs, KPOMe cJyuyaeB BO2HHKHOBEHHA
AIBHOM ONAcHOCTH IJ1A JIoJeH uau obopynoBanud. Bee pacnopsikenns
IMcrieTdep JOJXKeH [IaBaTh HEeNOCPENCTBEHHO TNOAYHHEHHOMY eMy
OTIepPaTHBHOMY Nepconany, a AJis 06beKTOB ¢ ABTOMATHUECKHM yTNpab-
JIeHHEM — YMOJHOMOYEHHRIM JIHLaM.

Kaxpas cucrema BoIOoCHaGXKeHHMs, KAHAJNH3alHH M rasocHabxe-
Hus noMxkHa umetb «[losoxenne o AMcneryepckok cayxGes, creun-
aJIbHO 1/ Hee paapa6o1'aHHoe Ha OCHOBAaHHH H3JOXKEHHBIX BHIIE T10-
JIOXKEHHA C YyYETOM KOHKPEeTHHX MECTHHX YCJOBHA.

§ 1.6. JlaGopaTopHsa ABTOMATMKH H KOHTPOAR

Konrpoap paGorni, malagka ¥ peMoHT npu6OpPOB M annaparos
4BTOMATHKH H TeJeMeXaHHKK, a TAKKe H3MepHTeJbHHIX NpPHGOpOB
B KPYNHHIX CHCTemMaX BONOCHAGXeHHs, KaHalTH3alUMH HJIH raso-
CHaG)KeHHsl OCYIIeCTBAAIOTCA JaGOPATOPHEl aBTOMaTHKH ¥ KOHTpOas
(JIAK). Ha menxux npexnpustuax JIAK ue opramusyercs (3th pa-
OOTH MOPYYAIOTCS Ha AOTOBOPHEIX HAYAAAX KAKOH-THOO MECTHOR Ja-
60paTOpHK ABTOMATHKH M TeleMeXaHKKH).

JIAK opranusyer Takke KanMTaJbHhIN MW TEKYIIHA DEMOHT, npo-
BEPKY M HaKagKy npuOOpOB, npOBOIHT paGoTy MO BHEADEHHIO HOBWX
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CXEM H anmapaToB, a TaKe OCYIIECTBASET KOHTpoAbL 33 Ka4eCTBOM
H CPOKaMH BRIOJHEHHS 3THX paborT.

JIAK nomxkna umers caepyiomee oGOpYHOBaHHe:

06pa3ioBhie H KOHTPOJbHbHiE NPHOOPH, a TaKXKe MepeHOCHhe
YCTaHOBKH JJIsi MpOBepKH H HaNaiKH KOHTPOJhHO-H3MEpPHTENbHEIX
npHGOPOB H aBTOMATHYeCKHX pEryJsATOpOB;

CTeHAn, o6opyloBaHHEIE KOHTPOJILHEIMH NpRGopaMu, LAs MApo-
BePKH SKCNJYaTaUHOHHHIX NPHGOPOB H HACTPOHKHM aBTOMaTHYECKHX
yCTPOHCTB;

MaTepHalbl H HHCTPYMEHTH JJf TeKylllero H KamuTaJbHOro PEeMOH-
TOB mpHGOpPOB ¥ annapaTypel aBTOMATOB.



Pa3sdes emoporl

BONPOCHl HAJEXHOCTH CHCTEM
NPH 3KCNAYATALHH

I'mara I. OBECNEMEHHE HAJAEXHOCTH TEXHHYECKHX
YCTPOACTB B CHCTEMAX TNPH HX SKCHJIYATALHH

§ 2.1. OcHOBHHE NOHSAITHA TeOPHH HANEXKHOCTH,
UeAH H 3aJla49M

Teopus HafeKHOCTH (HaleXKHOCTb) KaKk caMOCTOATE/NbHOE Hampas-
JIeHHE HAaYKH HadaJla pa3BHBaTbCHA COBCEM HelaBHO. Cinoso «HaJdex-
HOCTb» [0 3TOCC ONMpEeAe/AJ0 YHCTO KayecTBEHHOe COCTO HAE Yero-aubo.

YcnoxHeHHe cOBpeMEHHOH TEXHHKH, YBe/JHUYEHHE €e MOIUH, BO3-
pacTaiie TpeGOBaHHH K KOHEUHOMY NpPOAYKTY mOTpe6oBajo coafa-
HHA Cl‘IElJ.HaJIbHOI:l HayKH (TEOPHH HaJgeXHOCTH», ¢ NMOMOILIbIO KOTO-
pofi BO3MOXHO KONWYECTBEHHOE OnpefeneHue NOKasareNed Hauex-
HOCTH paGOTH H 3KCHJIYATalHH COODYXKEHHH M YCTPOHACTB B OTAE/b-
HOCTH H CHCTEM B IIEJIOM.

O6ecneyeHHe HafeXHOCTH paGOTalOWHX COOPYXeHUHA (06beKToB)
H BhINycKaeMOfl MPORYKUHH CTaJo OfHOH H3 BaXHeHHX omero-
CyAapCTBEHHBIX 3ajay npexje Bcero rnoToMy, 4To HeHalexHOCTb Ha-
HOCHT OTPOMHEIA 3KOHOMHYECKHH H MOpOH SKOJOTHYECKHHA ylep6
HapOAHOMY XO3fACTBY, CBi3aHHLIH ¢ 3aTpaTaMH Ha DEMOHT, ¢ HeJo-
Aayed HJH MOTEpPAMH NPOAYKLHH, ¢ ColepiKaHHEM TeXHHYecKoro nep-
CoHaJ/la, He ToBOps yxe 06 yrpose GeaomacHocTH H 310pOBbIO J0fief,
O MOJHTHYeCKHX H MOpajbHHX ¢akTopax, KOTODHIE HEBO3MOXKHO
yyecThb OGHIYHHIMH 3KOHOMHYECKHMH I10Ka3aTessMH.

IlpakTHyeckHii onbIT NOKa3wBaer, uTo B GOJBIUMHCTBE CJydaes
AN pacCMaTPHBAeMbIX CHCTEM BLIFOAHee MHpeAYyCMOTPETb NOMOJHH-
TeJbHBIE CpPeAcTBa Ha obecrmeyeHHe TpeGyemMoi HaleXHOCTH Ha nep-
BOHauaJIbHOM 3Tamne (T. €. Ha sTane NpOeKTHpPOBaHMA), YeM pacmia-
YHBATbCA JONMOJHHTENbHLIMH SKCIAYaTallMOKHKIMH 3aTpaTaMu (He-
HaJleXXHOCTbIO B NOCJENYIOUEM).

Llenbro H3ydeHHS M BHENpEHHs HaJEKHOCTH B MPOH3BOJICTBO H
NPOH3BOJICTBEHHLIE NPOLECCH SBJAETCH CO3JaHHe YCJOBHH yCTOH-
YHBOH PaGOThl 06BEKTOB 33 ONpeAedeHHbI NepHOl BPEMEHH, HCKIO-
YeHHe aBapHAHBIX CHTyaluH, NOBLILIEHHe KadeCTBa BHIMYCKaeMOH
NPOAYKIHH H, B KOHEYHOM cdYeTe, MOBhINeHHe IKOHOMHUYHOCTH pa-
60TLI pa3IHUHEIX YCTPOMHCTB H NpeAnpHATHH B 1EI0M. HenapoMm B Ha-
CTOsfilee BPeMs [OBOPAT, YTO HAAEXKHOCTb SBJSETCH POLHOH cecTpoi
3KOHOMHYHOCTH.

B coorBerctBuu ¢ I'OCT 27.002—83 HamexHOCTb KaK TeXHHue-
CKOE MOHSITHE AJsi Ha3BaHHHX CHCTEM MOXeT OHTbh copMymHpOBaHO
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TaK: CBOHCTBO YCTPOACTB, COOPYXXeHHH, CHCTEM H OGBLEKTOB B lIEJIOM,
a Takxke usjleud (MPOAYKTOB) BLIMONHATL 3ajaHHbE (YHKIHH,
coXpaHssl BO BpeMEHH 3HaueHHH HOPMHDYEMBIX (pacueTHbiX) 3KCIaya-
TAlHOHHHIX MOKa3aTeNedl B 3aJaHHHX NpefesaXx, COOTBETCTBYIOMIMX
334aHHLIM DPExHMaM H YCJOBHAM HCMOJb30BAHHS, TEXHHYECKOro
o0CNy#HBAHHS, DEMOHTOB, XpaHeHHS H TPAaHCIHOPTHPOBAHHS.

B noHsiTHe HalIeXHOCTH BXOAMT He TOJLKO OnpejejeHHe CpOKOB
c1yXOBl TeX MJH APYCHX TeXHHUYECKHX YCTPOHCTB H COOpYKeHuH,
HO H BLISIBJIEHHE HanpapJieHHiH, ¢ MOMOIUBIO KOTOPHIX BO3MOXHO mpo-
JIEHHE Y€ YCTAHOBJEHHHIX CPOKOB MX 3KCHJAYyaTauuH.

HamexHocTh Kak HayKa 3aHMMaercsi peLIeHHeM TaKHX 3a-
1av:

H3YUEHHeM KPHTEpHEB H KOJHYeCTBEHHRIX XapaKTepHCTHK Ha-
JIEXHOCTH;

HCCINOBAHHEM METOAOB aHANH3a HaJeXKHOCTH;

pa3paboTKoli MeToAOB HCNLITAHHA OGODYNOBAHMA HAa HaJeKHOCTH

pa3paboTKOA HayyHHX METOIOB 3KCMJyaTaluHH OGLEKTOB.

Onpepenenie HafgexxHocTH, npuusitoe B CCCP, saBasieTcd CA0XHBIM
NOHATHEM, KOTOpOEe B 3aBHCHMOCTH OT Ha3HaueHHUs OGLEKTa M yCJ0-
pHA ero mnpHMeHenHda B o6meM BKJiOYaeT Ge30TKasHoCTh, JHOJIO-
Be4HOCTb, DPEMOHTONPHTOAHOCTh H COXpaHseMocTb. B HasBaHHble
XapaKTEPHCTHKH BKJAbIBAGTCH CJAEAVIOMIHH CMbIC/:

6€30TKa3HOCTB— CBOACTBO COOPYKEHHH H CHCTEM COXpa-
#ATh paborocnocOGHOCTh B TeYeHHe ONPEAeNEeHHOro BPEeMEHH WJIH He-
KOTOpOH HapaGOTKH; Jsl GOJBLIHHCTBA BHAOB O60pYyLOBaHHUs, COOPY-
WEHHH M CHCTEM 3T4 XapaKTepHCTHKA fBJASETCS OCHOBHOM H OLEHH-
BaCTCH BEpOATHOCTbIO Ge3oTkasHoH paboThl P (f), MHTEHCHBHOCTBIO
otkasos A (), cpeanefi BLIpaGoTKOM 10 OTKasa f, mapamMeTpoM NOTOKa
oTka30B ® (f), cpeaHeli HapaGoTkol Ha oTKa3 f., M Y-NpOLEHTHOH
napab6oTKo# IO OTKasa I,

LONTOBEeYHOCTE — CBOACTBO o0beKTa COXpaHATh paforo-
¢N0COGHOE COCTOSTHHE 10 HACTYNJICHHS MPeAe/bHOrO COCTOSHUSA (Ioce
KOTOPOrO MPHMEHEHHEe MO Ha3HAYEHHIO HeJONYCTHMO HAH Hellele-
c006pa3Ho) MpH YCTAHOBNEHHOH CHCTEME OGCTYXMBAHHS M PEMOHTA;
JONrOBEHHOCTh XapaKTEepH3YeTcsl CPEAHHM DeCypCoM (CpOK caykObi)
fo» Y-MPOLIEHTHEIM pECYpcoM ty,, Ha3HAUEHHLIM PECYPCOM #,y, CPeiHHM
CPOKOM CJYKObI £;p, Y-TNPOLUEHTHEIM CDOKOM CIYXGOHW £,,, Ha3Hauen-
HHM CPOKOM CJAYXOHI fy ¢

PEMOHTONDHTOLHOCTDB — CBOHCTBO wWJIM npHCMOCOG-
JIEHHOCTDb c00py)KEHH17I H CHCTEM K MPELYNDEXIEHHIO H oﬁﬂapyx(eumo
IPHYHH BOZHHKHOBEHHs OTKa30B, MOAJEDKAHHIO H BOCCTAHOBJEHHIO
paBOTOCHOCOGHOr0 COCTOAHMS MYTEM MPOBEJEHHS TEXHHYEeCKOro of-
CTyMBAHMSA H PEMOHTOB; 3TOT MapPaMeTp XapaKTepH3yeTcs BeposTr-
HOCTBIO BOCCTAHOBJIEHHs pab0TOCNOCOGHOrO cocTosinus P (f,), cpeannm
BPEMEHEM BOCCTaHOBJeHHS] paboTOCMOCOGHOTO COCTOAHHA Iy,

COXpaHSeMOCTb — CBOACTBO COODYXKEHHH H CHCTEM COXpa-
#iTh 3HaueHWs noKasarteleil 6es0TKa3HOCTH, NOJNTOBEYHOCTH H pe-
MOHTONPHTONHOCTH B TEUEHHE M nOC/]€ XpaHEHHA HJH TPaHCMODPTH-
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poBaHHs; COXDaHSEMOCTL XapaKTepH3yercst cpeAHHM CDOKOM COXpa-
HfeMOCTH £, Y-NIPOLEHTHEIM CPOKOM COXpaHgeMOoCTH f,.

3HaueHHa NapaMeTpPOB NPHBELEHL! HHIHKE.

BeposTHOCTh 6e30TKa3Ho#i paGoTm P (I
B mpeletax 3afanHoi HapaGotku (T,) onpezessiercs u3 npeanoso-
JKeHHsi, 4TO B HadYajlbHHH MOMEHT BpEeMEHH HCYHCJEeHHS 3ajaHHON
HapaGoTKH .t o6beKT 6uin pabBorocnocoben:

t
PO=1—F®=1—[fwa, @1
0

rae F (f) — ¢ynxuua pacnpelesesust HapaGOTKH A0 oTKasa (npH
oo

t=oco [f(dt=1).
1]

BKCHEPHMEHTaJIbHO BEPOATHOCTh ONpefenasieTCss H3 BLIpaXeHHSA

Al t
P () =Af‘l‘T° (Nn- El n!)/Nm (2.2)

rape N, — 9HCJIO OJHOTHNHLIX BHIOB OBODYAUBAHHS, 3a KOTODHIM
Af, !

Besioch HaGJiofieHHe B TeueHHe BpeMeHH f; 3, #;, HaH n (f) — uHcao
i=1

OTKa3aBIIKX 3JEMEHTOB 3a BpeMs {; Af{ — HpHHATasA OPOZOJKHTENb-
HOCTb HHTEpBala BpeMeHH; [ — BpeMs, AAA KOTOPOTO Onpeaesiercs
BepoATHOCTb 0€30TKa3HOA paGoTHI.
Ha npakTHke noabayiorcs dopmyJiod
P (1) =[Ny — n (AD))/Ny. (2.2)
Hanexnocts o6pasnoB Moxer GHTb OlleHeHa MO BeJHYHHe Be-
POAITHOCTH HeHcnpaBHOH paboTH, T. e. 0 BepOoATHOCTH OTKasa:
Q=F({y=1—P(0), (2.3)
HIH
QY+ P(D=1. (2.3
YcnosHas nAOTHOCTL BeposATHOCTH A (f) Bos-
HHKHOBEHHS! OTKa3a B HHTepBaJe BpeMmend (f, { + Af) npu yciaoBum,

YTo 10 MomenTa ¢ ofopyloBaHHe PaGOTajO HCNPaBHO, MOMKET GHITh
BhIYHCAEeHa no dopmyae

A () =F@)/P (D). (2.4)

Ha npaktike mo craTHcTHuecKHM AaHHbIM YCJAOBHa# MJOTHOCTb
onpepensieTcs no ¢opmyae

A (@) =n(At)Y/Nep Al (2.5)

rne N.p, — cpefxee gxca0 necnpaBHO paGoTaromux 06pa3los o6opyo-

BaHHUsi B Hauyajle W KoHue uKrepsaia BpemenH Al: Nop = (N, +

+ Ni2)/2 (Ny u N;,, — uncao ucupaBHo pafoTalomux o6pasuos
B Hayajle H KOHIe HHTepBafga BpeMeHH Af).
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Bpems mapa6oTkHu T, — npoloxKurelbHocTh pabOTH
CHCTEMHl 0 NEPBOTO oTkKaza (u):
To=1/A (2.6)
Yacrora oTkazoB a (f) ecTh nJOTHOCTH pacnpeleneHHsi BpeMeHH
paGoThl 06OpYNOBAaHHA OT OTKa3a (OTHOIUIEHHE YHCJAa OTKa3aBUIMX
3/IEMEHTOB B €IHHHIY BPEMEHH K YHCJY 3JIEMEHTOB, NEPBOHAYaJbHO
YCTaHOBJIEHHBIX Ha HCNIBITaHWE MpPH YCJAOBHH, YTO OTKasaBLUHE 3Je-
MEHTH He BOCCTaHaBJHMBAIOTCA H HE 3aMEHSIIOTCS HOBRIMH):

a)y=f()y=Q" (H=—P"(2) 2.7

rie Q (#) u P’ ({) — nponsBoaHbie or BEPOSTHOCTH OTKa3a.
Ha npakTuke a (f) onpemeasietcs no gopmyne
a (8) = n (Af)/N, Al. (2.7')

Cpennsas napaGorTka Jo OTKa3sa [— mareMaru-
yeckOe OXHJaHHe HapaGoTkH oGbeKTa N0 nepsoro orkasa. [lokasa-
tenb I («cpesHHil pecypc», «cpefuuil CPOK CAyKOhi», «CPeNHMA CPOK
COXpaHsIeMOCTH») ompelensiioT no ¢opmynae

oo o0 -] ]
- J i () dt = I tdF (8) = j[l — F()dt = j P (1) dt, (2.8)
0 ] o ]
rae f (f) — nnotHocTs pacnpenenenus HapaGoTKH Jo oTkasa (pe-
cypca, CpoKa chaymO6hl, cpoka coxpausemoctu); F (f) — yHRuHS
pacnpeaesenusi HapaGoTKH [0 orkasa (pecypca, cpoKa caAysOhl,
CpPOKa COXPaHSEMOCTH).

[TapamMmerp moToka O0TKa3o0B o (f} — oTHOwWeHHe
CPELHEro 4YHCJAa OTKa30B BOCCTAHABJHBAEMOIO OO6BEKTa 3a MPOH3-
BOJIbHO Manyio ero HapaGoTKy K 3HaueHMio 3TOH HapabGorku. Ilapa-
MeTp © () MCMOJB3YIOT B KauecTBe nokalarens Ge30TKA3HOCTH BOC-
CTaHaBJIHBaeMBIX O6BbEKTOB, SKCMJYyaTalHs KOTOPRIX OCYUIECTBJIAETCS
mo cXeMe: B HauaJbKLHIA MOMEHT BpeMeHH oOBeKT HauHHaeT paGory
H paGoTaeT Jo OTKa3a, MOCJEe OTKAa3a BOCCTAHABJHBAeTCHd N0 MOJHOH
paboTocnocoGHOCTH, a 3aTeM BHOBb paforaeT IO OTKasa M T. [.,
NpH 3TOM BpeMs BOCCTAHOBJEHHs He yuHThiBaercs. B kauecTpe xa-
PaKTEePHCTHKH MOTOKa OTKa3oB Mcmolb3yior ¢yHkuHio Q (f) mannoro
MOTOKa — MaTeéMaTHYeCKOe OXKHIaHHe YHCJa OTKA30B 3a BpeMs f:

Q) =M[r ) 2.9

rie M — cCHMBOJI MaTeMaTH4YeCKOro OXHAaHHA; 7 (f) — 4yHcao OTKa-
30B 3a BpeMmsd [.

[TapaMeTp MOTOKa OTKa3oB ® (f} ABAAETCA CPENHHM UMCIOM OTKa-
30B, OMKHJAeMHX B MaJIOM HHTepBaJle BPeMEHH:

o) =" ()= gimuM Ir (t -+ ALYl — M{r (O)/AL. (2.10)
Ilapamerp noToKa OTK430B CBfI3aH ¢ BeAymel QyHxknHed:

4
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3navenne o (f) 9acTo naswmBaloT cpenHedt wacroTofi orkasos. Ha
npaKTHKe OHa OmnpefensieTcss No ¢opmyue

® () = n (AL)/N (A1) At, (2.11)

rae N (Af) — 9Hca0 Ha6MOA2EMEIX eQHHHL o6opynoBaHus B HHTEP-
Baie BpeMeHH Af (OHO B mpolecce HCIHTaHHH OCTaeTcst MOCTOSHHEIM,
TaKk KaK Bce oTKasabllee o6OpyNOBaHHe MOANEXHT saMeHe HJAH D€
MOHTY).

CpeXHAas HapaboTKa Ha 0TKas {,p, — OTHOILUEHHE
HapaGoTKH peMOHTHpyeMoro ofbeKTa K MaTeMaTHYecKoMYy OXHAaHHIO
YHCJA €ro OTKa30B B TedeHHe 3TON HapaGOTKH.

Ha npaktuke f;, onpeneasercs mo ¢opmyse

n
lep = E ti/n, (2.12)
f=a]

rAe N — YHCJAO elMHHI OoGOpYNOBaHHs, OTKasaBumx sa BpeMf I
{; — BpeMs HcnpaBHOHA pa6GoTh 060pyAOBaHHA MeXxny [ — | W i-M OT-
Ka3laMH.

Ha onpefenenns ciaeiyer, uro HapaGoTKka Ha oOTkas SBASETCH
CpefHHM BpeMeHeM-MEeXJIy COCEIHHMH OTKa3aMH 4 papHa BeJHUMHE,
obpaTHofi cpelHeH YacToTe OTKa3oB:

fop= e l¢); Nimllop)=7, (.19

rne T — cpennee BpeMsi GesoTkasHoR paGoThl 0GbpynoBaHHA:

T=M® =JP(¢)dt. (2.14)

Ha npaktuke gns onpenenenus T nmo pesysdprataM ONuToB 06
OTKalaX HCHOJAB3YIOT 3aBHCHMOCTD:

N,
T =Y, ty/Ny, (2.14")
ima]

rne f, — Bpems paGoThl [0 OTKa3a i-ro ofpasga oGopyAOBaHHSA;
ty — y-npouenTHad Hapa6oTKa (Yy-nPOLEHTHHH pecypc, Y-IPOLEHT-
HBli cpok cayxG6bl, Y-OPOLEHTHHA CPOK COXPAHAEMOCTH), XO OT-
Ka3a — napaGoTka, B TeueHHe KOTOpoN OTKa3 o0hekTa He BO3HHKaeT
C BEpPOATHOCTBIO Y, BHPaXKeHHOA B MPOLEHTaX.

Ipuy = 100 % y-npouentnas napa6oTka (pecypc, CpOK CAYXKObI,
CPOK COXPaHseMOCTH) HasLlBaeTcs VCTAaHOBJAEHHOH 6e3oTkasHof Ha-
PaGoTkoR (ycTAHOBNEHHHIM PpECYPCOM, YCTAaHOBJIEHHHIM CPOKOM
CHYKObl, ycTaHOBAEHHLIM CDOKOM cOXpaHseMocTh); npu ¥ = 50 %
Y-TpouenTHas HapaGoTKa (pecypc, cpOK clyOL, cPOK coxpaHse-
MOCTH) Ha3smBaeTcss MeJHaHHOA HapaGoTkol (pecypcoM, cpoxoM
CHYXOLI, CPOKOM COXpPaHAEMOCTH).

Cpeanuf pecypec (cpox cayxbe) I, — MaTeMmaTHueckoe
OXHOaHHE pecypca.
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Y-npoueHTHB A pecypc fyp — HapaGorka, B TedeHHe
KOTOpOA OOGBEKT He JOCTHTHET npejeJbHOIO COCTOSHHS C 3ajaHHOM
BEpPOSITHOCTBIO Y, BLIPaXXEHHOH B MpOLEHTAX.

HasnHauyeHHHHA pecypc ¢y — CyMvapHas HapaGOTKa
o6beKTa, NpH AOCTHXEHHH KOTOpofl NnpHMEeHeHHe no Ha3HauyeHHIo
JOMKHO OHTb NPEeKpalleHo;

Y-npOLEHTHHA CPOK cnyxOu f,, — KaleHJapHasi MPONOJIKHTe b~
HOCTb OT HayaJla 3KCudyaranHH o6beKTa, B TeUeHHe KOTOPOro OH He
JOCTHTHET MpPEeNeJbHOro COCTOSTHHSA ¢ 3aJaHHOH BEpPOATHOCTBIO ¥,
BLIpaXeHHOA B mnpolleHTax.

Kanenaapuas npoIoaAXHTENABbBHOCTb IKC
nnyartanHu o06BEeKTa {y, NpH JOCTHNKEHHH KOTOPOH
npHMEHeHHe N0 Ha3HaYeHHIO €ro mpeKparlaercs.

BeposTHocTsr BoccTaHoOBJNeHHUsn paboTo
cnoco6Horo coctTosHuA P (f;) — BeposiTHOCTL TOTO,
YTO BpEMsA BOCCTaHOBJeHHS PaboTocnmoco6Hol'o CoCToAHHs OGLEKTa
He NPEBRICUT 3afaHHOTO: fy & Ts.

Cpennee BpemMsa BOCCcTaHoBJeHHs paboTo
cnoco6HOTro coOCTOAHMUSA [y — MaTeMaTHuUecKOe OXKHAa-
HHE BPEMEHM BOCCT2HOBJeHHA paGoTOCHOCOGHOIO COCTOSHHSA.

CpenHHA cCpPoK COXpPaHAeMOCTH [ — MaTeMaTH-
YeCKOe OXHJaHHe CPOKa COXPaHsAeMOCTH.

Y-npOHLEeHTHHHA CPOK COXpPaHAEMOCTH — CPOK
COXPaHAEMOCTH, JOCTHIaeMbIH OGBEKTOM C 3a/laHHOH BepPOATHOCTBIO ¥,
BRIPaXXEHHOH B MpPOLEHTaX.

B reopHH HaleXHOCTH Ba)KHERAUIHM MOHATHEM sABJsAeTcH NOHATHE
orkasa. Otkas — cobwHiTHe, 3aKkAlgaloimeecs B DOJHOH HJAH YacTHY-
Hofi yTpate paboTOCHOCOGHOCTH COOpYXXeHHH, OGOPYAOBaHHSA HJH
CHCTEM B LleIoM, cOGHITHe clyYafiHoe, MOAYHHEHHOE 33aKOHAM TEOPHH
BEPOATHOCTH. nO}.I MeXaHH3MOM OTKa3a NOHHMAKT COBOKYRHOCTb
(M3MYECKHX H XHMMHUYECKHX NpOIIECCOB, MPHBOAAIMX K BO3HHKHOBe-
HHI0O oTKa3a. KJsaccudukanHs mnpoueccoB npHuseleHa B Taba. 2.1,

Pacnpeaeliende OTKasoB BO BPEMEHH S3ABHCHT OT YCJAOBHE 3KC-
nayartauuH o6beKTa, THnH4Had KpHBas H3MeHeHHs A () BO BpeMeHH
nokasaha Ha pHc. 2.1. 3ra KpHBas HMeeT TPH ApKO BhIparKeHHble
gactH: Yactb I oT 0 10 f, XapakTepH3yeT HavaJbHHH nepHoj KCnAya-
tanuy o6beKTa, T. €. NePHOA MPHPaGOTKH ero; B 3TOT MePHOL NpPOHC-

XOIHT 3HAYHTENbHOE KOMHUEeCTBO

OTKa30B, B OCHOBHOM MO MNPOH3-

A(L) BOACTBCHHHM NpHYHHAM (CKPHITHIE
nepekTnl, HEOPEXKHOCTh MOHTaxa H
T. 1.). IlpolomxkuTenphocTs 3TOTO

/ mepHolla 3aBHCHT OT THOA YCTpO#-
crBa, o060OpylOBaHHs, KyJAbTYPH

A =const

¢ Puc. 2.1. Tunuauas xpupas HSMemeHus

(LT it tz M AHTEHCHBHOCTH OTKa30B BO BpeMeiH




Ta6auwuna 2.1. Knaccubukanun orkasos

HUE:?;::‘ Onpenenenne oTxass
I. Budw omKasoe no xapaxmepy ux nposieAenus
Mo xapakrepy BOSHHKHOBEeHH4
Bsiesanuelit OrKa3, XapaKTepH3YIOUHACH CKauKoOGpPa3HHM M3Mese-
HUeM 3HAUEHHH OJMOr0 MAM MECKOJbLKMX OCHOBHMWX mNapar
METpOB
TNocrenennsifi O7Kas, XxapaKTepH3yIOWMECH MNOCTElleHHHM H3MeHeHYeM
apageHMA OJHOTO HAH HEeCKOIBKMX OCHOBHHIX NapaMeTpoB
o6beKTa
I[lo pgauMOCBAIH MeXAY cO0601
Hesanucumere (QTKa3, He OOSYCJAOBJAEHHHE MOBPEXAEHHAMH HAYM OTKa-
aam# JIPYTHX SJeMeHTOB ofbekra
3apucHMble (OTKa3s, ofyCcAOBJeHHHE [OBpPeXAEHHAMM MAM OTKa-
3aME JIPYTHX 5JeMenToB ofbeKra
[llo ppeMeHy BO3AEeRCTRHA
Tonnuf IMocne OTK23a MCNONbL3OBaHMe OO0BEKTa N0 HA3HAYEHMIO
0 BOCCTAHOBJEHHA ero paBGoTOCNOCOGHOCTH HEBO3IMOXKHO
YacrHausi [Mocie BO3HMKHOBEHHSl OTKa3a HCMOMb30BAHME OGBLEKTA

no ya3HayeHHI0 BO3MOXKHO, HO NpH STOM 3HA4YEHHe OLHOTO
uAY HECKOJBKHX OCHOBHHX NapaMeTpOB HaXOJWTCH BHe AO-
OycTHMHX NpenesioB

[fo o6beMy H XapPaKTepy BOCCTAHOBAEHHSH

Paccrpofika OrKka3s, onpefeiseMHR HapYyieHHeM B3aMMONEACTBHA Me-
KAy NPHYHHAMM H CJlefCTBHeM JeACTBHSl Ha STH OPHUMHB
(nanpHMEp, HECOOTBeTCTBHe [O3 pealeHTa HaMesMBIUMMCS
napaMeTpam BOJIEL)

Noppexnenue OrtKaa, NpHBOASINMA K HEIHAUHTEALHOMY HapyIUeHHIO
pa6oTOCHOCOGHOCTH
Asapus OrKa3s, NpMBOAAWME K NONHOMY BHXOLY OObEKTa HAH

oTefbHHX 3/1eMeHTOB ero

Ilo cnoc06y ycTpPaMeuHnsa OTKa30B

Ceon CamoycTpausiomufics OrKaa, XapakTepuaylomufic Kpar-
KonpeMeHHolt yTparoli paGoTOCnOocOSHOCTH
IMepemexamomui- Muoroxkpatio BosuuKawmul cGoft ofHOTO M TOTO Xe Xa-
e pakrepa
Hesospparuue OrKa3hl, ycTpaufeMne BHEIHHMH BO3TEACTBHAMY

INlo nosTopAeMOCTH

CHcTemaTHuecKHe OrKash onpejefenioro BHIa OOBEKTOB, MHOTOKPAaTHO
BO3HAKAIOMHe MO ONHON W TOR e NPHYHHE H MMeloHe OfMH
H ToT XK€ MeXxaHH3M OTKa3a

Hecuerematnge- OrKassl OfHOKDATHbE M BO3HHKAIOUIHe [0 DA3HLIM INPH-
Ckne gEuaM
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IMpononxenne Taba. 2.1

[l pusnaxn
OTKa30B Onpenenenne oTkaza
Il. Budw omKasos no Mpusunas ux 603HUKNOGENUA
OrTxkasH, CBH3aAHKEe ¢ AAbBMHE
Koucrpyxunon- Orxka3s, BOIHMKAIOWMA BcleaCTBHe omuGOK NPH KOHCTPYH-
ALe poOBaHME HAM HeCcOBEPMmEHCTBA KOHCTPYKLHH
IpouasoncTaen- Orka3, BOSHHKaOmU# BCAeACTBHE HapyllleHMSl HJIH Heco-

MHe (TeXHOJoruue- | pepujeHCTBA OpOHecca MO MSrOTOBAEHHIO HPOAYKTOB
CKHe)}

Sxennyaranuon- O1Ka3, BO3HMKAOUHA BCAEACTBHE HapylleHMsl YCTaHO-
WHe BJIeHFHX YCJAOBHE SKcOnyaTamMu

OTKasuw, CBASAHHKRE C COCTOAHHUEM
ycTrpoficTs, MaTepuMana H T.O.

YeranocTHER OTka3, BO3HMKUIHA BCAEACTBHE YCTalOCTHOFO pa3pyile-
HMA MaTEpPHAIOB OGLeKTa
H3-3a uanammupa- OTka3, BO3HHUKAIOUIHA BCAENCTBHEe MIHAMIMBAHMS SJe-
Husl MeHTOB H3NeJHst -~
Ha-3a crapenus Orka3, BO3HHKAOHMA BOIEICTBHE BJMAHMSA TNpouecca

cTapeHusl MaTepHaJoB Hanenus

111. Budw omkasos no yuepGy

Kpatuueckufi Otkas, KOTODHIH CO3jaer onacHOCTL HAs Jiofed u bejer
K 3HaUHTEABHHM MAaTepHaJAbHHM NOTepsM

3uaunTenbHuR Otka3, KOTOpHR He coafaer ollaCHOCTH A4 Jionell, Ho Befer
K 3HAYMTENbHHM MATepMaJdbHHM NOTEPSM

Hesunayutensuuii Orkas, NpH KOTOPDOM MHMelOT MeCTO He3HaYHTeNbHHE Ma-

TepHa/JbHEE NOTEPH

NPOH3BOACTBA H APYFHX NpPHYHH H, Kak [pPaBHJO, COOTBETCTBYET
BpeMeHH HaJjanky; vacth Il (f,—£;) xapakTepuayer nepuop paGoued
(HopMaJjlbHOM) 3SKcnAyaTalHH OObekTa; AJsA 3TOTO MNepHOja Xapak-
TepHEIM CBOMACTBOM siBasierca A = const; wacte III (f,~) xapakTe-
pH3yeT nmepHOJ CTapeHHs OGBEKTa; HHTEHCHBHOCTb OTKa30B PAacTeT, H
JanbHeHuas sKchJyaTauHsi 3Toro o6bekra HeleJecooGpasHa.

§ 2.2. KoMnneKCHblE NOKasaTenH HaAeKHOCTH

Paccmorpennme B § 2.1 XapakTepucTHkH SKCnAyaTauHOHHOH
HaleXHOCTH TO3BOJISIOT OCYWIECTBASITL OneHKYy 6e30TKasHofl paGoThl
o6bekToB (ycTpoiicTs, 0GOpYROBaHHS, coopyXeHHH, cHCTeM) B mpo-
LecCce WX SKCMAyaTalMH H XpahewHs. Ho OHM He ycTaHaBAMBaIOT
COOTHOWEHHH MeXIy BPEMEHHbIMH CcOCTaBASIOIHMHY HOPMaJbHOTO
UMKJIA 3KCIJyaTalHH, HE YUHTbIBAIOT BpeMeHH, 3aTpaueHHOro Ha
npoBefeHHe perjaMeHTHHIX H PEMOHTHHIX paGOT, FOTOBHOCTH CHCTEM
Kk pabore, ynofcTea SKCMUIYATallHH, TEXHHYECKOTO HCNOJb30BaHHA
o6opynoBanus W T. n. [IpH AMHTeNLHOR skcnAyaTamuu TpeGyercs
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Ta6auuma 2.2. Komnaekcume Nokasareny HAJERKHOCTH

Haspamne B dopuyna

Onpenenenne

KoadxpHLuHeHT roToBHOCTH:

Ke = Tol/(To+ Th) (2.15)
Koappuuyenr TEXHHUECKOTO
ACNOMbIOBAHHA!

K n= Tol/(To + To+ Ty
&16)

Kosdputrent  oneparusuoit
BHOCTH;
Kor (8) = Kp (8)-P (12); (2.17)
nph {— oo
or (f) = Kp- P (1); (2.17")
Ha npakTHKe
Kor =n(t + tx/t)/IN (2.177)

Kospuunent coxpanenns so-
(ekTHBHOCTH

Ko = Qu/Qq (2.18)
Kosdpdrunent naanupyemoro
NPUMeHeHHKS"
Kn. o= (Ta o Tp)/Ta (2.'9)
Koadpunpenr mnpotHIAKTHKH:
op = Tn Tp (220)

Kostipunuent pacxona sieMen-
TOB (06OpPYnOBAHHA):
Ky = (ny F nue )/Nt-AE (2.21)

Kosdunuenr

BhIHY XAEHHOTO
BpocTos: ,/ + T (@ 22)
o= Tg/(T : 5
“Kpm=1—Ke (222

KoadxpritneBT BOCCTAHOBIEHHH:
Ky = 2)/20p- At (2.23)

BepoATHOCTE TOro, 4T0 OOBEKT OKAMETCH
paboTocnocO6HHM B MPOH3BOJALHHA  MOMEHT
BPEMEHH, KpOMe MJIaHHpyeMHX NepHOiOB, B Te-
qeHHe KOTOPHX HCNOAL3OBAHHE M3feNHfi He
IpenycMaTpHBaeTCH

OrtHomenne MareMaTHueCcKOro OXHAAHHS Bpe-
MeHM NpeSHBaHHA 06BeKTa B paGoTOCNOcOGHOM
COCTOSIHHM 32 HEKOTOPHH Teprof SKCI/NyaTa-
UHH K CYMMe MaTeMaTHYECKHX OXHIauuH Bpe-
MeHH MpebuBayMA O6BEKTa B paBGoTocNocoGHOM
COCTOSIHHH, BpeMeHH MOpocToeB, OGYCJOBJAEH:
HHX TexHHYyecKHM OOCHy)KHBaHHeM, H Bpe-
MEeHH pPEeMOHTOB 33 TOT e HepHOJ SKCIAya-
TalluH

BepositTHocTb TOrO, 9TO 0O0LeKT, HAXOAACH
B peXHMe OMHIAHHA, OKameTcs padoTocmo-
COOHLIM B NMPOH3BOJLHEIA MOMEHT BpeMeHH M,
HauHHas € 9TOro MJMenTa, GygeT paboTalb
6e30TKA3HO B TeyeHHe 3aJaHHOTO HMHTEpBana
BPEMeHH

XapakTepuayeT cCTeNeHb BJHSHHA OTKA30B
9/1eMeHTOB 00beKTa Ha 3(peKTHBHOCTL ero
NpHMeHeHHsl No HasHauewuo. Onpefensercs
OTHOUIeHHEM O6BEMa BLINYCKAeMOA NPONYKLUHH
NPH OTCYTCTBHM OTKa3oB Q; Xk ofbeMy mpo-
LYKUHH, ONpEfeAsieMOMY C Y4eToM pealbHOMN
HaflexHoCTH o6BekTa {(Qy)

Otuollenne pPasHOCTH 3alaHMON IIpoOLoOJKM-
TeNLHOCTH SKCOAYATAMHH H MaTeMaTHYecKoro
OXHAaHMST CYMMapPHOA NpoJoJXKHTeNbHOCTH
MAZHOBBIX TeXHHYECKHX oOchnyXHuBaHHfi H pe-
MOHTOB 3a TOT e NepHOJ SKCNAYaTalUHH K 3Ha-
4eHHIO 3TOTO [epHoma

OrHoluleHHe BPeMeHH BOCCTAHOBJIEHHA KO
BpemMeRH Ge3oTka3nolt paGoTel, B3ATHIX 3a
OIMH M TOT Xe KaNeHZapHui cpok

OrtHolllenne 4YHCHA OTKA3aBLUHX M H3BATHIX
B mpoltecce NPOPHAAKTHYECKHX OCMOTDOB 3ie-
MEHTOB, Jeraftefi, 0GOpyloBaHHE B eNHHRIY
BpeMeRH K o6leMy uYHcay HX

OTnowenHe BpeMeHH BOCCTAHOBJEHHA K CyM-
M€ BpEeMEHH BOCCTAHOBJIEKHA H 0e30TKasHol
paboTh of6bexTa, BIATHIX 33 OLMH H TOT Xe
KajdeHIapHHA CPOK

OrsollleHHe YHCAA BOCCTAHOBJEHHBIX SJe-
MeHTOB B HHTeDBate Bpeme:H A/ K mpomsme-
IeHHIO CPEIHEro 4HC/IA HepaGOTaIuHX S/eMey-
TOB HA HHTepBaNn BpeMenn Af
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OLIEHKA COCTOSHHA, B KOTOpOM 6yaeT HAXOAHTbes o6BEKT IO HCrede-
HHH BpEMeHH tc yqe'rom ero peMOHTanHI‘O,ﬂHOCTH U BOCCTaHaBJH-
BaeMOCTH B MpOUEcCe 3IKCMAYyaTauHH.

K nacrosuiemy BpeMeHM NpeAsoMeHO JOCTATOYHO MHOro Kosg-
¢Hunentos. Pax u3 Hux npusegen B Taba. 2.2

B ¢opmynax, npupelennnx B Ttabi. 2.2, npHHATH cleRyollHe
ofosnayenusn: T, — HapaGoTka Ha oTkas (Bpems 6e3oTKasHoR pa-
Goret); Ty — cpeiHee BpeMs BOCCTAHOBJAEHHS (BKJIOY2eT Bpems,
3arpayeHHOe Ha OOHAapyKeHHe O0TKa3a, BOCCTaHOBJeHHe HeHcmpap-

HOCTH, H Bpems TpeGyemo#t perynkpobkH), T, — Bpems, 3aTpaueHHoe
Ha [MpoBeJeHHE TeXHUYecKoro oﬁcnymuaanuﬂ, { — npoH3BONBLHO
BL6paKHBIA MOMeHT BpemeHu; I, — BpeMs, B TedeHHe xoroporo

o6beKT mnpopaforaer 6eao1~xasuo, HagHHag C MomeHTa f; n (f +
+ t./t) — 4HCNO ofpa3uoB, KOTOPHE GBLIH PaGOTOCIIOCOGHH B MO-
MEHT BpeMeHH ' roc/e Hayaja SKCIIYaTalHH H He OTKAa3a/H B HHTEp-
Bane or [ go ¢+ f,; N — ofiuee uncio ofpaszuos 06OpPYROBAHHSA,
32 KOTOpbIMH Besoch HafmopesHe; Ty — 3anaHHAfA MPOLOJKHTENb-
HOCTb 3KCIJYaTauHH; N; — YHCIO OTKA30B OGBEKTOB H3-32 3/EMEHTOB
i{-ro THNa 3a onpenefeHHbIA KaJeHNADHBIH CPOK; My, ; — YHCIO 3Je-
MEHTOB {-I0 THIIA, H3BATHX 3a Bpema Al B npouecce npodgHIAKTHYE-
CKHX OCMOTPOB H PEMOHTOB H3feaHdA; N; — ofluee YHCAO SJNEMEHTOB
B o6bexre; Al — WHTepBa/n BpeMeHH, B TeyeHHe KOTOPOro BEJOCh
HAH O6YAeT BecTHCh HafuiofexHe.

§ 2.3. 3axoHH pacnpepeieHMs cayqafiHLIX BeJW4HMH

KoauuecrsenHoe onpenesieHHe HANeXHOCTH CBA3aHO € MpHpPOAOH
BO3HHKHOBEHHS OTKa3a, KOTopas, KaK YyXe YyKa3aelBajoCck, ABASAETCHA
pe3yapTaTOM c/yya#HOIO coBmajeHHA pajsa HeGIarONpHATHHX (ak-
TOPOB. 3TO NONOKEHHe NPHBOLHT K 3aKAIOUEHKIO, YTO OTKa3 ABAAETCA
cayuyaitibiM colbitHeM. CayuaHHOCTL OTKasa COCTOMT B cayualHOCTH
ero HacTyIVieHHS, T. €. BO BpeMeHH ero BO3HHKHOBEHHA H MecTe
pacnonoXeHHs COOHITHSA.

[Tpu onpenenelHH KOJHIECTBEHHOTO 3HAYEHHUS HaNEMHOCTH BMECTO
cTyyalHLIX COGBITHA MOJB3YIOTCH CAYYARHHIMH BeJHYMHAMH, KOTOpHIE
B pe3ay/JbTare ONbITa MOTYT MPHHATHL TO HWJIH HHOE 3HAYEHHE, NpPHUEM
HEH3BECTHO 3apaHee, KaKOe MMEHHO.

IMpu u3yyeHHM cAYyaAHOR BeNHYHHH pPACCMATPHBAIOTCA ABA
OCHOBHHIX BOTIpOCA!

KaKoe 3HaYeHHe MOXKET NPHHHMAThL RAaHHAf clyuafHas BeJHYHHE,

HACKOJNbLKO BO3MOXKHBI Te WJIH HHble 3HAYEHHS 3TOA cayuafino#
BeJIHUHHEL.

Ecan jaercs OTBET Ha 3TH ABa Boppoca, TO 3TO 3HAYHT, YTO H3:
BECTHO pacrnpefe/ieHHe 3TOR CaAyuainoft BenHYHHu. TaxkuMm o6pasoM.
Haubosiee MOAHON XaPAKTEPHCTHKOA MioBoH CAYYaiiHOA BeJHYHHbI
ABJAETCA 3aKOH pAachpeleseHus.

3akoHoM pacnpepefNeHHs coaysailHOR BeNHTHHH
Ha3eIBaeTcAd BCAKOE COOTHOWIEHHe, YcTaHaBJAHRAOIlEe CBA3b MeMAY

32



p0oSMOXXHHMH SHAYEHHAMH c/1y9afHON BeJIHUUHE H COOTBETCTBYIOMUMH
HM BEpOATHOCTAMH.

3aKoHH pacnpeaenenus BpeMeHH MeXAy OTKa3saMH MO3BOJSIOT
JOCTaTOYHO NPOCTO ONPEe/NATb BCE OCHOBHHE KOMHYECTBEHHLIE Xa-
pAaKTEPHCTHKH HAJEXHOCTH.

B neACTBHTENBHBIX YC/AOBHAX CONEPIKAHHA CHCTEM BpeMs MeXLy
OTKA3aMH TIPOCTEAIIHX 3/EMEHTOB H CHOXKHEIX CHCTeM NOIYKHSETCH
pARY OmpelleqeHHLIX 3aKOHOB pacnpejelenns: HopMalbHOMY, SKCHO-
HeHUWaJbHOMY, OnHOMHanbHOMY, Psaes, y-pacnpesenenmo, Befi-
Gyana, norapHMHUECKOMY, HOPMaJbHOMY H Ap.

B rteopun nanexxuocTn HauboJee 9acTo BCTPEYAIOTCH pacrpeje-
JIeHHsl, COOTBETCTBYIOLINE SKCIIOHEHUHANbHOMY H HOPMAJbHOMY 3a-
KOHaM.

OKcnoHeHNLYaAbHEHA 32aKOH J[0OCTaTOYHO XOpPOWIO
ONHCHIBaeT MOBejieHHe KaK OTAEAbHBIX 3/eMEHTOB, TaK M CHCTeM B Ie-
JIOM NpH HX HOPMajbHOA KCIAYaTANMH, T. €. TOrja, KOTAa cnpabel-
JUBO yCAOBHE

A (#) = A = const. (2.24)

IIpu sToM pacnpeneneHHWH mapamMeTp A NOJHOCTBIO ONpeAedser
SKCNOHeHNWatbHOe pacnpelesedne. XapakTePUCTHKH HaNeXKHOCTH
B 9TOM ciaydae 6yAyT MMeTb BHA:

BEpOATHOCTL Ge30TKasHO# paboTH

H
-gun dt

P(t)y=e (2.25)
HHTEHCHBHOCThE OTKa30B
A () =a (9)/P (1); (2.26)
qJacrora OTKasoB
-—_fh(#) dt
a(f)=A)e ° (2.27)
Hexona nz (2.24), nonyyunm
Py=eM; Q)y=1—eM; a()=rM (2.28)

[Ipu A () = A = const cpeanss yacrora orkasos BoCCTaHaBJAHBae-
MHIX CHCTEM H cpellHee BpeMA MeX]Iy COCeJHHMH OTKa3aMH cOOTBer-
CTBeHHO DaBHBl MHT@HCHBHOCTM OTKa30B ¥ cpejHeMy BpeMeHH Oea-
OTKasHON paloTh:

® (t) = A (f) = A = const: (2.29)
tcp —_ T- (2-30)
Cpennee Bpems GesoTkasHoli paGoTH
oo e=)\f |oo
T={e™Mdt=(—1m)e = I/ (2.31)
0 0

Torza u3 (30) u (31) cnegyer:
P()=e"% = 1/6=0,37
2 B. 1. Ouurpnen x gp. 33



prt) 1 y(2) |
A(t)
ait) "\

Pt}
646,

aft)

I
|
Af{t)=w(t)=const |
l
I

t l o mg I IP
Pac. 2.2. 3asrcumoctn P (f), A (f), a (/) Ang BECDOHEHRHaALHOrO saKoHa

Prc, 2,3, Kprras naoTHOCTE DpacnpefefienAs ANA HOPMaJbEOro saKona

T. €. NPH SKCNOHEHIHANHLHOM 3aKOHEe pACHpeneseRHd cpejHee BpeMd
6esoTka3Hol paGoTH — 3TO BpeMs, B TeYeHHE KOoToporo BepoATHOCTDb
6e30TKa3Holl paGoTH yMeHbllaerca B e pas.

I'padukn dyakuui P (£), A (f), a (f) ¥ © (f) nokasauu Ha pHc. 2.2,

HopmManbuwii 3axkoH pacnpelereHHs (kpome 3Toro
HA3BaHHA, B JHTepaType BCTPEYAIOTCH ¥ TaKHE HA3BaHHA. «KPHBas
omnGoK», «BEePOATHOCTHAs KpHBag», «kpupBas [aycca», «KpHpas
Jlannaca», «xoJIOKONI0OGpa3Has KpHBas») TAaK Xe WHPOKO NPHMEHHM,
K4K H 3KCNOHeHHHANbHHA 3aKoH. HopManbHoe pacnpeje/neHye Bos-
HHKaeT TOrja, Korja Ha HCCAefyeMyl0 BeJHUYHHY NEACTBYeT cyMMa
MHOTHX c/ly4YafHBIX (GaKTOpOB, KaIuIA M3 KOTOPHIX BHOCHT He3Ha-
YHTeNLHBIH BKJaJ B CyMMapHOe 3HAUeHHE OTKJIOHeHHS BeJNHUYHHBL OT
ee cpeaHero sHavYeHHA. PaamMax pacnpejle/leHHs 3aBHCHT OT BhI3aBaBllef
ero cucreMel $akTopoB. ITOMY 3aKOHY MNOAUHHAETCA GOJBIIHHCTBO
HeMpephIBHLIX CAYYaHHBIX BEAHTHH, 3aBHCAMMX OT 6OJBLIOTO yHCAA
¢bakTOopoB: HanpuMep, H3HAIHBAHHE MHOTHX Aerasell mox AeHCTBHEM
CHJI TpeHHS, OTKJIOHEHHA B pasMepax Jerainefl, olIWOKH H3MEpeHHIl,
HapaGoTKa Ha OTKa3, PacCeHBaKHe CHAapANOB, pPaaMepsl NMy3HPbLKOB
rasa npu ¢uOTan¥H H T. M.

HopManbryio KpHBYIo (pHe. 2.3) ONKCHIBaeT clieyioMee BRpaKeHHe:

‘ g=1/(c ¥/ 3n) e~(x=m)*/20* (g 39
P(t)

b o) ”zle Y — Hecnenyemas  GyHKuHA;
2(t) A(t) 0" — QHCNEPCHS; 0 — cpefHee KBa-

MpaTHYecKoe OTKJIOHeHHe; #1 — Ma-
TEMATHYECKO® OXHAaHHe cayuaiiHo#
BeHYHHH X (CpeniHee aHayeHHe HOP-

el MaJbHOrO pacnpeaenerns).

Puc. 2.4, 3asucumocts P (f), A(f) n
i a ({) nas wopMalnHoro 3akoHa
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Kax BHAHO K3 dopMynsl (2.32), HOpMa/bHoOe pacnpefieIeHUe 3aBH-
cutr OT ABYX NapaMeTpoB — /m H . Buj ocHOBHHX XapakTepHCTHK
gAJEXKHOCTH JJIss HOPMaJbHOTO 3aKOHAa pacnpefe/eRHs BpeMeHH
MeX1y OTKa3aMH MpHBejieH Ha puc. 2.4.

PaccMOTpEHHBI® 3aKOHB paclipefieieHHst BpeMeHH BO3HHKHOBeHHSA
OTKAa30B B 6GOJBIIHHCTBE CJayYaeB XapaKTEPH3YIOT HaleXXHOCTh CJIOX-
gofl CHCTEeMbl JIMIUb HA OrPAHHMEHHHIX YYacTKax BpeMeHH ee paGOTH.
Tax, HanpHMeD, BpeMs BOSHHKHOBEHMS OTKAa30B Ha yvacTKe npHpa-
Gorku (cM. puc. 2.1) Moxer MOAYMHATLCA Y-Pacnpereferyio, WIH 3a-
XOHY Befi6yasa, Ha yuyacTKe HOPMaabHOA paboThl — 3KCnOHEHUHANb-
HOMY 32KOHY, 2 Ha YJacTKe CTapeHHs — HOPMalbHOMY 3aKOHY.

IFnasa II. METOAB PACYETA HAJE)XHOCTH
H NEPHOJMYHOCTH TEXHHYECKONO OBCHY)KMBAHHA

§ 2.4. OcHOBH pacueTa HAACKHOCTH

OneHKa HafeXXHOCTH CHCTEM C NOMOIIbI0 MaTeMaTHYeCKOro anmna-
paTa 3aK/OYaeTcs B ONpefeNeHHN 3aKOHOMePHOCTeH pacnpeleneHHs
cayuafHEX BeNHYWH (OTKa30B).

Onpeaenekne 3aKOHOMEPHOCTeH NPOM3BOAMTCH, KakK [paBHJIO,
NyTeM NPOBEALHHA SKCIIEPHMEHTOB HJH c60pa AaHHHIX 110 HaGMOALHHIO
3a noBeAeHHEM CHCTEMH H €e 3JIeMeHTOB B TedyeHHe ILJIHTeJIbHOro
BpEMeHH.

BeposiTHocTb  Ge3oTkasHo#t pafotel P (f) = e~ npencrasnser
3Hagerna wnucen ot 0 o 1 3a npomexyrok Bpemenn {. Ecan M < 1,
TO CHCTeMa fBJIAETCH BLICOKOHaZexHOH. IIpH Manux 3naueHusx Af
BHpaXKeHHe BepOATHOCTH (e30Tka3HoR paloTH MoXer OHITL pasno-
XeHo B psAXL:

P()=1—hat 4 (M/2)2 — ... (2.33)

[lpn snauennsx Af < 1 MOXKHO OrpaHHUMTbCS NEPBHIMM JBYMA
WieHaMH, T.e.

P(f)=1—At. (2.34)

IIpy skcnepuMenTaZbHOM HCIBLITAHWK OGPA3UOB B  3aBONCKHX
HAH NOMMrOHHEIX YCNOBUSX PacyeT BepOSTHOCTH Ge3oTKasHoR paGoTol
ocymectsastercs mno ¢opmyne (2.2).

Hanexnocrs cHcTeM paccuMThBaeTCA WM YCTAHABJIMBAETCH Ha
STaNax npoekTHOf (KOHCTPYKTOPCKOM) paspaoTkW, 3aBOACKHX (Imo-
AHrOHREIX) HCOLITAaHWE HJIH IpY [OBCEAHEBHOH 3KCIyaTauHH Ha

KTax.

Ipu pacuere nagesmuocts, Kak U Ipu APYTrHX pacyerax, HCNONLb-
S8ylorcs waM HanaraioTca HeKoTopwe OrpaHKueHds. B wacThocr,
IPH pacgerax ¢ yueroM BHe3amHHIX OTKa30B MOTOK HX (T. . mocje-
RoBarenbHOCTL OTKa3oB, C/efyiOIMX OZHH 32 APYrHM B cayvai-
Hile MOMeHTH BpeMeHH) B cHCTeMe TNpeANONaraeTcsi MPOCTeRALIMM.

SHagHT, 9TO MOTOK OTKASOB yIOBJETBOpAeT OJHOBPEMEHHO yCJo-
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BHAM CTAaUHOHAPHOCTH, OTCYTCTBHSA MNOCACREHCTBUS ¥ OPAKHAPHOCTH.
B oTH noHsTHA BKJaAmBaeTcH TAaKOH CMBICA:

CTauHOHAPHOCTL CAYyafiHOro Mpolecca O3Havaer, YTO Ha JIOGOM
npoMexyTke Bpemenu Af BeposTHOCTb BO3HWKHOBEHHs OMpenefieH-
HOTO YHCJIA OTKA30B 3aBKCHT TOMIBKO OT A H BeJIHYHHH npoMexyrka Af,
HO He H3MeH#eTcH OT cABHra Af no ocH BpEMEHH;

OTCYTCTBHE IIOC/IeACHCTBHS O3HaTaer, YTO BEPOATHOCTb HACTYIJe-
HHAl ONpeleNieHHOro yMcna OTKasoB {n) B TeYeHHe Af{ He 3aBHCHT oOT
TOTO, CKONBKO GHIIO OTKA30B A0 TOrO K KakK OHM pacmpeless/IHCh;

OPAHHAPHOCTb NOTOKAa OTKa30B 03HauaeT HeBOSMOXHOCTbL M0-
fAABJIEHHSA B OfHH H TOT XKe NpOMeXXyToK BpeMeHH Gosiee OfHOTO OTKA3a.

[Ipu NpuHATHYH STHX YCNOBHA OTKA3H 3/EMEHTOB JOGOH CHCTEMBI
ABJAIOTCA COGHITHAMH CAyuafiHBIMH H HE3AaBHCHMKIMH, 4 BEPOATHOCTD
Ge3orkaanolt paGorhl CHCTeMED

N
P(f)= Py-Py-Pg- ... -Py=I1 Py(t), (2.35)
i=1
rae P; — BepositHocTh Gesorkaskoft paGoTH i-ro saemenra; N —
YHCIO 3J1EMEHTOB CHCTEMHI.
Buipaxar P (f) uepes HHTEHCHBHOCTb OTKa30B, GyneM HMeTb
N
~t Ny
= —A
Po(f)=e 1 —¢ e, (2.36)
rae A, — UHTEHCHBHOCTL OTKA30B CHCTEMHI.
Hpyrue ko/lHyecTBEHHEIE XapaKTEPHCTHKH GYAYT BHPAXKATLCH TaK:
cpenHee BpeMs Ge30TKa3HOH paGOThl CHCTEMA!

N
Te= 1/( Y 1,) =1/h (2.37)

=l
YyacroTta OTKa3oB

N
Nt Yy
g (t) = Y he = (2.38)
i=1
HT I

Ipu pacuerax TakXKe NPHHHMAETCH, YTO OAHOTHIHBIE SJaeMeHTHI
paBHORaneXHEl. PacyeT HaneXXHOCTH COKHOA CHCTeMBl peKOMEHyeTcH
BECTH NO y3naM (6/okaM), KOHCTPYKTHBHO ODOPMJIEHKHHM B ORHO
ueqoe. Tako#i MOAXOL NO3BONAET CPABHHBATD Y3/H MO HafEXKHOCTH,
BLISIB/IAS TIPH 3TOM CJaGble MeCTa CHCTEMBI, 9TO jaeT BO3MOMHOCTD
WX COBepIUEeHCTBOBAHHA.

[Tpy aHanuse cTaTHCTHYECKMX MAaHHBIX 06 OTKasax oOTAe/dbHHIX
S/IEMEHTOB, COCTABJAIOUIAX CHCTEMY, MOXET GHTh ycTaHOBAEHO, uTO
A nexuT B Onpeles€HHBIX Npesienax, KONe6AACh Ot Mang. ¢ 20 Angaxe. c-
B srom caysae P, (f) Gymer WMerb BHA, NMOKasaumnifi ma pHc. 2.5.

Pacuer HajeXHOCTH DEKOMEHIYETCH OCYINECTBASTL B CJEAyIO-
el nocleroBaTeNIbHOCTH: paccMaTp#BaetTca NPHHNKWNDHanbHag cxeMma
CHCTeMHl, Hay4Yaercs e QYHKIHOHHPOBaHHME M CBNSh MeMy OTHeNb
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Prc. 2.5. 3asucrMocts P (f) OT Bpemenm NpH MHHAMANLHOM M MaKCHMAaJbHOM 3Ha-
YEHHH HHTEHCHBHOCTH OTKA30B

Pnc. 2.6. Pacuernas cxema no onpegenenuio P (f)¢

8 — NPEAUNNHANBHAA CXeMa CHCTeMHB; § — CTpPYKTypyasm CXeMa CHCTeMhl;, | — npueMmunfl
Knanan; 2 — 3aABHMKH, d = 250 mm; 3 — uacoc; 4§ — BoZoBOZ, L = 500 m

HHIMH 3JIeMEHTAMH CHCTEMBI; CJIOXKHEEe CHCTeMBl pa3GuBalOTCs Ha NOJ-
CHCTEMBI, KOTODHE, B CBOIO OYepefb, AJNATCA HA TPYNNH (arperath),
yanul (610KH); Raercs (OpMyNMpOBKA OTKa3a; COCTABJRETCH CTPYK-
TYpHas CXema AJis pacuera; coCTaBJjiseTcs TaGJHLa pacyera Hajex-
HOCTH; Ha OCHOBAaHHM AAHHEIX TAaGJHubl BEIYHCARIOTCH KONHYECTBEH-
Hble XapaKTepHCTHKH OJIOKOB, MOACHCTEM H CHCTEMBl B LEJOM.

[oBops o0 cXemax, cienyer AaTh onpejenelye NPHHUHIHANLHBIM
(bynKiHOHANBHEIM) ¥ CTPYKTYPHEIM (JIOTHYECKHM) cXeMaM.

NepBblX CHcTeMaX IOKAa3hIBAIOTCH peasibHble CBA3H MeXAy
SAeMEeHTaMK CHCTEMHI: TeXHOJOrHYecKHe, KHHeMaTHuecKHe, 3JEKTpH-
Yeckue ¥ T. 1. B 3THX cXeMax kaX[IHI 3JeMEHT- OTpaXaeT KOHKper-
HYIO TEXHOJOTHYECKYI0 NpPHHALNEXKHOCTD.

Bo Bropux cHcreMmaX nokasmBaioTcsi JIHIUb Te CBf3H, KOTOphIe
10 CBOEMy CMEIC/TY OTPaXKaloT HaJleXKHOCTb CHCTEMBI NPH BBIMOJHEHHH
€0 3afagHux ¢Gyrkuuh. Kaxianili snemenr ofo3Hayaerc YCJAOBHBIM
SHAYKOM ¥ He OTpaKaeT KOHKPeTHOro ¢yHKUKOHAALHOrO HasHAueHHs.

Npamep 1. Onpenenwts P (f) paGors cucremsl uepes 100 4
%epes 1 roa. HMurencusrocrs orkasos A, = 5-107¢, u™.

eureHHe:

a) =100 y; Af = 5-10*.100 = 5-10~* & 1; npuMeHsieM ynpo-
WeRHyo Qopmyay:

P (100) = 1 —Af =1 —5/100 = 0,95, nan 95 %;

6) t=1 rox (~8000 u); At = 5-1074-8000 > 1; ympouexHas
bopMyna ne Momer 6hiTh npuMeHeHa:
P (8000) = g—M _ ¢—(5:1074:8:10%) _ 1,54 — 0,0180, B1n 1,8 %.
Mipamep 2. Onpepennts cyMMapHOe 3HaueHHe WHTEHCHBHOCTH
OTRa30B A, ¥ BeposTHOCTH GesoTKa3Ko# paGothl 4epes 100, 1000,
0, 4000, 8000 u HenpepuiBHOA PaGOTHL.
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Prec. 2.7. OnpeseNeHue npefiela rapanTHpoBaniok paGoTH

Pemenne:
a) NpHHpHMnHanbHas CXeMa paccMarpHBaeMoOH CHCTeMhl NoKasaHa

Ha pHc. 2.6, g;

6) CTpykTypHas cXéMa KMeeT BHJ, NoKa3auHn# Ha puc. 2.6, 0;

B) dopmynupopka orkasa: P (f) 3> 0,7. Cuukenue BepORTHOCTH
6esoTkasHoit pabornt menee 0,7 CUMTaTh OTKA30M CHUCTEMBI

r) cocrapiieHde TaGMHUE HANEXKHOCTH CHCTEMEI;

) onpejeneHHe BepOATHOCTH 6€30TKa3noll PaGoTH CHCTEMHL MpPH
MHTEHCHBHOCTH 0TKa30B A¢ (f) = Y A; (f) -N; = 0,94-1074+2,06-107,
uan 0,94-107 < Ag (1) < 2,06-1074

OueHka ocywmecrAseTcd No ¢opmynam: P, (f) =1 — A wu
P, (f) = e~™ pna uurepBanoB Bpemeny f == 100, 1000, 2000, 4000
¥ 8000 y. PesyabTaTh PacueroB CBefieHH B Taba. 2.4.

Bpems rapaHTHpoBAHHOA paGoTH, obecneyuBaiollee NpeAEabHOE
3HaueHMe BeposTHocTy 0e3oTKasHof pa6oTwl, kozebaercs ot 1800 mo
3800 u (pmc. 2.7). 3HaYeHHs HHTEHCHBHOCTH OTKa30B OTAE/JbHBIX
SJIEMEHTOB CaHHWTapHO-TeXHHUYECKHX CHCTeM NpHBeAeHH B Taba. 2.5.
B pesyabraTe ananu3d H3MEHEHHA BEPOATHOCTHHX XapaKTePHCTHK
CHCTEMH MOXHKO MOJYyYHTb NpeAcTaBienne of yc/OBHsX ee 3KCnaya-
TaUKH C 33akHOA cTeneHbIo HAIGKHOCTH B Pas/MIHHE CPOKH CAYKOHL.

TaGanua 2.3. Pacver uutencuBHocTn 0TKasoB CHCTeMM

HanMeHoBaR¥e Ysucno
KOHCTPYKTHBHEIX saemen- | Ay | Myaxe  [Paesme Vit Pusane Vi
S/IeMeHTOB B CHCTEME ToB
Tpremunf gnanan, A-10%, 971 1 0021 008 | 0,02 | 0,08
3anprkkn, A-108, vt 2 001 o004 002 | 008
Haco(f’:. ¢ SAeKTponpmBofoM THma 1 060 1,00 (0,60 1,40
K, A-10%, g1
Tg‘yﬁonpomn qyryHHKd, 0,5 060| 100 )03 | 050
A-10€ (w- kM) (d =250 mM, L=
= 500 m)
Hroro 0,94 2,06




Ta6amuas 2.4, Pacuer HaneXXHOCTH CHCTEME

—
Bpewus, Po () npa Ao (8)
pH KOTOpOM 3navenne
onpenensiercy nponssefenns Al
Pg (1) Mynn huaxc
100 0,9906 0,9794 At = 2,06-1074.108 < 1
1000 0,9099 0,8130 At = 2,06-1074.108 << 1
2000 0,8200 0,6620 At =2,06-1074.2.108 < 1
4000 0,6820 0,4405 AM=1,06-1076.4.10% s |
8000 0,4710 0,1920 M= 206-107%.8.108 > 1
Tab6auna 2.5. [ToxaszaTean HaleXKHOCTH
BOAONPOBOLHO-KAHANH3ALHOHHOrC 060pYAOBaHus
no JaHHeIM sxcnayaranud, TY # TOCT [6]
HETeHCHBHOCTL OTKA30B
npH 8; = 0,95, 104.1/(q9- kM) HHTeHCcHB~
Tan o6opYROBaHUS peug::::: [T
10% q=t
Mypn * A’cp Ayaxe !
Bodoaabopusie coopyocenun
BogonpueMHuKH:
pactpyGHeie - 0,02 — 0,5
psiKeBhHle — 0,02 8 0,5
HKesne2060eTOHHEIR — 0,01 - 0,5
CaMoTeunble JHHHA H3 CTaMbHEIX 0,1 0,25 0,4 0,5
™
acOCH THMOB:
Hu 1,8 2 3,9 4
Hic 1,6 2 3,2 4
pi} - 2,2 — 4
B 9 35 4,6 4
QuaLTpR Bon03a6OPHEX CKBAMKHH;
NPOBOJIOYHE & 0,5 1,25 2 0,5
RaPKACHO-CTePH HeBHe 0,2 0,3 0,5 0.5
HEie TpY6H 0,06 0,15 0,3 =
8COCH THNOB:
LB 4 1 1,25 1,6 2
3B 6 0,8 1,2 5,6 2
3B 8 0,9 2,1 4,6 2
3UB 10 0,9 1,5 3,2 2
Brokn ynpasnenns — 0,95 —~= 4
nyﬂ;&mpnemume KaMmepH, pesep- | 0,01 0,03 0,1 1
ANBHMKA C SACKTDPOIDHBOLOM 0,1 0,6 ! 4
PaTHHe KAaNasH 0,04 0,08 1 4
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Tlpononxenne tabx. 2.5

HHTeHCHBHOCTDL OTKa30B
npr 6, = 0,95, 10%1/(y-km) Hutencus.
Tuo obopyaobannsg peug;:;: I,
=1
LI‘!!‘B. LCP Luum e
Bodosodet u eodonposodnsie cemu
Tpy6H uyryHue (HopMaxbuHe
YCJOBRA) ARAMETPOM, MM:
100 0,9 1,02 1,14 1—4
150 0,75 0,92 1,09 1—4
200 0,7 0,87 1,05 1—4
250 0,6 0,8 1 1—4
300 0,565 0,7 0,85 i—4
400 0,5 0,62 0,74 1—4
500 0,47 0,52 0,67 1—4
600 0,44 0,48 0,53 1—4
700 0,4 0,44 0,48 1—4
800 0,36 0,39 0,42 1—4
900 0,34 0,37 0.4 1—4
Tpy6h cranbhbie (HopMadbune ye-
JIOBHSI) I HaMeTPOM, MM:
100 0,18 0,29 0,4 2—4
200 0,15 0,22 0,3 2—4
150 0,16 0,25 0,35 2—4
250 0,13 0,19 0,25 2—4
300 0,12 - 0,20 2—4
400 0,11 — 0,18 2—4
500 0,1 — 0,15 2—4
600 0,1 —_ 0,14 2—4
Hacochwe cmaryuu
Hacochl Tanos:
K 8/18; 1,5K 8/19 [ 1,25 4 4
2K 20/18; 2K 20/30 0,6 1 5,2 4
3K 45/30 1,3 2 4,0 4
4K 90/35; 4K 90/20 1,4 3 4,5 4
6X 120/20 0,8 1,8 5,6 4
6K 170/32,56; 6K 170/32,5 a, 6 0.9 2 5.6 4
1B-0,9M; 28B-12 1,8 2,4 5 4
1,6B-1,3M; 32B-12 1,8 2,4 5 4
2B-1,6M; 40B-24 1,8 2,8 5,8 4
KBH-3; KBH-4 1,8 4 7 4
ICLIB-1,5 1,25 2,5 5 4
711200-95 1,2 3,2 4,8 4
11320-70 1,6 1,9 4.5 4
1630-90 — 2,1 — 9
I1250-65 12 1,6 3,5 9
J1250-125 1,2 2 3,2 9
J12500-62 — 1,8 2 92
Hacocw trnos:
13200-33 — 1,25 — 9
101-6, 100-9, 1211-6 1,7 2,2 3,8 2
3H®, 4HD, 6HO 0,8 1,8 5,6 4




Mpononxenne Ta6n. 2.5

—
HHTEHCHBHOCTL OTwa3oB
npa 8, = 0,95, 1041 /(4. kar) Hureucus-
Ten oGopyAOBaHHR peu::::l_;‘u.
Munn * l"lli‘ Msaxc 10+ ¥
p——
3MC-10-4 - 2,2 — 4
4MC-10-4 —_ 2 — 4
TpyGonpoBoaH CTalbuHe nRaMe- 4
TpoM, MM:
HYTDH CTaHKHE 0,01 0,04 0,15 6
800 0,1 - 0,12 2—4
900 0,1 — 0,11 2—4
CereBue SaNBHXKE 0,1 0,15 0,8 1—4

Ouucmusie COOpYMEHUR

Kopiyc 6esHANOPHEIX OCBETIHTENb- 0,02 0,05 0,15 0,56—I
(HALTPOB, KOHTAaKTHHX OCBeT-
mﬁeﬂ. OTCTORHHKON
Jlpenax:
TpYGUATHRA 0,1 0,25 0.4 0,6—I
KONMmavKOBHIA 0,15 0,2 0,5 0,5—1
mopuctToGeTon bt 0,05 0,15 0,3 0,5—1
Hagopnue duabnTpH 0,05 0,1 0,2 1—2
BapaGaunue cetkn 0,8 1,6 2 2
(fessapaxnBalompe  yCTAHOBKH
(aameHa mamm):
OB-AKX-1 — 2,5 — 10
OB-1I1 — 2,5 — 10
OB-1IT-PKC — 2 — 10
Kunoparopu JIOHHH-100 0,2 0,8 — 10
KorTposbHO-H3Mep HTebHEE TPH- — 1,25 = 10
pyGonpobon: crainume BHytphm [ 0,01 0,04 0,156 6
MIHA
3axBAXKH C SJEKTDPONPHBOLOM 0,1 0,3 0,8 2

—————

e .Pgéloaepnmsn! BepOATHOCTE 0e30TKa3HOR PaBOTH NPH ONpemenewHy A NPHHATE PAB-
96,

§ 2.5. Meroan noBHLHIEHHS HAMEXKHOCTH CHCTEM

Hns cosmanus cHcreM c 3alaHHOR CTeNeHbIO HaJeXXHOCTH B Npo-
Oecce npoekTHpoBaHHMA HCMOAB3YIOTCA CJAefylOLIHe METORLL:
PesepsHpoBanyue (1yGiHPOBaHHE);
YHOpomeHHe CHCTEM C HEAblo CHHIKEHWS HHTEHCHBHOCTH OTKa30B
B camux orkasos;
- :blﬁop HanGoNee HaleXHOTo OGOPYAOBaHHMA, Y Koroporo A (f) —-
HH;
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a) Oenobras cucmema 6) Ocrobnan  cucmema

—L 7] -1i2]

1-a pesepbras noftucrmema

Wz
e e s —— - —L
I m-s lpe';;ep&nun podeucmema |

Puc, 2.8. Buge pesepBHpOBaHUS

a = ofmee; 6 ~ pdA3NETLHOE; § == NOCTORR.
HOE; 8 e~ SAMeElfeHHeM

BO3MOKHOCTb CO3JaHHA CHCTEM G OrPAHHYEHHLIMH IIOC/EACTBHAMY
OTKa3a, NPH KOTOPHX 3HAa4YeHHe pacueTHHX [apaMeTpoB He Oyjer
pPe3Ko OTIHYaThe oOT (GOpMYJIHPOBKH OTKAa3a;

ofeclieuenue pexHMOB paGotel [kocBemno — cHmxenne A (1)1

KOHTPOJIb 3a OCHOBHBIMH paGOYHMMHK mNapaMeTpaM¥ B IIporecce
aKcnﬂyaTauuu CHCTEMBI.

Peaeperposanne. Ilon pesepBHpOBaHHeM MNOHHMMAaeTcs MpHMEHe-
HHe ONpefie/leHHBIX CPEACTB M BO3MOXHOCTEH C Ie/blo ofecrnedenHs
pabortocnoco6HocTH O6BeKTa NpH OTKase.' B cHcTEMBX ¢ pesepBHpO-
BaHHEM BHIIENAOT OCHOBHOH M pe3epBHHIfl 5/1eMeHTH MePBHIA Npen-
craBaser co60f 3JeMeHT CTPYKTYPH 0OLeKTa, OTKAa3 KOTOPOro MpH
OTCYTCTBHHM pe3epBHPOBAHHA NPHBOJMUT K IOTePe PabOTOCNOCOOHOCTH
o6LeKTa, BTOPOH — 3JeMeHT, NpejHa3HaueHHHH A obecneyenns
pabotocnoco6HOCTH OOBeKTa B cJy4ae OTKasa OCHOBHOTO 3JjeMeHTa.

Pasinuaior ofimee u pasjenbHOe pesepBHpoBaHMe: oOI(uM Ha-
3RIBAIOT METOJl, NOBBIIIEHHs HAJleXKHOCTH, NP KOTOPOM pe3epBHpyeTcs
0o0BeKT (cHcTeMa) B 1leJOM, pasfeNbHEIM — MeTOJd pe3epDBHPOBAaHMA
OTAeNbHEIX 3/IEMEHTOB [J/if CHCTEMBI, H3flenud (puc. 2.8).

Jlns XapakTepMCTHKH pe3epBHPOBaHHs TpUMEHsSeTcA Takoe Io-
HATHE, KAK KPAaTHOCTL Pe3ePBHPOBAHHSA: OTHOLIEHHE YUC/A pe3epBHbIX
arperaToB K YHMCJy pe3epBHpYeMhIX (OcHOBHHX). KpaTHOocTb pesepBi-
poBaHMS MOXeET OWTh  LeJsof u ApoGHofi. [IpH pe3epBHPOBAHMH C LE"
JIOH KPaTHOCTBIO /11 ecTh 1e/0e 9Huc/0, € APoGHOH — fm ecTh ApobHOE
Hecokpamaemoe 4Hcio. Hanpumep, m = 4/2 o3Hauaer RajHyne 4eThH
pex pesepBHLIX arperatoB H AByX pa6ounx. IIpu cokpamendn m = 2
O3HAYaeT, 4TO pe3epBHPOBAHHE yXKe sABJAercd LUEJOA KPaTHOCTHIO:
np¥ KOTOpOA HHCJIO PE3EPBHAEIX 3JEMeHTOB paBHO ABYM, a ofmee 4H-
CJI0 3JIEMEHTOB PaBHO TPEM.

PesepBupoBaHHe pasflensieTcd Ra NOCTOSIHHOE M pe3epBHpOBaHHC
samemenveM. [IpH DOCTOSHHOM pe3sepBHPOBAaHHH pesepBHbie 0O
pasLEl MOAK/IOUeHb K OCHOBHHIM B TeueHHe BCEro BpeMeHH paGoThl ¥
HaXOAATCH B OQMHAKOBOM € HHMM pexume. [IpH pesepBHpoBaHH!
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Ta6anna 2.6. Knaccrbnranus cnocoGop pesepBHPOBaHRA

P
Crnroco6
pesepBRpOBAHEN Onpen Ga D poBaHKR
ITo xapaxmepucmuxe pesepsa
Harpyxenauit Onan HIH HECKONBRO PEe3epBHLIX SJeMEHTOB HAXOASTCH
B TOM e peXnMe, YTO H OCHOBHOM SJ/eMeHT
D6neruensnft OfH WIH HECKONBKO PEe3ePBHBIX S/EMEHTOB HAXOAATCH
B MeHee HATPYMXEHHOM DeXUMe, YeM OCHOBHOR SJAeMeHT
Herarpymenusi OfHH WIH HeCKOJNBKO PEe3ePBHHX SJIeMENTOB [MpaKTHde-
CKH HE HecyT HarpyskH
BoccTanaBiinBae- OxHy WiH HecKOJLKO peSepBHEIX sieMeHTOB, paborocmo-
nﬂ co6HOCT KOTOpHX B cAydae HX OTEa3a BOccTaHaB/HBaeTcs
€BOCCTAHABJIH- OnHHE WIH HeCKONMbLKO DeIepPBHHX SJEMEeHTOB, PpaGoTo-
naeunit cnocoBHOCTh KOTODHIX "B clydaé HX OTKa3a He BOCCTaHa-
WJInBaeTcs
ITo audy pesepauposanus
Obmee PesepsupoBanpe, nNpy KOTOPOM pe3epBHpyeTcd BcA CH-
cTeMa B LIEIOM
PaspeanHoe PeasepsupoBanHe, NpH KOTOPOM [Te3epBHDYIOTCA OTA&Mb-
HElE SJIeMEHTH CHCTeMbl
Mocrosnnoe Pe3sepbrpoBadde Gea mepecTpofiKM CTPYKTYpPH CHCTeME!
NpH BOSHHKHOBEHHH OTKa3a OAHOTO H3 ero 3JIEMEHTOB
JHunamuyeckoe PesepBHpoBanHe c nepecTpofKOR CTPYKTYPH CHCTEMH
NPH BOSHHKHOBEHHH OTKAa3a OLHOTO H3 ero S/eMEeHTOB
Samentennem Jinnampyeckoe pesepBHpPOBaHHE, MPH KOTOPOM (YHKIHH
OCHOBHOTO 3/IeMeHTa NepenaioTcsl CBA3AHHOMY C HHM peaepp-
HOMY TOJIBKO MOC/Te OTKa3a OCHOBHOTO SJeMeHTa
Cronbasinee PeaepBHpoBaHHe 3amelleHHeM, MpH KOTOPOM OfHH HIH
HECKOJILKO De3ePBHLIX SJEMEeHTOB MOTYT 3aMeHHThb JIOGOR
OTKa3aBIIHA OCHOBHOM 3/MEeMeHT
I'upunsoe PesepBupoBanne, NpenycMaTpHBaloniee cogeTaHHe pasind-
HEIX BHIOOB pe3eDBHPOBAHHS B OfHOA CHCTeMe
Yacruynoe PesepenpoBaiHe, npenycMaTpHBaOUee CcOXPAHEHHE pa-
60TOCMOCOGHOCTH CHCTEMH He MPH BCSKHX OTKasax JioGoro
SJIeMeHTa
Monuoe PesepBHpoBaHHe, npefycMaTpHBaloliee COXPaHeHHe pa-
6oTocnOCcOGHOCTH CHCTEMB! MPH JIO6OM OTKa3e J/o60Oro sie-
MEHTa

3aMellleHHeM pe3epBHBIE H3JEMA 3aMelaloT OCHOBHBIE IIOC]e HX

OTKasa.

Bonee nonmas knaccudpuKauua cnoco6oB pe3epBHPOBaHHUA NpH-
Befena B Taba. 2.6.
ITpu pesepBupoBaHMH BepoATHoCTh Ge30TKa3HOM paGoThl 3ie-

MEHTOB H/IH B LieIOM BCefi CHCTeMH NoBuuaercs. [loBuuwenne P (f)
3aBHCHT OT cliocofa M XxapaKrepa pesepBupoBanuf. Hrxe npusonarcs
BECKONbLKO pacueTHhIX GOPMYJ AJISi pacuera XapakTepHCTHK Halex-
HOCTH HEBOCCTAHABJHMBaeMHIX 06Da3LOB NpPH OCHOBHOM COENHMHEHHH
eMenTOR, 0] KOTOPHM NOHHMAETCHA OTKas TeXHHIECKOro yeTpolicTea
BPH orkase ofHoro M3 ero snemeHToB. [Ipu pacdere mamexmocTy
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TaKHX YCTpofCTB NpeAnonaraercs, 4YTO OTKa3 3jeMeHTa SABJASeTcy
cOGLITHEM CJYYAAHBIM H HE3aBHCHMBIM.

O6uee pesepBUpOBaHHe ¢ NOCTOSIHHO BKJ/IOYEHHHM pe3epBOM j
¢ ueJofi KpaTHOCTBbIO (cM. pHc. 2.8):

n m+4-1
Pe (:)=1-[1H I1 P, (:)] ; (2.39)
i=1
rae P; (f) — BepoaTHocTh Ge30TKa3HOA PaGOTH -0 3JeMeHTa B Te-
YeHHe BpeMeHH {; 7 — uHCJIO 3/IEMEHTOB OCHOBHOM nan MoGof peseps-
HOH meny; /M — KpPaTHOCTb pe3epBHPOBAHMA.
[Ipn 3KCNOHEHUMANBHOM 32KOHE HaleXHOCTH

—Lcr]m—l-l :

Po(t)=1—[1—¢ (2.40)

Ty = (1/he) Y [1/G + 1)), (2.41)
i=0
n

rae Ay = 3, A; — HHTEHCHBHOCTb OTKa30B Hepe3epBHPOBaHHOA cH-
=1

CTEMHI.
PaspenbHoe pesepBHpOBaHHE C NOCTOSTHHO BKJ/IIOYEHHBIM PE3EPBOM
H C 1leJOE KparHocThio (cM. puc. 2.8, 6, 8) NpH 3KCNOHEHIMAJbLHOM
3aKOHe H3JIeHOCTH H HEHATPYXKEeHHOM COCTOSIHHH pesepBa:
" 1
Po() =TT {1—11— P, (1™, (2.42)
i=1

BJH
Po(t)y={1—[1 —eM]m+}n, (2.43)

_ (r—=DI - 1

T=imE D @um T @ FA=D

(2.44)

rae v; = ({ + 1)/(m + 1); i — nopsapKoBH# HOMep 3JaeMeHTa.
O6iee pesepBHpoBAHME 3aMellleAMeM C HeJOA  KPaTHOCTBIO
(puc. 2.8, a, 2):

m

. i
Po(=e ! Y Gol) (2.45
i=0
To.c =Tg(m+ 1), (2.46)

rae A,, T, — HHTEHCHBHOCTb OTKa30B M CPeRHAs HapaGoTKa no nep-
BOr0 OTKa3a OCHOBHOTO (Hepe3epBHPOBaHHOro) ycrpoiicrsa.

PaznenbHoe pes¢pBHPOBAHME 3aMEIIEHHEM C I€Nofi KPATHOCTHIO
(puc. 2.8, s, 2):

Pety=T1 Pi(t), (2.47)
=1
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P; ({) — BepoATHOCTL 6e30TKa3Hofi paGoThl CHCTEMH u3-3a OT-
xa30B MEMEHTOB i-TO THNA, PE3CPBHPOBAHHBIX MO CHOCOGY samellle-
gHsi; BHUHCISETCS 110 opMyIam OGLIero pesepBHpOBAHHS 3aMellleHHEM
PopMy”! (2.45) u (2.46).

O6mee pe3epBHpOBaHHe C JAPOGHOA KpaTHOCTLIO M MNOCTOSHHO
$xJIOYEHHbIM pesepBoM (pHC. 2.8, a, &)

i—k

P ()= Eﬂ cip=tycle, oy (2.48)
i=
I—h
Ty=(1/A) 120[1/(h+ i)l (2.49)

rae P () — BeposTHOCTD Ge30TKasHOH DPaGOTHl OCHOBHOTO HJH JIiO-
Goro pe3epBHOTO 3JieMeHTa; [ — ofilee YNC/I0 OCHOBHEIX M pe3epBHHIX
cHcTeM; A — 9HCIO cHcTeM, HeoOXOMMMHIX [JSi HOpPMAJbHOH paGoThl

pe3epBHPOBAHHOA CHCTEMBI, Ci — uucno codetaHuii us | 06pasioB
no {. B JaHHOM ciyuae KpaTHOCTh pe3sepBuHpoBaHuMa m = (I — h)/h.
NMprmep 3. Mcxoanele nannbie H3 npHMepa 2
TpeGyerca onpeleNuTh BepOATHOCTH 0e30TKa3HOA paGoTh ¢ Io-
CTOSIHHO BKJIOUEHHRIM pe3epBOM H C leJoH KpartHocteio m = 1
npu £ = 8000 u:

Pc (f) — ] — [l _e—}-flm-f-l = | — [l —_ 2’72—0u94-l0_‘~3000]2 - 01721
PG (t) e s [l - !—2.0540“-8000]2 =0,36.

JanHsle o pacuery AaAEXKHOCTHEIX XapaKTePHCTHK BOCCTAHABJH-
BaeMoro oGopyAoBaHHA 3lech He MPHBOAATCA: ITH NAaHHEIE JOCTATOYHO
nofipoGHo paccmorpeHkl B paGote [6].

npoueHHe CHCTeMH. BepoaTHOCTL Ge3oTKa3nol paGOTH CHCTEMB

paBHa npoH3BENEeHHIO BepoATHOCTEd OGe30TKasHoH paloTHl ee 3JJie-
MeHTOB:

N
Pe(t)=Py1(8)-Pa(t)- . . . -Pn ()= in P (). (2-50)
=1
H3 dopmyant (2.50) caenyer, uto npoussefenue 6yAeT TeM Goablie,
9eM Menbure snemeHToB (P; < 1). CnefoparennHo, CHIKEHHE 4MC/Ia
YerpofictTe npHBOAMT K NOBHIUEHHIO HALEKHOCTH.
bi6op namGonee HapexHOoro oGopymosaHua. Dosee HanexHoe
oBopynoBanue uMeer MeHblIHe 3Hauenus A. B sToM cayuae HapaGoTka
&2 nepBoro oTkasa 6yjler Goabiuell y ycTpoiicT, y KOTOpPHIX A Gyner
HauMeHnbuef.
03MOKHOCTh CO3JlaHHA CHCTEM C OrpaHHYEHHBbIMH NMOCACACTBHAMH
OTkasa. [locramoBka BONpOcAa TrOBOpHT cama 3a ceff: paspuB
BOZONpoBofa B ropofcKHX YCJAOBHAX NpHHOCHT GOMbIME ymep6,
9eM aBapus Ha BOJIOBOJie, PACMONOXKEHHOM BHE FOPOACKHX TEPPHTOPHA.
Jier4Jenne pexumo paGorbl. l3noc 3JeMEHTOR MPOHCXOAHT
fPH hopcHpOBaRHLIX peXHMAX 3HAYHTENLRO GHICTPEE, UeM H3HOC HX
PH HOpMa/lBHLHIX 3KCN/yaTaMOHHEIX peXXHMaX NPH BHIIycKe, Ha-
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NpHMEp, ORHOro H TOro Xe ofneMa nmpoAayKuuu. CregoBaTenbHo, AAs
yBeJIHYEHHA CPOKOB PAGOTH COOpYKeHHH Jo/KeH GHTH BCErXa BHI-
ABJIeH ONTHMANLHBIA peXuM 3KCIIyaTauuy,

KoHTpOsb 32 OCHOBHBIMH napameTpaMK B npomecce SKCIIYATANHH
cHcTembl. Jlo6oe OTKJOHeHHe OT KCIYATALHOHHOrO peXHMa Bejer
K HapylleHHI0 PaGoTHl He TOJbLKO OTAENBHOrO 3JE€MEHTa, HO H Beei
cHcTeMbl B medaoM. Hanpumep, H3GHITOK HJIM HENOCTATOK KOAryasHTa
NPHBOAHT K NOJAYYeHHI0 HeKadecTBeHHOH Boabl. KoHTpoab ao/keH
OCYILECTBAATLCA HE TOJIbKO NYTEM OCMOTPOB H CHATHA NOKa3aHH#
npuGopoB, HO M IIyTeM HAKOMJEHHA CTAaTHCTHUECKOro MaTepHana
no paGore Bcex BuAoB oGopynOBaHHS.

§ 2.6. Texnnueckoe O6CAYKHBAHHE CHCTEM K HaAeXHOCTh

O6umne nonoxenns. Jlio6an Texnuka, Kak Gnl oHa HH Oklia coBep-
IIeHHA, He MOXeT AJMTeJbHOe BPEMS BBINOJHATL CBOM GYHKIHH,
ecny He OYJeT rpaMOTHOro CBOeBpeMeHHOro TeXHHYECKOro 05Ciayiku-
BaHMf, T. €. HOPMAALHON SKCNJIYyaTalMH. 3TO CBA3AHO CO MHOKECTBOM
NpHYHH, BJAHSIOMMUX HA COCTOSHHE MHMKEHEDHHIX YCTPOACTB H COOpY-
XeHHH.

B HeKOTOpHIX cIy4asX 3TH HM3MEHEHHS MOTYT OKa3hlBaTh cCylle-
CTBEHHOE BIHSIHHE H NPUBOAUTH K CHIXKEHHIO HAJEXKHOCTH 3/1€MEHTOB
H CHCTEM B 1IeJIOM, T. €. K HX oTka3y. CielcTBHeM 3TOrO fBASETCS He-
06XOJHMOCTb TOCTOSSHHOTO NPOBENEHHS CHENUaNTbHBIX MEPONpHATHH,
HanpaBJeHHbIX Ha MNOAfepKaHHe 3aJaHHOrO YPOBHA HANEXHOCTH.
Sty MeponpHATHA BHPAXKAWTCH B pa3paboTKe TeXHHYECKOro oGeay-
KHBAHHS YCTPOHCTB, 0GODPYAOBAHMA, COOPYXKeHHA, BXOAALHX B CO-
CTAaB CHCTEM.

Texnuyeckoe OGCayXKHBaHMe — 3TO KoOMIJIeKC NpodHAaKTHOe-
CKHX MEpONpHATHH, NPOBOAMMBIX B LEAAX NOANEPXKAHHSA TEXHHKH
B HCIIPABHOM COCTOSIHHH MJIH MOCTOfHHOH TOTOBHOCTH K IPHMEHEHHIO.

Texuuueckoe ofcayxuBaHHe B MOOHX YCIOBHAX SKCIIyaTAUMH
JIOMKHO ofecleuHBaTh BHINOJHEHME 3ajlad, YKa3aHHRIX paHee.

[lpn mpoBefeHuH 3KCI/lyaTaluuH (TEXHHYECKOro OGCIYXKHBaHMSA)
HeOGXOAUMO YUHTHIBATL CIelMPHMKY OTKA30B M OCYILECTBJAAThH HX
NPOrHO3HPOBAHKE, T. @ MPOBOJHTH B JKH3Hb HAYUHO OGOCHOBAHHYIO
npoduAaKTHKY, NPEAYNPeXAA0MYIO OTKA3h.

IlpornO3HpoOBaHHE BIOJHE OCYIIECTBEMO NIPH HANHINM NOCTENEH-
HHX OTKa30B. K TaKHM OTKa3aM MOXHO OTHECTH CHHIKeHHe JaBJeHHS
B HANOPDHEX Tpy6oNpoBoAax, 3arpA3HeHHe Q)Hnb'rpon, YBeJHIEHHE
noTpeG/eHns 3JEKTPOSHEPIUM NBHTATeNSIMH H T. n. QcymecTBaaTh
NPOrHO3KPOBaHHe OTKA30B — SHAUMT ONpPEAE/NATh BePOATHOCThL TOTO,
YTO KOHTPOJHMpYeMBli MapaMeTp 4epes oNpeflefeHHHA IpOMEXYTOK
BpeMeHM BLIAZET 3a AONYCTHMEE MpeJeJkl.

Jlna BHe3amHBIX OTKA30B YcTaHaBJIHMBAThL IPOTHOSHPOBAHHE TPY-
Hee, ueM A/ DOCTENEHHHX, HO M 30€Ch BO3MOMHO YCTAHOBJEHHE
NPOTHO3HPyIOIlero NApaMeTpa: NPH HAJHYHH CTATHCTHUSCKMX JAaHHHX
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P(t)
W<z ——"""""""""—"— T T T T TS T

tn tap1 in2 tnp2 tng Lz

Puc. 2.9. I'padux HaMeHenus BepOSITHOCTH Ge30TKasHOA PabOTH ¢ yueTom TexHuue-
CKOTro 06CayKHBAHHS

1 «~ KpBBas H9MeHEHHS YPOBHA HajeXXHOCTH C Y9YeTOM TEXHHTECKOrO OOCAYIKHBAHESA, I ==
[ONYCTHMHA YpPOBeHb HaJeXHOCTH

0 3aKOHOMEPHOCTSX HX BOSHMKHOBEHHS ONpeleaseTcs Op HEeHTHPOBOY-
HOe BpeMs HACTylJeHMs OTKasa H, CJeJOBaTelbHO, CO3JAlOTCA H
MoOHIu3yioTcd Heo0xoAuMble CHJAH JJA €ro yCTpaHeHMd.

Kpome CTaTucTHYecKoro Metroja, HCHOJ'II:3Y€MOPO AJs NpPOrHo-
BHPOBAHHS, BO3MOXHO NPHMEHEHNe HHCTPYMeHTaJbHOro MeTofa, NpPH
KOTOpOM H3MeHeHue COCTOAHHS YCTPOHCTBA, OGODPYNOBAHHS MM
npouecca uKcupyercss KOHTPOJbHO-H3MEPHUTEbHLIMM NpufopaMu u
Ha OCHOBaHHH MNOKasaHufi 3THX NPHOOPOB NPOH3BOAMTCH CYXKAeHHe
0 CocTosHHH ofpasua.

Ilpu npoBegenmn npodpuaaKTHUeCKHX pafor RnpeanoJaraercs,
9TO BePOATHOCTh Ge30TKa3HOH DalOTH NocAe TeXHHIECKOro ofbcay-
XKHBaHus TNOAHMMaeTcs [0 NepBOHa4YaibHOrO cocrogHus. Ha camom
AeJle TaK He HPOMCXOJLHT: BCerjia CYIIECTBYeT HeKOTOpas BepOfiTHOCTh
HeoGHapyKeHHsT M HeycTpaHeHMs HeRclpaBHocrefi. J{nnamMuka us-
MeHeHuq BepoATHOCTH Ge30TKa3HOM paboTH NpeAcTaBleHa HA pHC. 2.9,

IIpupoct pBeposTHOCTH Ge30TKasHOR paGoTH OOBEKTa MOXKHO
ONpenejnTh M3 BHPAXEHHA

AP = P (tg + Tp) — P (tn), (2.51)

The f; — nepHoAMYAOCTb TeXHHHUECKOro ofcayxmusaHust; Tp — Hpo-
AO/KHTEIbHOCTh TEXHHYECKOro ofcayXuBaHHSA, U; P (t,) — Bepo-
AITHOCTD (e3oTKa3HOf paGoThl 0OBEKTa mepej HaYaJOM TeXHHYECKOro
ofcnyxupanus; P (t; + T,) — BepoaTHOCTb (€30TKA3HOH PaGoTH
B MOMEHT OKOHYaHHS TEXHHYECKOro OOC/IyMXHBAHHS.

B uneanbmom cnywae (mpu moHOM BLIABJEHHM HEMCIpaBHOCTeH
H uX ycrpanennn) BepoaTHOCTb 6e30TKa3HOR paGOTHl B MOMEHT OKOH-
HaHHs TeXHuYecKoro oficayxupaHus Gyner pasHa P (fp + Tp) = 1.

Torma MakcumanbHOe npHpalleRMe BepoATHOCTH Ge30TKA3HOM
PaGotul (AP, \)yanc, KOTOpOE MOMET MONMYUHTH OOBEKT B pesyanTare
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TeXHHIecKoro ob6cnyXHBaHHA, MoxeT OHTb Beiqucaeno no ¢op-
MyJje
(APT. o)mum =1 "‘P(tn)- (2.52)
SddeKTHBAOCTD TEeXHHUECKOro oGCAYXHBaHHA oNpefensiercd H3
BEID AXKeHHS
3y, 0 =1P (fn +Tp)]fp (fn). (2.53)
[Ipr  skcnomenumanbHoM 3akoHe pacnpeaenenus P () =
= ¢ *n, BepoATHOCTP HaxoXieHH: OOBEKTa B HEMCIPABHOM Co-
CTOSIHHM B MOMEHT OKOHUAHMA TEXHHYECKOro obCNyKUBAHHA MOXeT
OHTh ONpPEeNeNeHa U3 BhIpaXeHHs
P(tg+Tp)=1—[1—P (ty)] Py, (2.54)
rze [1 — P (t;)] — BeposTHOCTL HemcnpaBHOro cOCTOAHMA ofBEKTa
B MOMEHT Haya/sia TeXHHYeCKOro OOCHYXMBaHHA (3Ta HEHCNPAaBHOCTDb
4acTu4HO He Oyjer o6HapyKeHa M yCTpaHeHa B pesyJibTare TeXHuue-
CKOTO OGCAYXXHBAHHMA C BEPOATHOCTBIO, KOTOpAA Ha OCHOBAHMH CTa-
THCTHYECKHX JIaHHBIX cocTaBaser P, = 0,1 ... 0,05).
SdpeKTHBHOCTL TeXHHYECKOr0 06CAYKHBAHH S I/ SKCIOHEHIH A b-
HOTO 3aKOHa pachpefieieHusi BpeMeHH BHIPasHTCA TakKi

I, o=1— 5 £ G_MR] pxje_“n, (2.55)

Onpeaenenne ONTHMaJALHOR NEPHOAHYHOCTH TEXHH4ecKoro obcay-
KHBAHHA 10 KDHTEPHAM HajeXHOCTH. [IpH 3KcnyaTauud cHcTeM
BaXHO JoGHBATbCA TAKOro MNOJIOXKEHHs, TNPH KOTOPOM TaKue Xapak-
TePHCTHKH, KaK [ePHOJAHYHOCTh TEXHHYECKOIo OO6CAYKHBaHHA (HJH
BpeMs, uepes KOTOpOe NMPOH3BOAMTCA OHO) f; Obiia G Hauboabluei,
a NPoJloMKATENBHOCT 00cAyxKuBauua Ty — HanMeHsbmeir. OgeBuaHO,
3ajaua sak/awouaercd B ToM, uTol6b HafiTM TaKoe oNTHMa/ibLHOE COOT-
HollleHHe MeX1y STHMH BeAMYHHAMH, NPH KOTOPOM BEPOATHOCTb Ha-
XOXKJEeHHA TeXHHUECKOro YyCTpo#icTBa B HCNPABHOM COCTOAHHH Ohlia
6Ll He RMXKe 3aJlAHHOH.

JIa HaxoXjJeHHs ONTHMAJbHOTO 3HAYEHHHA TeXHHYecKoro of-
CAYXKMBAHHA I BBOAMTCS XapAaKTEPHCTHKA, HasblBaeMas 3(upexTHB-
HOCTBIO MCNOJb3OBAHHA TeXHHUYeCKOoro oOBEKTa

Py, g = KuP (fn). (2.56)
IMoacraBasga B (2.56) snHaueHnA KoadduilMeHTa TeXHHYECKOro

ofcyKHBaHHS M NpeANionaras, 4ro 3aKOH Pachpefe/NeHUs BpeMeHH
SKCMOHeHUMANAbHEH, OyaeM HMeTb

2T —~At
Po.n= n,
" ETet BTt BTy
Npuuumas 1T, + X7Ts + X7y, = T,, Bpems, 3arTpauenHoe Ha

npopeieHHe TeXHHYECKOTO OGC/IyXHBAHHMA OKA3hIBAaeTCss MajhIM M0
cpaBHeHui0 ¢ T, H NOTOMY NOCTOSHHBIM, a MpH Y T, = (To/ty) Ty

(2.57)

Tp  Ty\ ~afy
PB-I—( —-—t;-—?a—)ﬂ . (2.58)
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Juddepennupopanue ypabHeHus (2.58) m npupaBHHBaHHe MoO-
eHHBIX COMHOXKHTeJlell K HyJIO CO3Jal0T yCJOBHA OTHICKAHHMA 3KOC-

Tpeuyum
=i &_ ( _EB_._‘_T_B =0
Pou=e [‘% a1 - Te) =1 (2.59)
Tp Tp Tay
7 Wi-r-r) o (2.60)

PelmeHHe OTHOCHTENLHO f; AaeT BO3MOIKHOCTH ONTHMAJLHOIO Ero
sHaveHHs]

AT Ty |/ WToTo+ 4. (T, — X T,) 7,7,

2(T,— XT.)

OnpejeneHHe BpeMeHH MPOCTOf H CYMMApHOro BpeMeHH o6caymH-
panpus. Kaxnasa cucrema tpeGyer oGcayxuBanus. Iloa obeayxusa-
HHeM NOHHMaeTcs AefCTBHE WJH pAj AcHCTBHA, HEOOXOJMMHX IAA
npefyNpeXACHHs NOSBJAEHHA OTKA30B WJAH Al BOCGTAHOB/JeHus OT-
K83aBIIMX YCTPOHCTB, annaparoB, ob6opyAoBaHHA GoopyxeHHA. K
O06CIYXXHBAHHIO OTHOCATCA Takue onepauuu! cbopka H pasGopka,
OCMOTD, HCTILITAHHA H H3MepenHs, MNpoBeAeHHe AaHaJAH30B, ofecne-
neHHe MATePHAJAMH, OUHCTKA M HaJajgKa, IpoBepKa, CHATHE H 3aMeHa
(peMOHT), MpOBeieHHe Ce30HHHIX PAGOT, CoCTaBIeHHe IMaHa paor,
COCTaBJIEHHe OTHeTa, pelieHHe HeNpeIBHAEHHEIX BOIPOCOB H T. A.

PaGora no ofciy:xHBaHHIO, KaK NPABHJIO, NPOBOAMTCA IO RBYM
HanpapJeHHAMi

npobunaKTuuecKoe o6CAYyX HBAHHe BHNOCIHA-
ercs G UEIbI0 NOANEPIKAHHA CHCTEMH MJH 3/JEMEHTOB CHCTeMH B paGo-
9eM COCTOSHHHM IIyTéM NPOBEJeHHs CHCTeMATHUeCKMX OCMOTPOB, of-
HapyXeHHS W YCTpaHeHMs NOABAAKIINXCA OTKasoB. [IpobuaakrH-
9ecKHe paGoThl OTHOCATCA K IJIAHMpDyeMbIM paboTaM B Te4eH¥e roaa
G H3BECTHHM pACXO0JOM BPeMEHH Ha KaXAYI0 yCTAHOBJEHHYIO olle-
Panuio. Pacxon BpeMeHH MoXeT ObITh yCTAHOBJeH IyTeM NPOBEAEHHS
SKCnepHMeHTANbHLIX HCHOHTAHHA;

PeMoHTHoe (rekymee) o6GCAyXHBAaHHEBH
lonusiercs Bo BHEIVIAHOBOM NOPSAKE G UENbK BOCCTAHOBJIEHHS CH-
CTeMH HJIn ee 3JeMeHTOB o paGodyero COCTOAHHA NyTeM IPOBeleHUs
PeMOHTHEIX pa6or NO HemeAJeHHOMY YCTPaHEHHIO 0TKasa. PeMOHTHHIe
Yiaﬁo'm He MoryT GHITh 3aNJIAHHDPOBAHK TaK, KAK MPO(PHIaKTHYECKHE.

0, HCNOJIL3Ysl CTATHCTHYECKHe AAHHLIE 10 TEXHMUECKOMY OOCaYXH-
BaBMIO OTHENILHEX 3MEMEHTOB MJH npopens chenHaNbHhHE UCIHTAHHSA
ANlA OTHeNbHEIX YCTPOBCTB, aNMapaToB M T. M., MOXHO YCTAHOBHTb
BHIW OTKAa30B M pacnpefiefieHHe uX MO BpeMeRH, T. €. NDHMEHHTb
TeOpHIO HajexmocTH. DToT CNOCOS He TaK TOUEH, KaK NpH NpoBefe-
HUR npopmnaktudeckux paGor, Ho BCE Ke MOKHO YCTAHOBHTDH IIO-
TPeGHoe BpeMs g/ NMMKBHAa(uy aBapuu (B CPeAHEM), A Takxke ILIa-
HHDOBaTL TONOBHIE 3aTPaTH BPEMEHH Ha YCTpaHEHHE OTKA30B.

(2.61)

fn=
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IIpn npoBemeHHH NPOPHIAKTHUECKOTO H DeMOHTHOro OOCHYXKH-
BAHMA HeOOXOJHMMO YUMTHIBAThb CPOK CAYXKOBl paccMaTpuBaeMBIX 3Je-
MEHTOB, MpH 3TOM HMEETCA B BHAY:

nepedeHb M norpebHoe KoMMYeCTBO HHCTPYMEHTOB, MAIHH H Apy-
THX BHJIOB TeXHHKH,

Heo6X0oAHMOe KOJHYeCcTBO MartepualloB H o00pynoBaHHA HA JHK-
BUAAUHIO HAH MpelylpexjeHHe OTKA30B; .

TpefyeMoe KOMMYeCTBO 49eJoBeK HJH GCpHrag [aasf NpoBefleHUs
pagor.

Ha ckazanHoro caegyer, u4ro HauGoJlee BAXHHM H3MepsAEMLEIM
napaMeTpoM ofc/yKHBAHHS CHCTEMH ABAAETCA 3aTpaynBaeMoe BpeMs,
TpebyeMoe A NpoduIAKTHYECKOrO M PEMOHTHOro 0GCayKHBaHHA,
Ono MoXeT OHITH OnpefeseHO AOCTarTo4HO TOUHO Ha Hay4YHOH OCHOBe
¢ HCIONB3OBAHHEM TEOPHH HAJEXKHOCTH. 3HAs TtpeGyemoe BpeMs,
MOXHO OTpefe/iuTh WTATHHA COCTAB  SKCITYyaTallMOHHOTO CO-
craBa.

IIpu onpepesmenun sarpaumBaemMoro pabouyerc BpeMeHH CJelyeT
BBIJIE/IMTh BpeMsl NIPOCTOS CHCTEMBI M BpeMsi, 3aTPaueHHoe HeIocpe-
CTBEHHO HA JIHKBHJALMIO OTKA3a MM NPEANOCHJIOK K HeMY, BhlpameH-
HOe B 4e/loBeKOo-yacax.

BpeMsa mnpocros onpefiensieTcs 9HCAOM KAaleHAapHHIX YacoB, B
TeHeHHe KOTOPEIX CHCTeMa He MOXET SKCOAYATHPOBaThCA, BKIIOYAR
KaK AaKTHBHYIO, TaK H OpI‘aHHSEHHOHHYIO CoCTapagrrme BpEMEHH
ofGcNyKHBaAHUA,

AkTHBHOE BpeMsA [POCTOfl — 3TO BpeMf, B TeueHHe KOTODPOro
COBeplIaeTca NpPOH3BOAMTEeAbHAA pafora HAn cHCTeMO# OT MOMeHTa
OcBe/lOMJIEHHS O MOSIBJAEHHH OTKAas3a /0 MOMEHTA HOBOrO BKJIOUEHHS
obopyroBanus B paboTy NOChe BOCCTAHOB/JEHHSA te orTKasa. OpraHu-
3alHOHHOE BPeMsi ONpefe/serca KajeH[JapHHEM BpeMeHeM, 3arpa-
YeHHBIM HA aAMHHHCTPATHBHYIO AeATeNbHOCTh, HA paBory mo ofecne-
YeHHIO JIONOJHUTENBLHOrO CHaGXeHHsi (HanpHMMEDP, Ha MOCTABKH 3a-
nacHeIX 4acrefi, PEeMOHTHOH ammapaTypel M T. N.) W Ha APYrMe BHb
pafor, KOTOphie HE pelalT NPOM3BOACTBEHHHIX 3ajad. AKTHBHOE H
OpraHH3allHOHHOE BPEMsi MOTYT INpOTeKaTh NapaaielbHO, KOTJa
COCTAB/IAIOUMMH BONPOCAMHM 33aHHMAIOTCH pAa3HHE WCHOAHHTENH, K
NOC/EROBATENbHO, KOrJla BCEMH BONPOCAMH 3aHMMAaeTcsi OJMH HC-
NOJIHHTEbL. BpeMsi NpOCTOA 9aCTO 3aBMCHT OT THNa 3ajaHus, T. €.
OT TOro, KakHe NPOBOAATCS PaboTHl — NPOQHAAKTHUECKHE MM pe-
MOHTHBIE,

PaGougee BpeMsi Rpe/icTaBiaser coofi UYHMCIO wacoB (uesoBeKO-
yacoB, Ye/JOBEKO-MHHYT), 3aTpaueHHHX NpH BHINO/JHEHHH Hemocpel-
CTBeHHHIX paGoT no o6cayXHBaHUIO. Bpems Takxke moxer Gurh pas-
6uTO Ha aKTHBHOE H OPraHH3alMOHHOE. 3T0 AENEHHe HMeeT MeCTo IpH
npoBefeHNH KaK PEeMOHTHBIX pa60T, TaK 4 NPOPUAAKTHUECKHX OC-
MOTPOB. B CBfi3n ¢ 3THM IpH DACCMOTDEHHH BPEMEHHHIX XapaKTepH-
CTHK HeoGX0JMMO OT/IHYATh BpeMsi, B TeUEHHE KOTOpOro OOBEKT HE
paboTal, M CyMMapHOE BpeMs, 3aTpaueHHOE MerocpeicTBEHHO Ha
JAHKBHIALMIO oTKasa (B 4YenoBeKO-YacaX, 9Yel0BeKo-MHHYTAX).
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puc. 2.10. Cpssn  noBepuTennmOrO HH- ‘
TepBasia H pHCKa

— |
BpemeHHEIE XapaKTEPHCTHKH AJs
MHOXECTBa HalJlOleHH# BHIpaXKaioT-
cg ABYMS MATEMATHUECKHMH BeJH-
qMHAMH — CPEeJHHM BpemeHeM Ty
§ AOBEPHTEILHEIM HHTEPBANOM 6
CyXHBAHUA (Yame npuMeHseTcs
95 %-uHTEpBAJ).
CpelHee BpeMs [peacTaBafer JoBepurtensrsil
coboli BeJMUHHY, BHIPAXKAILYIO uwmepban
cyMMYy COBOKYNHOCTH 3HaU€HuH, Je/eHHOfA HAa KOipyecTBo SHaueHHR
i coBokynHocT#. CpenHee BpeMs NPOCTOA BKJIOUaeT BpeMs, OTHOCA-
meecss KaK K PEMOHTHHIM, TAK H NpodHIaKTHuYeckuM paboram Mo
06CAYKUBAHHUIO!

Tup = (Tny. pMp + Tnp. nan)/(Mp + Mp, @)- (2.62)

rae Tnp.pr Tup.w — CpeflHee BpeMs TIPOCTOSL COOTBETCTBeHHO NpH
peMOHTHOM M nNpopuaakTHYecKOM oOCaAyXuBaHuu; M, My, o —
YHCJO 337aHHA N0 PeMOHTHOMY M NpodHJAKTHYECKOMY O6CIyXKHBa-
#uio, orHecenHoe Ha 1000 4, ra 1 rog (8760 4} wan Ha npyro#t oTpesok
BpeMeHH.

95 %-HH AOBePHTeNbHBIA HHTepBad NpeicTapaseT co6ofi BeaH-
HHHY, XapaKTepH3YIOIY AOCTOBEPHOCTh NDHHATHX HJAH NOJYYeH-
HBIX pemeHn#. Hanpumep, ec/im pano 3aHaueHHe npoOLO/IKHTENLHOCTH
ofcnyxubBanns 120 MuH, To 3T0 o3Havaer, 4ro, nmo Kpafinefi mepe,
95 % sananuii no ofcayxuBaHHIO GyleT BHINOJHEHO B TeueHHE HH-
Tepsaaa ot 0 1o 120 mun. IIpuHarne noseputebHoro uutepbana 95 %
o3payaer, 4ro B 95 cayvanx us 100 Mbl yBepeHH B MOMYYEHHH MOJO-
KHTENLHOTO pesyabTaTa, a B 5 caydasX MOTYT OWTh OTKJAQHEHHH OT
NO/NOKHTENbHOTO pemeHua (puck, paBHuifi 5 %).

BLiGop KOHTPOMBHOrO YpORHS JOBEPHTENLHOIO HHTEpBAja BCErja
AoMKeH OBITb Pe3yJbTATOM KOMIPOMHCCHOTO peleHHs. Bhicokufl
xosthduuneHt noBepus TpeSyeT HCHOAB30OBaHHA Gosbworo o6neMa
BHOODKH 1 JyyweR obcayxusaemoct. [Ipu majnom ko3bduiHeHTe
foBepusi, Hao0OpOT, yBeJWUMBAeTCA PHUCK, TAaK KaK JAOCTHTHYTaf
o6cnyKuBaeMocTh He Gyler OTBeyaTh NpeAbABASEMHIM TPeGOBAHHSIM.

TlonaTne RoBepHTeqLHOrO MHTEpPBala H PHCKA HIJIOCTPHpYeTCs
Ba pHc. 2.10.

dtanm ofecmedeHHs HafeXHOCTH. (O6ecneyeHHe ONTHMAIbHBIX
Ycnou#t obcayuBaHuA J1060# CHCTEMBl JOMKHO GHITh IPEIMETOM
BHUMaHNs Ha BceX 3Tanax ee CO3JlaHHMA: B [EepPHOJ NpPOSKTHPOBaHMHA
CHCTEMBl M KOHCTPYHMPOBAHHMA OTAENLHBIX COOPYXKEHHMH H BHIOB 060-
PyloBaHHS, B NepPHOJ] CTPOHTE/NLCTBA M MOHTaXa H, HAaKOHel, B me-
PHOJ HCNIONB30BaHHSA ITOH CHCTEMHl, T. €. B NEPHOJ SKCIYaTalLlHH.

Hepnon [IDOEBKTHPOBAHHA ARASeTCH HaubOJee OTBETCTBEHHLIM, TaK
Kax HMEeHHO Ha 3TOM 3JTane 3aKJajLIBAlOTCA BCE DEIIEHHs M paspa-
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6aTHIBAKOTCA BCe MNpOUECCHl, CBA3aHHbE € 3aXBaroM, MOArOTOBKOA,
TPaHCIIOPTHPOBKO#, COXpPAHEHHeM M pacnpelesiedHeM TroTOBOA MNpo-
AYKIHH. Baxnoe 3HadeHHe Ha 3ToM 3Tane HMeeT Hajuuyue rpaMoTHOro
3a]laHHA HAa MPOEKTHPOBAHHE.

[1pH mpoekTHpPOBaHMH 3aKJaJLIBAIOTCA H YCJOBHA O6CHYXHBaHUSA
CHCTEMBl — YC/IOBHA €e SKCIyaTauuH. ABTOMaTHaanus paboThl yCT-
poficTB ¥ 060PYAOBaHHA [OJXKHA NPOBOAMTHCA B PasyMHKX Npejenax.
IlepeHachillleHHOCTh CPEACTB ABTOMATH3ALHH H €€ UCKJIOUHTENLHOCTh
MOrYT TIDHBECTH K He6GaronpHATHRIM NOCJAeICTBHAM.

[lpu npoexTHpoBaHHHM cHeTeM Jo/kHO OuIThb BrSpaHo HaHGOJee
HajleXXHO paforawuiee o6opyaoBaHHe, B MOJHOA Mepe HCMONb30BaHa
YHHQUKaUHA H CTaHJZapTH3auMsA YCTPOHACTB M o0OPYAOBaHUS.

[lepHoa crpoHTenbcTBa H MoOHTaxa OOODYAOBaHMA XapaKTepeH
TeM, 4TO BHINOJHsAeMble paBOThl ROJ/MHEI COOTBETCTBOBAThL NPOEKTHRIM
pemieHH M, ofecrmeyyBalOWHM A0CTYN Ko BeceM ycrpoiicrsam, KHIT u
o6opynoBannio. B 31oT mepHoA co3paorca HauOONee 6MaronpUATHHE
yCHoBUS A ofc/yKHBaHHA.

B nepuoj skcniyarauMH JoJKHB CBOEBDEMEHHO IPOBOAMTLCS
npou/IaKTHYECKHe MEPONPHATHA Mo OOC/AYKHMBaHMIO, a NPH HeolXO-
LHMOCTH — 3aMeHa OTCIYKHBIIHX 3JeMeHToB. Ocofoe 3HageHHE HMEIOT
yc/OBHA XpaHeHHsl PAacXOJHHX MaTepHaJIOB, 3anacHbIX 3JEMEeHTOB
HT. . B 3TOT e MepHoA A0/:KeH ObiTh OPraHH30BaH c60p HH(POPMALHH
0 pafoTe 00BeKTa — KaK OGOpYAOBAaHHA, TaK H OBC/AYKHBAIOLIErO
nepcoHana— Hee aHanu3. [lns cyxjeHHA O KauecTBe oOCHAYXKHBaHHS
MOXeT TIPOBOAMTHCA BHIGOPOUHBIA cOOp HHPOPMAMH MeToNOM opra-
HH3aUHH KOMHCCHH H3 mnpejCTaBHTe/lefl IOCTOPOHHHX OpraHH3auHi.
[Ipu aTom moxer 6uTb peKoMeHROBaH cO60p TakKHX cBefeHHIl:

3HaHde cBoMX obasanHocreft OGCJIY}KHBaKJmHM nepcoHajoM, €ro
o6yueHHOCTL H yMeHHe OOCHYXXHBAaThb 3JEMEHTH CHCTeMBI;

BhITIOJIHEHHE aAMHHHCTpauHel CBOHX oOf3aHHOCTeft M 3HaHHe MX,
O0COGEHHO B 3KCTPEMANBHBEIX YCJIOBHAX,

y4YeT HeNpOH3BOAHTENbHHX 3aTPar BPeMeHH, Heo6OCHOBAHHOIO
pacxofia MaTepHanoB, SHEPrHH H T. I.

[porpamma c6opa AaHHHX B 3KCMIyaTAUHOHHHX YCNOBHAX H0J-
JKHA TIIATeJLHO [VIAHHPOBATbCA H KOHTPONHPOBarbes. JIis BrinoJs-
HeHHsl NporpaMMul Mo c6opy A2HHHX HeOGXOAHMO 3apanee paspaba-
THIBaTh BCe NPOUEAYPH OTYeTHoCcTH. [lo/MydeHHBIe NaHHEE moclle WX
aHalH3a JOMKHH OOCYXAarhcst B KOJJIeKTHBax.  O6cyxieHue
MO/KHO ~ paccMaTpHUBATLCSl  He Kak  afMHHHCTDAaTHBHOe  Mepo-
NpUsATHe, & Kak nepHon qum:l H Bmpaﬁo'rxn OTBETCTBRHHOCTH y nep-
COHa/na 3a INOpy4yeHHOe AeNo.

B nepuop 3SKCIUyaTaUHH 3HAYHTEJbHYIO POlb B NOBHIEHHH 3¢-
dexTHBHOCTH M O6eCNevyeHHH HAJEKHOCTH ee HIPaeT axrop HMHXKe-
HepHOA ncuXxoJsorHd. H3BecTHO, BCe cuCTeMH BKMowaT B cebs
KaK ycTpoiicTBa, TaX M NePcoHas, obClyKuBAaOWHIA 316 yeTpolicTBa
H 060pyAoBaHHe, B uX B3aUMOJleACTBHH (CHCTeMA «YeJloBeK —MallHHaY).
CnenosarenbHO, mpH OleHKe HaJeXKHOCTH CHCTEMH Heo6XOJAHMO aHa-
JIH3MpOBaTh 06a 3JEMeHTa. YCTaHOBJEHO, 4TO NPHGAH3HTeNbHO OT
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90 no 50 % Bcex OTKa3oB NMPOHCXOIHMT MO BHHE YeJIOBeKa BCIENCTBHE

noXoil opraHHsaunmu npousBoicTBa. Orciofa BhITEKaeT BRIBOK, YTO

YKOBOZAHTb NPOH3BOLCTBOM MOIYT TO/ILKO XOPOWIHE OpraHH3aTOpH.

BLICOKOH OpraHH3auu# TNPOH3BOACTBA MNpH3LIBAIOT H pemeHHs

X XVII cwe3na KIICC, 1 Bcs MOJMHTHKA NMapTHH H NpaBHTENbCTBA 34
nocaefHHe TOAHI.

B 3akJilodeHHe HeoOXOIHMO OTMETHTb cJjeayloiiee, TakHe HayKH,
KaK TEODHS HAaIeXHOCTH, HHXKeHePHAf ICHXOJNOTHS M JOpYrHe, cBf-
gaHHBIE C Pa3paboTKO# H NOBHIEHHeM 3(hdeKTHBHOCTH 0BCTYKHBAHKSA
cucTeM, K HacToslleMy BpeMeHH {UHPOKO DPasBHJHCh M yCremHo
0OCAYXKHBAIOT OTHe/IbHHE MPOH3BOACTBEHHHE Tpoueccel. B 06-
JaCTH BOJONPOBOAHO-KAHAMH3aUHOHHOrO XO034iCTBA M  rasocHa-
GxKeHHS OHH JeNaloT nepsue mard. B naHHOA KHHre faloTcs ToabKo
a3bl TEOPHH HANEKHOCTH H HANpPAaBJeHHA, 110 KOTOPHIM MOXHO HCMOJb-
30BaTh 3TY HAYKy C 1eJbl0 COBEPINEHCTBOBAHHA DaGOTH Ha3BaHHBIX
CHCTEM.

Hna Golee [MHPOKOTO O3HAKOMJIEHHS C BONPOCAMH TEOpHH Ha-
NeXKHOCTH DPeKOMeHJyeTcfi HCMoJb30BaTh JHTEPATYPHEIE HCTOYHHKH
[1, 6]. B stux pa6orax noapo6HO OCBelIeHHl pacdeTn pasHoo6pas-
HEIX YCTPOMCTB, B TOM 4HCJle JaHO ONpeje/ieHHe HajeXHOCTH BOCCTA-
HaBJHBAEMBIX CHCTEM, PACCMOTPEHH BONMPOCH PEMOHTONDPHTOLHOCTH,
roflayd H pacnpejesieHHs BOAuI H T. N. B HHX Takxke Raercd nosHas
6ubnuorpadus M3faHHA NO HANEXKHOCTH 3a NOCJelHee JeCATHJETHE
KaKk oflleTeopeTHYecKoro, Tak H KOHKPETHOTO HamnpaB/eHHA.



Pasdenr mpemud
BOAO3ABOPbLI, BOJOBOAbl H CETH

IF'naBsa I. HCTOYHHKHM BOJAOCHAB)XEHHS
H BOJO3ABOPHBIE COOPY)XEHHS

§ 3.1. ConepxanHe HCTOYHHKOB BOJH

Ina ofecneyenus HajgexHoft paboTH CHCTeMbl BoAOCHaGXKeHHs
(CB) Heo6XOLHMO NOCTOAHHOE HAGMIONEHHE 32 HCTOUHHKAMH BOZXHI.
Ha6noneHdio H KOHTPOMIO MOAJeXKaT:

B MOBEPXHOCTHRIX HCTOYHHKAX BOIAW — YpPOBeHhL BOAM B BOjoe-
MaxX, XapakTep ABHXKEHHS NOTOKOB BOAH B pycJie peKH, HaJIH4He Mo-
nepedHON UHPKYJAAUHH, ABHIKeHHe HAacocoB, pa3MuB Oepera, H3Me-
HeHHe pycia, o6pasoBaHHe H COCTOSAHHE JILJa H ero RefcTBHe Ha BOZLO-
3a6opHBIE COOpYKEHHS, CaHHTapHOE COCTOSIHHE BOJOEMa;

yPoBeHb BOJAB B BojJoeMe, KOTODHIl KOHTPOJHDPYIOT NpPH INOMOLILH
pefikH, YycTaHaBJuBaeMol, KAK TNpaBuJio, Ha Bofo3abope; OTMETKH
ypoBHefl 3aHOCAT B JKYpHall; RHO BolloeMa HHBeJHPyeTcd He Dewe
OJHOr0 pasa B rof Ha y4acTke 100—150 M Buime H HHXke Bofosabopa
¢ HHTepBajioM 4epes [0—20 M;

B MOJA3EMHLIX HCTOYHHKAX BOLH — JeOHT BON03alOpHEIX COOPYIKe-
HHH, H3MeHeHHe CTATHYECKOro H JHHAMH4YeCKOroe ypoBHell B Tpy6uaThiX
H IIAXTHHX KOJIOAUAX, COJIEBOM COCTAB BOJAH, CAHHTAPHOE COCTOAHHE
HCTOYHMKA BOJHI.

Ha manbiX pekax H Dy4bfiX, HMEIOUM[HX MePeKaTsl, KOTOpLIE MOA-
BE€DXKeHbl [1pOMEP3aHHIO, Ha6mo}1e1-mﬁ JAONIKHBEI BeCTHCh He TOJbKO
B pailoHe BOf03260pa, HO H Ha MpPOTAXEHHH 2—3 KM BBepX No pycay
PEeKH HJH pyubs. [l HaGMIOJeHHS B ONACHBIX MECTaX JesaioT JyHKU
H, NPH HeOBXOXHMOCTH, &XKeHeBHO IPOH3BONAT 3aMepH TOJILHHL JbLA
M IMyGHHE BoAsl. B clydagX cHHXKEHHS YDPOBHSL BOAHW NepeKaThl VI-
Ay6asior H yTenJfworT.

Peku H pyubH ¢ FNyGHHAMH MeHble | M, MeJKHe npyaul M o3epa
noaJsiexxar obsg3areibHOMY YTEelJIeHHIO, KOTOpOe NpPOH3BOAAT yTenJisi-
IOIIHMH MaTepHallaMH (COJIOMEHH:IE MaTel H JP.), a TaKxke NyTeM
CO3LaHHA CJIOf CHera Ha TOBEDPXHOCTH JbJa.

Bopsfa ¢ uBeTeHHeM H 3apacTaHHeM o03ep, BOAOXPAHHJHIL H
NpyAoB NPOH3BOAMTCS MEXAHHYECKHM H XHMHYECKMM cnocofamu.
[Ipn mexanmuyeckom criocofe Mo Mepe 3apacTaHHs BOJOeMa ero nepH-
OIHYeCKH MOJHOCTRIO OYHLIAIOT HJH TOJLKO BLIKAINHBAIQT pacTeHHs.
[lpu x#MHuyeckoMm cnocofe B BOAy A06aBIAIOT XHMHYECKHe PeareHThl
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Ta6anana 3.1, Or6op opo6 mias omeHKE EA9ecTBA BOXH

B HCTOYHHK®
IMogsemEne HCTOMAHEH BOAH
ITopepxHOCTHHE
RCTIUREER, BOAH apTesHAHCKHE Gespanopake
(HanopHHe) (TPYHTOBLIE)

He menee 12 pasosmx
mpo6 B roA, 8adHpaeMHR
exeMecHuHO AR MPOTOd-
gax  BogoeMoB, Or6op
ppo6 BOXH OCyUleCTBJs-
ercA Ha PACCTOAHHH ) KM
pHITE MO TEUeHHIO OT
OpeAnoiiaraeMoro  Mecra
pojosaGopa; A/ Hemnpo-
TOYHHX &sepa, BOJOXpa-
HHJIAMA) — Ha  paccros-
HHH 1 KM B 068 CTOPOHH
or BojosaGopa

Or6op npo6 ocymecrs-
AAeTCA MPH MycKe KOJxoj-
Ha B SKCIJAYaTaUHIO HJIH
gonra  GespgeficTBYIOIMEX
CKBaXXHH MOCIe AJAETelb-
HOA OTKaukH, BHIOJHEH-
HOR [0 MOCTOAHHOrQ JH-
HaMHYECKOro ypoOBHA H
OCBETJIEHHSI BOJAH, [MNpH
TNpOR3BOJHTENbHOCTH,
PaBHOA MJAB HECKOJALKO
GonbimeRl npoOeKTHOA, a
OpPE SKCIIyaTauHH cKBa-
JKHH B TeYeHHe MepBOro

Or6op npo6 NpoH3BOAHT-
Cq B TEUEHHE TOfa B KakK-
IEA KapakTepHmfi B JaH-
HOM KJHMaTuHuecKom pafio-
He MepHOm HNO jgBe npobH
BOJH @ HHTEDPBaJOM OT-
Gopa He Meree 24 9. B kap-
CIOBHX pafioRax mpoGH
BOAW OrT0HpawTCA mnocae
CHJBbHHX JoXKaeldl uepe3 HH-
TepBaJl BpeMeHH, JOCTaToq-
HHHA /g MPOXOMIEHHA BO~
JAHn 4epe3 3aKapCTOBaHHYIO
TOpPHYI0 NIOpPOAY

roja BKCIAyaTalHH — HE
pexe 4 paa mo Ce30HaM
rofa, B JajJibHeRmeM — He
pexe } pasa B TOJ B Ham-
Gonee HeGAarONpHSTHHA
nepuof (mo peayabTaTaM
Ha6moJeHHA 1epBOTO TIo-
Ia), HO He MeHee JIBYX
npo6, B3SATHX @ HHTEpBa-
aoM 24 1

(MenHbI# KYNopoe, xjaop H Ap.). O6paboTKy BOACEMOB peKOMEHAyeTcs
NPOH3BOAHTD NoCJe MOJAOBOABA € JIOAOK, KaTepoB HJH G CaMOJIETOB
mosamu peareHToB go 0,4 mr/n (no CuSQOy).

KauecTBO BojM B HCTOYHHKE KOHTPONHPYETCA B COOTBETCTBHH
@ ycTaHOBJEHHOR cxeMofl B3siTHs Npo6 u3 Hero (rada. 3.1). Konrposs
NpoBOAHMTCS KaK AJS HCNOJMb3yeMuX, TaKk M HAaMeYeHHHX K HMCNO/b-
80BaHHI0 HCTOYHHKOB [JIfl XO3fHCTBEHHO-NHTBEROI0, a TAKIKe COBMeE-
HleHHOro XO3AHCTBEHHO-TIHTLEBOrO H NPOH3BOACTBEHHOTO "BO.ZIOCHaﬁ-
XKeHHs. Pe3y/isTaTel 3aHOCATCS B JKypHaJl yCTAHOBJEHHOH (opMEL.
Or6op npo6, ux XpaHeHHe H TPAHCNOPTHPOBKA NPOH3BOAATCA B COOT-
BercTBHH ¢ TpefosamHamu ['OCT 2448180 u 18963—73. OrGop
Npo6 JOHHHX OT/OXEHHA ocymecTBiaserca N0 TpeGOBaHHAM
F'OCT 17.1.5.01—80.

TpeGoBaHHs K KAadecTBY BOJEl B HCTOYHHKaX oONpeLeNsioTcs
F'OCT 17.1.3.03—77, yxasauuami [asHOTO MEAHUHHCKOrO ympas-
denus CCCP, a Taxme CaHHTapHEIMH WHCMEKIHAMH ropoios. [lpe-
AesibHO JomycTHMble KoHueHTpauuH ([1K) BpeiHBIX BEIIECTB, 2 TaK-
XKe sJOXHMHKAaTOB B BOJE HCTOUHHKOB NpHBOAATCA B paborax [6,
381, a MNIK mecrHnuzoB B Bole BOLOeMOB Xx03AHCTBEHHO-NIHTLEBOrO H
KyJAbTypHO-6uITORBOr0 Ha3HayeHUs — B «MeTOAHYECKHX pEKoMeHja-
LHAX 1O KOHTPOJIO 32 CONlepXKaHHEM eCTHUHAOB B BOJOUCTOYHHKaX,
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Ta6nuna 3.2. TpeGopanus x cBoficTBaM M cocraBy BOAH
NOBEPXHOCTHHX HCTOYHHKOB XO3AACTBEHHO-THTLEBOTO HazHAYEHHA

Kﬂ,ﬁ’éﬁ:ﬁ’:ﬁzu TpeGopanusa K BOAE M HOPMATHREHEG IOKA3ATEAH
[Tnapalompe mpuMecH Ha mnoBepxmocTe BOn0eMOB JO/DKHE OTCYTCTBOBAaTh

IraBalompe IVIEHKH, NATHA MHAEpaJbHWX Macel H CKO-
OJeHHs ADYTHX HpHMeced

3amaxu E NpHBKYCH Boga He AOMXHA NpPHOGDETaTh SanNaxH H NPHBKYCH
HHTEHCHBHOCTBIO GOJlee JBYX 6aflq0B, OGHApPYXKHBAEMEIX
HEMOCPeACTBeHHO HJAH OPH NOCAEAYIOmEM XJODHDOBaHHH

Oxpacka He pomxuna oOGHApYXEBaTbCH B CTONGHKe BHICOTOR
20 o

Peaknus Jomxua HaxoguThes B npegeaax 6,56--8,5 OgH

Munepaanauft cocras [To cyxomy ocrarky He go/men npeBumars 1000 mr/a?,

B TOM apcae XxJopuioB He Gomee 350 mr/zm® m cyabda-
T0B He Gosee 500 mr/mm®

Broxumuweckas mo- BIIK somm npu 20 °C ge gomxna npesumars 3 mr/md
Tpe6HOCTh B KHCJOpOge
BakrepuaavHufi  co- Boga me Jo/xHa cofepxkaTh BO3CYZHTesefl KHIIEUHEX
graB saGoneBarufl; 9HCNO SakTepHft IPYNNH KHIIEYHHX Najo-
ek (KonH-HHAEKC) QO/KEO OWTh He Gojsee 10000 =
1000 ma Boau
Tokchueckne xamu- CogepxaHue TOKCHYECKHX XHMHUECKHX BEIIecTB B Boje
#eCKHe BellecTBa He AO/DKHO NpeBHMaTh KOHOEHTpauufl, NpeBHIIAMHX

HOPMATHBH, YCTAHOBJCHHHE MEHHCTB})CTBOM 3apaso-
oxpanenus CCCP

JIMTbEBLIX H OYHINEHHREIX cTOYHHIX Bojax» (M)KKX PCOCP, 1979 r.).

TpeGoBaHus K BOAE TNOBEPXHOCTHHIX HCTOYHHKOB TPHBElEHb
g Taba. 3.2.

B npouecce 3KCIJYaTanHH BOIHOrO HCTOYHHKA PpeKOMEHAYeTos
QCYIUECTBAATL CTATHCTHUECKYIO O6paboTKy OCHOBHHIX NoOKasaresefl
KadecTBa BOAW (MyTHOCTH, LBETHOCTH, WIEJOYHOCTH, OKHCJSEMOCTH,
pH, cozepxaHHs HOHOB Xejle3a, KaJbLHA, MardHdg, XJaopa, cytb-
atoB W Ap., a Takke KoJH-THTpPAa H obulero yHcia GaKTepui) 3a
BJMTEILHE CPOK M MPOBORHTH HX aHalH3. TeHJeHUHH H3MEeHeHHS mo-
Kasaresell KauyecTBa BOAKW MOI'YT YKa3hIBAaTh Ha HeolXOAHMOCThL BBe-
JieHHS KOPPEKTHBOB B TeXHOJIOTHIO ee 06paBoTKH.

3CO ucrouHuKa BOAOCHAGKEHHS M MEPONDHATHS 1O COLePKAHHIO
9THX 30H JO/KHE OLITh ONpefesleHH MPOEKTOM C OpPraHH3amHeil cile-
HHAILHOM cAyxOu Mo cOOMONEHHIO TPeGoBaHHH, H3/IO0XKEeHHRIX B npo-
@KTe¢ W HODMATHBHHEIX HAOKYMEHTaX.

§ 3.2. OGcayxuesanne BORO3a6OPHHX coopymennd
H3 MOBEPXHOCTHLIX H MOA3eMHBIX
HCTOYHHKOB BOAM

Jna obenyRupaHHa BoL03a0OPHEIX COOPYIKEHUH H HACOCHRIX CTaH-
pHA Ha3HA9alOTCs MAIHHHCTHL HACOCHHIX CTAHUMH H OllepaTopbl Ha
pemerkH. Ko/HuecTBO NEPCOHala oOmpenessieTcss NPOH3BOAHTENb-
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HOCTbIO coopyeHHA. Tak, HODMAaTHB YHCAEHHOCTH MAalUMHHCTOB Ha-
cocHOfl CTAHUMH M ONEpaTopoB Ha pemeTkaX (ABOYHoe dHcJ0), 3a-
HATHIX Ha 3KCIUIyaTauHH BOL03a6ODHHIX COOpPYXEHHM H HaCOCHHX
cranuuil [ mogsema, cocraBisieT (4en.-cMeH/cyT): NMPH NPOH3BOXHTEb
HOCTH HAacOCHBIX cTaHmui A0 16 Teic. M¥cyr — 3,5, npu 16—50 Thic.
m®/cyr — 5,5, npx 50—150 Thic. M¥/cyT — 7, cBrime 150 Thic. M¥cyT—9.

Crnucounnlfi cocTaB palouHX ONpefeniseTcsi yMHOXKEHHeM sBOY-
goro uHcna Ha xosdduuuent 1,54. Hopmarusu ycranoBnenm anst
HACOCHBIX CTAHUHM ¢ PYYHHIM ofciyXHBaHHeMm arperaroB. Jljs uac-
THYHO HJH TIOMHOCTBIO ABTOMATH3HDPOBAHHLIX HACOCHHWIX CTaHIHA
(CKBaH(HH) HeoOXORHMOe KOJNHYeCTBO 0OGC/HyXHBaIOUEero nepcoHans
onpefiesifieTcd aiMHHHCTpAlHeHd NPeANpHATHA. B yxasanubix HOpma-
THBAX y4YTeHHl TPYAOBHIE 3aTpaThl Ha paGoTH NO TeKyulemy PQMOHTX’
BRIMOJIHAEMEIE CJlecapeM- PeMOHTHHKOM, clecapeM no pemouty KHITHA.

[IpH o6cayKUBAHHH IPYNNL CKBAXKHH HEOGXOAMMO YUHTHIBATL HX
MECTOINOJIOKEHHe H BO3MOMHOCTL OJHOBpeMeHHOTO ofc/ayKHBaHUA
OIHHM H TeM Xe TepCOHAJIOM.

§ 3.3. Bopo3saGoprnie cOOpPyXKeHHS H3 MOBEPXHOCTHBIX
HCTOYHHKOB

IIpu npHemKe B0j03a6OpHHIX COOPYXXEHHH NpOBepAeTCH HaNHUHE
paspelleHHs Ha clelHalibHoe BOJONOJIL30OBaHHE H ONpelesieHHe rpa-
HHIl TepBOrO Mosica 30HH CAHHTApPHON OXpaHH, a MNepel NYCKOM
MX B 3KCIJIyaTalHIO OCYLIECTBJSAeTCS oOcleloBaHHe H cCBepKa HCToM»
HHTEJIbHOM NOKYMEHTalHH C NPOEKTHHIMH pelleHHAMH, 3aMephl Bhl-
COTHOTO PACMOJIOKEHHA TNPHEMHHIX OTBepCTHH, 3HaueHHd BXOJHHIX
CKOpocTei H HX HanpasJeHHS, NPoBepKa LOCTYMHOCTH K 3amopHof
apMaType H TNOJABLeMHBIM MeXaHH3MaM, NpPaBHJBLHOCTH MOHTaXa Bca-
CHIBAIOMHUX JHHHA, paboTa NOLBEMHBIX MeXaHM3MOB IO MOJLBEMY pe-
METOK H CeTOK, NPOMBLIBOYHHX YCTPOfiCTB ceToK, oGorpeBaiomuX
YCTPOACTB AJIA PEIIETOK H NPOMBIBHEIX YCTPOACTB CaMOTEYHHIX JIHHHH,
nposepsieTcs BO3MOMXHOCTb OYHCTKH PEINeTOK B Pa3JIHYHBIX YCJIOBHAX
COCTOSIHH A BOJIOHCTOUHHKA.,

B nepuos sKcmiyaTauMH OcyllecTBaAsercs IUI2HOBO-Mpenymnpe-
BrtenpHbifi ocMotp ([I[10) H miaHoBo-MpenynpelHTENbHBE DEMOHT
(TII[TP) monosaGopuux coopysenuit u ycrpoficrs (raba. 3.3). Ilepe-
9eHb OCHOBHHIX BHAOB paboT MO BHAaM peMoHTa (TEKYIUHH H Kamu-
TanbHLI) npuseseH B Tabna. 3.4.

LeJbI0 HCKJKYEHHA 0o6pa3soBaHHs Ha MOBEPXHOCTH BORH BO
BCachiBaiomeff kamepe KoJioAna BOPOHOK (T. €. BO3MOMHOCTH 3aca-
CHIBAHUS BO3fiyXa HACOCOM) AOJMHO GHITh BhIIEPKAHO ONpefesleHHoe
COOTHOLIEHHe MexZy PAacXOjOM BOJLI, pasMepaMH Kamephl KoJojna
M nuametpoM mBcackiBaiomero TpyGonposoga. [lo AaHHHEM npod.
M. M. ®nopunckoro,

Wo/Q >80 + 35, (3.1)
&7
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Puc. 3.1. Yerpofictso nnadparm BCacHBAIOWEro
TpyGonpoBofia

@ — NpH HAanW9HA DPACTPYGa HA KOHNE BCACHBALK-
mero tpySonposofiai 6 — T0 e, NMPH OTCYTCTBHEH
pacTpyba

roe W, — o6reM BoAbl B KoJdoAue, m%;
Q — pacxon BOAbl, OTKayHBaeMOW H3
Koqoana, Mi/c.

[lo uccnenosannaMm C. A. Hxos-
JeBa, HM3 BcachBawomedl TPpyOul cie-
24, 34 AyeT Morpyxarh Ha BeJHYHHY h (M):

& 2> 8,56Q/0,785Dy, (3.2)

rae D, — nHaMeTp 5KBHBaJEHTHOro KpYrJoro B NJaHe KOJOALA, M.

B mo6oM ciyyae nH3 BcacmBawwmel TpyOnl JoJKeH pacnosara-
ThHCA He MeHee 4eM Ha BeJdHYHHY A > 2D, roe D — puameTp HHXK-
HEro cedeHHs BCachIBaiollero Tpy6GoIpoBoja.

Paccrosinne oT HM3a BcachBalomedl TpyOel A0 AHa KoJORUA BO
H30eKaHHe 3acachIBAHUA OTJIOXKeHHH co JHA cJlefyeT NDHHHMATh
Gonbme wuAH paBHmM 0,56D.

JAns yBelluueHHS pacxofa BOALI NPH COXPAHEHHH NPEXKHHX pas-
MepOB BCACHIBaIOIeH KaMepnl 6epercBOr0 KOJNOAUA W HCKJOYeHUSA 06-
pa3soBaHHs BOPOHOK Ha MOBEPXHOCTH BOJAH B KaMepe MOXHO YCTpaH-
BaTh HAKJalKH Ha BCACHIBAKOWYI0 4YacTbh TpyGomposoma (310 NO3Bo-
JAeT yBeJIHIHThL pacxof Ha 20—30 %) HJH NJIOTHKM Ha NMOBEPXHOCTH
BoAH B Kamepe (pHc. 3.1).

YBenuyeHHe MOJaYH BOAH dYepe3 CaMoTedyHnle JNHHHH 6e3 H3me-
HEeHHSA JHaMeTpOB NOCJERHHX H Pa3MepOB KoJOoALA (NPH COXPaHEeHHH
ypOBHefi Bo/Inl B HeM) MOXKET OHITh JOCTHTHYTO repMeTH3auHe# Gepero-
BHIX KOJIOALEB H co3/lanHeM B HHX Bakyyma. B stoM ciyvae pacxoxn
BoAn (M%/c) MOXKHO omnpefieNuTh NO dopmyne

Q=FV_M (3.3)

;(‘—IG'I' !

rae F — nnomans TpyGomnpoBona, M?; Ah — nepenag B YpoBHAX
BOAK B BOJOoeM€ M B NPHEMHON YacTH KoJloLua NpH OTCYTCTBHH Ba-
KyyMa, M BOA. CT.; fpay — BeJHYHHA BakKyyMa, M BOHL. CT.; &oger =
= Mla 4+ Y[ — ko3(pHHUHEHT CONPOTHBIAEHHA CHCTEMH; A — KO-
spdHIHEHT TpPEHHS ABHXeHHA BOAH B TpybornpoBoje; | — RaxHa
Tpy6onpoBona, M; d — IHamerp tpy6ompoBoia, M; Nl — cymma
KO3()HIHEHTOB CONDOTHBJEHHA, YUHTHBAIOWAA MECTHHIE CONpPOTHB-
JNIeHH .

[Ipu neo6xomHMocTH 3abopa M3 BoOeMa BOAH C TNMOHHIXKEHHOH H
ycToHuHBO# TeMmnepaTypod Haj BONONPHeMHLHIM OTOJOBKOM JeNaioT
CheMHule (BpeMeHHEIE) HJH TNOCTOSIHHHIE HanJjaBHHE yCTpoHCTBa.

IlpH skenayaramux cHbOHHHIX Bofo3a6opoB Heo6XoAHMO ofpaiaTh
BHUMAaHHe Ha cCJefyiollee: IepMeTH3alHi0 TpyGONpPOBOXOB H apma-
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B CHQOHHBIX JNHHHA; aBTOMATH3aIlHIO yhaJleHHs BO3AyXa H3 3ITHX
auuifl; HCKJIIOYeHHe HX BHOpAllHH, CBA3aHHO# C MOfABJeHHeM Ka-
pUTAllHH B HHCXONSIUHX y4acTKaX TpyGonpoBoia NPH HapymeHHH
CIVIOIHOCTH NOTOKA B HeM. YTOOH He KOMYCTHTH 3TOrO ABJAEHHS, HAXO
pa# nojo6parh COOTBETCTBEHHO AHAMETD HHCXOASIIErO Y4acTKa, HJIH

aHOBHThL Ha HEM MECTHOE CONPOTHBJIEHHE (3aBHXKY, Waiby H T. n.).

Jlns 3amHTEl BOJOTIPHEMHHX YCTPOHACTB B0j03a60pOB OT IIyTH

@KOMEHJYEeTCH NPHMEHATH OTpAXKAEHHS KaMEPHOrO THUNA HJH [MIYH-
goBHe, MYrooTOOMHEle 3anaHH, JupYaThle HIH IeleBwe Kopoba,
xaMeHHY!0 HaGpOCKy, KOBIMIH-IIYTOOTCTOAHHKH H T. I.

SKcnAyaTallkA KOBIIOBLIX BOA03a60ODHLIX COOpYKeHHi BKJKOYaer,
JOTIONHHTENILHO K paHee CKasaHHOMY, HaGJIONeHHe H YXOJ 3a CaMHM
goBmoM. O4HCTKa KoBIIA OT MJa JAOJKHA TNPOM3BOAHTECH B cJiyuae
HAOOHOCTH, HO, KaK INOKa3biBaeT NPaKTHKa IKCIJIYAaTaUMH, He pexke
1 pasa B 2—3 rofa. Ilpu peaxkux uHcrkax (1 pas B 5—7 ser) xoBum
sapaCTalOT BOJOPOCASAMH, TpaBaMH H KYCTADHHKOM,

HabnioieHHA H OCMOTPH COOPYMeHHH M 00OpYNOBaHHA B ueifX
CBOEBPEMEHHOr0 BhIAABJIEHHA H NpelyNpex/JeHHA HenoJajoK MpoH3Bo-
JATCA BH3yallbHO, HHCTPYMEHTA/ILHO H C TOMOINBIO 3apaHee ycra-
HOBJIEHHOW KOHTPOJILHO-H3MEPHTEbHOM annaparypH.

§ 3.4. Bopr6a ¢ AbpooGpasoBaHHEM HA peflleTKax

JIbnoo6pasoBaHHe Ha pemieTKax HMeeT MecTo B MepHoR obpaso-
BaHMA IWYTH H JOHHOTO JbAa. IloaBonHoe AbJoo6pa3oBaHHe HadHHA-
ercsa NpH mnepeoxJaxieHHH BoAn Ao Temmneparypu — 0,03 °C.
JAng npenrynpexaeHHs Jabaoo6pa3oBaHHA cAefyeT MOBHICHTL TeMIle-
parypy crepxHel perterox Ao 0,01 °C, 4To6H 4acTHUH JbAd HE NpH-
JAHNANH K MeTalJIH4eCKHM CTEepPXHAM.

Mepamu 6ops6ul ¢ abfoo6pasoBaHHEM Ha pellleTKaX ABAAIOTCS
MeXaHHYecKas OYHCTKAa pemeToK H HX oforpeB. MexaHH4ecKas
OYHCTKa pemeToK OT JbJAa OCYIlecTBAsieTcs ckpebkaMH, Oarpam,
nyrem ofpaTHO! NPOMLIBKH caMOTeYHHX JHHH. [IpoMuIBKY chepyer
NPOH3BOAHTL B NEPHOL JbA00Opa30BaHHsA (40 MOMEHTa 06pasoBaHHSA
NOBEpXHOOTHOrO JibAa) B TedeHHe 10—20 MHH yepe3 Kaxaule 2—4 v,
3ror cnoco6 sdxpexTHBen npH 3a6ope BOAM H3 BOXOHCTOYHHKOB,
B XOTOpPHLIX ofpasoBaHHe JibJa NPOHCXOAMT B HeGOJLINHX KOJAHYECTBAX
H Ha xoporku#i cpok.

[lpu uHTeHCHBHOM of6pasoBaHMM JNbjia MPHMeHAETCA OGOrpeB pe-
WeToK napoM, ropsuefi Bofofl M 3nekTpHueckum TOKOM. [lapooGo-
TPeB uin oforpes ropsueft BoJAoM OCYMECTBJAAITCS NMYyTeM Mponycka
N8pa 1 Bonu yepes TPyGUATYIO CHCTEMY pelleTKH JAHGo NMyTeM NojiBoia
Napa unH Bofm M pacnpefeseHHs HX Mepel pemeTKom.

Pacxon tenna (kIx) ompesenserca mno dgopmyne

W=W,+ W, (3.4)

Tle W, — notepu Tenna B mopsoAAwUX TpyGonposoaax; W, — pac-
X0 Tenia Ha Harpes BOHL.
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Pacxon Tensna ana nmopBopnodk m HaxsoIHOM Qacref TpyGonpoBoza
onpejensercs CaMOCTOATENbLHO Mo ¢QopMmyae

Wi=k(ti—t)L, (3.5)

rae k — Rosppuuuent rennonepenaur Ha 1 m TtpyGomposona,
kx/(m-u-°C); I, — TemnepaTypa napa WJH BONN, °C; {, — pacuer-
Has TemfepaTypa HapyxkHoro Bosnyxa, °C; L — IZauna Tpy6Gonpoeoaa,
M.

Ins H30JAHPOBAHHHX TPY6, YNOMKEHHHX HA NOBEpPXHOCTH 3EMJIH,

et dyahprs

= 1,150 dp 18 (da/3) + Mz |

rie Agy — KoS(hOHUHEHT TensONpOBOAHOCTH H3oasuuM (acGecTa),
kIx/(m-4-°C): Ay = 0,75; da, — nuamerp TpyGomposopa ¢ H3ons-
udefl, M; d — HapyXHLIA AMamerp NaponpoBOAa, M: o — Ko3tdH-
LHeHT TenNooraun: o = 147 xJx/(mM-4-°C).
MNpunumas dy,/d = 2, nmeem k = 4,19-+5,0 xIDx/(m-u-°C).
s HeM30d¥poBaHHEIX TPYG, Y/NOKEHHBIX HA MoBepXHOCTH 3€MJIH,
k = 460 xIDx/(m-4-°C), a nox Bojmoft k = 12 570 "x[Ix/(m-u-°C).
Pacxon Tema Ha Harpes Boanl (kJIXk/u)
W, =4190Q (t; — t3),
rie Q — pacxon Bouw, M%y; %, — DacuerHas TemnepaTypa nepe-
oxnaxneHua Boaw: I3 = —0,03 °C; i, — Temneparypa, no xoropo#t
Heo6XOMHUMO JOBECTH MOCTYnawmyio Boxy: % > 0,01 °C.
Pacxon napa (kr/4) no macce onpeneaserca No gopmyae
q=W/i, (3.6)
Ifle { — nonmoe TenJocofepxanne napa, KJDK/Kr; opuenrmposouHo
pacxof mapa Ha | M® mocrymamomell BOAW cocTapaser 0,15 kr.
Pacuer smexTpuryeckoro oforpeea peeroK CBOgMTCA K onpeneJe-
HHIO HOTPEGHOID KOJMHYeCTBa TeNnJa, HaNpPAXEHHSR, BeJHYHHH TOKa,
MOWHOCTH K cedeHHsA KaleJqs.
Yacoeoft pacxon TenJa
Wa=Qy4190At, (3.7)
rie Q. — uacoBofi pacxon Boxw, M°/4; At — nepenajn temmeparypm,
°C/u®: Al = 0,01 — (—0,03) = 0,04 °C.
Momgnocte (xBT), NMopBoxuMas K peIIeTKaM, onpefedsercs H3
BhIp aXKeHH

N = W 4/3600. (3.8)
Conpornpaerne pemerkn (Om) onpeneasercs no dopmyJte
R =cr (L/F), (3.9)

Iie ¢ — yAe/LHOE CONPOTHBJEHHE CTAMH MpH Hylesofi TeMmepaType
Boau: ¢ = 0,1; L — naMHa crepxkHA pemerkd, M; F — nonepewnoe
CeueHHe CTEPXKHs, MM?; r — Ko3HLUHEHT yBENHYeHus oMMYECKOTO
conpgmnnenna pemerkn (no AJbGepry) np¥ hepemenHoM ToKe:
r=_8.

62



Heo6xonuMeifl Tox / (A) ¢ yyeroM najeHus HanpsKeHHs, paBHOTO
10 %, B nHTalOWeM pemerxy kaleJe onpepensercs No (opmyJe

1= (V+0,1V)/R. (3.10)
CeyeHHe MNOABOAAmMero Kabenas
F = 2L,N-100/(V2pk), :E.11)

roe L, — AnuHa xabeas, m; N — momHocTs, BT; V — nanpsaxenwe,
B; p — NajieHHe HanpaxenHs, %; kK — NPOBONMMOCTh MelH, paBHas

57.
Hanpsxende peKomMeHAYeTCA NPUHEMaTh paBHum 50120 B.

§ 3.5. IxcnnyaTauns Box03a6OpHBIX COOpyXeHHMA
NOA3eMHBIX HCTOYHHKOB BOJLI

Bozosa6opul Bcex THNOB (HHQHALTPAUHOHHBIE, TOPH3OHTAJLHLIE,
waxTHble H TPpyOuaThle KOJOALbI, KaNTaXH) NOCNe OKOHYAHHA CTPOH-
TenbCTBa M oBopynoBands uXx HacocaMu W KHII ponaxuel GLITh HCOH-
TaHH TIyTeM MPOGHBIX OTKayeK C LeAbi0 MPOBEPKH paBoThl BCEX BoAO-
3aXBaTHLIX COODYXKEHHH, oNpelefeHHA MNpPOHSBOAHTENLHOCTH BoOJO-
safopa B LeJOM H YCTAHOBJEHHS ONTHMAJBHOTO PEXHMa ero SKCIIY-
arauHH B npefenax ofbeMoB 3abHpaeMoil BOAR!, 3a(PHKCHPOBAHHBIX
B paspelleHHH Ha CNelHa/JbHoe BOJOMOJb30BaHHE.

[Ipu npmemke coopyxkeHH® paboyed mpueMHoOH KomuccHeH Tnpo-
M3BOASTCA CJaefyioll¥e paGoTh: 3aMep NOJHOH rJIyGHHR KoJoiua,
ONpe[eJeHHe CTATHYECKOro H JAHHAMHYECKOTo YyposHel BOIHl, a
TaKXKe yAeJbHOTO pacXola BOJLI HJAH NPOH3BOJHUTENBLHOCTH COOPYIKe-
Huil. [TposepaloT: pacnonoxenne obcafHuX TPY6 (oTMeTKH HH3a—
Bepxa), BepTHKaAbHOCTb KOJIOALEB, KpeIJeHHe HAcOCHOro arpe-
ratra X HHXHeMY ¢WIaHLY OMOpHOH NJAHTH KOJIOAUA, KOMIVIEKTHOCTD
BOJlOTIOABEMHOTO OGOpPYNOBAHHA C AaBTOMATHKOH mycKa, KayecTBo
BEINOJMIHEHHA GeToHHOTO QYHIAMEHTA [Jisi ONOPHON IJIHTHL, NOJOMEHHe
3JeKTPONPHBOAA B KOJOAUAX M €ro KpenaeHHe K BOAONOABEMHOH
TpyGe, npaBHALHOCTb MOHTAXA HaNopHoOro TpybonpoBoAa (Ha yuyacTke
OT Bolo3aBopHOro COOpyXeHHs Ao cOopHoro pesepsyapa) B Hajauuue
Ha HeM 3anopHOH 3afiBHXKKH, o6paTHOro KjJanaHa, MaHoMeTpa, Bojlo-
Mepa ¥ KpaHa AJs B3ATHA npol BOALL.

[To okoHYaHHH NpPOBepKH ¥ BLINOJAHEHHsS OTJAjOYHLIX K PEryJH-
POBouHLIX paGoT B MPHCYTCTBHH KOMHCCHH NMpOH3BOAHTCA NOBTOPHHIN
NyCK CKBaX{HHLl B HYXHOM 3KCINIyaTallHOHHOM peXKHME.

Ipu skcnayaTanHK KoNOAUEB CleAyeT MOCTOAHHO KOHTPOJHPOBATh
HX pafory: oTMeyaTh BpeMs NMycKa H OCTaHOBKH arperara, 3aMepaTb
Pacxopn Bopaml mo BoZoMepy.

B nepuox akcruiyaTanMH KoJOAueB OCYMECTBJAATCA [VIAHOBO-
NpenynpeuTebHLEe 0cMOTP H peMoHT (cM. Ta6a. 3.3). Cocrae pabor
N0 TexymeMy M KanHTaJbHOMY peMoHTam npuBeleH s Tabn. 3.5.

ITpu nepHognueckoft 3KCMAyaTauHH CKBaXKHHBI AJIA COXPaHeHHSA
TpeGyeMoro KayecTBa BoAH B Hell Heo6XoZHMMo OTKaYHBaTh BOJY Ye-
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Ta6amana 3.5. INlepeverb OCHOBEHX BHIOB paGoT MO TeKyUIEMY
H KanHTAJIbHOMY DEMOHTAM BEPTHKaJbHHX
H TOPH3OHTA/bHHX CKBAXHH H IIAXTHHX KOJOALEB

Texymuf2 pemon?

KaneraasENR peMOBT

[poBepra cocrofuHA CKBak#EH] Npos-
Hag OTKavka BOJAH

CuMena H3HOmEHHRX Jeratel macoca,
nepeGHBKa Ca/JbHHKOB, CMeHa SJIEKTpO-
TeXHHUeCKOH anmapaTypw

YeTanOBKa MHeBMATHNeCKOTO (AR APY-
roro THNa) yKasaTejas IJf ONpPENeNEeHHA
CTaTHYECKOTO H JHHAMHYECKOTO YpOBHeH

MouTax H JeMOHTaX BOJONONBEMHHIX
HIH BOSAYWHEN Tpy6 spaudra H 8a-
MEHa HX

Onpenesenne xapakrepa H BeJHIHHH
sAWJIEHH] HJ/A BaCOpeHHs BOLOTpHEM-
HON 4YacTH CKBa)KHHH

Yucrka BojonpHeMHOf YaCTH CKBa-
MHAHH OT 8aCOpeHHES H SaHJEHHA

Onyckan#e BOXOHOALEMHHX H BO3-
AYUWIHBIX TPYG HA HOBYIO OTMETKY

Xnoprposanme CKBaxHHH C LUeJbI0
ofessapaXKHBaHUA ee

[Mocrpofika u pasGopka GypoOBOX BHII-
KH IPHM EKalHTaJbHOM PEMOHTe CEKBAXKHE

O6cnen0BaHH® TEXHHYECKOTO COCTOH-
HHHA CKBaXHHH, ofcajHHX TpY6, ¢QHIb-
Tpa H SaMeHa HX

Uncrka % saMena ofcajuux Tpyd w
¢uabTPOB

UHCTKa CKBaXHHH OT HOCTOPOHHHX
npeIMeTOB H NOCAe OGBAJOB, NORbEM
ONnylleHHHX HaCOCOB H HX JeTanell

Kpennenne CkBaKHHN HOBHIMH KO-
JOHHAMH OOCAaZRNX TpYO

[Mepexox ma SKCHAyaTallHi® APYIoOro
BOJACHOCHOTO CJIOf S5TOH XK€ CKBAXHAHE

Boccranos/iense  NPOH3BOAHTENBHO-
CTH CEBAXHHH INyTeM TOPNEIHpPOBaHHA
BaH 06paGOTKH cOnAHON KHCJIOTOH

llemenTanns 8aTpyGHOTO HJIH MeX-
TpyGHOro mpOCTpaucTsa H pa3CypHba-
HHe [eMeHTHOX NpOoSKH

3amena I/yGOKOBOZHOIO BOJONOITEM-
HOro OBOpYIOBaHHA

3ageaxa (TaMnoOHaxk) CKBAXHHE &
XJOpHpOBaHHE e NOcHe PeMOHTA

pes 10—15 gHeft o MOJHOTO HCYEIHOBEHHs B Hell MYTH, PIKABYMHEK
PesynbTarhl oTkayeK CJEAYET SAHOCHTD B SKCMJyaTalHONHKMA XKypHal,
Eciau cKBa)XyHa BBOJMTCHA B 3KCIVIyaTalMIO NoOCJe KOHCepBalMH, TO.
BO BpeMa oTKaukH Heo6xoaumo GpaTh npolbl BOAW AJs ee aHa/aH3a
(npumepHo yepes 6—12 u ¢ Havala oTkauku). B cayyae nonyuenus
HeyNoBJETBOPHTENBHOrO Pe3yJ/IbTaTa OTKAYKy CJAEAYeT HPOAOIKHTb.
Kosozun, sarpasHeHHe KOTOPHIX NDOHCXOAHT H3-3a neeKToB 06~
cafiHuIX TPy6, AOMMKHEN GHTH BOCCTaHOBJIEHHL.

Henonaaxy B paGoTe KOJONLEB YCTAHABJAMBAIOTCS MO CTeNeHH
H3MeHeHHMs MNpOH3BOAHTENLHOCTH, CTAaTHYECKOro H JAHHAMHYECKOro
ypoBHe#l, yleNbHOro PacXofid H KadecTsa BoAH. OCHOBHEE MpH3HaKH
HeucnpaBHOCTEA M BOSMOXKHBE NDHYMHE YMeHbIEHHS NPOH3BORH-
TeAbHOCTH TpYOUaTHX KOJOAUEB MpHBeAeHHW B Taba. 3.6.

CpoR HopMaJbHOM SKCIUIyaTalHH KOJONUEB 3aBHCHT OT Cnoco6a
H KayeCTBa NPoH3BOACTBA 6YPOBLIX paGoT, COOTBETCTBHS KOHCTPYKUHM
KoJofna ¥ THna GHALTPA THAPOJIOTHYECKHM YCJOBUSM, COB/IONeRHS
NpaBHAbHOTO PpeXHMa paGOTH BONOMOABEMHOrO OGOPYAOBAHNS.

Bonpoc o Heo6XOAHMOCTH PEMOHTA HJH JHKBHAAUHWHM CKBAXKHHH
pemaerca oprakusanudef, KoTopoR NpHHaAJERHT Kojojel, G yua-
CTHeMm npelcraBuTeNefi ropHoro Hai3opa, reoJIoriyecKkoro KOHTpoas
H MECTHOTrO CaHHWTapHOro Opraxa.
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K ocHOBHLIM NMpHYHHAM HapymeHHS paGoTh KOJOANEB OTHOCATCH:

a) 3aHoc (HABTPa nopolo#, KOTOpPHIH ofYyCJAOBJHBAETCH: HECO-
OTBETCTBHEM KOHCTPYKUHH (HJIBTPAa TpaHyJOMeTPHYECKOMY COCTaBY
BOJIOHOCHHIX TOpPOJ; MNOBPeXJAEHHEM BOJONPHEMHOA MOBEPXHOCTH
guIbTpPa-cCeTKH, TNPOBOJMOYHOH OOMOTKH HJM Kapkaca OUABTpA;
HeCOGJIIOAEHHEM YCTAHOBJEHHHX MpaBHJ KpenJeHHs KoJolla; He-
noBeleHHeM ofcaiHbiX TpPY6 A0 BOJOYMNOPHHEIX NOPOA; OTCYTCTBHEM
caJbHHKA, HaJHYHEM CaJIbHHKa HH3KOI'O KayecTBa B KOJbLEBOM 33a-
30pe MeX1y NoTaiHo#i PUILTPoBOi H pabouefi KoMOHHAMH B KOJOAUE;
OTCYTCTBHEM HJH HeNpaBH/LHLIM BLINOJHEHHEM 3aTpyGHON H Mex-
TPYGHOH HEMEeHTallMH; HeAOCTaTOYHOH AJHHOR HaA(GHALTPOBHIX TPYG;
[JIOXHM KayecTBOM MOHTaXa O/IOYHBIX QH/LTPOB (KOrza Mexny oT-
JeNbHEIMH 6JIOKaMH OCTalOTCA 3a30pH); HENpaBUiIbLHOA 3Kchiyara-
uHeHd KoJoAna (y4acThle OCTAHOBKH BOJONDHEMHHKA H H3MEHEeHHEe KO-
nHuecTBa oTGHPaeMOH BOjbl, 3aBbIIEHWE MOLLHOCTH BOJONOABEMHOIO
arperata H T.A.);

6) Koppo3ua $UALTpoB H TPy6 npH BO3AEHCTBUH arpeccHBHBLIX
BOA, a TaKxe 3JeKTPOXHMHYecKas Koppo3us Oayxiawuumq To-
KaMH;

B) 3apacTaHue QHALTPOB H Tpy6 NMPOAYKTaMH KOpPpO3HH B BHJE
ruipara OKHCH xKeJesa, COE)!HHEHHﬁ KanbiHa H AP.

an'-lHHl:I BbIXOJla H3 CTpOA KOJOALA YCTAHABJAHBAIOTCA MYyTEM
ero OGCJIEJIOBHHHSI. KOTOpOe BKJIKYAELT:

a) c6op, H3yyeHHe H aHaNH3 Bcefl MNpeamecTBYOllER paGoTul
KoJofila, BKJIOYas H npouecc OypeHusn;

6) CBepKy HATYPHHIX H [aCNOPTHHIX JaHHBIX;

B) yTOUHeHHe CTaTHYeCKOTO M JHHAMHUYECKOTO YypoBHER BOJIHI,
ylenpHoro neHra KoJojiua npd npoGHo#i OTKauKe M B INEpHOJ 3KC-
nJyyaTalHy;

Ta6auna 3.6. OceoBHble NPHIHAKH H NPHYHHBL YMEHbINEHHA
IPOHIBOAHTENLHOCTH apTEIHAHCKHX CKBAMHH

anSHﬂKll YMeHbIueHHA NPOH3BOAHTENLHOCTH CHKBAXHH BO3MOMHLE NpPHYHHBL
yMEHbU.IEHHﬂ NpOHIBO -
Cratuqeckuft JAnnamuyeckui Yaeannuh AHTENBHOCTH CKBaMHH
YPOBEHB YpOBEHD neGHT
Bea n3menenus Buiwe, uem Bes nameneunn Hencnpasuocth BOLO-
paHsbie NpHEMHHKA
Iocroannoe no- Mocroannoe no- To xe Ypeauenne paftou-
HHXEeHHe HHXeHHe Hufl JenpeccHH
INepnognueckoe IMephoznueckoe » Bausnue paGoTH co-
NOHHXKEHHE NOHHKEHHE CefHHX CHBaMXHH
Bes namenenus Huxe, uem YuenptieHHbR Hewucnpaskocte  Bo:
paHbile DONpHEMHOA YacTH
Huxe, yem Bes nameHenuns [Moutn Ges Yv1euka BOINH BLUE
PaHblye HIMEHRHHA AHHAMHYECKUTO YpPOBHA
To xe Huxe, ueMm YueubieHHu YTeuxa BOAW HHxe
paHbiLe JHHAMHUYECKOro YpPOBHS

3 s A. Dunrpues u gp
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) CHCTeMaTH3alHI0 CBeleHHH MO SKCNJAyaTamuM KoJoAua (Bpems
3KCITYaTallHH, IMepepbhiBH B SKCIJIyaTauHH, TMPpHUYHHBL OCTAHOBOK
BOJOTNOABEMHOr0 O6OpYAOBaHMS M T, N.);

I} OCMOTp yCTbA KOJIOALA, COCTOSIHHS BOAOMNONBEMHHKA, MO BO3-
MOXHOCTH -~ NPOBEPKA LEMEHTAUHH MeXTpyGHOre NpocTpaHCTBA;

e) ocMoTp cOopHOro pe3epByapa C leanl0 YCTAHOBJEHHS MoNa-
AaHHs B HEro B3BecH M o6pasoBaHMs oCajka ¥ NpOBeJeHHE aHAJNH30B
3TOTO ocaliKa;

) BCKPHITHE yCTbsi KOJOAUA;

3) H3BNE€YeHHe M3 KOJOAUA BOZOMOABEMHOrO OGOPYHOBAaHHS;

H) obcielloBaHHe COCTOAHHA CKBAXKHHEL.

Bce nosyvenHble AaHHLIE CONMOCTABJASAOT C CYIIECTBYIOMAMH 3a-
NHCAMH B XypHaJe 3KCIMYaTauMH KoJOAma; 3aTeM COCTABJSIOT OT-
YyeT, YCTaHABAMBAIOT BO3MOXHhe AedeKTH KoOMOAuUd, ONpeneafioT
npefBapHTeNbHEIA o6beM peMOHTHLIX pabor. Heobxoxumoe oGopyho-
BaHHe H HHCTPYMEHT, MpHMeHfeMble NPH PeMOHTe, MNpPHBEAEHH B
taba. 3.7.

OuncTKa cTeHOK 06CaZHHIX TPY6 H GHIALTPOB OT OTJONKEHHA coset
H MPOJAYKTOB KOPPOSHH MOKET [TPOHIBOAHTLCA NAYKOM C TYNEIMH 3Y6b-
AMH (Ha Tpy6ax, He paspyLIeHHHIX KOpposHeR) MJH MeTaJIHYeCKOR
uleTKo# (Ha Tpy6ax, YaCTHYHO paspyweHHHX Kopposuel). Orioxenns,
ocesmrde Ha safoe BO BpeMA OYHCTKH CKBa)XHHLI, H3BJEKAXTCA IKe-

Ta6anuna 3.7. O6opyaoBaliHe H HHCTPYMEHT,
HpHMeHsieMble /1A PEMOHTA CKBaXHH

CKBAMHNM OdopyAac»anKe I:u::gz;: !" ;: Bo%f;;';,%:?:{':&e
HeranyGoxne ABTOKpaH, Tpe- XKenonka, Oy- Pyynofi  mopm-
(rny6mHa po 50 m, | Hora (Merannuue- | punbHme TPYOHW, | HeBOR Hacoc, 3p-
HayanbHRA  pEa- | ckad, AepeBAH- | 6YypoBoA HHCTPY- | AHGT, HapyXHHe
merp Zo 168 mum) | BHasm), nefezKa | MeHT (xoMmaekT- | macocw thna ATH,

(pyunas, npuBoA- | mo), cranbHolf ka- | DBLH u zp.
Haf), TaneBas CH- | HAT, JIOBHABbHHI
creMa HHCTPYMEHT, pa3-
Hbie pcnoMora-
TeJIbHLe MaTepHa-
JIH

Cpemnne (rny6mn- ABTOKpaH, BHII- To e Jpandr, mo-
Ha 1o 300 M, na- | Ka (MeTanaHYe- TPYXHbE HACOCH
YaJibHH  Anamerp | CKaf HJM LE€pEBsH-
ao 700 MM H Go- | man), Ma4ra, INpH-
nee) poaHas  Jebernka,
Gyposo  ynapuo-
KaHaTHWR HAH ne-
PeABHXHOR pOTOp-
Hufl CTaHOK, TaJe-
paf CHCTeMa

ayGorne (ray- Poropun#t  cra- » To xe
6una mo 1200 M, | mok
HavalAbHBIRA  gHa-
Metp Ao 1000 mm)
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Tab6auuga 3.8. OcHoBHHE TeXHHYECKHe JaHKHe JXKeJOHOK
IJIA OYHCTKH CRBaXKHH

Henouku KoHeTpyKuns D.m:::'“P- Danns, M cplcln':l:::;g:.
MM
Kaananuas OrkphiTas 60 g9
gg 1i4
168

114 (312 1 1es—219
127 219
168 273

TMopmxeBas MNopuwens H3 Kosen 73 114—127
TIPOpE3HHEHHOTO peM- 89 168
HA 114 7 219
127 273

JNoHKoH, 5PAHGpTOM HMAM NpenBapUTeNbHO YCTaHoeJeHHOA TpyGoi-
JOBYIKOR C 3aKPLITLIM JHOM, KOTOpas 3aKPeNnIAeTCs B HeoGXOAHMOM
MecTe Ha KOJMOHHE ofcafHbIX Tpy6; MOBYINKA NepuonHyecKH H3BJeKa-
eTca H OuHlaerca OT oCajKa.

Jlns ouHCTKH HerayGOKHX CKBaXXHH OT MpoGok B GOJbLIIHHCTBE
clydaes NMPHMEHAOT XENOHKH C TapensyaTelM KaamaHoM (Ta6n.3.8).
[Ipo6ku GonbmHX pasMepoB H H3 pasHOPOAHLIX MaTepHasoB (MNeCoK,
TJIHHA W T. 0. C NPHMECBIO MeJIKOTO MeTaJlJIoJIoMa, CTPOUTENLHOTO My-
copa H Ap.) YRansdioT KoMOHHHPOBAHHLIM CNOCOGOM: NMyTeM pasphiX-
JIeHHA 0J10TOM HJIH NHKOMA H XKeNoHKo#, BoasHOR npomuisKo#t. [Tpo6kH
U3 MecKa Pa3jIHYHOro rpaHyJIOMETPHYECKOT0 COCTABAa H MEeJIKOMH raJbKH
BLIMBIBAIOT C MOMOIWLBKD 3pAHdTa ¢ OAHOBPeMeHHo#i nopgavel BoOALL.

B GoablUHHCTBe c/lyyaeB NpoGKH B CKBAXHHe o6pa3yioTcd B pe-
3y/bTaTe HeNPaBH/IBLHOrO pasMelleHHs CaJbHHKA Ha HajadHJILTPOBON
Tpy6e, HENOCTAaTOYHOR NJHHH HandHJILTPOBOR TpyG6hl, NJAOXOro Ka-
4ecTBa rpaBHiAHOR sackinkd. Jlins npenynpexnenss o6pa3oBaHHA Npo-
GoK B 3aBHCHMOCTH OT KOHCTPYKIMH KOJIOAIA H ero COCTOAHHA, BH-
COThI CTATHYECKOTO H AHHAMHYECKOTO YPOBHefl BOAL MPHHHMAIOT cae-
Ay1ollHe Mephi:

Ha HaApHABTPOBYIO TPYyOy IJNIOTHO HajeBaloT maTpyGoK C calb-
HHKOM H S3aJHBaioT LEMEHTHHIM pacTBOPOM MopepX CaJIbHHKA;

HapaulMBaoT naTpy6oK A0 COOTBETCTBYIOWEH aJHHH AJA NMpeaoT-
BpaueHHs MOCTYN/JEHHA TeCKa B CKBaXMHHY yepes 3a3op MeXAY Tpy-
6amu;

JOTIO/IHHTENBLHO 3acHNaloT FpaBHil B 3a3op norafiHoR (HUIBTpO-
BaNLHOM KOJIOHHHI.

[fpu nauTensHoM necKoBaHHH HerAYOGOKHX CKBaXXHH IIOBepx-
HOCTH 3eMJ/IM BOKPYT YCTbA CKBaXKHHEI oCefiaeT, NOSBJMIOTCA BOPOHKH
ofpymerHA. B sToM cayyae npuHHMAIOT MepH, YTOGH JHKBHIHDPOBAaTh
Nponecc NeCKOBaHHA, 3 BOPOHKY SaNOJHAIOT CYTJIHHKOM WJH TJIHHOR
Bo y3fexkaHHe MPOHHKHOBeHHS B KoJjofell MOBEPXHOCTHHIX BOJ.
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KanuranpHbii PEMOHT NPOBOANTCA CHeEHHAaJbHLIMH CTPOHTENb-
HBIMH opranusaudsMi. OH BKJIOYaeT YaCTHYHYIO H/IH NMOJIHYIO 3aMeHy
o0cafHBIX HAH PHUALTPOBANBLHBLIX KOJOHH, NPH HEOOGXOXMMOCTH pac-
IUHpeHHe AHaMeTpa pabodyed KOJMIOHHBI KOJOAIA, UEMEHTAIHIO KOJOHH
o6cagHuIX TPYO.

Co BpemeHem $HABTPH, 0COGEHHO C Masofi CKBAXHHHOCTbLIO H
He3HaYHTeJbHBIMH PasMepaMi NpPOXOXHBIX OTBePCTHH, MOTYT 3aKyro-
pHBaTbCA OCAJKaMH H OTJIOMEHHAMH coJieli; NPH 3TOM BOJZOHOCHbIE
nopojLl BOKPYI hHJILTPa UEMEHTHPYIOTCA, BCAEACTBHe Yero pacxof
BOJH TOCTENEHHO CHHXKaeTcA. B s3THX cnayyasx NpHMeHTIOT MeXaHH-
yecKHe, XHMMHUeCKHe H KOMOGHHHpDOBaHHbIE (MexaHHYeCKHe H XHMHYe-
ckHe) cnocoGhl OYHCTKH KOJIOALEB.

Hanuyue oTnoxeHndi onpepensiercs NyTeM MpoMepa TAyGHHH
KOJIOAUEB, KOTOpHI OCYyuUleCTBJAAETCA C MOMOWIbIO WITAHT, CHabXKeH-
HbBIX Ha KOHLE JKeJOHKaMH.

[To ofpasuy nopoms, H3BJAEYEHHOH XKeJIOHKaMH H3 QHILTPa,
MOXHO YCTAHOBHTH NPHYHHE 3aHOca (UILTpAa M XapaKTep €ro Io-
BpeXJeHHs:

HaNnHYHe MeNKOTo HJIHCTOTO MecKa ¢ AHaMeTpoM YacTHL, BO MHOIO
pas MeHbINHM pa3sMepa NPOXOAHLIX OTBEPCTHH YCTAHOBJIEHHOH CETKH,
YKashiBaeT Ha HeCOOTBETCTBHE HOMepa CeTOK HJ¥ TpaHyJoMeTpHue-
CKOTO COCTaBa TpPaBHAHBIX OGCHINMOK cOCTaBY BOJAOHOCHHIX MNODOA.

pasHO3SepDHHCTHR NeCOK ¢ YacTHIaMH, [HaMeTP KOTOPHX MNpeBhl-
LIaeT pa3sMep NPOXOAHLIX OTBEPCTHH CeTYATHIX HJIH MieNeBLX GHILTPOB,
CBHJIETe/ILCTBYET O MPOpPLIBE CETKH HJH NOBpeXIeHHH MOBepXHOCTH
$HabTpa;

NPHCYTCTBHE pasHO3eDHHUCTOro mecka C TpaBHeM H raabKO#,
pasMepnl KOTOPHIX NMPEBOCXOAAT pasMephl OTBePCTHH (ceTyaToro HJH
wesesoro) bUabTpa (PHALTP 3aHeceH Ha BHICOTY, NPeBHILAIOMYIO OT-
MeTKy HanhHALTPOBOH TPYyGhi), FOBOPHT © MOCTYMJIEHHH MOPOALI MO
KOJIbLIeBOMY 3a3opy MeXay HaaduabTposoi M ofcapHod Tpy-
Gamu.

OyHCTKa 0T 0CaJIKOB MOMKET OCYLIECTBAATHECA C MOMOLIBIO KEeNOHKH.
spandrTa, NyTeM pa3MbiBa IPYHTa BOJOM, a TaKXKe KOMGHHHPOBaHHEIMH
crnocoGaMu.

[Mpu paGore XeloHKOH MPOHCXOAMT TpamOoBaHHe, YMJIOTHeHHe
OCafikoB H HX 3a0uBKa yepe3 nepdopaliHio B 3a30P MeXZAY ceTKoft H
KapkacHoit TpyGo#i, B pe3yJibTaTe Yero BO3MOXHH BHNYyYHBaHHE
CeTKM Y, KaK CleACTBHe, ee pa3phiB. [IpH oyHCTKe lle/eBEIX QHALTPOB
XKeJOHKOA Mopojia B LIENAX TAKKE MOXET YIJIOTHATHCA H 3aKJIHHH-
BaThCH.

[lo paHHLIM NpaKTHKH, MpH 3aHOCaX (HALTPOB uesnecoofpasHo
MPHMEHATb JKeJOHKH, JeHCTBHE KOTOPHIX OCHOBAHO Ha OTCACHIBAHHH
ocajka.

[lpu skcnayatauuM KonokueB B HAaNOPHHX BOLOHOCHBIX CJOAX,
NPeACTAB/JEHHEX MeJKO3eDHHCTHIMH NeCKaMH, TNPHMEHSIOT crnocob
o6paTHo#i npoMHBKH. B 3ToM cayyae orosoBOK TepMeTH3HPYIOT.

BepXHeM (MlaHue YCTPaHBAaKT ABa OTBepcTHA. Uepes OfHO H3 HHX
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nponyckaloT Tpy6y, AOXOAAINYI0 AO OcajfKa B (GHJILTPE, a BO BTOpOe
BBAaPHBaIOT MaTpy6oOK, Yepes KOTOPHIH MNOAal0T B KOJOXEL, BOAY.

HcnonpsoBanue spaudra nossosifer NPoU3BOLHTH OUHCTKY B KO-
pOTKHE CPOKH H HCKJIOUHTb NOBPeXAeHHe (GHILTPOB HE3aBHCHMO OT
MaTepHana, H3 KOTOPOro OHH CHeNaHHl. IJpaAUdToM YAAJIATCA Kak
MeJIKHe YaCTHUH, TaK H IpaBuil, H raJeyHuK. 14 ouucTKy GUILTPOB
pEeKOMEHAYITCH 3PJAMPTH ¢ LEHTPAJbHEIM pacrnoJoxeHueM TpyG.
[IpH cnexaBIIMXCA OCajkaX B (PHJIbTPaX MoMeT OLITh HCNOJb30BaHA
KOMOHHHPOBAHHAf YCTaHOBKAa, OCHOBaHHas Ha paGore spJaudra C
OoJHOBDEMEHHOH TNofayed BOJHI.

Jna oUHCTKH (UNETPOB OT MEXaHHYECKOrO 3acCOpeHHf NpHMe-
HAIOTCA YCTPOACTBAa, B KOTOPHLIX HCHNOJbL3YiOTCA THAPABIHUECKHH
yIap H BaKyyMHpoBaHHe B Kosopue Had ¢uabtpe. Takum ycrpoiicr-
BOM, HamnpHMep, ABJAeTCA NMoplueHb ¢ MaHXeTaMH. [Ipn norpyxenuu
B BOJAY YTsi)XXeNeHHbI/ NOPIIeHb AaBHT Ha BOAY H TeM CaMbiM CO3JaeT
jaBJieHHe Ha 3a6oii H cTeHKH duasTpa. [IpH HeKOTOpOM (NOBHIIEHHOM)
LaBleHHH KianaH B (HUAbTPe OTKPHIBAETCA H MNPONYCKaeT BOAY.
[Ipn moxbeMe NMOPMIHA OH 3aKPhIBaeTCA, OJ NOPIIHEM CO3AaeTcA Ba-
kyyM. [Tox neficTBHEM BHelllHero faBJieHHA Boja C CHJIOH yCTpeMJfAeTcs
K GUABTPY M BHIMBIBAET YaCTHUKI, 3aKJHHUBAIOULHe QUILTPAIlHOHHBIE
NOBEPXHOCTH (CeTKH, uesau, rpaBuiinbie o6cuinku). [Ipu paGore
C MopliHeM C/efyeT NpenyCMOTpPeTh Mephl NpefoCTOPOXHOCTH, YTOOK!
He noBpenHTh GUIBLTP (0COGEHHO ceTyaThle (PHABTPH, ¥ KOTOPHIX BO3-
MOXKEH IMpPOPLIB CETKH).

ApdheKTHBHbIM METONOM OUHCTKH GHUJILTPOBR H NOBHILEHHA NPOHS3-
BOIAHTENLHOCTH KOJIONLEB ABJIAETCA KHCJIOTHaA oGpaGo‘rxa CIJHJIBTPOB.
Ee pexomeHAyeTcs NpPHMEHATL B NpothHI2KTHYECKHX UeafX, Koraa
3KCTJIYaTHPYIOTCA CKBAaXHHbI, BOJAA KOTOPHX CONePXKHT HeYCTo#H-
YHBEIE XHMHMYECKHe COelVMHEeHHs, a TaKXKe B TeX clyyadx, Korja Tpe-
6yeTcA CHUMXeHHe MeXaHHYeCKHX YCHJHHA, HeoGXOAHMMEIX AN H3BJe-
YeHHA CTapHX ¢GHIABTPOB.

Ilpu npomeiBKe ¢HHABTPOB HCNOAB3YeTCs TeXHHWECKHA pPacTBOP
coJiiHOH KHCJIOTHI KpenocThio oT 18 no 35 %. Bauauue KoHueHTpa-
UHH * TeXHUYECKOH W HHrHOMPOBAHHOH COJIAHBIX KHCJOT, O NaHHBLIM
B. M. TaBpunKo, Ha CTeneHb pacTBOPEHVMA OC3AJKOB OTPAXKEHO
B Taba. 3.9.

IlpH HANMHUHH B OT/IOMEHHAX GOJBLIOTO KOJHYeCTBA AJIOMOCHJIH-
KaToB AJIfl TIOBBLIIICHHA PACTBOPHMOCTH TJHHEI B COJNAHYK KHCIOTY
BBOAAT nuaBuKoByio kucaory HF B xonuuectee 5—8 %, koropas
Croco6CTBYeT OYHCTKe OTBePCTHH HHIBTPA, 3a6HTHIX GPaKLUHAMY NecKa
H BHIMABIUHM rejleM KPeMHHEBOH KHCAOTHI.

[lpu sxkcnayaTauMd KonoaueB ¢ BOXOH, coepmalled opraHuye-
CKHe peulecTsa, (GUILTPbl BHayale o6pabaThiBaloT HHTHOHPOBAHHOH
CoNnAHON KHcaOTON AJa pa3pylueHHMs MHHepaJbHBIX OCaJKOB, 2 3aTeM
CepHOii KHCJIOTOH ANA pasSpylueHMs OpraHHyecKHX coefvHeHHH.

* [pnBefiennne B TaG/HKIE KOHUEHTPAUHH KHCJIOTH NOAYYeHH B ofheme BOAM,
33KJI0YeHHOM B HJILTpe,
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Ta6anna 3.9. 3aBucHMOCTL PacTBODEHMA OCAAKOB OT CTEHeHH
EOHUEHTPAUHH TEXHHYeCKOA M MHFHOHPOBAHHOR COJAHLIX KHCAOT

PacTeropenne oc8fKOB, %, MPH KOHUEHTPAUHMAX
COMAHBX KucaoT, %
Ocapox, 3anoAHAWOMHA

npocTpancTao
“ﬁ;y%?;o A TexHuyecxoit RErRéuposannoft
B [0 15 20 5 10 15 20

B Bepxueft vactm 44,33 | 64,81 | 80,64 92,99 | 41,67 | 58,83 | 74,29 | 86,65
HALTPA
qJB cpemnell daCTH 52,74 [ 72,39 [ 83,10 87,01 | 51,17 71,21 [ 81,30 | 85,94
¢uabTPa
B HHxuell wactu 58,61 | 68,04 69,51 | 69,63 | 66,12| 67,06 67,31 68,11
¢uABTPA Ha paccTos-
HHHE 1 M oT OTCTOMHHKa

Mpamesanne OTHomenne nadecox o6pasme K KoaHwecTsy kncaorm 1 : 10,
BpeMA BO3AERCTBHA KMCAOTH PapHo 24 § npu # = 15+16° C.

Huruburophl NpeacTapaAoT cofoii opranHyeckue no6aBKH K KH-
cnore. HHru6HpoBaHHble KMCAOTH CHOCOGHH PpAcTBOPATH OKHC/BI
MeTaJJIoB, HO HE BO3JEHCTBYIOT Ha YHCTHIe MeTaIH. [IpoMblieH-
HOCTb M3TOTaBJHBAET COJNAHYI0 KHCAOTY ¢ HHru6utopom IIB-5.
B cayyae npHroToBJIE€HHs HHTHGHPOBAHHOM KHCJOTH Ha MecTe paGoT
MOKHO NDHMEHATb OAMH H3 HHrHGHTOPOB B CJAEAYIOWHX KOJHYECTBAX
(%): xaranuu — 0,5, yuukon ¥Y-2 — 2, yuuroa K — 0,15, yHukoa
IMH — 0,4, yuukoa AOC — 0,3, ¢opmanuu — 0,6. Tlpu vcnoan3so-
BaHHH Huruburopa IIB-5 ykeycHyw KHCIOTY npHMeHSThL Hesbss,
Tak Kak po6asKka 3TOH KHC/AOTH NPHBOAMT K BHINANEHHIO B OCAZOK HH-
ruGuTopa.

IMocne 06paloTKH (uALTPA KHCIOTAMH MNPOUSBOAAT OTKAayKYy
Bonbl u3 ofpafaThiBaeMoro KoJoAuna ¥ AeHCTBYIOWMX KoJoiueB, Ha-
xopAwyxcsa B6aH3H. Bo ppems oTkauku He cilefyer c6pachHBaTh BOAY
B OTKphITHIE BOJOEMEL.

K wuepocTaTkaM npHMeHeHHA COJAHOA KHCJIOTH JAJf BOCCTAHOBJE-
HHS NPOH3BOAMTE/NLHOCTH CKBAaMHH OTHOCATCA: of6pa3oBaHHe rasos
npu o6paboTKe, BLICOKAA arpeccHBHOCTb PacTBOPOB KHCJOTH, TpYA-
HOCTH NpH ee XpaHeHHH W TPAHCNOPTHPOBKE, HEOGXOAHMOCTL MPHHA-
THH CTeLUHaJbHEIX MepP No TeXHuKe 6e3onacHoCTH. B sToM oTHomenHH
Goslee mepCneKTHBHO HCMOJb30BaHHE TNOPOLIKOOGPA3HBIX peareHTOB
(THocyabdara v 6ucyabdhara HATPHA), B 3HAYHTENLHOA Mepe AHIIEHHHX
HEJl0CTaTKOB, APHCYWHX COJAHOA KHC/JOTE€ H HE TpeSyiomHuX crewy-
aJlbHo 060pPYAOBAHHOTO TpPaHCIOPTA.

[TepcneKkTHBHEIMH MeToAaM¥ BOCCTZHOBJEHHS IPOH3BOXHTENLHO-
HOCTH CKBaXKHMH ABAAIOTCA HMIYJbCHblE METOABl C HCNoJb30BaHHeM
SHepryH B3pbiBa AeTOHKpyiouwero muypa (JII) u snekTporuapoynapa.
Ons yBenuyeHHs Ae6HTA I2XTHLIX KOJIOALEB MOXKHO IPHMEHATH TaKXKe
ycTpo#ictro, nokasanHOe ma puc. 3.2 (YUBX, r. Posxo).
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Phc. 3.2. YcrpoficTBo BosonpHeMHON NOBEPXHOCTH B [MaXTHHX KOJORUAX

I — HaKNOKHMA KAaHaA K cTeHXe kodoaus; 2 — CMEHHeMAR 3arpyska (GrabTp); 3 — nepdo-
pHpoBaruMA nKCT; 4 — GoaTtw: § — TpYOa Agn c6poca cueMeHTHpoBamMOR nopoad; 6 —
npobxa

Jlna ycraHosnenusa nedeKToB B TpyOMaTHIX Ko/oALAX, a TaKKe
AN NPOBEPKH KayeCcTBa BhLINMOJHEHHBLIX PEMOHTHBIX paGoT B NMpPaKTHKe
GypoBoro nena HayWHaeT BHEAPATbCA (OTOTPapHpoBaHHe, KOTOpOE
N03BOJIAET MOJNYyYaTh CHHMKH CT@HOK KOJIOAUEB (Anf oOHapyXKeHHs
TPl H, KaBepH H T. 0.), NOBEPXHOCTH GHJILTPOB, MeCT COeHHEHHA
TPY6 H T. A. JnA 3ToA LeJH NPOMBILIIEHHOCTHIO BHINYCKAIOTCA CIie-
UManpHue dorToannapaThl.

[locne npowsBoncTpa peMOHTHHIX paboT OCYMIECTBAAETCA HE3HH-
Pexuns HaaBOAHOA H MOABOXHONA YacTell KoJopues. IIpH of6paGoTke
XnopHolt BOAOH MOABOAHOH YacTH KOMOALEB Mocje CMEMIEHHA XJopa
C BofOM KOHLEHTpauHs ero MoJuKHA GLTL He Menee 50 Mr/n. Bpems
HX KOHTaKTa NIpHHEMaeTcsi paBHHM 3—6 4, nocsie yero BOAY OTKayH-
BalOT N0 HCYe3HOBEHHA 3aMETHOro 3amaxa xnopa. HaasopHyio 4acTs
B WIAXTHRIX KOJ0ALAX OOMLIBAIOT HECKOJbLKO pa3 pacTBOPOM C KOH-
Uentpaudedr 50—100 Mr/n akTHBHOrO Xujopa.

Happonnas yacte TpyGYarhiX KOJOANEB (CKBAXHH) MOXET GbiTh
3anosHeHa XJIOPHO#A BOJOA C KOHLEHTpauueii aKTHBHOro xJjopa 50—
100 mr/n va 3—6 v.
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Ons dukcauun XJOpHOro pacTeopa B npefesax HaaBOAHOR 9acTH
KOJIO[ila DPEeKOMEeHAYeTCA YCTaHaBJAHBATh MHEBMaTHYECKYIO MNpoOKY
HZ HECKOJBLKO METPOB HHIKE CTaTHY4eCKOro YPOBHR.

OcHOBHBLIMH NPHYHHAMH, BHLI3LIBAIOIKMH BEIXOA [OPH3OHTANLHBIX
CKBaXMH Jly4YeBHIX BOA03a6OPOB H3 CTPOA H/JH CHHXKEHHE HX BOAO-
nofadH, ABAATCA 3aHoc GHUNLTPOB MOPOROR H3 3KCNNYaTHPyeMoro
BOAOHOCHOIO IJ1acTa, XHMHYECKHEe OTNOXEHHA HAH OHojJorxgeckoe
ofpacranne NMOBEPXHOCTH (PHILTPOB H KOJAbMaTaLHA TPYHTA AHA BO-
JOEMOB.,

OyHcTKa GUABTPOBLIX TPYG OT MEXaHHYECKHX, XHMHIECKHX H 6HO-
JIOTHYECKHX OTNOXKEeHHH MOXET OCYIecTBARTHCA MO METOAHKaM, H3-
JNOKEHHBIM JI1 BePTHKAJbHBIX CKBAXHH.

aunenuio (Koabmarauud) mnoxsepraerc HeGoJbINON MOBEPXHO-
CTHBI c/lofi TPYHTa AHa pycha BofoeMoB. iR cMmbIBa ero caegyer
HCMOAb30BATL NOABHXKHLIE HallBOJHLIE cpelcTBa (KaTepa) ¢ MEXaHH-
YeCKHMH HJAH THAPaBAHYECKHMH YCTDOIHCTBaMH.

[lpn ofpasoBaHuH OCalKOB B T'OPH3OHTAAbHHIX H HHPHABTPALM-
OHHBIX BoOJllo3aopax peKoMeHAyerci [POH3BOJAMTb NDOMBIBKY HX
BLICOKOHaNOPHEIMH CTPYAMH BOJLl 4epe3 CMOTPOBblE KOJOAUEL.

SxcnayaTaluna KaNlraxel 3ak/wo4aeTcs B MOARepKaHHH B Hcnpas-
HOM COCTORHHH BXOAa B BOAONPHEMHYIO KaMepy, BEHTHARLHH, Bojo-
MepenHBHHX TPY6, CETOK Ha BceX OTBEPCTHAX, HCKJYAIUIHKX Mona-
JaHue HaceKOMBIX H 3eMHOBOJHBIX B KaMepy, a TaKXe BceX CTDOHTeNb-
HBIX KOHcTpyKUHi. Kamephrt kanrtaxedt cienyer B onpejieleHHLIE CPOKH
NpoMbIBaTh H Ae3uH}pHUHPOBATE.

[Tpu skenayaTanpu Beex Bofo3aB6OPHLIX COODYXKEHHI A 3aXBaTa
moA3eMHKIX BOA HeoGXofaHmo ofpalllaTe BHHMaHHYe Ha cofepiKaHHe 30H
CaHHTapHOH OXpPaHBl H NPELYCMaTPHBaTL MEPb!, NPeiOTBPallalollHe
nonafaHue 3arpA3HeHHH KakK B Bofo3afopHLIE COOPYXEHHA, TaK H
B BOJHEIE HCTOYHHKH,

IFnanasa Il. BonONPOBONHLIE CETH
§ 3.6. Mcnutauums W TpHeMKa HapyxHbix Tpy6onposopos

Henbitanua HapyXHBIX TPYGONPOBOAOB THAPABJIMYECKHM CIOCO-
6om (onpepefeHHe BENHYHHB MCNLITATENbHHIX NaBJEHHH, HomycTH-
MbIX 3HaueHHH YyTe4eK BOJH, HCIIBITaHHe TPyGonpoBomoB B ocofmX
ycJaoanfx), a TakxKe HX NpPHEMKa B 3KCIAYaTaOHio JOKHBI NPOM3-
BOAMTLCA B COOTBETCTBHM c TpeGosaAuamMH CHull 111-30—74.

§ 3.7. Oprannsauna cayxGbl ceTH

HopmaTHBb 9HCNAEHHOCTH paGoudX 115 o6CAYXHBaHHA BOXONPO-
BOAHBIX CETeli YCTaHaBJHBAIOTCH B 3aBHCHMOCTH OT NPOTAMKEHHOCTH
BOJIOBOLOB H cereil ¢ YYETOM 4Ykcja palodHX, 3aHATHIX AWKBHEALHeR
aBapufA Ha cerax (taba. 3.10).

72



Ta6amrua 3.10. HopMmarueu wucaennocTH padounx
00 OGCNYXKHBAHHIO BOAONPOBOAMOA ceTH

IpoTsxkKen- Iporsaxen- [1pOTRXKeH-

HOCTH BOAO- | YHCAGHHOCTL | HOCTL BORO- YncaemHooTs | mocTs Bojio- | YUmcaeHnocTs

npoBofHoRk paGounx, npoBogHOf paGounx, nporopiHOA pabGounx,

CeTH, KM, Qed. CeTH, KM, weda, ceTH, KM, qesa.
RO Ho Ho
12 3,0 150 23,8 330 41,3
15 3,6 160 24,8 340 423
20 49 170 25,8 350 43,3
25 6,1 180 26,7 360 44,3
30 7.3 190 27,7 370 45,3
35 8,5 200 28,7 380 46,2
40 9,7 210 29,6 390 47,2
45 10,9 220 30,6 400 48,2
50 12,2 230 31,6 410 49,2
60 13,3 240 32,6 420 50,2
70 14,5 250 33,5 430 51,1
80 15,7 260 34,5 440 52,1
90 16,8 270 35,5 450 53,1
100 18,0 280 36,4 460 54,1
110 19,2 290 37,4 470 55,1
120 20,3 300 38,4 480 56,0
130 21,5 310 39,4 490 57,0
140 22,7 320 40,4 500 58,0

MpreuewaHun [. Mpn nporakennocty cern cewme 500 *M HE KaxawA nocne-
AyioIHR KHAOMETD cerH poGapasercn nopmatup 0,11 geaopena, 2. TIpE pacuere wmcaeHHOCTH
paGouHx B oSIYIO NPOTAXEHMOCTs CeTH BKAMaeTcA NpPOTAXeHHOCT: Bofiopogom. 3. [IpH
06cnyKHBaHHH ceTefl B 0COGWX KAHMaTHHUeCKHX ycaoBHAX (ropoxma Kpafiwero Cepepa m CH-
GHpH), a TAKXKE CETER C NOBLIMEHHOR CTEMeHbI0 33cOPAEMOCTH K HODMATHBAM wHCAEHHOCTH
MOrYT TNPHMEHATLCH nonpapodHne KO;MEHHBH‘I‘H, KOoTOphie ycraﬂsn.ﬂunalﬂﬂ:ﬂ Ha MecTax
num:crosuuuu OPréMM3AUHAMH B SaBHCHMOCTH OT KOMKDPETHMX YCJMOBHR 3KCrAyaTauHy
cereR.

[lpu nporaeHHoCcTH cerefi Bolonporojos meHee 10 KM yHCAEH-
HOCTb paGoudx Mo TpeGoBaHHIO TeXHHKH Ge30lACHOCTH YCTaHABJH-
BaeTcR He MeHee 3 uenoBek.

B coctaB pa6oT NMpH 3KCNAyaTauu¥ CETH BXOAAT: NpoduiakTHue-
YECKH/l OCMOTDP CETH; OCMOTP M PEMOHT MOXAapHL/X FHAPaHTOB H ap-
Marypel ceTH; H3MepeHde JapjeHnH Ha cerH MaHOMETPOM; COEJHHE-
HHe M pa3befivHeHHe (JIAHLEB; MoAYEKaHWBaHue DPacTpyGoB YYTYH-
HBIX TPY6; NOCTaHOBKA cefleN0K; CMe@Ha XOMYTOR Y CeIeNoK B KOJMOALE
nof HaNopoM; yTenJeHHe ceTeBof apMaTyYPh! H noKapPHBIX MHAPaHTOB;
Pa3Gopka yTenseHH#i; OTOrpeBaHHe 3amep3IIMX y¥aCTKOB CeTH H ap-
MaTypH; nycK H 3aKDHTHE NOAHBOYHLIX BOJXOMPOBONOB; MNPOMBIBKa
AOMOBHIX BBOJIOB ¢ NPOYHCTKON (DAaCOHHEIX YacTel B KONOAUE H Y BOJO-
Mepa; peMOHT KHPNHYHEIX KOJONNEBR cO CMEeHoll WYTyHHOro JIOKa;
OUHCTKa2 KOJONUEeB OT TPA3H; OUHCTKA KPHIUKW OT CHera H CKasbl-
BaHHe JbJa BOKpYT Bofopa3@opa; PeMOHT W npOBepKa BOJAOMEDOB.

Jnn npaBHabHOA 3KCHJyaTauMM BoJAOBOJOB JAHaMe€TPOM  JO
1000 MM 1O HesacTpOEHHOM TePPHTODHH NpepyCMaTpHBAETCA 30Ha
caHuTapHON OXpaHbl Mo 5 M B ofe cTopoms or OcH Tpy6onposona,
NpH JHameTpe BoXoBojoB Gosee 1000 MmM — mo 10 M B 0Ge CTOPOHE! OT
ocH TpySonposola.
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Ina obecneueHHs aBapHAHO-BOCCTaHOBHTENLHHX K NpOdHIaKTH-
yecKHX pabor no o6CAYXHBAHHIO BOAOBOJIOB B 3Toff 30Re 3aNpellacTcH
NPOBOMIUTHL BCe BHALI xo3RfcTBeRHON NeATEAbHOCTH 6e3 COorAacoBaHHA
BJaJle/ibeB BOAONDPOBOAHOR CETH.

PafiorvpoBaBHe BONONPOBOAHOH CETH NPOH3BOJHTCA TaKHM 06-
pasoM, uro0H TNpOTHAMXERHOCTH ceTH pafioHa He INpesHana 300—
350 kM, a paccrofinMe MeXAy caMHMH YAaJEHHEIMH TOYKaMH HDYr
or Apyra Onio se Goabme 10 M.

§ 3.8. PaGorsl no comepmMAHHIO M PEMOHTY ceTel

[Inanoso-npeaynpenutensaeie ocMoTpu M pemonthl (1O H
[IITP) npoBomsiTcR ¢ uenbio NpefOTBPauIeHHS MOBPEXNEHHH, BBI3bl-
BA€MLIX €cTeCTBEHHEIM H3HOCOM, H OCYUEecTBJAAIOTCH B COOTBETCTBHH
¢ YKa3aHMsAMH, fNpuBefeHHRIMH B Taba. 3.11—3.14.

B coorsercTBuH ¢ coBpeMEHHEIMH TPeGOBaHHAMH MO NOBHLILEHHIO
MPOH3SBOAMTENEHOCTH TPYAa, COKPalleHHO CPOKOB JHKBHAALHH aBa-
pHit H NPOH3BOICTBa PabOT SKCIVIyaTallHOHHBIE YYacTKH JO/KHB! GRITh
oGecreyeHH aBapHHAHO-DEMOHTHBIMH MEXaHM3MaMH: KOMIPECCOPaMH,
3KCKaBaTOPaMH, NHEBMaTHYeCKHMH CBa2eGOAMH, aBTOMATHYECKHMH
NOXLEMHBIMH KPaHaMH, 3JeKTDOCBAPOYHBIMH arperatami (B TOM
9Hc/Je MONBOLHBIMM aBTOCBAPOYHLIMH arperaTams), MeXaHH3MaMH
N 9eKaHKH, oOpyOkd, cBepJeHHs H oOpe3KH TPyO; chelHanbHbIMH
MalliiHaMH (aBapuitHo-BofonpoBonHO# ABM-2, peMoHTHo-Bofolpo-
BonHoft PBM-2, onepatusHo-Bomonposopuofi OBM-1); mexaHusu-
poOBaHHBIMH HacOCaMH IR yAaJleHHd BOABI H3 KOTJOBaHOB, KOJOL-
aeB, a TaKKe YCTaHOBRaMH Ans onpeccOBOK OTpeMOHTHPOBaHHbIX
yuacTKoB TpyGompoBoaoB u ap. (raba. 3.15).

TexHuueckHe XapaKTeDHCTHKH Tanefi, NOMKDaToB, MNOABEMHBLIX
KpPaHOB, NHEBMaTHYECKHX MOJIOTKOB H APYTHX MEXaHH3MOB NPUBOAATCH
B CNPpaBoYHHKAX [0 cnerHansHbM padoraM (MOHTaX CHCTEM BHELIHEro
BoflocHaGXKeHHs W KaHanu3alMA).

OCHOBHLIM TPYZOeMKHM BHJIOM paGoT SBAAETCA NPOYHCTKa OT
OTNOXEeHH# y9acTKoB TPYGONPOBOLOB, MPOMEIBK2 H Ne3HH(PeKuHn HX.

[Mpuannamn OTAOKeHHA MOryT GbIThb:

KoppoaHa MeTaana Tpy0, KOTopa? NDHBOIHT K OGpa3oBaHMHIO
rufpookucH xeneaa Fe(OH),;

BhmafieHHe H3 BOAH NpPH ABHXXeHHH ee MO TpyGonpoBofaM ciy-
yaffHo MomaBIIMX MeXaHHYecKHX npumecedl (MECOK, WJ, IIHHHCTHE
9acTHUM H T. 1.);

KH3HENeATebHOCTL OakTepuit (Hanpumep, xenesofakTepui);

BhINaJleHHe HAa CTEHKH TPYGONpPOBOJIOB conell )Kenesa W KaAbLHSA.

Hanuuue B Bolle XJOPHAOB H cylbtaToB (HOHBI WX paspyllaloT
3allHTHEIE OKHCHLIE TUIEHKH) CTHMYJHpyeT 06pa3oBaHue KoPpPO3HOH-
HbIX oTMoKeHu#i. B cayuae BoicoKOH KOHUEHTPANHH XJAOPHAOB H
cyandatos (300—400 Mr/a) 3HayHTE/NbHBIE OTNONEHHS HMEIOT MECTO
H IPH Ma/biX pelHUHHAX nokasarens crabuiabHocra (0,2—0,4).
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Ta6arma 3.11. JIMO & ITTIP no conepmauuio cern

m——

Hﬂ“‘;ﬁ'&g:‘"“ Cocrap paGor Cpokr paGor
O6xon cerr O6xox mo Tpacce BOAONMPOBOAHMWIX 1 pas B 2 me-

Ocmorp nuxelinoit
ceteBOA  apMaTypH
H NpOYEro ceTeBoro
o6opYAOBaNHs

OGcnenosanue
TeXHHYECKoro  Cco-
cTOSIHUS AIOKEPOB

OcMoTp nepexo-
108 Nop NYyTAMH
(TyHHeseil)

TexHuyeckoe o6-
cjeJOBaHHEe ROMO-
BHX BBOJOB

Ocmorp u  npo-
BEpHAa YAHYHHX BO-
AopaaGopos

Hceneposanne pe-
XHMa paGoTel BOAO-
NnpoBoAHOR CETH

llpomuBka  ceTn

Meponpuarus no
npejoxpaHeHHIO Cce-
TeBHX YCTpoHCTB OT
3aMep3aHusa

Tlposepka sanaca
BOIH B MOAIEMHHX
pesepayapax

nuunll ¢ nposepkoft HANHYHA Koopau-
HATHHX Ta6Aun, a TaKXKe HANHYAA H
COCTOSIHHA KpHILUIEK KOJOAUEB H Mpo-
YHX CeTeBHX YCTPOACTB; BHSABAtHHE
npoBalloB MOCTOBHX Y KOJOJuUEB H
Ha Tpacce BOJONPOBOAMHX JMHHA, Te-
Yeil ua ceTH M NMPOYHX HeRcHpaBuocTel

OcMoTp cereBORt apMaTypH, 3aKJio-
4aloWMHACA B NpoBepKe TeXHHYecKoro
COCTOAHHS JNHHEAHHX CeTembiX 3a/BH-
MEK C TpOBepTbiBAHHEM IMuHfened,
NOMAPHHX THAPAHTOB, BO3AYIIHHKOB,
KOJIOALLEB, CMeMHaNbHEX KOJOAuEB H
ApPYrux YCTpORCTB Ha BOJOMPOBOAHHX
ARHAAX

[lposepka MIOKepoB ua yTeYKy c no-
MOILbI0 BOAOMEPOB HJH KAKHM-JIHGO
ApYraM crnocob6oM

OC.MO‘I‘]) Nepexoaos IMOA MeJe3Holo-
POMHEMH MYTAMH W YcTpoi#tcTs, pacno-
JIOXKeHHBIX B HHX

OnpeneneHue TEXHHYECKOrO COCTOR-
HHA BOAOOPOBOAHOIO BBOAA HA O0bEKTE:
3ajBHXXKH XoJnojua, TpyG, MNOABOAXH
K BOLOMepY u BceX KpaHOB y BOJO-
Mepa; npoBepKa COCTOSHHA BOAOCHAG-
KeHHS O00beKTAa H HAMMYHSA YTeYKH M3
BHYTpeHHER ceTH

OcmoTp yaHUHLX BOAOPA3GOPOB, pe-
TYNHpPOBKA uX DaGOTH

Buispaenne pacrnpejeneéHHs CBOGOA-
HHX HANOPOB Ha BOAONPOBOAHOM ceTH
ropofa nyTeM MpOBEPKY AABACHUS Ma-
HOMeTPAME B KOHTDOJBLHHX TOYKaX

[MpoMbiBKa TYNuKOBHX MHHHMA, yyacT-
KOB KOMbOEBON CEeTH

Orennente ¥ CHETHE OTENNEHHH C Ce-
Tepol apMaTypH; MPOBEpKAa MOArOTOB-
JAeHHOCTH K 3MMe BHYTPHAOMOBHX BOJO-
npoBOXOB H Y3JI0B BOAOMEpOB

IMpoeepka 3anaca BOAH B pe3epBya-
pPax H NOXApHNX BOROEMax

cAana

1 pas B rog

1 pas B roa

1 paa B rox

| paa B I—
2 roaa

1 pa3 B mecsan

1 pas 5 2—
3 mecaua

B 33aBHCHMOCTH
OT MECTHHX YycCJI0-
puft

Exeroano 8 IV
u 11 xsapTanax

ExeauesHo
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Ta6amua 3.12. Tlepewenb ocHoBHHX BHAOB paGOT mo TeKylieMy
H KanHTaJbHOMY PEMOHTaM BOAONPOBOAMOH ceTH

TexkymBf peMosTt

Kanuranswufl pesont

HarMeHoBanHe
KT8
3a]BUXKH
lNoxapHue ra-
APaHTH
BonopasGopaue
KOJIOHKH

Bantyaw u npe-
AOX paHHTEAbHHE
KaananK

JomoBue Bofo-
NpPoOBOAHHE BBOAK

3amura Cermn of
Koppodauu Gayxna-
IOUWHMHE TOKAMR

Uenrpanbune
AHCneTyepckne
NYyHXTH

76

Ha6uska cansb-
HHKOB M NMOATANKKA
raex; cMeHa G6oJ-
TOB, NpPOKNANOK;
oKpacka Kopnyca

PeMoHT KpenJe-
HHA, CMeHa GoAToB
H NPOKAAN0K; OKpa-
cKa kophyca

PemouT Ha Mecre
HEHCTIPABHHX KO-
JIOHOK C NpoBepKofi
paboThHl 9MKeKTopa
¥ ApYyrHx uacrefi
KONMOHK¥; OKpAackKa
Kopmyca

3amena Goatos,

NpoKAAAOK, pery-
NKPOBKA DAOOTH;
oKpacka

PemoHT oOTAEABL-
HHX  TIOBpeXHhen-
HHX MecT

Cusrue moTen-
OHANbUH X Ana-
rpamm TpySonpo-
BOfl — 3eMasg €
meNMbio DHABIEHHH
aHOMHBIX 30H

3amena oTAENDL-
HHX Yy3N0B NyJabra
ynpan}leHHﬂ H NpH-
GopoB CHIHAJIH3a-
HHE R aBTOMATH-~
3allue

Pas6opka 3aABHIKeK, YHCTKA, CMa3jKa
c 3aMeHoff HIHOCHBLIHXCHA YacTel, ma-
GpoBKa, pacToyKa HJH 3aMeHa ymior-
HHTENbHHX KoOJen 3aABHXKEK, 3aMena
H3HOLUeHHH X 3aABHXeK

Pemont ¢ 3aMeHOA HIHOWEHHHX 4a-
crefi; CMeHa HerofHelx FHAPAHTOB; Bpea-
Ka HOBHX NOXAapHEX MOACTABOK C YycTa-
HOBKO# FHAPAHTOB

Pemontr c 3aMenoft wu3HOCHBWHXCA
naeraneif; pemMont H achanbTHpoBaHke
NJIoMAA0K H OTBOAHHX JIOTKOB; 3aMeHa
NOJHOCTLIO HIHOCHBLIHXCA KOJIOHOK; 3a-
MeHa KOJIOHOK YCTapeBIIHX KOHCTPYK-
uufi Ha HOBHE, YCOBepIIEHCTBOBAHHLIE]
YCTAHOBKA YKA3aTeNbHHX Taban4ex

Pemour co cMeHoil MaHOWEHHHWX Je-
tTanel u mposepXoil paGoTh; 3aMeHa
NOJHOCTBIO HAHOCHBIUMXCH BaHTY3JOB
HJAH NMpeAOXPAHHTENhHHX KJaNnaHoB

IMepexsnanka n3HOWenHuXx TPYS BBOAA;
XHMHYecKas, FHAPONHeBMaTHYECKAS WJR
MexaHHYeckas YHCTKa BBOLA AJA BoC-
CTaHOBNEHHS ero MNponycKHOA cnocod-
HOCTH; NPHCOBAHHEHHe OTAENbHEX JOMOB
K BOAONPOBOAHOH CeTH; CMeHa BOfO-
MEpOB; YCTAHOBKA peryasiTopoB AaBne-
HHfl Ha BOJAONPOBOAWKX BROJAX; Nepe-
BRIKA BOAOMEPHHIX Y3/70B, BHHOCKZ BO-
AOMEpPOB H3 NPHRAMKOB W KOJOAleB;
CMeHa HIHOWEHHHX XOMYTOB H CEAeNO0K

PuTthe KOATPOAbHHX wyphos B Me-
CTax HaHGOJbUEro NOJOXKHTENLHOTO No-
TEHUHANa TPYGONPOBOAOB OTHOCHTENLHO
3eMAH ANH ONpejeneHHs KOPPO3HOHHHX
nospexfenui; YcranoBKa sammtH Tpy-
GONpOBOAOB OT KOPPOIRK 6.1 YIKAAIOLIHMA
TOKAMH ¥ NOYBEHHOR KoppO3IHH

[lepecGopynomanne nymxros ¢ ycra-
HOBKOR MOAEPHHIHPOBAHHKX NYJAbTOB
ynpabJieHRs N0 HOBOH TeXwoNOrH4YeCKoON
cxeme



Mpononxenue tada. 3.12

HaHMeHOBaHKe
obpexTa

TexymH#l peMOHT

KanutaaeHuft PeMOHT

TpySonposoan 1
CeTH

Konoauw u xa-
MepH

Iiokeput u Bono-
BHIMYCKH

3ageaxa oraenb-
HHIX MecT YyTeuek
nyreM [OCTaHOBKH
PeMOHTHHX MY(T,
XOMYTOB HJR cBap-
Koit

lNonuexanxa ort-
AeNLHNX pacTpy-
60B; cMEHa OlHHOY-
ubx Tpy0

Tposepka Ha
yTeuKky OTAeAbHO-
ro yyacrka CceTm

YcrpaHenue cBH-
weft, 3agesxka or-
AENbHHX MECT pas-
pyillenHolt KJaaKH;
PEMOHT XO[OBHIX
cko6 H JNecCTHHN;
PeMOHT OTAENbHHX
MeCT CTEH, KOJMOA-
nes; of6aenKa no-
TPeBOXEHHNX J10-
KOB

Ouncrxka fioxe-
poB OT TpsAsH; 4a-
CTHYHAN &o 50 %)
NAaHAPOBKA OTKO-
COB; CKAmHBaHHE
TpaB Ha OTKOCax;
PeMOHMT OTAEJAbHHX
MecT HITYKAaTYPKH;
OKpacKa, PeMOHT H
3JaMeHa RIOKEPHHX
JHAKOB

3amena ydvacTKOB TPYS, NpHIUENIMX
B HETOJHOCTL, HA TPYOH B OTAENbHMX
cayuasx JRaxke M3 JPYroro Marepuana;
oflllag MPOTAXKEHHOCTb TAKHX Y4YacTKOB
He fomxHa npesnmarb 200 m na | km

O6cnenoBanne ceteft ma yTeuky ua
ydacTke, MNOMJENKAUlEM KanHTaJibLHOMY
peuowry. c npnuenenaem CrnelHaJAbHRNX
nprGopoB ¢ onpeccoBkofl 9Toro yyacrka
BojoR, c nocaeaylowed JRKBHAaDued
OGHApYXKEHHNX HeHCnpaBHOCTeH

Xumudeckag HJAH THAPONHEBMAaTHYE-
CK4a5 NPOMHBKA CETH HAu MeXaHHuecKas
npoYncTKa ee ¢ npoMmbiBKodl Bopoi,
NpHMeHsieMile BMECTO MNEpPeKNajKy 3a-
POCUIMX YYacTKOB; MOJNHAA 3aMeHa TH-
LPOH3ONANHK M TEINIOH3OJMAUMH TPYyGo-
NpPOBOAOBE C BOCCTAHOBJNEHHEM H 3ame-
HOlt KOpoGOB ¥ GYTAApOB; NepeyeKaHKa
H 33fefKa CTHKOB; NPOTHBOKOPPOJHOH-
Hasg 3AUNTA HaPYXKHMX 1PYGONPOBOACB

PemonTt KHpnRYHOR KA8JKH KOJNOANEB
H Kamep ¢ paagopkoft W samenodl nepe-
KPHTHA KHPNHYHHX CBOAOB, CTaMbHHX
6aNoK; AeMONTAX R 3aMeHa WIHOWIeHHOH
apMaTypH H (acoMHHX vacTed; amena
KPHIIeK H peryJ#poBOYHEIX KaMueR
B OCHOBAHHH JIIOKOB; nepekjaajka rop-
NOBHH KOJMOAUeB H KaMmep, OWITYKaTYpu-
BAHHE KOJMOAleB 3aHOBO; 3aMeHA IMpH-
WEAWNRX B HErOAHOCTh AEPEBAHHHX KO-
MOANEB HA KRpNHYHHE HAH H3 c6OpHOTO
XKene3ofeToHa; cMeHa H PEMOHT HacTHJA
B KaMmepe ¢ 33JBuXKaMR G(0JbllOro
LHaMeTpa; CMeHa JECTHHIL M XOAOBHX
ckof; mNOJHOE BOCCTaHOBAEHHE [HApO-
H3OMAUHH KOJOZLEB

Tepeknafika oroA0BKOB BOJOBHNYCKOB
H MOKEepOB; gameHa THAPOH30JHUHOH-
HHX WMNOKOK H LWNYHTOB AIOKEPOB H
NOJIHO® BOCCTanOBJEHHE FHAPOHIONALHH
TPySonpoBOAOB H KaHaJ0B JIOKepOB;
NepeyeKAHKA CTHKOB XKene30GeTOHHHX
TPY6 AIOKEPOB; PEMOHT OMJKBIIKX OTKO-
COB C 3aMeHOff HX KpenJeHus Ha Gojee
JIONFOBEYHOE; PEMOHT OLPAMCACHHS NIO-
Kepos, cMena 3aTBOPOB, WAHAOPOB H
mnGepoB; NAaMupOBKA OTKOCOB KAHAJNOB
H nacunefi npm o6ueMe paGor GoJee
50 %; peMORT BOAOBHNYCKHHX KOJOZX-
ieB
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Ta6auna 3.13. Opuenruposounas Nepuoauunocrs paGor
MO0 KanHTaJAbHOMY peMOHTY ceTefl H COODYXEHMHI HAa HHX

HauMenoagune HauMenopanpe cOOPYXeHns MepHonuy-
KTa N xapakTtep pabor HOCTH
B ropgax
Pemonm
Cern BonONpPOBO- |  TpySOMpOBOAM UYTYHHME 20
fla co CMOTDOBHIMH Tpy6onposoan cranbhue 15
Konojuam: m ofo- TpyGonposoas acGecToleMenT- 1o
pyROBaHHEM HHe
3ansHKKR 5
lNoxapHHe rHAPAHTH 4
BonopasGopHue KoNOHKH 4
CMOTpOBHE JMIOKH 10
Cuena
3aaBuxKKu 20
Bonopa3sfopuwe KOJNOHKH 10
Toxapune ryAPAHTH 20
JIioxu Kosoaues 20
Iokept  cranb- | TuaponmeBmatmuyeckas  npo- 3
HplE MHBKA

Ta6auya 3.14. ExuuuuHbie HOPMH
No SKCNAYaTaLHH BOAONPOBOAHBIX ceTedl *

IMhanopasn Cocraa BupaGoTka
HauuenopanHe palior HopMa, Gpuragel, | Ha GpHraay,
qen.-q qeJq. qed.-q
Codepacarue cermu
O6xon ceTh, KM 0,6 1 13,3
OcMoTp CeTeBcHl apMaTYpHl, MecTo 0,8 3 30
Texnuyeckoe oScaef0BaHEe JOMOBRIX BBO- 2 3 12
AOB, MECTO
IpoMuBKa BOAOnpoBOAHOR ceTH:
KOJILUEBHX YYACTKOB CeTH, KM 16 3 1,5
TYMHKOBHWX JAHuHA, Mecro 1 3 24
AOMOBHX BBOJOB, MECTO 3 3 8
MeponpHATHA No TNPefOXPAHEHMIO CETH
OT 3amep3aHHi:
oTenyeHnHe CereBHX 3JajlBHIKeK, MecTO 0.5 3 48
oTennenne NOXAPHHX FHAPAHTOB 0, 3 48
JeHHHrpaaCKoro THNa, MeCro
OTeNNeHHe MNOXAPHHX THAPAHTOB Mo- 0,7 3 34
CKOBCKOro THNa, MeCTO
oTennexne Bonopa3GOPHHX GYAOK, Me- 3.5 3 6,8
cTo
cHATHE TelJosoll 3aMMTH C ceTeBWX 0,4 3 60
3afBUXKEK, MecTo
CHATHE TeMJopoll 3aHTH C noXap- 0,4 3 80
HHX THAPaHTOB JIEHRHTFDAACKOTO H MO-
CKOBCKOTO THNOB, MECTO

® TafAunA CocrgeeHd HA OCHOBaHHHE RAHRHX YNPaBXCHAN qBojouAHEN) npk Jlen-
ropRcnoAKoNe.
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Ipononmenne raba. 3.14

Tinanoran Cocras BripaGoTKa
HauMeHoBanHe palor HOpMa, Gprranw, | Ha Gpurapy.
qeJa.-9 qena. qen.-q
CHATHE TeNJoBoft 3aWMTH C BOZOpa’- 2,0 3 12
GopHbiXx GYAOK, MeCTo
[Mposepka paGoTH BOROPA3IGOPOB, MECTO 0,25 I 32
OuxCcTKa KpHILUeK KXOJNORUEE OT CHera, 0.4 2 40
MeCTo
OGeaenoBanHe KOJOANEB Ha HaJHYHe [ala, 0,07 1 114
MECTO
I raros0-npedynpedumereroill pemonm
PemonT BOAOMPOBOAHHX YJIHYHBIX MATCH- 65 3 0,37
crpanefl, KM
EMOHT AOMOBHX BBOAOB, MecCTO 4 3 6
Texywud pemonm
3aMeHa H YCTAHOBKA MeJe3HHX HJIH 0,6 2 26,6
SMaJMpOBAHHHX TAGMMYEK, MecTo
Kpynueli pemoHT 3apBfiiKeK:
JIOMOBHIX, MECTO 10 3 2,4
auxefinux o 300 MM, Mecro 12 3 2
auueinpix ceuime 300 MM, MecTo 24 3 !
Cpenuuit peMOHT 3ajBHXeK:
AOMOBHX, MECTo 3 3 8
AuHeAHKX, MecTo 3,2 3 7.5
PeMoHT KpanoB y BOZOMEpOB, MecTO 1,5 2 11
Peuon'r NMOXapHBX anpaH‘roa:
¢ 60KOBHIMH 33[BHXXAMH, MECTO 4 3 6
6e3 GOXOBHX 3aABHIKEK, MecTO 7 3 3,4
PeMOHT JepeBAHHNX KOMOALEB, MeCTo 7 3 3,4
Cmena uyryMHbX XphlleK, MecTo 0,5 2 3,2
JIuKBHAAUNA NPOBANOB Y KOAOALEE,MECTO 3 3 8
PemonT noXsOAKH K BOAOMEPHOMY yaay, 3 2 5,3
Meécto
PeMont oTenHTENbHHIX KPHIIEK, MECTO 0,25 1 32
3arnymwxs AOMOBHX BBOACB, MECTO 21 3 1,1
Perynvposka KpHIIKH KOJOAUEB, MECTO 3 3 8
3aroroBka OTENJIHTEABHHX KpPHLUIEK, Me- 1 1 8
cTo
PeMOHT npeAynpeauTENbHHX IHAKOB Ha 3 3 8
AlOKepax, Mecro
PeMOHT BONOPa36OPHBIX GYAOK, MECTO 2,5 2 6
PeMOHT 4yryHHHX KOJNOHOK, MECTO 3 3 8
3amena W YCTaHOBKa CTONGHKOB, MecTo 2,4 3 10
Harorosnenue cronGuKos, mecro 0,7 1 11,4
Hsroroenenne JepepsamHmx  jouleuex, 0,25 1 32
MecTo
Harorosnenue mMenesnux tabauiaek, Mecro 0,5 1 16
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Ta6nuwa 3.15. [lepevenn mexauuaMos, ucnoin3yeMmblx
NpH SKCMAYaTAllHOHHHX H aBapuiHO-BOCCTAHOBHTeAbHBIX padoTax
HAa CETH BOAONPOBOAA H KAHAMNH3ZUHH

Hanumenonanue MeXaHHAMOR

HasHauerne

ABTOMAaiIRHLL CnenHanbume Ha Oa3le
I'A3-53, T'A3-5201, YA3-452 u np.

AkckamaTop THna 30-3322A,
30-4121, «Jlednnrpagens, e¢BGenapyces,
30-5015 («Gonorurks) m ap.

wapapinYecKne SKCKaBATOPH-NJAAHH-
poBULHKK ua waccH «Tarpay, 3-4010

Byabfiosepu Ttmna JIST-250, I-521A
(T-180), 2442 (T-130M), OT-75

Baposwe ycramoskm: ITI[-208 wua
Gase rpakropa T-130M; 3TVY-165 na
Gade tpakropa MT3-82

uapoynapruku Ttna «Pokcous,
CIl-71-K33

Tsaraun thna Kpas-258, KanA3-5410,
MA3-504, Krpopeu-701 u ap.

Tpefinepu thna IIT-40, 2I101-25,
T-157A u np.

KoMmpeccopn AH3enbHHE MPHUETHHE
B-5

ABTomepe/iBHKHEE KOMITPECCOPH THNA
['A3-52, 31J1-130
JlaGopatopaa 9JeKTPOTEXHHYECKAS

Buicokonanopune ycranosku KO-504

Asroraococw KO-50, raocoe 3HJI-150
H Ap.

ApapufiHne HACOCH HA MalWlHHax THNA
3HJI-150, TA3-52

Ycranoska «Buxpbr RAH TPYySoOUMCT-
uoft cuapaa Mdy-300

AnTonacocH npEmenHHe TEnNa ¢AT-
JaHTHX», «AppmKauens H AP.

BopoorauBune nacocs Tuna MT3-80,
MT3-82 u ap. na Gasge <benapyco»

[Mpryennas 9/7eKTpOCTAHLKA MOUL-
HocThio o 20 kBr

Ocserprensuan ycranoska [A3-53
¢ nusens-reneparopom I[1A3 hHa Gase
3HJ1-130

¥Ycranoska COBA
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Tepexpkxune Macrepckre: APBM
(aBapRfilHe PEMOHTHO-BOCCTAHOBHTE/Nb-
nue mammuum), ABM (aBapritHo-Bocera-
noBHTenbune Mawmun), OBM (onepa-
THBHO-BOJONPOBOANEE MALUHHE)

Jnas npoM3BOACTBAa 3IEMAARMX padorT

[Onay nnauHpoBKH SeMJH Ha MecTe
aBapHH
[ns npow3pofcTBa 3IEMAAHHX pasor

IOna peskn TBePANX AOPOMHHIX MO-
KpHTH B Mep3JHX FPYHTOB

Ilns pe3ku TBEPAWX AOPOKHHX MnoO-
KPHTHR H Mep3JHX [PYHTOB

Ina tpaucnopTHPOBKH 9XKCKABATOPOB
¥ APYCHX MalMH HA TYCEHHUHOM XOAY
wa 6a3s H K MecTy aBapDHH

Idas TpancMopTHPOBKH 9KCKAaBaTOpOB
W APYFHX MallyH Ha TYCEHMYHOM XOAY
Ha 6a3W ¥ K MeCTY aBapHHu

Ias pa3paGoTKu TpPYHTOB pYHHEM
cnocofom

Jns pa3paGoTKH TPYHTOB pY4HEIM
cnocoGoM

Hna xoutpoas npu paGore Ha 9aek-
TPONOACTAHIMAX H T. M.

[as npOMHBKH KaHAJHIAUKOHHHX Ce-
TeR H KoJOAUEB

Hdns ouncrkn Xonozues

Jna orausa BoAW

Jdna ruapoawHaMuyveckoil OYHCTKH OT
OTJIOXEeHnA BHYTPeHHel NOoBepXHOCTH
TpyGonpoBofioB (pa3paGoTaHO MPOH3IBOA-
CTBEHHHM 39KCNAYATAUHOHHO-aBaphiHEM
ynpasigeHueM Mocropucnosnkoma)

IOas oransa poan

Hna orkaukn BoAW

Jna mopaum SMeKTPOSHEPrHH ma Me-
cTe aBapuH

Ina ocpemeHusl Mecra apapHe ¢ BH-
HOCHHIME MPOKEKTODaMu

Jns nnasMenHoR peaxm Meransamuve-
CKHX KOHCTpYKUHH

Ans onpenefeHHs 3acopoB Ha KaWa-
NH3AUHOHHHX CeTaX



INpononxenne Tabn. 3.15

HauMeHopaNHe MEXaWH3IMOB

Haanauenne

Asro6yc T1A3-672, MEEpOaBTOGYCH

Jlerkosoft aBromobuns YA3-469,

cMocKBHrY»
Ycranoekn DF-3000, LC-1000, FIN-24
W Ap., CMOHTHpOBauHKNe ya Y A3, PA®

Ilnd nepesBoakm G6pHras Ha peMOHT
HHE paGoTk

Hns npoBeaeHus pergaMeHTHHX paGoT
AHXKEHepHO-TeXHHYecKo#l caymxGoit

Ilns o6HapyXeHHs MeCTOHAXOKIeHHA
yTeuex ua TpySonposoaax

W APYTFHX Malinuax

Mpuuewarn e OpPHERTHPOBOYEHNA pepeqens Mex8HHIMOB, YCTAHOBOK H JApPYrFHX
yCTPORCTB CocTaBjeN HE OCHOBAHNN OPNMTE PAGOTM IKCAAYATAUHOMHOR BOAORPOBOARO-KaHa-
AHSAKHOHHOA cnyw6u r. JlenHHrpaga.

[TpouncTka BOXONPOBOAHBLIX TpYG MoXKeT OLITh NMpoH3BeleHa MeXaHH-
yecKHM, XHMUYECKHM M T'MADONHEBMAaTHYECKHM Clocobamy.

Hanunuue ornoxeHuli # HeoGXONAHMOCTE NPOIHCTKH TPYOONPOBOAOE
yCTaHaBAMBAeTCs OCMOTPOM HX BHYTPeHHell MNOBEPXHOCTH dHepes
NoXKapHLIe NMOJCTABKH BPEeMEeHHO NAeMOHTHDOBaHHHIX MOXMAapHBIX THA-
PAUTOB, KOPNYCHl 33ABHXKEK H T. M. WM 3Ke NYTeM BCKPHITHA TPYG Ha
y4acTKax.

Ina ™MexanHuecKol UNpPOYHCTKH NPHMEHSIOTCH OYHCTHTENH WM
paspuixautesy. OeHcTHTENH MOTYT GBITh ¢ HEPA3ABMXKHBLIMH H pas-
ABHIKHBIMH MeTaJlIHYecKuMH cKkpeGkamu. DBonee npocThl H YAOGHE!
B paloTe OYHCTHTENAH ¢ HepasiBHXHbEMHM cKpeOkamu. [lpu Hesmauw-
TEJILHBIX H MSATKHX OTAOXKeHHAX B TpyGax MCINONB3YIOTCA LIETOYHLIE
OYMCTHTENH, TNpeicTaBAnioWHe coloff UHAHHIPE, TMOBEPXHOCTD
KOTOpPHX NOKPHITA WETHHOA, H3rOTOBAEHHOA M3 ympyroft CTanbHOH
npoBonokH. Ilna nporackuBaHHR oaHCTHTene# depe3 TPyOH NPOUM-
I{aeMBIX, YYACTKOB NPHMEHAIOT MHOrOXKHABHLIE CTAaNbHBIE 3/1aCTHYHLIE
Tpock! ceuenrem 3—b5 MM, AauHOM Ha 10—15 M  Goablue AJTHHBL Npo-
yHuaemoro yyactka. J{aa npelsapurenbHoro NpoTacKHBaHHA Tpoca
NPHMEHAIOTCR CTAJbHEIE YOPYrHe JIEHThl HJH TPOBOJIOKE, prﬁanHe
c6OpHBle IWITAUTH MK HanopHble NOPIIHEBBIE NpHCMocoGAeHHA CO
UIHYPOM WK TPOCOM.

CranbHble NEHTH AOMKHE 00JajaTh Xopoluefi ynpyrocTbio, He
HMETh OCTATOYHBIX jedopmanufl, He JoMaTbes, HmeTb WHMPHHY 20—
30 mM u Tomuury 1—1,5 Mm. KoHub! neHTH 06pafaTHBalOTes B BHAE
KPYrJIWX HaKOHeYHHKOB. [IpHMeHsercs Tak)Xe ynpyras cTalbHas
NpoBOJOKa RHaMeTpom 5—6 mM. BBoIHMBIA KOHel JOJMKEH HMETH
netso pasmepoM 30—40 mm. TpyGuaThle copHble WITAHTH PEKOMEH-
Ayerca fenaTh H3 MopamoMHHuA. JKenatenbHo, YTOGH H2 KOHLE
NepefHero 3BeHa INTAaHT AJA AYydllero NepefpHKeHHs MX Ro TpyGe
HMeaHch ponukd. [Ipu Hcnoab3oBaHHH HanopHOro ycrpoficTsa B TpY-
6onpoBoa MoxeT GHTL BBENEH HE TOJBKO WHYP, HO H Tpoc. [Ipoancrka
YUacTKoB BOJONPOBOJHOA cerd, KaK MNpaBHJO, IPOH3BOAWTCR Wepes
NOACTABKH BpeMeHHO AeMOHTHPOBAHHHX MoXapHBLIX THAPAHTOB HAH
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XHMHYeCKHM cIOCOSOM, KOTOpHA 3aKJI04aeTci B HAMOJAHEHHH Mpo-
guilaeMoro yuacrka pactsopoM 20 %-nofi MHrHGMpOBaHHOR KMCAOTH
(cMm. Taba. 3.9).

Jas BocCTaHOBJIEHHS MNPONYCKHOA CMOCOGHOCTH RefiCTBYIOUHX
TPy6ONpoBOAOB MOXeT GHITb HCNOJb30BaH TPYOOOYHCTHOH cHApAL
Hy-300, paspaGoranHHii sasomom «BoaonpuGop» Tpecra «Mocsogo-
KaHaJ»,

CHapsn BBORHTCH B TpYGONpoBOA H Moj AeACTBMEM NaBJEHHA
BOJIbI IBHXeTcs B HeM CaMOCTOATENbHO ¢ KOHTPOJHpPYeMoi CKopo-
CTBIO, MeHbllleH CKOPOCTH ABHIKeHHs BOAHL. [IpH ABMXKeHHH no TPYGo-
NpoBOLY CHapsAj yAanasier NMPOAYKTH ofpacTaHHA ¢ ero BHYTpeHHeH
MOBEPXHOCTH H pa3pyluaeT uX. PaspylleHHHe OTJNOXKEHHS B BHAE
B3BeCH TPAHCMOPTHPYIOTCA CO CKOPOCTHIO [BHXKeHHMS BOAR H yjaanf-
10TCA, He 3a6uBaf TpyGonposon. OcHOBHEIMH Y3JaMu cHapsiia fBJA-
10TcA ABHKHTENE: H nepefaTduk. JBHKHTeAb BKJAIOYaeT psAj YNPYTHX
3/1eMEHTOB, BHIPaGaTHIBAIOLIHX NIPH NPOXOMAEHHH 4epe3 HHX paboueh
HHIAKOCTH CePHI0 HeCHJHHHX BEICOKOYAaCTOTHHX TOJYKOB B GCEBOM
HanpaeJeHHH, OJiarofapsA YemMy MPOHCXOAMT HeNpPEPLIBHOE NepeMelle-
HHE OYHCTHOTrO cCHapfja B TpyGonposone. Co6cTBeHHO OYHMCTHAS 9acTh
CHapfAZia COCTOMT H3 XBYX TOJIOBOK-JepXKaTenell AJf HOMXeH, coenH-
HeHHHIX Mex/y cobo¥ WwapHHpaMu. Hoxu oTfensiloT HMeollMecs Ha
CTeHKaX TPyGolpoBoja NPOAYKTH ofpacTaHusi € NoMolbio V-of-
pasHLIX KenoGoB. [lepepaTuuk cAYXHT pBas olpeReNeHHS MecTo-
HaxoXJeHHsl CHapsina B TpyGolpoBofe.

CKOpOCTh IBHIKEHHA paGouefi MHIKOCTH JOJKHA OLITh He MeHee
1,4 M/c, neo6xonumo apaenue aas ouuctku — 0,17 MIla, Toamuna
ofpactanua — B npepenax 10—70 mm, MHHHManbHLIE pafuyc no-
BOpOTa TPYSH — 450 MM, CKOPOCTH ABHIKEHHS CHapfila NDH STHX
yeaosuax — 1,0 mfe.

Jas ouncTkH TpyGOnpOBOROB MOXET NPHMEHAThCS YCTpoicTBO
«Buxpb», Koropoe pa3palOTaHO NPOH3BOACTBEHHBIM 3SKCIAYyaTallu-
OHHO-aBapHAHKLIM yIpaBJeHHeM pafioHoB BoflonposonHod cery (TISAY)
Mocropucnonkoma.

OcHoBHLIMM yanamMu ycTpoficTBa «Buxpb» ABAfIOTCH peakTHRHaA
Hacajka C XBOCTOBMKOM H MeXaHH3MOM pery/JHpPOBaHHMs CKOPOCTH
BpAllleHHst B 3aBHCHMOCTH OT CKODOCTH JHHellHOro nepeMelleHus
yerpofierBa no tpySonposoay.

Mexannam COCTOHT H3 NapH 3y69aTHIX KOJec, OJHO H3 KOTOPhIX
KecTKO 3aKpelsieHo Ha KOPMyce peakTHBHOM HacajkM, M Maph XO-
JOBHIX KOJec, KHHeTHIeCKH CBA3aHHEIX CO BTODEIM 3yGYaThIM KONECOM.
INpu BpameHun peakTHBHOH HacalKH CTPYH BOAH H3 HAKJOHHEIX
oTBepcTHil (conen) pasHOMEDHO ¢ MEPeKPHTHEM OYHIIAIOT BCI BHY-
TPEHH)Ol0 MOBEPXHOCTL TPYOONPOBOAA OT OTJOXKEHHIA.

IuaponnesMaTHueCKHA CHoco6 NPOYHCTKH 3aKliogaercd B Npo-
nycke gepe3 TpySH CMECH BOIZHl H Bo3ayxa B nponopuuum 1 : 6 (Ha
1 m® Bonul nonaercs 6 M® Bo3nyxa). [Ipu coBMecTHOM ABMMKeHWH BOABI
H BO3lyXa pe3sKo MeHAETCH CTPYKTYPa HX IOTOKA, B pesy/bTare 9ero
coapaioTea 3asuxpenHa. CKaTuili BO3JyX paclIMPsieTcs H 3a CueT
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cpoell 3HepriH cO3RaeT yBe/JHYeHHEIE CKOPOCTH BO3AYILHO-BORAHOM
SMYJBbCHH, pasMulBalomest YnJIOTHEHHHe oTaoxeHHdA. [IpoMbiBKY cerH
c NpHUMeHeHHeM cXKaToro BO3AYXa NPOH3BOAAT HA y4YacTKax NJIHHOH
200—500 M. Bce nepesntomHble TOYKH Ha NpodHIe ceTH NPHHHMAIOT 3a
rpaHHlE NpOMEIBAEMOro Yy4acTKa.

B HexoTophIX cnyyasx TpyObl NPOYHIZAIOT f1yTeM BLICBEPAMBAHHS
OTJOXeHHH M3 HHX C noMourbio 6ypos. 3TOT cmocoS npHMeHsieTcs
NpH 4YpesMepHO 3apoCUIHX TPYGax H IUIOTHHIX OTJOXKEeHHAX.

TIpoyHwenHEe YyYacTKH BOAONPOBOAHKIX ceTelt OMKHE ObiThb mpo-
MBITH H Npoae3HHpHUHPOBAaHE. [IpOROMIKHTENILHOCTL NPOMBIBKH OI-
pefie/IsieTcsi KOJMHMYeCTBOM H XapakTepoM OTJOXEHHA, HamopoM BOAK
B ceTH H T. N. IIpoMbIBKa 3aKaHuHMBaercd TOTRA, Korfa BLIXOAAL(AA
pona He Gyner coflepxaTh 9actul otnoxenuft. O6eszapaxxusanne npo-
YHIIEHHOTO Y4YacTKa ocCYluecTBJAeTcs BBeleHHeM BHero xJopa [2].

IMpombiBKa ¥ nesuHpeKuus oCYIECTBAAIOTCA B HECKOJbKO 3Ta-
NI0B: NpeABapHTeJNbHas NPOMHIBKa—Ae3HH(EKUHA — OKOHYaTeNLHad
NTPOMBIBKA A0 MONYYEHHS ABYX YJAOBJETBOPHTENBHEIX GaKTepHOJOrH-
YeCKHX M (HM3HKO-XHMHMYECKHX aHAaAH30B BOAH. [lpH mosyuyeHwuu me-
VIOBJIETBODHTENbHEIX aHAJM30B MOpollecc MOBTOPSAETCA AO MNOJOXKH-
TeJILHbIX Pe3yJbTaToB.

ABapuiiHblli pEeMOHT [pPOH3BORMTCH B CJAYYasAX of6HAapyMKeHHA
noBpexJeHHA, B pe3yabTaTe KOTOPHIX Hapywaercsi pe:XHM paboThl
BOZONPOBOAHOH CEeTH M cHcTeMbl BOLOCHAGMKEeHHS B uesoM (nepesoMbl
Tpy6, TPeliHHbl, HApYLIEHHe FrepPMETHYHOCTH CTHIKOBHIX COEAHHEHHH H
T. m.). HeucnpaBHocTH M clocoGhl HX YcTpaHeHHA NpHBELEHH!
B Taba. 3.16.

[Ipuaunamy nosiBAeHHA aBapHAHOTO COCTOSHHSA BOLOBOJAOB H
ceTed ABJAIOTCA: BO3HHKHOBeHHe THIpaBIHYecKHX YlapoB NIpH BHe-
3allHOM TallleHHH 3JeKTPOIHEPTHH M o APYTHM npH4YuHam; BHOGpa-
LHA CTHIKOB (0cOGeHHO B 3HIGKHX TPYHTAX), HANPHMEDP, NPH ABHMEHHH
TAMENOBECHOTO TpaHCMOpTa, NPHBOAAILAA K HAPYLIEHHIO CTHKOBHIX
CORHHEHMH; MOBLIlIEHHe BAMOPOB B CETAX C LUeAbl0 NojlepKaHUA pac-
YETHEIX PAcXoROB BOASI NIPH 3aTPA3HEHHH TPYO OTJOKEHHAMH; 3JIEKT-
DOXHMHYeCKasd M MOYBEHHAA Koppo3udA; GJYKIalolllHe TOKH; Henob-
POKayeCTBEHHOE BHIMOJMHEHHE MOHTAMXHLIX PafoT; NOCTOPCHHee BO3-
AeiicTBHe Ha TpYGonpoBoAn (HAanmpuMep, NMpPH 3eMJAAHEX paboTax.)
Ycranosneno, uTo wHCI0 noBpexneHull ysenmuupaercs € OKTAGpA
H Jo despana. 1o ofbACHAETCA TeM, 4TO NPH 3aMep3aHHH HAachl-
lleHHoro oceHHedl Biarofl FPYHTa NMPOHCXOAMT HEpaBHOMepHOE CXKaTHe
ero. B pasbuefilueM (HOA6pb—beBpant) rPYHT Npomepsaer MO ray-
Oune. Tlpu Ha/MMyMu CKJOHHHX K BLINYYHBAHHIO BJAXKHHX TPYHTOB
NpoHCXonAT 3HAYHTENbHHe AedopMallni, BJIHSIOLIHE HA COCTOSHHE
TPYS M CTHKOBHX CoOeRHHEHH),

IIpn Rapymenun ueMeHTHOH H acOeCToLEMeHTHOH 3aJeNoK pact-
Py6os crapas samefKa ROMXHa GHTH o6s3atesnpHo BEIpYOJeHa H 3a-
MeHena HoBoH. [Ipn JMKBHIAuMH aBapuii 3ape/lKy CTHIKOB RONYCKa-
€TCs NpPOH3BOAHTL CBHHLOM, Pe3HMHOBHIMH KOJBLAMH HJIH PE3HHOBHIM
WHYpoM ¢ YCTpONCTBOM acGecToleMeHTHOro 3aMKa MyTeM MOCJOHHO
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Ta6anma 3.16. [lepevenn nenchpaBrocTeft B ceTAx

H CnocoGul HX YCTPaHeHHH

HeucnpasHocTh Cnocol YcTpasenHs
Haaunune npo- Onu 3agenxs weGoAbUIHX MPOROJAbHHIX TPEUIHH B CTEHXAX
RONLHHX  TPEWHH | TPyS CTaBAT HaxjagHule MydTH Ham cepexxu. B uyrynueix

B CTeHXaX TPyl

Hannune ceuied
B TpySax

Hannune mo-
nepeYHLX Nepeno-
MOB TpY0

Teun B coefmne-
HHAX TPYG

Tpy6ax npejsapuTeanHO YAapoM Moniorka (Maccok 1 xr)
NpOBEPAIOT, He YBEAHYHBAIOTCH JIH TPEUIHHH B LJHHY; MEXKLy
MOBepXHOCTBIO TPYOW H MYPTOR MPOKAZALIBAKT SAGCTHAHYIO
JIHCTOBY!O PE3HHY, MOCPEACTBOM KOTOpDOH ROCTHTaeTcs rep.
MeTHIaUHA AedeKTHOro MecTa; AJMH TOro 4Toln B jaibHel-
leM TpeumHHa He yBeJHYHBANACh B JAJMHHY, HA KOHUAX ee
BHCBeP/MHBAIOT OTBepcTHA JAnameTpom 1—3 MM; TpemunM
Ha CTaAbHHX TpyGax 3aBapHBAOT, NpeNBapPHTEALHO OCBO-
Gogup TpYSOMpPOBOX OT BOAH; NG HAYAJAa CBapOYHHIX pador
YCraHaBJIHBalOT TOUHLIE rpaHHLB TPEIII.HH: AJMA STOre Mecro
TPElHHH CMaunBaloT xepochHoM, a uepe3 20—30 mun Tma-
TeXLHO BHITHPAIOT; 3aTeM MOBEPXHOCTb NMPOCTYKHBAIOT, B TéX
MecTax, IJe ecTb TpellHHA, KePOCHH BHICTYNaeT Ha NoBepx-
HOCTBL B BHAE Kanenab

CpHIIH XZHaMeTpoM He Gollee 25 MM 3aXe/LIBAIOT NyTeM
pacceep/iHBaHHA CTeHOK TPYGH H nmochefywoueil nocranos-
XKo@l cTanbHOA HAH GponsoBoil MpoSkA, 06MOTaHHOR NPAALIO,
Ha CYPHKOBYI0 3aMa3Ky HJH OejiRna; TFpYNnoBuHe H OfH-
HOYHBIE CBHIIH AHAMETPOM Gojiee 25 MM B CTeHKAX YYryHHBIX
TPYS 3aAe/HBAIOTCA ¢ NMOMOUILI0 HAKJAAHHX MYyQT, Cefelok
C XOMyTaMu C [poxaagkoil JHCTOBOH pe3HHM JANA repme.
TH3aLHH

[TepenoMst 4yryHHnX TpyG YCTpaHSIOT ycraHoBKofl na-
K/JaHHX MY(T C pe3HHOBLIMH YTJIOTHSIOUIHMH NPOKNaLKAMH;
YacTh TPYOH y MecTa NepejioMa BuIpyGaior, 3aTeM CTaBAT
HOBHA y4acTOK TPYOW H 3aKPemsioT HafgBHXKHOA My¢TOR
(HaH 1ByMA My(DTaMH)

Teus B coenHEHHAX TPYS BpeMeHHO (N0 BHKJIOYEHHS
MOBPEX/IEHHOrO YYACTKa) YCTPAHAKT JaKTHHHBAHHEM oOpa-
30BaBIIErQCA OTBEPCTHR MEJNXHMH JeDeBAHHLIMH KJHHBAMH;
B ciy4ae YTedkH BoIH 4Yeped NMPOKJAAIKy MeXny (aanuaMy
NOATArHBAIOT ﬁOI[TH; ec/lH Tedb He Npexpamaercsa, TO Cra-
Pyl NPOKJAAKY 3aMeHSIOT HOBOR; MPH HerchnpaBHOCTH Goa-
TOBOro COEJHHEHHS NPOHIBOJAHTCA ero 3aMeHa; weGoMbllHe
(BomocHHE) TPellHHM B CTANLHBIX TPY6aX YCTPAHHIOT dave-
KaHHBAHHEM; eC/IH 3ayeKaHKa He JOCTHTHeT WeJNH, TO MecTo
NOBPEXAEHHR O6ePTHBAIOT TKAHbLIO, OpeseHTOM, MEIIKOBH-
BOfi, BOMJIOKOM njam pesnHOM, 3aTeM aucroBOR CTaAbI0 ®
CTHFHBAIOT XOMyTaMH; B Clty4ae YTedKH BOAH Yepe3 3aKphi-
Tule 3aBHXKH, PEHTHAbLHME H BOJOPa3BopHEe KpaHbl YIJIOT-
RMOT HAGHBKOH B Ca/MbHHXAX HIH M€ 3aMeHTIOT CaNAbLHHKH;
TpemHHH B 6pon3oBoll HAH CTANBHOR apMaType 3amaHBAiOT;
B KavecTBe {IDHTIOA HCMOJAbL3YIOT CNJAaB CBHHLUA H OJOBa
B BpONOPUHH 2 : |; MecTO NpHMOR 33aLHWAKNT K NOKPHBAIOT
TpaBAeHOR conanoft KucioToft



yepenywouleficd 3a9eKanxu npsagell JbHa H acGecrollementa. Caexxe-
safleflaHHLle pacTpyOHble CTHIKH, CPa3y nocTapjeHHEEe Mol Boajeli-
cTBHe THIpPABJHYECKOro JaBJeHHs, JOMKHE HAXORMTHCH MOR HaGaIO-
neHHeM 2—3 CYTOK; JaBjeHHe MPH STOM He JOJMKHO MpPeBbILATh
0,3 MIla.

[Ipu noBpexnentu pacTpy6oB 9yTYHHEIX TPY6S THG0 YCTAHABAHBAIOT
criellHanbHble HakaanHble My¢TH, AH60 BLPYGaloT nedeKTHHIH pact-
py6 H raajkve KOHYchl TpPYG 3aKpelisloT HaaBHKHOR MydTof.

3ajenka TpellMH H DPaKOBHH Ha BHYTpPeHHell nomepxHocTH Oe-
TOHHBIX, CTAaJbHHX H YYTYHHYX TPYGONPOBONOB MOXET OCYIecTB-
AATbCA GETOHHLIM pacTBOpoM. PacTBOp, NMPHFOTOBMEHHBIA W3 Cy.ab-
¢haTocTORKOro MOPTJAaHALEMEHTa, HAHOCHTCA Ha CTeHKH TPY6 ¢ momo-
{bI0 PACTBOPOHACOCOB C PACHBIIMTEJbHON FOJOBKOH, CMOHTHpDOBaH-
HBIX Ha TeJeXKax, HMMEOIHMX c3ajd BpallaloulHecs JONactH AaA
paspaBHHBaHMA HalpacHBaeMOro Ha CTeHKH TpPYyS pactBopa. [lpwu
Inametpe TpyGonposona MeHee 610 MM pacTBOpOHAacocH mepenBHTaloT
no HeMy c NOMOLLbIO 3JeKTpoJebenku; B TpySax Goabluoro JHaMerpa
NPHMEHSIOTCH CAMOABHXKYIHecs MeXaHH3MHE.

PeMoHT BozonpoBoAHbIX TpY6 MOMKeET OCYLIECTBJAATbCA TOpKpe-
THpOBaHMEM LEMEHTHHIM pPAaCcTBOPOM. ITOT CNOCOS IPUMEHHM IAS
Tpy6 Auamerpom 900 MM u Gosee. llemenTHHIl pacTBOp (TOpKper-
6eToH) nojl GONbIIHM AaBJEHHEeM NOCJAOAHO HAHOCHTCH Ha BHYTPEHHIOW
nosepxHocTh TpyS. TopkperGeron nmpexcrasaser cofoft cMeck mecxa,
LleMEeHTa H BOJHI, KOTOpass HarHeraercd no rHGKOMY IIJAHTY B LEMEeHT-
Hylo nymwky. Komnpeccop cosmaer B Heft n30HTOuHOE JaBJeHHe,
noj AeficTBHeM KOTOPOro TOpDKpeT(eroH pasfpacmiBaercdi [0 CTeH-
Kam.

[Ipy HeOGXOZHMOCTH BHYTPEHHIOI MOBEPXHOCTH Tpyb mepex
TOPKPETHpOBAaHHEM YKPenAsloT apMaTypHOH ceTKOH I/ MOBHIIEHHS
NPOYHOCTH 3allHTHON oGosoukH. BHyTpeHHHEe MOBePXHOCTH CHJLHO
MOBpeXNeHHKX B pe3yJbTare KOpPPO3HH TPY6 MOryT MOKPLIBAThCA
TepMOIJIACTHUHLIMH CMOJAMH. STHMH CMOJIaMH TaK)Ke MOrYT MOKpH-
BaTbcA MOBEPXHOCTH H HOBHIX TPYSONpOBOAOB, eC/H HaMeuaeTcs
TPaHCMOPTHPOBKA NO HHM ATPECCHBHEIX KHIKOcTeh.

Ias npenoTBpailleHHsi BO3MOXKHOTO BHIIHPaHHA pacTpyOGHBIX CTHI-
KOBHIX COeAHHEHHH TpYS M AAS NpUAaHHA uM Gosblued XKeCTKOCTH
NpHMEHSIOT clienHanbHEle CTAruBaomue ycrpoficrsa. [ npenoxpa-
HeHHs CTaJbHLIX GONTOB OT KOPPO3HH HX MOKPLIBAIOT GHTYMHBIM Ja-
KoM,

Hosrie BojonpoBopHbe NUHHH HJH BBOALI B COOpYXeHHs OOI-
COEJHHAIOTCA K CYILECTBYIOUIHM MAaTHCTpafsM c MOMOUIEI0 3apanee
YCTAHOBJEHHHIX TPOHHHKOB ¢ 3alBHXKKAaMH, a TaKXe NYTEM BPEe3KH
B CYIMeCTBYIOUYIO MarucTpasib H YCTAaHOBKH CEIeNOK HJIH HOROTO
TpofinuKa (cM. puc. 8.3).

[Ipu noicoefiHHeHHH B CYUIECTBYIONYI0 MarHCTPalb HOBOH JIHHHH
NyTeM YCTAHOBKH TPOHHHKA HeoOXOAHMO OTKJIOYATh MAarucCTpanb H
OTKagyHBaTh BOAY ¢ OTKJIOWEHHOr0 YwacTKa, 4TO AIBJSAETCH CYINECT-
BeHHRIM HEeJOCTaTKOM JaHHoro crocoba.
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Puc. 3.3. 3nauenHe GeapasMepHOTo Ko-

shbpnuHenTa K

Puc. 3.4. PacueTHble cxeMH BHINYCKa Tod,

BOAL H3 BOXOBOJAOB = \b/ \2‘-
! — BANTY3H; 2 — BHAYCKH

B nopmmeHHBIX MecTaX BOJACNPOBOAHHX Maructpastefi ¥ B mpo-
Iecce SKCMAYATAlHK, a TAKHe NPH NycKe NocAeJHUX B Tpy6onposoaax
o6pasylTcA BO3AYIIHbIE CKONJEHHs, KOTOPHE YMEHbIUAT MXHBOe
ceyeHHe, NMOBHILUAIOT THAPABJHYECKOE CONPOTHBAEHHE M TeM CaMbIM
CHHKAIOT MPONYCKHYIO CNOCOGHOCTL TPY6. YRaAHTh 3TH BO3JyIUHbIE
CKONJIEHHS MOXHO NpH oNpelle/leHHOH CKOPOCTH ABHKEHHS XHAKOCTH

(M/c) —

vg = % V 2gD sin aj, (3.12)
rae D — BHYTpeHHHE nHaMeTp TpYOHl, M; g — YCKODEHHe cBOGOJHOrO
namenusl Ted, M/c’; o — Yroa HaKl0OHa HHCXOLALlEro y4acTKa, A —
Ko3(xpHIIHeHT FPHAPABJHYECKOro CONPOTHBJEHHA; k — Ge3pasMmepHHIll
Kos(pdHUHeRT, onpeneasieMblil no rpaduky (puc. 3.3) uau no gopmy.e

& =0,073 (sin o)~ 043,

[Ipy npoBeleHHH DEMOHTHBLIX paBoT oOTAedbHHE Yy9acTKH ceTed
M BONOBOOB ZOJNMHBL ObITb OCBOGOXIEHH OT BOAbl. [IpoRo/uTeNb-
HOCTb ONOPOMHEHHs: TPYOONPOBOLOB MOCTOSIHHOrO pHaMeTpa uepes
BeiMyckH onpefenserci no dopmynam A. A. Cypuua, xoroprie npu-
MeHHMBI TIpH JJIHHE DEMOHTHBIX y4acTKoB 10 1,5 km, pnume shinyck-
HbIX OTBETBJEHHH He MeHee 2 M Ji OTHOIIEHHH IHaMeTpa BLINycKa K AHa-
Metpy Boposoga dofD = 0,35 nna cxem, nokasawsmix na puc. 3.4.

®opmyan A. A. Cypuna npeo6pasopantl K Gonee yao6HOMY H
npoctomy euzy M. E. CrponruunM (cm. HmXe).

TMponoaxutenbHoCTb (£) H MAKCHMaIbHAA CKOPOCTh ONOPONHEHHS
BOMOBOAA (Upaxe) MOTYT OBITh BHUHCAEHH N0 dopmynam:

no cxeme pHe. 3.4, @

1, = 0,45 (D/d,)3 V1,68 1 Bl L/V H; 3.13)
Oiaane = 4:43: (D/do)'V H,/(1,68 + Bl); (3.14)



no cxeme pHc. 3.4, 6

ts = 0,45 (D/do)* V' 2,36 + Bly [(Ly + Lo)/V H,); (3.15)
Vamane = 4,43/(D/dy)* V Hy/(2.36 + Blo) [Li/(Ly + La)]; (3.16)

no cxeme puc. 3.4, ¢
ts = 0,45 (D/do)* [V 1,68 + Blo (Lo/Hy) (V Hy — V' H,)) +

+ V2,36 + Bly (L + La)Y/V Hyl; (3.17)
Us Mane = 01 mano- (3.18)

3naueHHs P = Ay/dy (Ay — KospduuHEnT conpoTHBNenHs TPySH BH-
nycka) cienylomHe:
do l 100 | 125 I 150 I 200 l 250 ' 300 l 350 l 400 ] 500 l 600

B | 0,403 0,308 | 0,245 | 0176 | 0,126 | 0,0957 | 0,0763 [ 0,0628 | 0,0458 | 0,0353

Bo Bcex ¢opmynax 3suadenna L H H H3MepsAIlOTcs B Merpax.

[Ipu skcnryatauss cerei cBOEBPEMEHHO NOJKHH GHITh IPHHATHI
Mephl MO NpeOXPaHEeHHIO OT 3aMep3aHus BOAH B TpyGonpoBoaax H
apMmatype. [lpopHaakTHueckohi Mepoll npeacxpaneHus TpyGonposo-
[OB OT 3aMep3aHUA ABJAAETCA YKJAanKa HX HHXKe rayGHHB npoMepaa-
HHSA TPYHTA AAA JaHHOH MecTHOCTH. TpyGonpoBOAL!, Y/I0XKEHHbIE BhIlLE
rnyGHHE NpOMep3aHHsi TPYHTa, cJeayeT HOMOJHHTeNBHO YTEeIlJNHThb
HAM ofecllegHTh B HHX HENpephIBHYIO UHPKYIALHIO BOAH.

Apmarypa (noapHbie THEPAHTH, 3aABHXKKH, BaHTY3H]), YcTa-
HaBJHBaeMasi B CMOTPOBAMIX KOJOALAX, AOMKHA eXerofHo OTenJAThes
nepeJ HacTyn/JeHKeM MOPO30B He TOJNILKO HA yuactKax TpyGolpoBofioB,
yJIOXKEHHLIX B 30HE POMep3aHus rPyHTa, HO H TaM, FJ€ HeJOCTATOYHO
HHTEHCHBHA UHPKYAsUHA BOAH. [L11 OTeNNeHHs Henoab3Yerca cooma,
ApepecHas CTPYXXKa, MHHepasnbHafA Bata, BOfJOK, nakjAf H ApYrHe
TEMJIOH3ONAUHOHHEIE MaTepHabl. TemaoH3onsuHA YKJTafkBaeTcs Ha
noJlepiKHBalollie I10CKH B TOPJOBHHAX CMOTPOBHIX KOJOALEB, KOTO-
phle ROMKHLI OHTH pacnonokensl Ha 0,4—0,5 M HHKEe KDHILIKH
KoJlozua.

Tonmuua cnos oTennsollero MaTepnasa NPHHEMAETCA B 3aBHCH-
MOCTH OT TeNJONPOBORHOCTH MaTépHana H MECTHEIX KJAMMAaTHYeCKHX
yenopuh. [lpakTHuecku nas cpelHed NMOJOCH MOXKHO NPHHATH TOJ-
WHAY cof (cM): JAS COJOMH H JIpeBecHOR cTpyXKH — 25--30,
IS MHHepanbHOl Batht — 10-~15, nna sofinoka — 10-+-12.

YTenJuTer KoJOJel MOMHO TaKkKe, YCTAHOBHE JONOJHHTENbHO
IepeBfiHHYI0 KpHIUKY. YTenadwoiHi MaTepuan B KoJojell ROJHeH
YKAaEIBATECA TOJNBKO B CYXOM COCTOSAHHH.

OrorpeBaHHe 3aMOpOXKeHHEIX Y9aCTKOB BOZONpOBORHOHA ceTH caeny-
BYeT MPOH3BOAMTHL ¢ MOMOILEIO FopAvell BOALL, Napa M 3JeKTpHYECKOTo
ToKa. [opsivedi Bojo#, Kak NpaBHJO, OTOTPEeBAlOT TPYSOMPOBOIEI
HeSoNbIIMX CcedeHHHl M apMAaTYpy, paclojaraeMylo B cMOTPOBLIX Ko-
MOAuaxX HJH HeOTaNMAMBaeMbIX NoMemeHusX. [IpH 3TOM OTOrpeBaeMble
Y4acTKH 0GepTHBAIOT BETOIIbI0 M MOMHBAKT FopAuell BOROH.

3aMepsmve BOLOMEDH HE paspellaeTcsl oTOrpesath BOROH HJH
napom. OrorpeB HX NMPOU3BOASAT B TENJIOM IOMEMEHHH, JJIA 4Yero Bo-
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ZOMEpH CHHMAlOT C MECT HX YcraHoBkH. Ortorpesanue 3aMep3lIHX
ygacTkoB napoM Gonee abdekTHBHO, 3eM ropsueir sogolt. Ins Hc-
No/Nb30BaHHA Napa B 9THX UEJAAX NPHMEHSIOTCH nepejBHXKHLle Napo-
BhIE KOTJIH C TPAHCMIOPTHPOBKOI Mapa K MecTaMm pa3orpeBa ¢ NOMOLIbIO
MpOpesHHeHHEIX IMaHroB auamerpoM 15—20 MM, nauHok 50—60 wm.

Ororpes apMaTypH B CMOTPOBHIX KOJIOALIAX OCYLLECTBASETCH My-
TeM MOJ4YH Napa B KoJdofell, KOTOPHHA Ha STO BpeMs 3aKpHIBaeTcs
(HanpuMep, COMOMEHHBIMH MA4TaMH).

Ii1a ororpesaHHs TpyGonpoBofoB Nap ¢ MOMOILLIO MIIaHra mo-
AaeTca B 3amepsmmufi TpyGonpoBoj wepes orsepcTHe, ofpasoBaHHOE
nocsae cHATHA (hacOHHON 4YacTy, HJH gepe3 CAeNHANbLHO NpoiejaHHOoe
orsepcTHe. [1o Mepe nporpesa InaHr NpoABHraeTcs Brnepel no TpyGos
npoBofly Ha BCeM IIporpeBaeMoM Yu9acTKe.

Ilpu otorpese Bojopa3GopHOfl KOMOHKH (MOCKOBCKOrO THMA)
nap no UVIaHry nojaercs B KoJblieBoe NPOCTPAHCTBO MeXRY HapyX-
HbLIM KopnycoM M wtanrofi. Bpems pias ororpesa 3aMepsiued BoOJO-
pasGopHOH KOJOHKH cocTaBaser 5—8 MHuH.

[Ipn ucnmoab3oBanMm RIS pasorpesa 3aMep3lUHX ydacTKos TpyGo-
NPOBOAOE 3JEKTPO3HepTHM TOK JoaXKen OwTh (A): oas BROJOB B 3Aa-
HHUA H coopyXeHHs — He MeHee 200, Ansa TpyGonposoaos d < 150 MM—
He Menee 300, ans TtpyGonposomoB d > 150 MM — He menee 500,

Jna uyryHHuX Tpy6 €O CTHKAMH, 3aJleNAHHLIMH CBHHIOM, BEJIH-
YHHA TOKA He JOJKHA npepHath 500 A, TaK Kak B IPOTHBHOM CJYy-
yae MOXET PacHJaBHThCH CBHHEL] B CTHIKOBHX COElHHEHHAX.

[Ipumenss anekTpooGorpes, HeofSXOAHMMO YIHTHIBATL CJjeRylollee:

3/IeKTpHYeCKMM TOKOM MOXKHO Pa30rpeBarh TOJILKO cTa bHEeE TpySo-
MpoBOAK H UYYrYHHEle TPYGONpoBOAW ¢ pacTpybamu, 3ane/aHHHMH
CBHHLIOM;

OpH NOAKJNICUEHHH OTOFPeBaeMoro yyacTka TpyGonposola K TpaHe-
¢dopmaTopy OLHH NPOBOJ MPHCOEAHHAIOT K 3aMOPOMEHHOMY Y9acTKy,
Apyrofi — K He3aMOPOXEHHOMY;

S/MIEKTPHYECKHA TOK pACMIABASET TO/NbKO HeSHAYMTeJNbHLIA cJoft
JAbja, Npuaeraiomuf K BHYTpeHHeli MoBepXHOCTH TpYGbl; naabHef-
lliee ero nJaBJeHHe OCYINECTBAAETCH BOROH, [olasaeMoll B TpYyGo-
nposoj, wepes MNOXKAPHBEIA THAPAHT HJAH JPYrHe ycrpoficTsa.

Huxe npHBOgMTCA OpHEHTHPOBOWHOe BpeMs, Heo6XonuMmoe NJIf
oTorpepa TpyGompoBoja:

Dnuua tpyGonmpoBona, M . . 10 10—50 50—100
Bpems ans oforpesaHHf, 4.
mpud=5 mu . . . . . 0307 1,5—2,5 3,0—4,5
mpud=100ma . ... L10—I5 2,56—3,4 4,0—6.0

§ 3.9. KonTpoAbHHE HCNLITAHHA BOAOBONOB M ceTtel

KonTposnbHee HCNHTAHHA BOAOMPOBOAHEIX JHHHA NpoH3BOAATCS
c lenbio onpefeseHHS HX TEXHHUECKOro COCTOAHHA (nmponyckHof
CNOCOGHOCTH, HANOpOB, MECTa H BEAWYMHH yTeueK). Hcnurrebalorcs
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BOAIOBOAM, MATHCTPAJILHEIE H pa3BopdAlllHe ceTH. B rex caygasax, xoraa
10 TEM HAH HMHBIM NDHYHHAM BO BPEeMs MCOHITAHHMH HCMNOJAb3OBAaHHE
[OCTOAHHOIO OGOPYNOBAHHA CHCTEMB! BOAOCHaGMeHHS (HACOCHOrO
¥ BOAOMEPHOro OGOPYAOBAHHA M [p.) HEBO3MOMKHO, NPHMEHSIOT
nepeiABRHXKHLIE YCTAHOBKH.

B Xxone KOHTPONBHLIX THAPABMHYECKHX HCMLITaHHI BOAONPOBO-
J0B MpPOH3BOAATCA caeAyioime paloTe: MAHOMETpHYecKas CcheMKa,
H3MepeHHe THAPaBAHYECKHX COI'IPOTHBJIEHHﬁ TpyGonpoBOAOB, KOHT-
pONbHbIE HCNEITAHHA HA yTeukKY, CHATHe GaKTHYECKHX XapaKTepHCTHK
HAaCOoCOB.

[lpn maHoMeTpuyecKoli cheMKe H3MepflOT cBOGOIHLIE HAMOPH B
pa3siHYHBIX TOYKAX ceTH. B HaganbHblll NePHOR SKcnJyatauuH Takas
ChEeMKa MNO3BOJNAET YTOYHHTE pacdeTHYl0 cxemMy cetH. [as cbemMxu
peKoMeHAYeTcsi HCHoab3opaTk ofpasllophle MaHoMeTphl Khaacca (,4.
Onu ycTaHaBAHBAKOTCS B KOJOAUAX, HanbGosee GJH3KHX K y3/1aM ceTH,
rie ecTb NoXapHble MAPAHTH MM 3apaHee NPERYCMOTPEHH ITynepa
LN NORKJAIYeHHS MaHOMeTpOB.

Manomerpuyeckas cbeMka JOJKHA MNPOBOAHTLCS OAHOBPEMEHHO
BO BCeX HCNBLITHIBAEMEIX TOYKAX, [0 BOSMOMKHOCTH IPH HeH3MeHHBIX
ycioBHAX paGOThl ceTH H BOAOBOAOB B Yachl MaKCHMAaJbHOTO H MH-
HUMAaJbHOTO BOAONOTpeGIeHHA.

Hamepenne rulipaBiHyecKHX CONPOTHBAEHHR NPOU3BORAT, YTOGHI
OTpefe/iHTh 3apacTaHHe TpY6 M COOTBETCTBEHHO HX NPOMYCKHYIO
cnocofHocTh. MeTonHKa npoBeaeHHA HCMEITAHHA 3aBHCHT OT AHaMeTpa
TpYGONpOBORCE M OCYLIECTBJASAETCA CJAEAYIOWHMH choocofiaMH:

c6pocoM BOALI Yepe3 OAHH MOMKAPHLIA PHIPAHT,

c6pocoM BOAH Yepe3 HecKOJbKO NOCJEA0BATEILHO PaCcNONOKeHHEX
MOM¥APREX THAPAHTOB;

cOGpocom BOAEI gepe3 cTenziep, cHalKeHHHH cneuuasJbHOR Hacan-
Kofi;

t«cmocofoM Tpex MaHomerpos», paspaGorannem AKX HM.
K. H. Tampriosa.

[lepBriM cnocofoM pexomeHAyeTcs MPOBOJHTHL HCNWTAHHA Ha JH-
HUsX ceTH JuamerpoM lo 300 MM, Tak KaK H3MepseMmkill BOZOMEpaMH
DacXoj Boinl MoxKeT GbiTk He Gojee 20—30 n/c,

Jns uamepeHHss BHIGHpAlOT yYacToK, MO JJHHE KOTOPOTO pac-
nojaraeTcs He MeHee Tpex MOXKApHHX IHApaHTOB (pHc. 3.5). Ha nep-
BblX [JBYX YCTAHABJHBAIOT CTeHAepbl ¢ o6pa3lOBHIMH MAaHOMETpaMH
Ans (pUKcalMH Halopa B 3THX TOYKaX H ONpeleleHHA NO HHUM Tio-
Tepb Hanopa. BmecTo cTeHZepoB MOrYT HCMOJAb30BATHCHA CMEUHANBHO
BpesanHpie WTylepa ¢ kpanamid. Ha Tperbem rHapanTe MOHTHPYIOT
CTeHgep, Yepes KOTOpHA NpoH3BoaHTeA cOpoc eoawl. COpoc onpenens-
erca qubo no o6beMy (HanpHMep, myTeM 3amnoJiHeHusa UHCTEepH NOJMH-
BOYHBIX MaIUKK), JHOO ¢ MOMOWEI BOAOMepoB. Bo BpeMsi HCNLITAHHA
Bce poponorpeburenH Ha HCOLITHBAGMOM YydacTKe OTKI/IIOYAKTCA,
3anBuKa 3akphiBaetcs. HazexHocTs 3akpbiTHs 3alBHXKEK NpoBe-
Psierca A0 Hasala M3MepeHHH [0 IIOKA3aHHAM MAHOMETPOB M, u M,.
lpu sakpwiToii 3ajBWXKKe H OTCYTCTBMM c6poca uepe3 ruapant [
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MOKA3aHWf MAHOMETpPoB GYAYT OT/IMYAaTbCA HAa Bejuguny pAasHOCTH
HX TFeofie3HIeCKHX OTMETOK, KoTopasi No/KHa GHTh zapaunee HaBecTHa.

®akTHyecKoe YLeNAbHOE COMpOTHBJEHHE TpYGomposoaa ONpene:
afetrcA no Qopmyne

Agaxr = AH/(IQ), (3.19)

rie Ah — NOKa3aHHA MaHoMeTpos NpH cOpoce RBogu:: Ak = (My o
+ z) — (My + 2); Q — pacxon Boabi, cOpachiBaemofi mpH HCMbITa-
HHAX; | — paccTofiHHe MeXAy o6pasUOBHIMH MaHQMeTpaMH; Z — F€o-
lesHueckasd OTMETKA TOYKH, B KOTOpPOH YyCTAHOpjien MaHOMETP.

CreneHb 3apacTaHus MCMBLITHIBAEMOrO TpyGonposoja GyreT Xa-
paKTepu30BaTbCA OTHOWIEHHeM

ke = Admu'r/“q'uﬁm (3'20)

rie B, — K03(QGHUHEHT yBeHIEHHS CONPOTHBACHHs; A a6, — YASID-
HOE CONMpPOTHBJeHHe TPyGOmpoBOAa AAHHOrO AMaMerpa mo TabJaHUAM
®. A. Illesenesa; Agayr — (aKTHuecKoe yleNbloe conpoTHBIEHHE
TpyGonposoja.

Torpemsoctu uamepenust Agaxr NpH HCNONR3oBaHuH 06pasuo-
BEIX MaHoMeTpoB Knacca 0,4 u Bofiomepa BB-50 ne npeBLIIaloT 5%.

Bropo#i u TpeTn#t cnoco6u aBAAIOTCH MORM(RKANMAMH [EPBOTO.
Onrn nospoisioT nyTeM yBeJHYEHHS KOHTPOJHpYemoro pacxola H3-
MepATh ¢ NOTPelHocTbi0 5— (U % conpOTHBJEHHS JHHHEA JHAMETPOM
no 400 mm.

Hamepenns runpapingecKuX CONPOTHBJAEHHH gerBepTHIM CIOCO-
60oM NPOH3BOAATCS CJAERYIOUMM O6pa3OM.

Brifupaerca y4acToK, Ha KOTOPOM YCTaHABJAHBAIOTCS TPH MaHo-
metpa M;, M; u My (puc. 3.6). YacTb TpaH3HTHoro pacxofa BORHI
c6pacbiBaercsa Mexay ManoMerpamu M; M M;. IIpi stom npoucxoaut
KOHTPOJIb HanopoB B Hayane M B KOHIE Y4acTKa, a TakxKe B ToUKe
c6poca pacxoza ¢.

Ynenbuoe conpotHBaeHHe Agayy BBIYHCIAETCHA ¢ [OMOIIBIO ypaB-
Henns GafaHca pacXoRa BoAll B TOuKe cfpoca;

&R -
Q1=4+Ql. HJIHQ1= m =Q+VT::TT’-, {3.21)

rie Q, m Q; — pacXoib MO YyJacTKaMm.

YpaBHeHHe peluaeTcsi OTHOCHTENbHO (GaKTHYeckoro YHeNbHOFO
conpotusaeHuA TPyOonpoBoAa:

1 /y/ Bk Bhy \2

o =3 (1 B Y B,

7 E (3.22)
rie Ah, u Ah, — nMoTepH Hanopa COOTBETCTBEHHO ja yyacTKax AJH-
Hof [, W [y,

[lpu McnbITaHHAX HA Y4acTKe MexJ1y MaHOMerpamum M, W M,
Bce BogonorpeGuTeaH JOMKHb ObITh OTKAIOYEHH. [lng nonyqgeHus pe-
3Y/ITATOB ¢ MOrPelHOCTLIO 10 5 % JNOCTaToYHO H3mepuTh pacxon ¢,
cocrapnsiomuA e MeHee 10—15 % or TpaHsHTHoro pacxoma Q.
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Phec. 3.5. CxeMa HamepeHHs CHApaBJHueCKHX COMPOTHBIGHHA TpyG AHameTpoM 1O
300

M, My = Mesomerpu; B — Bogomep; Iy, Ty [y — moxapume ragpsfiTa; 3 — sagpumxa

My @ M, @ My
Prc. 3.6. Cxema H3mepe- 4 Ah, 2 AR,
HHA THAPaBAHYECKHX CO-
npotHeAeHHR TpYS MeTO- iy Is
LOM TPeX MaHOMETPOB
g
&
J
N\ 2 ? 4 5
—(Ha e

PHc. 3.7. Cxema onpefie/ieiHst YTCUKH BOJL BOJOMEpAMH
! — macoc; 2, § — BonoMmepnl; 3 — Manowmerp; 4 — TPYGONpoBon; § — BOACHANOPHRA GamwH

WX B

Puc. 3.8. Cxema onpefelieHHA yTeuex Bojibl BOAOMEPOM, NOCTAaBJEHHHM Ha OGBOJHOH
JIHHHH

! — nacoc; 2 — pojoMep; 3 — MaHoMerp; 4 — TpyGonposon; 5 — BOROHBMOPHHA peaepayap:
6 — 3afBHXKa

2 7
L»—[(:-I? 4—2
5 T

Pue. 3.9. Cxema onpefeneHHl YTEYXH BoAN MAHOMETPOM
! — macoc; 2 — BopoMep: § — Masomerp; 4 — TpyGomposom; 5. 6 —— 3amBHKEKR

ﬁ:
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KOHTpOJ/IbHEIE HCNBITAHHA HA YTeYKY MOTYT OHITh [IDOBEEHEl OTHHM
H3 CJefyloliux croco6oB:

C MOMOLIBLIO BOJAOMEPOB;

MO MajieHHIO YPOBHS BOAL B 6aKe BOJOHANOPHOIO COOPYXKEHHSA
HJIH B CTOfAKE;

C MOMOLbI0 MaHOMETPOB,

C NMOMOIUbIO KOHTAKTHRIX HHAMKATOPOB JABNEHHA, AEACTBYIOUIHX
MOCTOHHO BO BPeMS 3KCIVIyaTalHH ceTefi;

aHaJIHTHYECKH.

Bo3MOXHO HECKOABKO BAPHAHTOB KOHTPONBHEIX HCHMBITAHHA C
MOMOLIBIO BOZOMEDPOB:

IJIA onpeje/leHHs yTEeUeK BOAL YCTAHABJAHBAIOTCH 7ABa BOAOMEPa
(puc. 3.7): Bomomep 2 — HAa HACOCHOR CTAaHUHMH HEMOCPEICTBEHHO
nmoc/ie Hacoca, BOAOMEpP O — B KOHLE HCMBITBIBAEMOro y4acTka; pas-
HOCTb MX OKa3aHMH aeT BEeJIHYHHY YTEYKH; NEPEA HCMLITAHHEM BOJO-
MepE JOJUKHE OHITH HpOTApHPOBaHHl;

€CJIH HeT BO3MOXXHOCTH MJIM TpPYAHO CMOHTHPOBATb BOJAOMEp Ha
npoBepaeMoli JMHHH, TO €ro YCTAHABJHBAKT Ha OTBOJHOH JMHHHH
(puc. 3.8) cpa3y xe nocJie Hacoca HJAH NEepPENBHXXHOH HACOCHOH ycra-
HOBKH; 3a8/lBHXXKa § 3aKpbIBaeTCH; KOJHYECTBO BOILI, NOCTymalouled
B pesepByap §, 3amepsiercs; pPasHOCTb MeXJ1Y MOKasaHHAMH BOAO-
Mepa H KOJMHYECTBOM BOALI, 3aMepEeHHbIM B PE3epByape, Aaer BeJH-
YHHY YTEUKH; BO BPeMS HCTLITAHWH BOja H3 Pe3epByapa He AOMKHA
pPacXoa0BaThCH;

3aaBHXXKa 5 Ha HavaJbHOM M 3alBHXKAa 6 HAa KOHEYHOM y4yacTKax
nepekpuiBatorca (puc. 3.9); BeNMyHHA yTeUKH ONpele/sercs mo Bojo-
Mepy; Mo MaHOMETPY CJIEAAT 3a palouHM JaBNEHHEM.

Onpepenenne yTeuek BTOpHIM cnocofoM NMOKasaHo Ha puc. 3.10.
ITepen ucneiTanMeM 3aABHXKKA 7 3akphiBaercs H Gak BONOHAMOpHOH
GamiHH HamoMHsAeTc Bojol. [locse 3TOro 3aKphiBAOT 3anBHXKKY 2
y Hacoca u HaGJIOAAIOT 32 YPOBHEM BoAhl B GaKe NMpH OTKPLITOH 3a-
JABHXKe 6 HJH MOKa3aHHAMH MaHoMeTpa 3 B TeUeHHe onpele/IeHHOrO
BpemMenH, BenuuHHA yTEUKH ONpEleNsercs No Mal€HHIO YPOBHS BORBI
B Gake Gamuuu 3a BpeMA HabmoneHus (touka A).

]
-

2

Puc. 3.10. Cxema onpegefeHHA YTeUKH BOMB MaHOMETPOM, YCTAHOBJAGHHEIM HA Ha-
COCHOR CTaHLHA
[ — uacoc; 2,6, 7 — saneumk¥i 3 — Makouerp; 4 — Tpy6ONPOBOA: 5 — moponanopan Gamns
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TperbuM cnoco6oM BeJIHUHHA YTEYKH ONpenessieTcs Mo NajeHHIo
cTpe/KH MaHoMeTpa. 3Haa, aro 0,1 MIla coorsercrayer 10, 33 m Box.
cr. (mpH 6apoMeTPHYECKOM JaBJIEHHH Bo3jyXxa 760 MM PT. CT.), MOXHO
no NajieHHIo NMOKAa3aHHA MaHOMETPa M MO YepTexy NMpOAOJALHOIO Mpo-
M/ HANODHOH JIMHMH ONMDEAENHTb, HA KaKoA AJHHE TPyba OCBO-
GoLMMIACh OT BOAb. BenMuMHa yTeuku onpenenHTCAa MO (opmysie
Y = (nd*/4) |, rae d — BHyTpeHHHH auameTp TpyGompoBona; [ —
IJIHHA YYacTKa TPyOul, KoTopas ocBOGOJHMJIACHE OT BOJHI.

3amepul yT€4KH BOAH 3THM CNOCOGOM MOXHO NMPOHM3BOAHTL TOTAA,
KOr/a KOHeYHbe TOYKH TPy6OonmpoBoaa pacnoNOKeHsl BHILE, YEM MECTO
yCTAHOBKH BOJOMEpPA, OTHOCHTENLHO KOTOPOTO PACCYHTLIBAIOTCA Ma-
JeHHe NaBJeHHA HJAH CBOGOQHLIE HAMOPHI.

CpoGoaHuie HANOPL H3MEPAIOTCA B 3apaHee YCTAHOBJEHHBIX (KOHT-
pOJIBHBIX) TOYKax Ha BOJONPOBOAHON CeTH, OOLIYHO B XapaKTepHEIX
TOYKAX H B y3/iax Mardctpaljedl, pa3BolflllHX KOJIbIIEBHE H Ty[HKO-
BhIe CETH. B KauecTBe KOHTPOJBHEIX TOYEK MOTYT GbiThb HCNOJB3OBAHbI
noxapHble THAPAHTH HA CeTH MJH CIelHaJbHO 060pYROBAHHLIE CTa-
LHOHADHLEIE MaHOMETPHYECKHEe IIOCTHI.

KoHTpo/IbHBIe HCMLITAHHA MOXHO OCYIUECTBJATH HENPEPLIBHO My-
TeM aBTOMaTHYECKOrO KOHTPOJIA 3a ONpEAeNEeHHBIMH NnapaMerpaMH H
MOJAYH CHTHAJIOB B COOTBETCTBYIOUIHH KOMaHIHEIA (MAM AHCheyep-
CKHH) MYHKT.

Haun6onee mpocteiM cnoco6oM kOHTpoJsif (YeTBepTHIA cnocof) AB-
ASeTCA NpHMEHEHHe KOHTAKTHHIX HHIHKATOPOB AAaBJEHHA, AHCTAH-
IUHOHHBIX pacxofoMepoB ¢ Tpy6amu BeHTYpH HJAM HHAYKIHOHHBIX
pacxofiomepoB (MP-1). CBfisb paTUMKOB ¢ HCMONHHTENbHBIMH MeXa-
HH3MaMH OCYILLECTBJIAETCA C NOMOILbI0 Kabeas. Paccroanne NeACTBHS
CHCTEMBI ONMpEeJeNsieTC CeYeHHeM XHJ: nmpH ceueHHd 1,5 MM® Mak-
CHMa/ibHas aJuHa coctaBasier 700, npu cevenun 2,5 mm? —1300,
npu cevenud 4 mm? — 2600 M.

Henocratkom cucremMu ¢ TpyGamu BenTypH saBiserca HeHabex-
HOCTb JOMNOJIHMTEJNbHHX INOTEPh 32 CYET MECTHHIX COMNPOTHBJIEHHH,
cosgaBaeMBHIX BCTaBKaMH Bentypw.

AHanuTHYeCKHM (pacyeTHbIM) CMocoGoM C AOCTATOYHOM TOYHOCTLIO
MOXKeT GLITh ONpEeneseHo MeCTO YTeuKH ¥, €C/IH OHO ABJASETCH cocpe-
AotoueHHnIM (nAThi cnoco6). CyumHocTs 3Toro cnmocofia BHAHA M3
CXeMb!, npuBeaenHol Ha puc. 3.11, u pacuernunx ¢opmya. OpaunaTa
TOukH A Moxer OWTb BepaXcéHa ypaBHEHHAMH:

Va=H,—i, 0 (3.23)
Va=H 41,0, (3.24)

Tak kax [, = L — [;, To BTOpoe ypaBHeHHe NIPHMET BHLI:

Ya=H.+i{, L—il,. (3.25)
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Puc. 3.11. Cxema K ONpefleieHHi0 TOYKH PA3pbiBa BOLOBOAA (MecTa yTeuxkH V)

[Ipupapuuban ypaBuenua (3.23) u (3.25) u pewras HX OTHOCH-
TeNbHO {,, MOJNYYHM
H, — (H, + i, L)

L (3.26)

B ypaBHenusax (3.23)—(3.26) u na puc. 3.11 npunsito: H, — reo-
MeTpHueckas BbICOTA NoOfayH Bo#bl (OTMETKa YpOBHA  BOAH
B pesepByape); Hy — Hanop Hacoca npH HopMa/ibHOH pa6ore Ha-
coca; H, — Hanop Hacoca npu HAJMHYMM AaBaDHH HA BOJOBOAE; iy —
moTepH Hamopa IIPH HopMaJsibHoH pafoTe Hacoca; iy, — NMOTEPH Ha-
nopa NpH aBapHM HAa YYacTKe OT Hacoca A0 TOYKH YTEYKH; [y, — MO-
TEpH Hanopa NPH aBapHH Ha yyacTKe OT HAcoca A0 TQYKH H3JHBA BOALI
(no peaepsyapa).

3Hauenue i,, ONMpEAENAETCA MO PACXOAY, KOTOpHIH 6yaeT MOKa-
3bIBATH BOJOMED Ha CTAHLMH, @ [, — M0 PACXOAY BOAHI, MOCTynawieh
B pesepByap.

Mecra yTeuek B TPyGONpoBOJaxX, YJNOXKEHHLIX B 3eMJIO, MOXKHO
onpeefHTh aKyCTHYECKHMHM HIH 3BYKOBHIMH cnoco6amu. B kauecrse
npu6OpOB, Y/ABJIHBAIOMHKX WIYM, CO3RABAEMbIA BOJOA NpH BLITEKa-
HYH ee M3 NOBPEXAEHHBIX TPYGOMPOBOAOB, HCNONB3YIOTC aKBA(OHBI,
reocbouu. MHKpoq)OHI:I, CTETOCKOIbI, 4 TAKXKe OOblYHble MeTaJJIHYeCKHa
crepxuu. [lpu onpeleseHHH MecTa yTeYKH KOPOGKH akBa(hOHOB,
MHKPO(DOHOB HJH reoOHOB pasMelllaloTcs Ha TPacce BOZOMPOBOAA MO
€ro OCH Ha paccTOHHH 2—5 M Apyr oT Apyra H B npouecce o6caeno-
BaHMA MNepeABHraloTCA BAOAb HEro. IIpH OTCYTCTBHM YKa3aHHHIX
npuGOpOB MecTa yTeueK B TPyGONMPOBOAAX MOXKHO ONpPEneNHTh C mo-
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MOUIBIO 320CTPEHHLIX META/INTHYECKHX CTEpKHeH RAHaMeTpom 20—25 MM,
[IOTPY 2Kaf HX B I'PYHT NO HAIpaBJAEHHIO BOAONPOBOAHOH JIHHHH. l'Ipo-
c/NyLIMBaHHE NIPOH3BOJAHTCA HEMOCPEACTBEHHO Ha CNyX HJH € MOMOLILbIO
yCHJIMBAIOLLEH MeMOpaHHOA TPYOKH.

Jns ycunerus mwyma, co3faBaeMoro BHTEKaloUefl ua Tpy6SonpoBoja
pofoH, B TPyGONMpOBOA BBOAAT CXKATHIA BO3AYX, KOTOpHI# co3jaer
pealmft, XOpOLIO BOCNPHHHMAeMBA MHKPOQOHAMH wIyM.

S¢pdeKT npHMEHEHHS 3BYKOBHIX (CJAYXOBHIX) nNpH6OpPOB 3aBHCHT
0T MECTHBIX YCJOBHH, TEXHHYECKHX NAHHHIX annapaTypu ¥ ONbITa
onepaTopa.

3aTyxaHHe 3BYKOBOA BOJIHHI B TPYHTE€ HMEET KBaipaTHUHYIO
3aBHCHMOCTb OT DACCTOAHHMS, NpHYeM YBeJHY€HHe TAYOHHH mNpo-
K/M3aIKH TPYGONpOBOAOB MOBHILIAET TPeGOBAHHA K YYBCTBHTEJNLHOCTH
W H36upaTenbHOCTH annapaTypw. [Ipu saneranum TpyGonposonos
fosiee 94eM Ha 4 M 3TOT MeTOJ He NPHMEHHM, 38 HCK/IIOUEeHHEeM HaJIHYHSA
NOBpeXAEHHH, HMMEWHX G6oJbIIHe YDPOBHH IIYMOB.

Ha pa6Gory 3Tux npHGopOB OKa3LIBalOT BJHAHHE IIYMH ropoja H
HCTOYHMKH 3JIEKTPOMATHHTHBIX H3JiyueHuii. B HekoTopmix cayuasix
STH IDYMBl MPEBHIIAIOT WIyMEl ABADHH M NMO3TOMY paGoTH Mo onpele-
JIEHHIO MECT TEYH NMPHXORMTCH NPOH3BOAMTH B HOYHOEe BpeMA. B Ka-
yecTBe TAaKHX NPHOOPOB — HMCKATeNed MOBPeXACHHHE MOMKHO HA3BATH
cnenytomue; «I'napomwoke XII-66», «uapomore XI1-2000», «AkBa-
apor» ¢pupmul «CeBepun» n «Ceba- JunaTponnk» (PPI), npubop ¢pupmu
«bumep» (CIIA), «T'upponedpext» (BHP), JICH-101 3asona POT
(TOP) u IIT-2 1 T2A (CCCP).

B HacTosilee BpeMsA A ONPENEJNEHHA YTEYeK Ha BOOPYXeHHE
3KCIMYaTAlHOHHEIX CAYXG MOCTYNaloT YCTAHOBKH ¢ KOppenATopaMH
myma: 0P-02 u OP-3000 pupmu «MerpaBuby (Opannus); KC-1000
pupmbl «Pynsu Takom» (HAnouusn); MK-2 ¢upMu «ITanbmecsr (AHT-
1s1). HasBaHHEIE YCTAHOBKH MOTYT NPHMEHATHCA 14 OOHApYKeHHH
YTeYeK Ha BOAONPOBOAHKIX TpyGompoBoaax JoOHX BHAOB (CTAJBHEIX,
YYTYHHBIX, acGecTOLEMEHTHBIX, CBHHUOBHIX, MJ1acTMAacCOBLIX), Ha
'ailopHbIX TpyGolpoBoAax KAaHAMH3aUHH H BOJLOCTOKOB, Ha rasompo-
502X HH3KOro, CPELHEr0 H BEICOKOrO JABJIEHHA H ApYyrHX NpOMRILI-
neHHbIX TpyGonpoBopax.

Koppensinuonublfi MeToa oO6ecneyHBaeT BHICOKYIO TOYHOCTD H
HaJe)KHOCTh OGHADYKEHHSl MECT yTeueK MO CPAaBHEeHHIO C paHee NpH-
MEeHSeMBIMH METOAaMH, OCHOBAHHBLIMH HA YJABJHBaHHM HIYMOB, o6pa-
IVIOUHXCA B MECTAX YTeueK H3 TpyGonpoBOZOB.

[lpuHUHN fAefCTBHA KOPPEJAATOPOB OCHOBAH He Ha ONpEAeJIeHHH
\ByKa, 4 HA CpaBHEHHH M HAXOM(IEHHH No AJAHHE TpyOGoNpoBOja 3BY-
KoBRIX CHTHaJoB. [Ipn6op onpeae/ifiel pasHHLY Bo BpeMEHH NpHxOla
ABYX NMOXOGHHX 3BYKOBLIX CHTHAJNOB, KOTOpHIE (PHKCHDYIOTCA NEpBHY-
HLIMH Tpeo6pa3oBaTeNsiMH, YCTAHOBJIEHHEIMH Ha IIPOTHBOMOJIOXHBIX
KOHEAX HCTILITHBaeMOro ydacTka TpyGonposoaa (puc. 3.12). B kop-
pensitop BBOAATCA TalJHYHEIE NAHHBEIE CKOPOCTH 3ByKa A AaHHOrO
Tpy6onpoBOAa H PACCTOAHHE MEXLY NEPBHYHLMH Npeo6pa30BaTeAMH,
nocsie 4ero OH aBTOMATHYECKH [POM3BOLHT BHIYHCJICHHE DACCTOAHHA
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Puc. 3.12. Onpegenenne Teyd Ha TpyGONpPOBONAX KOPPEJSLHOHHBIM METOLOM

A n B — nepBHaHule npeo6pasopaTeaH; L — paccTOSiHHe MeXHAY MecTOM TeuH H NepBHYHEIM

npeobpasoBaTesieM; ¢ — CKOPOCThL 3BYKA B TPYOONPOBORe; ! — PEAHHLA BpeMeHH NPOXOMKIe-

HHA 3BYKOBBIMH CHCRAJAMH PacCTOAHHH MeXJY MeCTOM YTeWKH H NepSHWHMMH npeo6pasoba-

TENAMH; X — MECTO TeuH; [ — paccToRHHe MeXJY MEcTOM TedH H nepPHYHHM NpeobpasoBas
TeneM

OT MEeCTOHAXOMIEHHA yTedKH N0 OJHOro H3 npeofipasoBareneli mo
tdopmy.sre

I = (L—ct)2, (3.27)
roe [ — paccTosiHHe MeIy MECTOM TeYH H MepBHUYHHIM Npeo6pa3zo-
Barenem; L — paccTosiHHe My ABYMs NepBHUHBIMH npeobpaso-
BaTeJfMH; ¢ — CKOPOCTp 3Byka B TpyGonpoBole; ! — pa3HHIA BO
BPEMEHH NPOXOXIEHUs 3BYKOBLIX CHIHAJOB MEXNYy MECTOM YTeUKH
H [EePBHYHBIMH npeoOpa3oBaTe/IAMH.

KoppenaTop onHOBpeMEHHO MOXKET COINOCTABAATL MHOXKECTBO
CHABHHYTHIX BO BPEMEHH TOYEK H MOCTOAHHO BLIZAaeT Ha JHCIUIed pe-
3yJbTATH BLIYHC/AEHHA napaMeTpoB KoppensuHd. C noMolipbl METKH
Ha 3KpaHe JHCIIes OTMeYaeTCs MaKCHMYM KODDeNAlHH, Noc/le yero
Ha [{HPPOBOM HHAHKATOPE MTHOBEHHO BLIIA€TCH PACCTOSIHHE A0 YTEYKH.

Bufop npeaBapHTenbHOro pabodYero pPAacCCTONHHA MOXET KoJe-
6arsca or 100 no 800 m, Tpebyemoe HanpsiXKeHHe S/MEKTpHYECKOro
Toka 12 B, cuna Toka 6,2—6,8 A.

§ 3.10. Ocofbie cayuay SKCIIyATauHMM BOJOBOAOB M cetefi

Tuapasaugeckne ymapul. Eciu ABuXymuitcs s TpyGonmpopone
MOTOK JKHJKOCTH MTHOBEHHO OCTAHOBHTb (HAaNPHMED, nepexkphTh Kpa-
HOM, 3aBHXXKOM HJIH OCTaHOBHTh HAcoC), TO B TPYGONpPOBOAe NpPOH3OH-
ner anpaBanecKHﬁ yaap. 3apava o THApaBJ/IHYecKOM yaape Bmep-
Bhie Gna pemena pycckuM yuennm H. E. JKykosckum.

Macca XHAKOCTH, ABHXYWascs NO Tpy6ONpOBoxy, mpH Pe3KoM
NePEKPHITHH €ro NPOJO/KAET IBHMKEHHE MO HHEPUHH. BHayaJse ocras
HOBHTCA Ta4 YacTb, KOTOpPAas MNPHAET B HENOCPENCTBEHHOE CONMpHKOC-
HOBEHHE C NpPenATCTBHEM, 3aTeM HAYHYT OCTAHABJWBATBLCA MOCHENY-
IOllHe CJIOM KHAKOCTH, YMUIOTHSIS CJIOH, OCTaHOBMBIIMECS BREpEnH.
B pesyabrare sroro YNJIOTHEHH: A4BJIEHHE B OCTAaHOBHBLIEHCH Macee
MHAKOCTH Gyfer Bo3pacTaTh. Koria SHeprusl NBHKeHHA >XHIKOCTH
OyZeT MOJHOCTBIO HCIO/NB30BaHa B HANIPABAEHHH €€ BHKeHHS, CHKATas
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mMacca JHIKOCTH CTAaHeT DACIIHPATbCA H BO3HHKHer oOpaTHas, oT-
a)KeHHas, BOJIHA ABHXXEHHS MAacChl MHAKOCTH.

3oHbl OCTAHOBHBINEHCH KHAKOCTH H OGMACTH MOBHLILIEHHOTO JaB-
JIEHHS1 PaCNpPOCTPaHAIOTCA MO TPyOGONpPOBOAY HABCTPEUY ABHKYLIEMYCS
[OTOKY CO CKOpOCThIO PaCHpOCTpaHEeHHA 3BYKAa B BOJeE.

Ina pacuera ynapHOTO NMOBLILEHHA JAAaBJEHHA MOXeT OuTb MpH-
meHeHa ¢opMmyna JKyKoBckoro

AP = wep = weylg, (3.28)

rae AP — ypapHoe noBuunenue pasnenus, MIla; o — cxopocts
JBHXX€HHSA XHAKOCTH B TpyGONPOBOJiE, M/C; £ — CKOPOCTb 3BYKA B TPY-
gonpoBoAe, T. €. CKOPOCTh, C KOTOPOH pacnpocTpaHsiercd B Tpy6o-
npOBOJe 30HA YNJIOTHEHHA XHAKOCTH, M/C; P — NJIOTHOCTb XHJKOCTH
kr/m%, y — o6beMHas Macca XuAKocTH, Kr/(M?.c?); g — yckopenue
cBo6oAHOTO majeHus, M/c?.

CkopocTb 3Byka B TPyGonpoBoge onpefefsiercl NO BHIPaMEHHIO

¢ = 1/V 2ropg/(8E) + po/Ko (3.29)

roe r, — paguyc TpyOhl, M; X, — MOAYJIb YNPYrocTH (CKaTus)
KHAKocTH, MIla; & — tonmmHa creHoK TpyOm, M; E — Moayas
YIpYrocTH AJs MaTepuaja CT€HOK TPpyOn, MIla.

3HayeHHe MOAYJA YNPYTOCTH XHAKOCTH Ko /Il BOAWI NpPH H3Me-
HeHun paByenun or 0,1 ao 50 MIla u npH ofbiuHOH TeMmeparype
MOMKHO NPHGJIH3HTeNbHO CYHTaThb paBHbiM 2000 MIla, a ans Hedre-
npopykros — 1350 MIla. 3naveHne E AaJia crajlk NpHHHMaercs
paBHbiM 210 000 MIla, ana yyryna — 100 000 MIla.

CkopocTb pacnpocTpaHeHHs 3ByKa (yAapHasi BoJIHA) B YYTYHHBIX
Tpy6ax B 3aBHCHMOCTH OT HX JHaMeTPa M TOJLIMHLI CTEHOK MPHHH-
MalOT cJenyloLel:

AuaMerp TPYGH, MM ., ., . . . . ., 50 100 200 300 600
TOJNIHHA CTEHOK, MM. . . . . . . 7,0 85 105 12,5 18,0
CKOpPOCTB pacnpocTpaHeHHfA

yhapuoft Bonum, Mfc . . . . . . . 1348 1289 1209 1167 913

HHTepecHo OTMETHTB, YTO CKOPOCTb DAacHApPOCTpaHeHHA YAapHOH
BOJIHK B PEe3HHOBHIX TPyOKkax cocraBaser Bcero 30 m/c.

ITposenennnie 3a nocjieqHHE rofbl HCC/AEA0BAHMS TIOKA3LBAIOT, YTO
BEJIHYHHA YAAaPHOT'O NaBJIEHHR 3aBHCHT He TOJBKO OT CKOPOCTH BOLH
B TpyGoNnpoBoOfe, HO H OT BEJIHYHHK CTATHYECKOTO AaBJACHHUA B MEPBO-
HaYaJbHEIT MOMEHT H MOTEpPh Hanmopa Ha TpeHHe M MecTHEIE CONpo-
THBJIEHHS.

OnuTamMu ycTaHOBJeHO, YTO GLICTPOE 3aKphITHE KpaHa HJH 3a-
ABMKKHM TOYTH BCErja NPHBOAHT K pAasphIBy CIVIOIHOCTH MNOTOKa
BOJILI HJIH OTPLIBY €r0 OT 3aTBOpa ¢ 06pa3oBaHKeM NMYCTOT, 3ANMOMHEHHBIX
napom. [locsenyroliee nocTynjieHue BOAR B pa3pexeHHOE MPOCTPAH-
CTBO NMPHBOAMT K yZADHOMY MOBLILIEHHIO N1aBJEHHA, H €CHAH TOTEDH
Haropa HEBeJHKH, To BeJHYHMHA AefCTBHTeNbHoro ylapHoOro nabJe-
uusi APy Gnnaka k sesmuune AP, onpenensiemodt mo gopmyne JKy-
KoBckoro. IIpH 3HaumTeNbHEX noOTepAX Hamopa Ha Tpehne AP,
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6yNeT HeCKONbKO HHKe TEOPETHYEeCKOro, nosyweHHoro no Gopmyane
JKykoBcxkoro:
APy < AP.

[lpn nopnaue Bonnr B pesepByaphl, pacnonoXeHHEe HA GoJee B~
COKHX OTMETKaX, 4eM HacOCHas CTaHIHA, ABJeHHEe FMApaBJHYeCKOro
yAapa BO3MOXXHO B MOMEHT BHe3amHOH OCTaHOBKHM Hacoca. [IpH ocra-
HOBKE HAcoCa XHAKOCTL CHayajla JBHMIaeTcsl B NMPEXHEM Hanpasie-
HHM H Y HAcoCa co3MaeTcs NMOHHXKeHHOe AaBJjienne. Hohas no pesep-
Byapa, BOJIHAa NOBOpaYHBaeT o6paTHO H K HAcoCy NMOAXOAHT YiKe C Mo+
BHIIEHHEIM JaBJjieHHeM. Ec/an oOpaTHufi KJamaH OTCYTCTByeT, TO
BOZla MPOXOJMT Yepes HAacOC M HAYMHAET BpAllaTh €ro B o6paTHYIQ
cropoHy *. Kpome Toro, npu o6paTHOM ABHIKE€HHH BOAB!I BLIMLIBAIOTCH
cnyqafiHO MoNaBlUIMe B BOAOBOJ NMPEMETH, KOTOPEE MOT'YT NOBPEAHTh
Hacoc. UTOGH He fonyCTHTH 3TOrO SBJEHHSA, NOC/Ae HAacoca, Kak Mnpa-
BHJIO, CTaBAT OOpaTHuIf KJanaH, OfHaKo OOGpaTHBLIA KJanaH 3aKpH-
BaeTcs oYeHb GLICTPO, YTO NPHBOAMT K CO3LaHHIO NMOBLILIEHHEIX JaBJjes
HH#A (ruppaBniHyeckoro ypapa)., lns npesoTBpalleHHsl 3TOTO 3aKphi-
BaHH€ KJlamaHa CJAEAYeT [POH3BOIHTH MELJEHHO, H IIOJNIHOE 3aprma-
HHE JIOJKHO NMPO3OATH TOJBKO MOCJ/e BO3BpallleHHs1 00paTHOH BOJIHHL.

[Tpn anmne TpyGonmpoBoga L BpeMA Ha mpoxoj BOJHH TyAa H
o6patHo paBHO 2L/c u, clienoBaTe/bHO, BpeMA 3aKPLIBAHHMSA KJanaHa
JOJIKHO ORITh HecKodbKo GoJbine 2L/c, yToOu cBECTH yaap K MHHH-
MyMmy.

Bpema 3akpeiBaHHA oOpaTHOrO KJamaHa MOMHO OTperyJHpOoBaTh
C MOMOmbIO KJanaHa — FacHTeNA THIpaBAHYecKHX yaapos. Poab
racureselt yzapa MOryT BHIIOJHAThL TaKXe THIpPaBJHYECKHE HJH
3JIEKTPHYECKHE 3aIBHXKKH C OTPEry/JIHPOBaHHLIM BpEeMeHeM HX 3a-
KDHITHA, & TaKxke NpYXHHHble H DHYaXHO-TPY30BLie NPEIOXpaHH-
TesJbHne KAanane. CamMbiM DpPOCTHIM YCTPOACTBOM AJIS NpenoTBpa-
WEHHA THAPABJIHYECKHX YAApOB MOTYT CJAYXKHTh BOASIHEIE KOJIOHHHI,
HO OHH YJ06HH TOMNBKO NPH HEGOJBLLIMX Hamopax.

Jna ocna6ieHHs rujpaBAMYeCKHX yAApOB MPHUMEHSIOTCA Bo3Ryll-
HEIE KOTJ/BI, KOTODhle MOT'YT yCTaHABJHBATHCA KAK Y HACOCOB, TAK
M HAa HamopHBIX yYacTKaX BOJOBOAOB H ceTeH, a Takxe BCTABKH H3
TpY6, CKOPOCTb PACMHPOCTPAHEHHS YAAPHOR BOJIHLI B KOTOPBHIX 3Ha-
YHTENILHO HUXKE, YeM B CTAJbHEIX H UYTYHHHIX Tpy6ax.

dneKTPpoXHMHUECKasi KODPO3HSl METAJJIHYECKHX TpPYGONpPOBOAOB.
CorsiacHo 371€KTPOXMMHYECKOH TEOPHH KOPPO3HH MEXKAY OTAe/]bHEIMH
YACTAMH IMOBEPXHOCTH METaJNJIOB (B JAHHOM CJlyyae MOBEPXHOCTH
TPy6, YNOKEHHEIX B TPYHT) H 3JIEKTPOJHTOM {TPYHT, TP yHTOBEIE BOAHI)
BCJEACTBHE HEOJMHAKOBONO COCTOSIHHSI MOBEPXHOCTH MeTalJa, pas-
JIMYUA KOHLEHTPALHH Ta30B, 0COGEHHO KHCJIODOJA, y NOBEDPXHOCTH
MeTa/isIa BO3HHKaeT TepMonapa, T. €. MECTHHIA 3JeMeHT. YyacToK
¢ MEHbIIMM moTeHuHatoM Oygner aHomoM, ¢ OOJbLIHM — KaTOAOM.

* Onett BHHHM BOJATEQ nokasanu, ato ofpaTHoe BpalueHHe KoJieca Hacoca
HE CO3JlaeT ONMACHHIX ABJEHHN.
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Ha aHOIHEIX Y4acTKaX NOJOKHTENBHO 3apsiXKeHHEE HOHH ME
Ta/lla TNIEPeXOAAT B SJMEKTPOJHT (TPYHTOBbIE BOAM, TPYHT), BH3bIBAA
paspylIeHHe MeTana.

Ina npepoxpanenns Meraasia Tpy6 OT pa3pyluenHs npHMeHAOT Ka-
TOJHYIO HJIH AHOAHYIO 3alHTY, YCTPAHBAIOT MeTaMJHYECKHE H XHMHUE-
CKHe MTOKPLITHA, OKPaLIHBaIOT TP YOkl HCMOAB3YIOT TAKKe H KOMOHHHPO-
BAHHBIE METOAR!, HAaMPpHMep GHTYMHOE NMOKPHITHE M KATOAHY 3aWHTY,
KOTOPBIE B HACTOALLEE BPeMs NMOJNYYHJIH HanGosiee mwmpoKoe pacnpo-
crpanedue, [lpu karopHofi sauute (pHc. 3.13) Bca nmoBepXHOCTh
Tpy6ONpoBoOaa AeNaeTCA KAaTOAOM, a AHOAOM CJYKAT 3aphiThie BOJAH3H
Tpy6ONpoBOAa CTA/NbHEIE NPEAMETH (KYCKH pe/bcoB, crapmiX TPYO
u 4p.). TpyGonpoBoz NMOACOERHHAETCA K OTPHLATENLHOMY MHOJIOCY
MCTOYHHKA TOKa, a KyCOK MeTa/la — K NOJIOXHTeIbHOMY (aKTHB-
Haf 3amuTa), Paspywatbca Gyner aHon (3asemaenue). Pacxon sHep-
rHH cocTaB/ser okoso 2 KBT-u B cyTku Ha 100 M® noepxHoCTH TPY-
GonpoBoAa.

KaToguylo 3ailHTy NpHMEHAIOT KakK JONOJHeHHe K GUTYMHOH,
TaK KaK NPH HeNOKpuIToM GHTymMoM TpyGompoBoje pacxof 3JeKTpo-
IHEPTHH HACTOMBKO BEJHK, YTO KATOAHAs 3all[HTAa CTAHOBHTCH SKOHO-
MHYECKH HEBHITOZHOH. B KauyecTBe HCTOUHHKOB SJIEKTPOSHEPTHH MOTYT
HCTIO/B30BATLCA T'€HEPATOPH! MOCTOSAHHOIO TOKA, NPHBOAMMLIE B JIBH-
JKEHHe JBHTATeJIMH BHYTPeHHEro CropaHHf, pacmojiaraeMbIMH B OT-
Je/IbHbIX MYHKTaX Tpacckl. B KayecTBe HCTOYHHKOB TOK& MOXHO MpH-
MEHHTb BETPOCHJIOBHIE YCTAHOBKH C aBTOMATHYECKHM BKJIIOYEHHEM
AKKYMYJIATOPOB INpH Ge3BeTpHH.

KartopHad 3aiuuTa BO3MOXHA H 6€3 NPHMEHEHHSA IOCTOPOHHEro
HCTOYHMKA 3JEKTPOSHeprHH — TaK Ha3miBaeMas KaTOAHaA 3alllHTa
AaBTOHOMHBIMH aHOJaMH (maccHBHAf 3awuTa). B stoM ciyvae ans
3auTe Tpy6onpoBojoB BOAH3H HHX 3apBIBAIOT MeTaJjs, UMEIOLIHH
Gonee OTPHUATENbHBIA 3/E€KTPOXHMHUECKHH MOTEHUHAJN, 9eM MOTeH-
uHan craiu. TpyGy COeAHHAIOT C THM MeTaJJioM (aHOZOM) MPOBOAOM.
B kauecTBe aHONOB NPHUMEHSAIOT KpYIJIble CTEPXKHH M3 MarHHA, UHHKA
H HX cnfaBoB jJuHo#t 50—120 cM, ycramaB/inBaeMnie BEDPTHKAJbHO.

[ToTeHunasn 3aluMlaeMOro MeTajjia NPH KATOAHON NOJAPHIALUH
Oyner cABHraTbCA B OTPHLATENbHYIO CTOPOHY OTHOCHTE/NBHO OKpya-
1olllero 9/MEeKTPOAHTA. 3alMTHHIA MOTEHUHAJN CTajlH, NPH KOTOpoM
KOppo3usa oTcyTcTByer, paBeH 484—584 MB (oTHocuTeNBHO HOPManb-
HOTO BOJOPOAHOrO 3JIEKTPOAa).

PeaynbraToM TokooOpasyloiledi peakuHH SBJAETCH PacTBOPEHHe
aHogHOro MeTanja ¢ o6Gpa3oBAHHEM IOJOXHTENbHO 38PFXKEHHHIX
HoHop. Tlpouecc Maer mo AByM peakUHaM, Ha KaXIYK H3 KOTOPhIX
npuxogurcs 50 % ofwero pacxosa aHOAHOro Merajina:

Me (anon) — Me3* (snexTpoant) + 2¢ (3eKTPOH); (3-30)

Me (auon) + 2H,0 — Hy 4 + Me3+ 4 20H". (3.31)

Hanee wnmer peakuus, nmpoTeKawowmas BGIH3H CTEHOK TpyGomposona:
2H* + 20H- + 2¢ - Hqy 4 -+ 20H". (3.32)
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Puc. 3.13. [Ipuunun aeficTBHA KaToORHORA 3amqATHI
1 — mcToumuM Toxa: 2 — aHoA (CcTapHe TPYOW HAW pesbcu); § — samuulaesift TPYSonponom

Puc. 3.14. Cxema neficTBHR GAyXA2IOWHX TOKOB
I — tpoaneRnufl nporof; 2 — penbcn TPpampan; § — rarosmfl TOK 1,: 4 — TOR oTcacHBa0-
meft cerd fo: § — TpyOONpPOROR; 6 — KATOAHAER 30HA; 7 — HeATpanpMas 30Ha: § — aHOANax
s0Ha; ¥ - OayAsOmHe TOKH IU L !r - "o

Hs ypaesennit (3.30)—(3.32) caeayer, 9T0 NpHKATONHBIA CJof
BOJIEI OKOJIO CTEHOK TPyGonposoaa 3alleaynBaerc. Ec/H B COCEAHHX
g
CJIOAIX IPYHTOBO# BORBI COAEPKATCA CyAb(aThl HIH GukapOonaTn SOy
u HCOj3, To npu onpenenentoll crenexy 3alleNayyBaHHA NPOHCXOAHT
o6pa3oBaHHe 3aUIHTHOTO CJOA IO PeaKLHAM!

Ca?* 4. 2HCO; 4 20H- - } CaCO; + CO3- 4 H,0; (3.33)
Mg?* + 2HCO; + 20H- — | MgCO, + CO%~ + H,0; (3.34)
Mg?* + SO}~ + 20H- — | Mg (OH), + SOj-. (3.35)

O6pasyiomufica samutam#t cnofi [CaCO; 1 Mg(OH), | ymenbmaer
OGHAaXXEHHYIO MOBEPXHOCTb, KOTOPYIO HAiO 3aUUTHTh, H CBOGOLHYIO
KubdysHio KHCIOposa K MOBEPXHOCTH 3alIMIAEMOTrO MeTaja.

3amura (kaToaHAaf, aHOAHARA) AOJIKHA OCYLIECTBJATbCA KOMI-
JIEKCHO AN BCeX MeTaJHYyecKHX TpyGonpoBofoB (BoaonpoBos, raso-
npoBox, TenJaonpoBof), Y/IOKEHHBIX B IpYHTaX U HAXOJALIMXCA B He-
nocpencteeHHoNl 6/AM3OCTH Jpyr OT Apyra. 3allHTa ORHOTO M3 HHX
MOXET NpPHBECTH K YCHJCHHON KODPO3HH APYrHX TPYyGonpoBONOB.

JAyXKaaomue TOKH. Ecan MeralanHuecKHA TpyGoONpoOBOA YJOMeH
BOMH3H TpaMBafiHHIX nyTel, 3/eKTPHUECKHX JKEJE3HBIX LOPOT, METPO-
NoAHMTeHa, CHJIOBEIX YCTaHOBOK, Kabened NOCTOSIHHOrO TOKa H T. M.
TO OH moJABepraeTcs pa3pyLIEHHIO BCJEACTBHE AeHCTBHA Oayxnaa-
ouKx TokoB. B Tex mecrax, rie TOK BXOAMT B Tpy6onposoj, OH HE
Paspymaer ero, Tak KaK 3TH MecTa fBJAIOTCA KaTOLHHIMH. TaM Xxe,
Tae Toxk BrixoauT M3 TpyGonposoaa, NMoBepXHOCTh MOCJENHEro paspy-
Maercs. B sTom caywae, Kak ¥ NPH NoyBeHHOA KOpPO3HH, TOK YHO-
CHT B NOYBY MOJIOKHTEJbHO 3apsXKeHHEIe MOHH Merasna (pHc. 3.14).

OcHosyot Mepofi 1o npenoTapallenuio paspyenns TPy6 oT AeR~
CTBHA Gayxnalomux TOKOB ABAAETCA ycTpaHeHHe caMHX Gayxna~
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jOIMX TOKoB. Ilna sToft nenn obecnedHBajoT HenpepuBHOCTb PeNbCo-
BhIX myTeH, YCTpaHBaiOT OTCacHBAIOWHE (UAEPa OT PeNbCOB, yBeJNH-
YyHBaIOT CONMPOTHBJIEHHE B MECTaX NEPEX0ia TOKA OT PeNbCOB B MOYBY
u T. n. M3 mMep, npuRuMaeMux HeNOCPEACTBEHHO AJIS 38ITHTH TpY6o-
NpOBOAA, MOXHO YKasaThb Ha YCTPOHCTBO YCHJIGHHOH H3OMALMH, 3a-
CHNKY TPYOONpOBONOB €O BCeX CTOPOH NMECKOM M H3OJHPOBAaHHE CThHI-
KOB C DE3HHOBLIMH NDOKJAJAKAMH € LENbI0 PA3pHIBA 3/JEKTPHYECKOH
HENpEPHBHOCTH TPpylonpoBoja.

Bryxnaomne TOKH MOTYT OKAa3nBaThb BO3feficTBHe Ha TpyGo-
NpOBOJE!, PAacHoJoeHHbe Ha paccToAHMH A0 500 M or ucTouHHMKa
6nyXaaloUHuX TOKOB. 3amura TpyGonpoBosoB OT GAYXKAAIOUIMX TOKOB,
KAK H NPH 3JE€KTPOXHMHYECKOH KODPO3HH, TAKXKe NOJKHA NMPOH3BO-
IHTbCA KOMIJIEKCHO AJf BCEX TPyOGONpOBONOB, PaCNONOXKEHHBIX
B HemocpeAcTBeHHOH OJHM3OCTH APyl OT Apyra.

I'nasa IIl. HANOPHO-PETYJIHPYIOLIME YCTPORCTBA

§ 3.11. IMpuemxa manopHO-peryJRpyOmHx ycrpoficrs
B SKCHAYaTALHIO

I'uapaBnuyecKoe HCNMHTaHHe HANOPDHWX H HEeHAINODHEIX pesepBya-
POB H eMKoCTeA Ha NPOYHOCTL M IJIOTHOCTH NPOH3BOLHTCA COMMACHO
tpe6oBanusaM, uajoxkerHnM B CHull 111-30—74. Tlyck B skcnayarta-
IHIO HAMOPHO-PETY/NHPYIOUWHX YCTPOHCTB OCYLIECTBJISETCH TEXHHYE-
cKo# palGovefi KOMHCCHe#H, KOTOPasA NMOCJe O3HAKOMJIEHHS ¢ MPOEKTHO-
TeXHHYECKON MOKYMEeHTAUHed H aKTaMH Ha CKpLITHe PaboThl Npo-
BEpSAET Ha MecTe: NPaBHJABHOCTL MOCANKH COOPYKEeHHHA Ha MECTHOCTH;
BHYTPeHHHe pa3aMepn pe3epByapoB 4McTOH Boabl H Oakos OallieH;
MpaBHJILHOCTD MOHTaX<a TPYOGONPOBOAOB B COOPYMEHHAX, 3afBHXKEK
B Kamepax MNepeKJIOYeHHN, BEHTHJIAIMOHHOrO o6opyRoBaHHA; AeH-
CTBHE YCTPOHCTB CHIHAMHM3AlMH, MOKAa3LBalolefl HHMXHHA H BEPX-
HHH YpOBHH Boghl B pe3epByapax; ReACTBHe YcTpOACTB /Il 3amMpa-
HHs BXOMOB H Ja30B B NOJ3€MHLIE pe3epByaphl H BOJNOHAMOPHLIE
GallHH; HaJWYHE THAPABIHYECKHX 3aTBOPOB Ha MePENMBHLIX TPyGo-
npoBojax; CTeneHb YTEYKH BOJAL H3 pe3eppyapoB (mpoBepsercs
B TeueHne 3—4 AHell ¢ MOMeHTa 3ano/fHEHHs pesepByapa BOJOH);
NpaBHJIbLHOCTE OT60Opa mpol Boab M3 pe3epByapoB H GakoB Galue
noc/le MX HamonHeHHs Bogo#. [IpousBoguTcs npoBepKa HAAMYHA
yana sabopa Boanl M3 pesepByapa YHCTOM BOAH A/A NEPEKauKH ee
B HOCHMYIO MJIH BOHMYIO TApY H YCTAHOBKM HA NLIXaTEAbHEIX TpyGax
$unbTpoB-nOrMOTHTENCA. PesyabTaTH npoBepKkH H aHaiM3a BOAH
KOMHccHsl oopMJ/IfeT aKTOM, B KOTODOM HaeT 3ak/lOUeHHe O rOToB-
HOCTH pesepByapoB H BOACHAMOPHHEIX 6amen Kk BBOAY B IKCIIYaTallHIO.

§ 3.12. NMopsemHuie pesepyaps M BOAOHAMOPHME GalHH

Ilpu skcnayaTauMu MOA3EMHLIX pe3epByapoB AJIA XpaHEHHA Xxo-
3AHCTBEHHO-NTHTbEBOR H TEXHHYECKOH BOJH MNPOH3BOAAT: CHCTEMa-
THYeCKHA KOHTpOJIL 3a KayecTsoM BOJAHW (€XKeJHEBHO B pe3epByape
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XO3HCTBEHHO-NIHTHEBON BOJLI); eXeNHEBHOe HabJlofeHHE 3a YPOBHEN
BOAL B pesepByapax, HE peKe OJHOrO pasa B TPH Mecsilla OCMOTHa
CaHHTApHOrO COCTOMHHSA Ja30B B pe3aepByap, BEHTHAALHOHHHIX TP YO«
C/THBHBHIX H NEpEJHBHLIX YCTPOI‘:ICTB. JIOKOB H 32JBHXKEK H T. O.

MecTo pacnonoxenHst pesepByapoB NHTHEBOH BOAB JOJIKHO BXOw
IHTB B 30HY cTpororo pexkuma. Jlonyck kK peseppyapaM NOCTOPOHHHN
JIHL KaTerOPHYECKH 3anpelnaercs. Bee a3k H JIOKH KaMep nepexJio-
YeHHS 3aJBHXXKaMH JOMKHH OHTh 3aKpHTH H 3anioMOHpOBaHM
Honyck u mopsiok BXola B pesepByap YCTaHaBJIHBaeTcs MeCTHOR
HHCTPYKUMHEH, corlacoBaHHONA ¢ opraHaMH roccaHHaA3opa; TEpPPHTO-
pHSi, TAe pacnosaraiTcsi pe3epByaphl YHCTOA BOJBI, AONXKHA ObiTh
XOopoUio OCBellieHa B HOYHOE BpeMs.

PesepByapm cnefyer OUHILATE OT OcCaJkoB (necka, HJa) OAHH
pas B 1—3rona. [Ipn yxynweHHu $H3HKO-XHMHYECKHX H GaKTepHOMO-
THYECKHX TOKa3aTened KauecTBa BOABI OYHCTKY H NMPOMBLIBKY NPOH3-
BOAAT Yallle.

[Tpoxon B pesepByap monefi paspewaerca TonbKo ¢ cobimoneHHeM
OCOGLIX caHHTapHLIX MEP H TONLKO C pa3spellleHHs HadyalbHHKa cTaH-
KM H NIPeJCTABHTENA CaHHTApHO-3NHAEMHOJJOTHYecKOH cnyxOui. [Tepex
HayasoM OYHCTKH HJH PEMOHTa BOJa H3 pesepByapoB CHHBaeTcH,
3alBHXKKH Ha TpybonpoBojax 3aKpHBAIOTCA H ONJOMOHpOBLIBalOTCH,

OuncTKy pesepByapa Xo3mHCTBEHHO-NMTbHEBOH BOJBLI MPOH3BOASAT
B cJIelYIOWEH MOCAeNOBATENBHOCTH: YAANAIOT OCafloK cO JiHa, YHCTAT
MOBEPXHOCTH CTeH H KONOHH METaJJIMYeCKHMH MIeTKaMM [0 NMOJHOrQ
ylaJdeHHs cJAH3H H TWaTenbHo oOMEIBAIOT HX Bojo#l uaz OpanjcnofiTa,
3areM o6MbIBaloT AHMILE pesepByapa. [Tocse 3TOoro BTOPHYHO MPOMBI-
BalOT BCIO MOBEPXHOCTh H3 GpaHacnofita. CBeTOBHE JIOKH BO BpeMf
paboThl HaxXOAATCA B 3aKPHITOM COCTOSIHHH, H paGoTa mpOH3BONHTCA
NpH HCKYCCTBEHHOM OcCBellleHHM. [Jocne OYMCTKH HJIH peMOHTa pe-
3epByapa ero XJOPHPYIOT (A03aMM XJopa He MeHee 25 Mr/n) mpH
CYTOYHOM KOHT@aKTe XJIOPHOH BOAL C NOBEPXHOCTAMH pe3epBYyapa.

Pa6oune, npoHsBoasilHe paboTy MO OYHCTKE WJIH PEMOHTY pesep-
Byapa, JOJXHH OHTb ONeThl B CNENHaAbHYI0 OeXAY (Pe3HHOBHI®
canoru, uHcryw crneuogexny). Ilpm Brixope u3 peseppyapa cnen-
ollexna aoMkHa OuTh obn3aressHo cHaTa. Ha Bpems paGor B pesep-
Byape nepej BXOIOM B HEro YCTaHaBJMBaeTc GauoK ¢ pacTBOPOM
XNOpHOA BOAW ANS OOMBLIBAHHS PE3HHOBHIX canor. BHocumufi B pe-
3epBYap HHCTPYMEHT, METJbl, WETKH M JPyrofi HHBEHTapb AO/KHE
xnopupopathesi 1 %-HbIM pacTBOpoM XJIOpDHOR H3BecTH. Brnoamen-
Hble paGoTH N0 OYHCTKE H PEMOHTY pesepByapa oopMIAIOTCA aKTOM,
B KOTOPOM YKa3HBAlOTCH BpeMs CHATHS IJOMOL c 3atpopoB pesep-
Byapa, BpeMs HayaJa H OKOHuaHHA pa6oT mo ofe33apaHBaHHIO pe-
3epByapa, NEpPEUHCARIOTCA JIMUa, OTBETCTBEHHbIE 3a BHIOJHEHHE
paboT, U HCHNOJHHTEJH.

[Mepuoanunoets PpaloT MO KamHTanbLHOMY pPEMOHTY HanopHO-
peryiupyioumux ycrpoACTB npusegeda B rtaba. 3.17.

[lpu skcnnyatauuH BONOHamOpHHX OaweH HeoOxoaumo cobaio-
DaTh cliefylolHe NMpaBHJA. TePPHTOPHIO BOMH3M GaliHM B pajuyce

102



Ta6aunmna 3.17. TlepHonuuHoCTh PaGOT MO KANMTAALHOMY DEMOHTY
HanopHO-pPeryJTHPOBOYHHX YCTPOACTB

Tlepuonuu-
Haunxenonanne pador XapakTep peMonTta HOCTh,
TORR
Peseppyaph SscTOf BOXM:
Hese3o0eTOHHbE 3a3eM/ieH- PeMOHT KOHCTPYKUHA 8
Hhie
KHDAHYHLE C JXeje3o6eToH- To Xe 5
HEIM MepeKpHTHeM
MeTa/JaHdecKHe » 3
Bogonanophne GaluHy:
KHpPHHYHEE H Xeae3o6eron- PeMonT 3aanHsa GauHH 8
HEI@ Pemontr 6aka 3
PeMOHT BHYTpeHHHAX TpyG0- 5
ApPOBOJOB K apMaTypH 5
MeTaJJHYecKHe Pemont Gaka 3
PeMOHT BHYTpeHHHX TpYy6O- 5
MPOBOAOE H apMaTypH
JiepeBsHHbIe PeMonT 3ganua OalinH 5
Pemont Gaka 3
PeMmont BHYTpEHHHX TpYOoO- 5
ApOBOAOB H apMATYpH

He Menee 50 M cozepkaTh B YHCTOTE; 3TA TEPPHTOPHA JAO/NKHA GLITh
orpaxiena M GraroycTpoeHa; Bce BHIXOAbl H Jla3bl B BOJOHANOPHYIO
6aluHI0 AO/XHK HaXOAHThCA B 3aKPHITOM H 3an/OMOHPOBAHHOM CO-
CTOSIHHH; €Xero/lHO Nepej HACTYMJeHHeM 3HMHEro NepHojaa clejpyer
NpOBEePATL TEMJIOH3OMALMIO Tpybonposona B OallHe; MeTaJJHYEcKHe
6akH HeOGXOJHMO OKPALIMBaTh HE PEXKe OQHOTO pasa B 3 rosa, OKpacKy
MPOH3BOAHTL B JBa NpHeMa Kele3HhIM CYpPHKOM Ha oJH(e; MNpH
NOCTOAHHOH 3KcmiyaTauHH HeoOXOZHMO OYMILATH pesepByapHl He
pexte oaHoro pasa B rof.

OunieHnLle, OTPeMOHTHPOBaHHbE WJH BHOBbL OKpallleHHHE pe-
3epByaphl BBOAATCS B 3KCIVIYaTallHIo TOAbKO mocse Hx o6e33apaH-
BaHHMA, KOTOpOE MPOH3BOAUTCH PacTBOPOM XJOPHOH H3BECTH HJIH
KHIKMM XJIODOM: NJIR peaepByapoB 60/bInOH BMeCTHMOCTH — MeTO-
oM OpOWIEHHS C KOHUEHTpaluHed aKTHBHOro xJjopa 200—250 mr/a
(ua pacyera 0,3—0,5 &1 Ha 1 M® BHYTpeHHeli MOBEpXHOCTH pe3epBya-
POB); A/ pe3epByapoB MaJIoll eMKOCTH — 06BeMHLIM Cnoco6OM C KOH-
LeHTpallHei aKTHBHOrO xJopa 75—100 mr/a npu xourakre 5—6 u
H nosaMu He MeHee 25-—50 MI/a NMpH CYTOYHOM KOHTAKTe XJOPHOMH
BOJB € MOBEPXHOCTAMH pe3epByapa.

Uepes 1—2 4 nocnie au3eHEKIMM pesepByap NPOMHBAIOT GHIb-
TpoeaKHo# Bojao#A. B paGory oH Moxer GuiTh nylleH MOCHE HE MeHee
4€M NBYX YROBJETBOPHTEJNbHbIX 6aKTEPHONOTMYECKHX aHANH3O0B, Npo-
H3BOIMMBLIX C HHTEDBAJOM BPEMEHH INOJHOro O6MeHa BOAL MEMXNy
B3sitHeM mpo6.

PesepByapml uncTOl BOAW H 6aKH BoAOHAMOpHBIX GalieH AO/KHEI
ObiTh ocHAlEHHW yKasaTenssMH ypoBHeill Bomw. [ToxasaHus npHGopos
Bueoasites B MIIT cucreM BopocHaGKeHHs.
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Pasdesr wemeepmoul

OYHCTHBLIE COOPY)XEHHA BOAONPOBOJA

IF'nasa 1. COOPYXEHHA NO OCBETJIEHHIO
H OBECLBEMHBAHHIO BOJAbj

§ 4.1. HcnuiTanWe ¥ NpueMxa B SKCIIYATAlMio Coopymenufl

Bononposonnbie coopymenus Moryr OwiTh NpensssneHn [ocy-
RApCTBeHHOA npHeMOYHOH KOMHCCHM NMPH HAJHYHH MpOEKTHO-CMETHON
AOKYMEHTAlHH, HCHIONHHTEJbHLIX YepTeeR, AKTOB Ha CKpPHITHE pa-
6oTsl H paspellleHHst Ha chelHanbHOe BOAONONb3oBanue. [o 3Toro
NPHKA30M DYKOBOJHTENA NPEANPHATHA HAH OPTrahusallMH 3aKa3UHKa
cosliaeTcs paloyasi KOMHCCHS, KOTOpasm NPOBOIUT TMApPABIHYECKHE
¥ Texnonornyeckue ucnbiranun (CHull 111-3—81),

MMapaBaHyecKHe HCNBITAaHHA OCYLIECTBASIOTCH C LB YcCTa-
HOBJICHHSI BOJIOHENMPOHHIIaeMOCTH KeNne300eToHHbIX emkocTefdi (pesep-
ByapoB, 6aKOB, KaHa/OB H APYTHX coopyxeHHH). [Ipu 3ToM HCHBITHI
BaeMafi eMKOCTb 3alOJHAeTCs BOLOH A0 HaHBHICLIETO NpPOEKTHOIO
YPOBHA: Bce 3aABHXKH M IuHGepa 3aKphlBalOTCH y 3annOMOGHPOBH-
BaloTcs. [To mcreuenun onpeneseHHoro cpoka (ke memee 3 cyTok)
(QHKCUPYIOT BEJHYHHY CYTOYHOTO NOHHKEHHA YPOBHS BOALI B €MKO-
¢TH; yOblIb BOAB! 33 CYTKH HE JOJIXKHA NPEBLILATL 3 j na 1 M* cMouen-
HOH NMOBEPpXHOCTH CTEH H AHHIA, HPH THApaBJ/IHyeCcKOM HCHLITAHHH
cobaionaercs o4YePeNHOCTb B NpoBeNeHHH pabor.

BhisenenHble B X0J€ OCMOTpa H HCNBITaHHA CTDOHTENBHO-MOHTANX-
Hhle H MPOeKTHbie Ne(eKTh U HeLOASNKH OTMEeYal0Tcs B aKTe C yKasa-
HHEeM CpoKa HX JHKBHAALHH. HOCIIC HCIIpaBiieHHa HeNouYeToBs,
OTMEYeHHBbIX B aKTe€, BCE COOPYKEeHHs H TPYOONPOBOAL CTAHLUHMH Le-
3PIHq3HIIP[pleTC$l pacTBopoM cC KOHLEHTPALHeH aKTHBHOTO xJopa
75—100 mr/n B Teuenne 5—6 u uaM KOHUeHTPAaymehr 40—50 mr/a
B TeueHHe He MeHee 24 4 koHTaKTa.

XJIOPHaﬂ BoJa Iocje ee AeXJOPHpPOBAaHHA huﬁpacunae'rcﬂ HA
NpHIEraiolHe K COOPYXKEHHAM TEPPHTODHH WIH B BojoeMmul.

TMyckonananouHble paboThl (TEXHONOTHYECKHE HenmmiTaHMst) MOTYT
OCyIlecTBJATLCH KaK 3KCI/yaTauHOHHBIM mepCOHanoMm craHuHM, TaK
H cnenHaJH3HPOBAHHEIMH MYCKOHANANOUHBIMH OPTaHH3auMAMH, B TOM
H pyroM cAyyasx o6a3aTeIbHO NPUCYTCTBHE NPeACTaBHTENEf] IpOeKT-
HOH OpraHH3alMH.

B nepuos nyckoHaNanouHuX pabor HeoG6XONHMO ycTaHOBHTH M
CPaBHHTBH C MPOGKTHHMH: TEXHOJIOrHYECKHE MapaMeTpul paGoTH OUHCT-
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HEHX COPYMXeHHA; DeXHMMH paGOTH peryjaupywome# M KOHTPOJLHO-
M3MEPHTeNbHON anmaparypui, NO033aTOPOB, PacXOIOMEPOB, ypOBHeMe-
pOB, pEryasiTOPOB pacxofia H CKOPOCTH H T. M.; N03h peareHTOB,
NocNENOBATENBLHOCTE HX BBOJA H T. I. [lo okoHuUaHHH NYCKOHanaaou-
HplX paborT H Npob6HOro Nycka CTaHUMH, KOTOPHIH AOJIXKEH MpPOOJ-
KaThCA He MeHee 2—4 CYTOK, NpPH MONYYEHHH BOAH HAANEXKAINETO
KayecTBa no corsacoBainio ¢ CIC craHuHs cpaercs ['ocynapcTBeHHOM
NPHEMOYHOH KOMHCCHH,

B noaroToBHTe/NLHEIE MEPHON, a TaKXKe B NMEPHOJ MYCKOHaxaaou-
HBIX pa6oT H mpo6HOro MyCKa HHXXeHepHO-TEXHHYECKHH nepcoHan
CTAaHUHHM COBMECTHO C MPEACTABHTE]AMH MYCKOHANAJOUHON Oprany-
3allHH COCTABJRIOT HHCTP YKIHH MO TEXHHYECKOH SKCIYAaTallHH COOpY-
XeHHH M JOJIKHOCTHble HHCTPYKUHMH MO KaXIoMy paboueMy MecTy,
yCTaHABIHBAIOT PeX(HMbl pabOThl OUHCTHOH CTAaHIHH, NMPOBEPRIOT pa-
6OTY CTaHIIMH O PACYETHLIM H aBapHHHLIM peXkHMaM, ycsoBHAM cOpoca
H 06paboTKH NPONYBOYHHWX H MPOMBLIBHBIX BOJ, a TaK¥e MPOH3BOA-
CTBEHHHIX CTOYHLIX BOJ. Bce MaTepHalbl, XapaKTepH3YIOlHe KOJHYe-
CTBO, COCTaB M peXMMBl c6poca NPOH3BOACTBEHHHIX CTOYHHIX BOX
B BONOEMH!, a TAKXK€ pacYeTHble JaHHbIe, NpenycMaTpHBawlye Heol-
XOAHMYIO cTeneHb 06pabGOTKH 3THX BOJ, COTIVIACOBaHHE C COOTBETCTBY-
IOUIHMH OpPraHH3alUHAMH, MNPeACTaBAAIOTCA IPOeKTHHIMH OpraHH3a-
LIHAMH,

Huxe npuBOAATCH HOPMATHBHLIE CPOKH * NpPONONKHTENHHOCTH
TEXHOJIOTHYeCKOH HaNlalKH BOIONPOBOAHLIX COUPYKEHHMH:

NPOH3BOAHTENLHOCTE KOMIJIeKCa

coopyxennil, Thc. M3fcyr. . . . .m0 0,8 12,6 40 80 125 160 200 2560 320
TPOAQIMHTENLHOCTh TEXHOMOTH-
YecKoW HAJM&AKH, MeC. . . . . . . 2 4 5 6 7 8 9 10 11

§ 4.2. Opranu3auus SKCNIyaTAUM¥ OUNCTHHRIX CTAHUMA

KonuyecTBO 3KCN/yaTaHOHHOrO MepcoHala AAs ob6CHAyHBaHHSA
OYHCTHBIX COOPYKeHHH NMPHHHMAETCH 10 AaHHbIM Tabn. 4.1, B KoTopOR
Y4TeHH TpyZAoBhble 3aTpaThl HAa pabOTH MO TEKYIlEMY PEMOHTY, BBHIIOJ-
HsieMble cJiecapeM- pEMOHTHHKOM, 31€KTPOMOHTEPOM-PEeMOHTHHKOM, clie-
capsamu no pemonty KUITHA u aBapufino-BoccranoBHTeNbHBIX pador.

CocraB pa6oT o SKCNAYaTalHH OYHCTHHIX COOPYXKeHHH BKJIOYAeT:
Oficity:XKMBaHHe CMecHTelNel, kaMep peaKlUHH, OTCTOMHHKOB, OCBETJH-
TeNefi co B3BEIUGHHBIM CJOEM, (HALTPOB, HACOCOB A/ HAMOJHEHHA
NPOMHBHKLIX GaKOB BOAOH, pe3epBYapoB YHCTOH BOABI, XJOpaMMHay-
HHIX YCTaHOBOK, KOATyJsUHOHHLIX YCTAHOBOK (BKJIOYan OGCHYHHBA-
HHe ycTaHOBOK H3BeCTH, aKTHBHposamioro yras, ITAA u AKK),
OTGop npo6 BOAH M PEareHTOB H MPOH3BOACTBO aHAJH3OB OYHULAEMOH
BOALI MO yCTAaHOBJIEHHLIM BHAAM.

O6wasn yucaeHHocTs OGCHAYXKHBAIOLUIET0 MEPCOHANA, B TOM YHCIHe
H HHXeHepHO-TEeXHHUECKHX pPaGOTHHKOB, yCTaHaBJIHBaeTcs Yipas-
————————————

* Mpukaa MXXKX PCOPCP Ne 611 or 01.12.80.
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A€HHEM BOJONPOBOAHO-KAHANH3AUHOHHOIO XO3AACTBA MO COrJlacoBa-
HHIO C PYKOBOASUIMMH OPraHaMH JJA KaXJOro OTIeNbHOTO cAyyas
B 3aBHCHMOCTH OT MECTHBIX YCJOBHIi, NMPOH3BOAMTEJNLHOCTH CTAHIIHH,
ee COCTaBa, CTENEHH CJIOXHOCTH YCTPOHCTB H COODYIKEHMA H T. .

§ 4.3. O6mue nojoMeHHS NO OGCAYMMBAHMIO OYHCTHLIX
cTaHuuf

Pa6otu no IO u TP coopy:xenn#i, ycrpoiicts u obopynopa-
HHA CTaHUHH BOROOYHCTKH ODHEHTHPOBOYHO NPOBOAATCH B CPOKH,
ykazanHble B Tabn. 4.2 u 4.3, Gonee TOYHBIE CPOKHM HAa3HayalOTCH
B 3aBHCHMOCTH OT MeCTHHIX YycJhoBHH. [lepeueHb OCHOBHHX BHIOB
pa6oT mo TeKyumemMy M KamHTalbHOMY PEMOHTaM BOJOMPOBORHBLIX
OYHCTHHIX COOpYXKEHHH mpuBeieH B Tabn. 4.4, a NepHONHYHOCTL pa-
6or — B Tabn. 4.5.

Ta6nuna 4.2. Pabora mo [0 cranuuu BoRoOYHCTKH

Hanuetiosatite Ken nposo- ﬂ:g;l;):lﬂw-
yerpofiers Cocras paGoT RHTCH BMITON-
H CoopYyensHf HeHHA
Cuecurenn Brayrpennuft ocMotp cren u ne- | [aapnufi ITo mepe
PeropofOK; OCMOTP 3aJBHMEK HA | HHXKEHEp HaRob-
noaBojAuledl cropone W AAfA CAY- HJH HOCTH, HO
cKka B BOJZOCTOK TexuoJor He pexe
1 pasa
B rojg
KaMmepn xsombe- BuyrpeHuufi ocmoTp neperopo- To xe To xe
oBpasoBanks JOK H CTEH; OCMOTP 3alABHXeK
Ha NOZBORAIIMX H CNYCKHHX TPY-
GonpoBogax
Orcrofinukn BHyrpeHuufti ocMoTp crem, ne- » »
peropoioK, KaHaJoB; OCMOTp 3a-
IBHXeK
GuavTpa 3amep BLICOTH CNOSl MecKa > 1paas
KBapTan
OcMOTp NOBEPXHOCTH 3arPy3KH
tHHABbTPA:
fepes MpoMWBKOA ofpamia- » 1 paa
eTCA BHHMAHHe Ha OOWHA BHA B MecAn
3arpfisHeHHoro MecKa, TOJIH-
HY MJeHKH, PaBHOMEPHOCTh
pacnpefieneHssl 3arpssHenuil
Ha NOBEPXHOCTH QHUALTpa, HA-
JHYHEe TpfA3eBHX CKOMJIEeHHH,
fIM, BODOHOK, TpP€IlHH B ne-
CKe, OTXOZa MecKa OT CTeH;
nocJe NPOMHBEH o6palaer- To xe
cfi BHHMaHHE HAa COCTOfAHHE
necka, HaiuiHe HEZOCTATOUHO »
NPOMHTHIX MecT, OCTaTORHOrO
sarpsssennd, BbiGpoca rpa-
BHA M T.A.; OCMOTp mpoH3-
BOAHTCH Hocfe CAYCKa BOAH
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IMponoamxenue Taba. 4.1|

Hanuenopaine
ycrpoficTs
H COOpYXEeHHR

Cocras paGot

Kex nposo-
AHTCR

Ilepuopug-
HocTh
BLION-
HeHHR

PUALTPH

BapaGauuntie cer-
KH H MuxpObRAL-
TPH

Pesepayapul m-
crolt Boam

108

HECKOAbKO HHXE MOoBEpPXHO-
crH necka (A0 OGCHIXZHHSH
NOBEPXHOCTH NecKa)
IMpoBepka ropu3OHTANLHOCTH
PACTIONOMEHHS MOAAEPKH BAIOLLHX
necuanylo 3arpysky H/IbTpa CA0EB
TpaBHA H TaNbKH; OpOLLyNnBaHKe
NPOK3BOAMTCA INyNOM Bo BpeMg
MPOMBIBKH
Or6op npo6 necka c Ueaso npo-
BeACHHA aHaJau3a Ha ero sarpsas-
KEHHOCTh

lMpoBepka yMenbllUEHHS KoJHde-
cTBa mecka QHALTPE WYTeM HK3me-
peHHdA paCCTOﬁHKS{ oT ero noHepx-
HOCTH 0 KPOMOK Xea06oB u Cpas-
HEHHS C MPOEKTHHIM; MePen Aorpys-
Kok QHABTPA HeOOXORHMO YAAJIHTH
BepXHHA 3arpasHeHHul caoli me.
¢ka Ha ray6uny 3—5 cu

TpoBepxa FOPH3OHTANBHOCTH
NPOMLIBHHX XeJo60B M B cAydae
Hafio6HOCTH BHpaBHHBAHHE KPOMKH

Tpoepka NPOACAKKTENLROCTH
H HHTEHCHHHOCTH MPOMWBKK $HJIb-
Tpa; ompejensiercd NO OCTaTOYHON
3arpsA3HeHHOCTH B MpPOMMBHON BO-
Re, PpaBHOMepHOA OTMHIBKe Beel
nnomans QHALTpa, paBHOMEPHOMY
NoCTYNIeHHI0 BOAN K KpOMKam
Xejqo6a H OTCYTCTBHIO BHIHOCA
necka

Ocvorp Apenaxeft

OnpepeffeHie HHTeHCHBHOCTH
NPOMBIBKE TETYATHIX 3NEMENTOB

Tlposepka 3acopeHHs npOMHB-
HOro ycrpoficrsa

Mposepka cocToAHHA CerdaThIX
S/IEMEHTOB

OnpenesleHe MAOTHOCTH TIPH-
neraudn (PHABTPOBAJALHBX pPAMOK
K Kopmycy GapaGaua

[TpoBepka HaqHuHA WYMoB B pa-
fore NpHBOA2 H NOAWHNHHKOB

Onpepenende cocTOAHAA noBepX-
HOCTH MeTaJja GapaGaHos (Haui-
gge AHTHKODPPOSHOHNOR KpPACKH
H T M)

BHYTpEeHHHI oCMOTD PesepBYapa

I napuntit
HUXKeHep
HAH
TexHOJIOT

To xe

lpas s
6 mecs-
nes

1 pas
B rog

2 pasa
B fox

1 pas
B ron

1 pas
B KBap-
Tan

To xe
1 pas
B MeCHL

To Xe

1 pas
B rol



ITpononxenne Tabu. 4.2

Hanmenobanue TMepH#oaHuz-
KeM nposo- HOCTh
o gg;g;&::ilﬁ Coeres pao AnTCA Heiinn
OcMoTp 3agBHmex B KaMepax | [aasxamifi | 1paasron
H Ha TpYOGONpOBOZaX KHXeHep
HIK
TEXHOJO0I
OGopynopanHe Buewnufi ocMorp ofiopyfosanHal | exypuui Exe-
Inf  KoaryJHpoBa- o CTAHIHHK | XHEBHO
HHA
O6opynoBanne OcMoTp H HCOHTAaHHE HA YTEUKY To xe TTocto-
AnAl XJOPHPOBAHHA AHHO
H aMMOHK33LHH
CHCTeMH  BEHTH- OcMOTp CHCTEMB BEHTHJALHH » To me
JAUHH ra3oxosaro-
PHHX moMeulenHit
KontpoabHo-u3- OcMoTp H npoBepka paGoTH OpH- » »
MepHTeJbHbe HOpH- | Gopos
Gopul (pacxonomepH,
MaHOMeTpH, BaKy-
YMMETpPH, PeryasaTo-
Pbl CKOPOCTH GHIL-
TPOBAHHA H AP.)
Ta6auna 4.3. Pa6oTu no [TNIP crannHH BoROOYHCTKH
CoopyxeHan TlepHOARYHOCTL
H oSODYROBAHHE HanMenopaune pador BONHEHH

CMecnTens

Kamepa xnonneof-

pasosaHua

Orcrofisuku

Ouavrpu

[TpoMeIBka OT rpfisH CTeH H
neperopoAok

TlpoBepka paoTm SajfBHXKeEK,
nepeGHBKA CaJbHHKOB
COLITAHHE HA YTeuKy
[NpoMunBK2 OT TpA3H CIeH H
neperopook

[lpoBepka paGoTn 3anBHXeK,
nepe6uBKa CaAbHHKOB H APYrKe
paGoTHl

[TpoMuBKa CT€H H neperopo-
IOK OT IpA3H

Mposepka paGoTul 3anBHKeK,
nepeGHBKa CAJNLHKKOB H ApYTHe
paGoTHl

Hcnuranne na yreuky

Horpyska ¢uabTpa neckoM

Fposepka paGoThl 3apBHMEK,
nepe6HBKa CaJLHHKOB H XpYyrHe

paboTH

o mepe nakonJeHHA
ocalka, Ho He pexe
1 pasa B roa

pas B Tok

To e

I pas = rox (omuo-
BpeMeHHO C WYHCTKOH
CMecHTeJIA)}

To e

Mo Mepe HakomJIeHHs
ocajRa, HO He pexe
1 pasa B TOX

IHOBpEMEHHO C
yicTKOR OTCTOAHHKOB

To xe

To Mepe HaXoGROCTH,
mo ne pexe | pasa
B ron

To xe
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Mpononxkenne Tabu. 4.3

CoopyxeHHA
H O0OpYAOBBHHE

HaumeHopaHHe paGor

ITepHORHIHOCTL
BEAOAHEHHA

BapaGannwe cerkn
H MHKPOQHABTPH

OGopynoBaHKe A
KOAaryJHpOBaHKA

OGopynoBaune gias
XJODHPOBAHHA H &M-

Yaanenne necka H3-moA Ape-
Haxa, XJOPHPOBAHHE

Henuranue Ha yreuky

IMpoBepka nNOBpEXAEHHA CET-
YaTHIX MOJIOTEH

BosoSHoBaenHe
3HOHHON NMOKpacku

3amMena CeTdaTHIX SAEMEeHTOB
W ApYTHX Rerajnell, nOABepriUHX-
¢ KOPPOIKH

Ynerka, NOKpAcka, TeKYuiHA
PEMOHT

AHTHKOPpO-

Uncrka, MOKpacka, TeKyuluf
PeMOHT

Io Mepe HapoGHocTH,
HO He pexe | pasa
B rog

1 pas B rox

[lo mepe uaaobuoctn

To xe

>

o Mepe Hano6HO-
CTH, HO He pexe | pasa
B KBapTan

To me

MOHH3ANHH
Cucrema BeHTHAR- Buyrpennui ocMofp, 4YHCTKA, »
IHH I'a30J03TOPHHIX | TEKYIMHA PeMOHT
NIOMeMIeHH A
ManomerpH, Baky- IlpoBepka TOUHOCTH nNOK&3a- »
YMMeTPH, pPacxoxo- HHf, DEMOHT, MOKpacKa
MepHl
Perynatopm  cxo- TlpoBepka TOYHOCTH mOKa’a- To e, HO He pexe
poCTH HHHA, DeMOHT, NMOKpacka 2 pa3s B ron
Ta6anua 4.4. Tlepevent BHAOB paBoT 0o TeKylleMy
H KAMKTAJbLHOMY DEMOHTAM OYHCTHHX COOpYXKemHf
Haumenopa-

aue ofpexTa

Texymud pemon?

KanurtannHuft pemounr?

Orcrofiunku
(ocBeTan-
Te/H)

181i]

PeMouT 3ajBHXeK, NOATANKKA
Kpeil/leHkH 33JBHMKEK, LWKTOB H
KJanaHoB

PeMoHT H HOKpacka JIOKOB,
JIeCTHKI, CKoO H T. A.

Hcnuranie na yreuky

[TpomsiBXa H XJOPHPOBaHHE
nociie peMOHT2

PeMonT MecTaMu WITYKATYPKH
¢ 3aThHpXoll H KejesneuneM (X0
10 % o6mefl miolWagH OWITYKA-
TypeHHofi TOBEPXHOCTH); pas-
IeJKa MeJKHX TpelHH

CMeHa 3apsuXeK, XOJOBWX
CKOO, UHTOB

Cumena nactHia u Apyrax Zae-
PeBAHHBIX 3/1eMEeHTOB

BexpuTue w pemonr apemaxa
BOKPYT OTCTOMHHKaA

ananka paford no SagaH-

KOMY PEXHMY

epeoGopy rosanne orcrofinuka
B OCBETIHTesL, paboratouuil ¢ 6o
J€e BHICOKHM TeXHOJOTHYECKHM
9dhexTOM (Ge3 HaMenenns OcHOB-
Holt KOHCTpyKuun orcToflHKKa);
PEMOHT HJIY 3aMena H3HOIIEHHBIX
IHTOBKX 3aTBOopoB H TpyGonpo-
BOAOB



IMposonxenne Taba. 4.4

,ﬁ,:":;ﬁ:::; Tekymuft peMoHT KamHTaMpHuA PEMORT
OHALTPH Ipenpaputensuas nNpoMHBKa [lomkas neperpyska wam po-
pCeX cHCTEM | 3aTPY3KH FPY3Ka mecka ¢ pacceBOM H
(KOHTaKTHHe NpOMBIBKOf
OCBETJIHTENH ONHCTKA H IPOMBIBKE BHYTPEH- Horpysga rpaess
cucTeMH | WX moBepxHocrefi PHALTpa
AKX, PeMoHT 3apBuXKek, 3aTBOPOB PemoHT Apenaxa c wacTHYHOR
CKOpHle H WHGepoB HA MecTe saMenoff, H3IMeHeHHe KOHCTPYK-
ABYXCIOR- LUHH JpeHaxa
HHe,
Gonbiuof PemonT Meiasox Ges nemoH- Ypanenne necka u3-mop gpe-
rpsileeMKo- | Tama Haxa
CTH W Ap.) PeMOHT MITYKaTypKH MecTaMH Pa3Sopka H peMOHT 3ajgBHKeK

c menessenuem (mo 10% of-
mefl nACHAAH); paspeJKa Mes-
KKX TpelHH

IpoascTka u npoMHBKZ TPY-
GOMPOBONOB paclpeneaHTeJbHOR
CHCTEMN

PeMOHT BO3fyXONpOBOAOB

[Tposepka u mogroToBKa Ha
TOPH3OHTANBHOCTL  MEepeaHBHEIX
KpPOMOK XeJI0G0B H BOCCTAHOBJIE-
HHe HX reoMerpHueckofi opMul

3aMena OTHeJIbHHIX SJAEMEHTOB
CHCTEMBl YMPAaBJEHHA JaIBHXK-
KaMH

Okpacka MeTalJIHYeCKHX IO-
pepxnocredl

Henmrtaune na yreuky

Hesundexuns duavrpos xJo-
pHpOBaHHEM

¢ 3aMeHofl H3HOIUEHHHIX AeTanefl,
cMeHa 3ajBHXXeK H NPHBOJOB 3a3-
NBHXKEK

CMeHa [epeBAHHHX SJEMEeHTOB
{(peilleTok H Ap.)

CMena yvacTkoB TpyGOmpoBO-
IOB

PeMonT NoBpexieHH N O BCKPH-
THEM CTeH H ApPeHAXa

3aMena Ha ODHALTPAX CHCTEMH
yUpaBaeHHA 3aABHAKKAMH

Hanaaka paGotH (uabTPOB NO
33aJaHHOMY TEXHOMOTHYECKOMY pe-
KHMY

TMepeoGopynoBante GHABTPOB
B ¢uaeTput AKX HAH $uabtpu
Gonbmwofl rpsaseeMkocTH, paGora-
joHe ¢ GoJiee BHICOKHM TexHo-
JOTHRECKHM SPPeKTOM

YacTuuHoe H3MEHEHKE KOMMY-
HHKauHA TpyGompoBojoB ¢ Ycra-
HOBKOf 3ajBHXKeK; PEeMOHT H30-
AsnHu TpyGONpoBOROB H eMKocTel
pacTBopa KOaryJasaHTa

Ha craHuuH NOMKHA BecTHCh CAEAYIOUAA OTHYETHOCTh:

o6uiuf kypHas paboThl OYMCTHOMH CTAHLHH ¢ eXKeJHEeBHOH 3aNHChIO:
oflujero KoJHYecTBa o6paGoTaHHOH BOJABI; BOJIMI, I—lspacxonOBaHHOﬁ Ha
COGcTBEHHBIE HYXIbl; KOJHMYECTBA M3PACXONOBAHHLIX PEareHTOB H HX
N03; coopy:xeHHil H 06opynoBaHHs, Haxoxsmwuxcs B pabore, YHCTKe,

Pemonre; nposezennnx [I[1O u [II1P;

KYpHaJI aHAJIH30B C €XeJHeBHOH 3anHcbi0 peayJbTaTOB H CKAax-
CKOR xypHada.
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Ta6nauma 4.5. TMepuoauunocTs paGoT MO KanATaALHOMY PEMORTY

OYHCTHBIX COOpYMXKeH:HH

HanMmeHnoBaHHe
06LeKTOB

XapakTep peMoHTa

[MepHOAHTIHOCTD
B rogax

OcHoBHON KOMINEKC OYHCT-
HBIX COOpYXeHuA: OTCTOAHH-
KM, OCBETJHTeau, OHALTPH
BCEX CHCTEM, CMECHTenH H

PeMOHT OTCTORHEKOB, HITb-
TpoOB, CMecHTeled H KaMep
peakiuu (CTeH, AKHILA, ne-
PEeKpHTHS B JIpeHaXa)

1 pas B 6 ner

KaMepnl peakiu# PeMoKT  ocBeTJHTeneR I pas B 3 rona
(cTen, AHHIIA, TEPEKpHITHA
H Jlpexaa)
Lorpy3ka mecka B ¢uan- 1 paa B 1—
TPH H KOHTAKTHHE OCBEeTMH- 1,6 ropa
TeJIH
[Mpoune ouncTume coopyxe- PemonT 1 paz B 1,5 roga

HHf (6akm pacTBOpoOTCTOR-
Hble RSl KOAryJsiHTa M XJop-
HOH H3BecTH)

Xnopatopd ® amMMOHH3a-
TOPH

PeMOHT H 3aMena jerajedl 1 pas B 2 roma

§ 4.4. PeareHTHOe X03sHCTBO

PearedTHhie uexa. B KadecTBe OCHOBHLIX peareHTOB, HCIOJb3Ye-
MBIX NpPH OCBETJIEeHHH H ofecuBEYHBAHHH XO03fHCTBeHHO-NHTLeBOR
BOABI, npHMeHsiorcs: cynabdar amomunua [Al(SOy),l, amomuHar Ha-
tpua [NaAlO,], xnopucruii amomunuit (AlCly), okcHxaopuz anmo-
munus | [Al(OH);Cl|6H;0}, cyabdur xenesa (FeSOy), cyabdar
xenesa [Fey(SO,)s], xmopuoe xeneso (FeCly), raumewas H3BecTb
[Ca(OH), ], cona (Na,CO,), noanaxpunamuz (ITAA), osou (O,) u ap.

CocTaB H J03bl peareHToB, TOC/IE0BATE]bHOCTL U MECTa HX BBE-
JeHHs1 B 06pabaThiBaeMyi0 BOLY, Haualo H KOHElL NepHOja npHuMe-
HEHHs| Pa3NHUHEIX PEAreHTOB YCTAHABNWBAIOTCA [NIaBHBIM HHXKEHepoM
HJH TEXHOJOroM CTaHLMH COBMECTHO C 3aBeiywomuM Jjaboparopuelt
Ha OCHOBAHHH (H3MKO-XHMHUYECKHX, CaHHTaPHO-GaKTepHONOTHUECKUX
M TeXHONOTHYECKHX aHAJNH30B HCXOIHOH BOJAH H Bomwl, npomexmed
06paGoTKY Ha OTHENbHBIX COOPYXEHHAX, a TaKike C YYeTOM ONHTA
NPOH3BOACTBEeHHOA 06PaGOTKH ee Ha COGCTBEHHOH CTaHUMH HIAH HA
aHaMoryyHblx craHuusX. [IpHHATEIE TEXHOJIOTHYECKHe CXeMH 0o6pa-
GOTKM BOMH YTBepXKJAKTCA MO MNPEACTABJCHHIO HaualbHHKA BOXO-
NMPOBOLHOA CTAHUMH M COIMIACYIOTCA C MECTHBIMH opradamu [ocynap-
CTBEHHOrO CaHHTApHOrO Hazsopa.

MecTo BBOAA peareHTOB H HX OPHeHTHPOBOYHEIE JO3H, NPHHHMAe-
MBI€ IPH NMPOEKTHPOBAHHH DeareHTHOro XO3AHCTBa, B XOAe SKCHIYa
TayH¥ CTAHIHA NOCTOAHHO KOPPEKTHPYIOTCH.

TBepAne peareHTH PacTBOPSIOTCH B PacTBOPHBIX 6akaX Mo HH-
CTPYKIUHAM, COCTABJEHHEIM HA OCHOBE THIIOBHX, HO C Y4eTOM MecTHHX
ycnoBufi. PacTBopeHHe DeareHta MOXeT OCYIIECTBAATLCH Kax Mo
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macce, Tak H no o6beMy. YueT pacxoia peareHTOB, MOLABAEMBIX CO
CKJ/aja, NPOH3BOJAHTCA MO cmeHam. KpenmocTs pacTBopa peareHToB
KOHTPOJIHPYeTesi N0 ero MJIOTHOCTH HJH THTpOoBanHeM (raba. 4.6
u 4.7).

Pafoure, 3aHATHE Ha TPaHCMOPTHPOBKe peareHToB (ocoGeHHO
H3BECTH, XJIODHOH H3BEeCTH H aKTHBHPOBAHHOTO yTIJs), NOJKHBI pa6o-
TaTh B CHELOAeX e H N0 OKOHYaHHH CMEeHH NPHHHUMATL Ayiu. Baeemn-
BAHME XJIOPHOH H3BecTH BPYUHYIO H ee NO3HDOBaHHe cJeiyeT mpo-
H3BOJHTL B MpOTHBOTA3aX.

[IpoBepka a03HpyIOIHX YCTPORCTE MPOH3BOANTCHA, KAk NPAaBHIGC,
EXXEKBaPTaJbHO, HO He pexe 2 pas B rof H 3ak/IO4aercs B ocMoTpe
apMaryphl, POBEpPKe OTCYTCTBHA 3aCOPeHHM, COCTOSIHHA COeJHHeHHH
M T. 0. (cM. Ta6a. 4.2 1 4.3). OCHOBHHE THNB A03aTOPOB JJIA JO3HPO-
BaHHf H3BECTKOBOTO MOJIOKAa, ra3oB H PacTBOPOB KOaryJsiHTOB NpH-
BefleHHl COOTBeTCTBeHHO B Taba. 4.8 v 4.9.

I Koary/asHTa H YTOJBHOTO MOPOIIKA MOMET OHITh NPHMEHEHO
cyXoe A03HpoBaHHe. TOYHOCTb PaGoOTHl A03aTOPOB (MO ofbeMy HJH
no Macce) nposepsercsa He pexe 1 pasa B cMeHy.

[lpH nNpHroTOBJNEHHH H3BECTKOBOTO MOJIOKA B HEM COJEPKHTCH
MHOTO HEPAaCTBOPHMHIX MpHMecell, sBJslomkXxcs GaanacToM B mpo-
Leccax MOAUENAYHBAHHA M CTaGHAH3aNHH Bogbl. [lAs NOOUHCTKH
U3BECTKOROTO MOJOKA QT HEPACTBAPUMBIX TpUMECEH MOTYT npume-
HATbCA FHAPONMKJIOHH AHamerpamu 75, 125 u 150 MM. [lepen nonaueh
H3BECTKOBOI'C MOJIOKA Ha THADONHKJOH H NpeIBAPHTENbHLIM OTHese-
HHeM KPYOHLIX YacTHIl B OTCTOHHOM 6ake H3BeCTKOBOE MOJIOKO DEKO-
MeHnyercs pasbaBasth IO paGouelt KouuentpausH 12 % mo CaO.

[Ipx HCnOJMB30BaHHH KeJIe3HOro KYnopoca OZHOBPEMEHHO ¢ Koary-
JALHEH peKoMeHAyeTcsl NPHMEHATh H3BeCTKOBaHHE BOAH!, AOBOLS pH
10 9+-9,5. Tlpu MeHbWHX 3HaueHHsX pH rugposHs coneil AByXBa-
JIEHTHOTO XeJie3a He npoTeKaeT J0 KOHIA, a CKOPOCTh OKHCJ/IEHH A HOHOB
3aKHCHOTO KesNe3a B OKHCHOe KHCJOPOXOM, pacTBOpDeHHHIM B BOIE,
HejocTaTouHa. [/is yCKOpeHHs THApoAH3a ofpalareiBaeMylo BO1Y
HEOOXOQHMO XJIODHDOBAaTh Mepe]l BBeJeHWeM B3aKHCHOTO eJesa.
Oxuc/ieHHE HOHOB [BYXBAJNGHTHOTO Xejesa nporekaer no opmyse:

9Fe?* 4 Cly — 2Fe®+ + 2CI-. (4.1)

Ta6auua 46. KpemocTh pacTBopos no nokazaHHAM apeoMerpa

cTBopoB, %
T —— [pH KOHRNEHTPAaUKH pa p o

pacTBOpa NpH
t=12-+15°C 1 9 3 4 5 6 7 8 9 10

Kpenocts pacrsopa [0,9| 3,5| 4,8| 54| 6,1 7,6( 86| 9.7(10,7 11,7
CePHOKHCAOIO aslloMH-
Hus, %

Conepxauue Hera- |7,5|16,5(26,0|36,0(48,0|56,0(65,0]|750]84,0)| 94,0
IueHoH H3BeCTH B | &
H3BECTKOBOTO  MOJIO-
Ka, r
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Ta6nuna 4.7. 3aBHCHMOCT: NIOTHOCTH pacTBOPOB

XHMH9eCKH 9UCTHIX PealeHTOB OT KOHIEHTpaiuu

KoHuenTpa- Aly(SO,)y npu Cycneﬂam.t
5 FeCly nps FeSO npH 8KTHBHPO:
uHA  pac- { = 205C t = 18 C BEHHOTO
TBOpOB, Y% t= 15°C t = 19 °C 6!‘;1_; ?ca;xx;,
0,50 1,005 — — = 1,002
1,00 1,017 1,009 1,007 1,008 1,004
1,75 s —_ — — 1,006
2,00 1,027 1,019 1,015 1,018 —
2,30 — — — — 1,008
3,00 1,037 — — — 1,01¢
3,50 — — — — 1,012
4,00 1,047 1,040 1,032 1,037 —
4,25 — — _ _ 1,014
4,80 — — s — 1,016
5,45 — — — — 1,018
6,00 1,067 1,061 1,049 1,087 1,020
6,75 — — — — 1,022
7,30 — — — — 1,024
8,00 1,087 1,083 1,066 1,078 -
10,00 1,107 1,105 1,085 1,100 —
12,00 — 1,129 1,104 1,122 —
14,00 1,152 1,122 1,144 _
16,00 1,176 1,141 1,167 —
18,00 — 1,201 1,161 1,190 —_—
20,00 _ 1,226 1,182 1,213 —_
22,00 = 1,252 — — —
24,00 == 1,278 2= — —_
25,00 — — 1,234 — —
26,00 — 1,306 — — —
28,00 — 1,333 1,268 — —
30,00 == — 1,294 — —

Ta6nuna 48, JlosaTopH AJds J03HPOBaHHS H3IBECTKOBOTO MOJOKA
H OPYrHX CycNeH3H#

HaapanHe

Ro3aTopa OAHMBA-L * AHMBA-3 JHMEA-10 OUMBA-20 AUMBA-40
Bep xuuft 1,0 3,0 10,0 20,0 40,0
npefien
NpPOH3IBONK-

TEeNbLHOCTH,

ME/q

Ne THmOBOTO 4.901-2, 4.901-2, BC.02.31, BC.02.31, BC.02.3t,
TIpoeKTa BHII. | BRIN. 2 BHITI, ! BEIN. 2 BRI, 2

* NIHMMBA — f03aTOp HIBECTKOBOro MoMokKa OyHKepHmH aBTOmaTuweckHil.
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TaG6anua 410, Tuna sakyymmex xAopatopoB
M HX TeXHHWYECKHE XapaKTepPHCTHKH

laGapaT, MM
Mponapogu- | Hopmanshoce
Tun TeqbHOCTE papaeHye @ o 3asop-naro-
xnopaTopa no xnopy,. xno;gpr:':ml tg H H - T;JI_BU“‘“")"
wri me | 3] 5| B 8. poR,
o 8 < -
JIOHHUHU-100| 0,8—0,72 0,025 650 | 160 | 41
C poTaMe- 0,21—1,28 0,025 830 { 650 | 160 { 41 3asop
tpom PC-3 0,4—2,05 0,025 650 | 160 | 41 | «CBerotex-
JJOHHUU-100} 1,28—8,1 0,03 830 { 650 | 160 | 41 HuKa»
c poTame- 2,05-—-12,8 0,035 {(JInxo-
tpom PC-5 CJ1aBJTb)
JIK-10 0,04—0,8 0,025 630 | 230 { 160 | 12,35 Mexauuyge-
(Manas ckufl 3aBoj
MOJeNb) Ynpapsenus
JIK-10 2,0—20,0 | 0,02—0,05 | 800 [ 370 | 250 | 45 BOJlOK2Ka-
(Goanman JIH32LKH
Mofeb) {Kues)
JK-11 0,5—4,5 0,03—0,05 } 500 | 200 } 150 § 11

MpeMmedaHHn A 1. YKkadaHHue THOM [OIATOPOB NPEMEHAOT B AAN AMMOHA3BUHE
o6padaTHBBEMOA BOAN; NPH STOM MefHnle, OPOH3OBHE H AATYHHHWE feTa/lH 38MEHAT HA CTAJb-
Hue HJAE 9YFryHHHe, B rasoMeTpe CepHAs KHCJOTA 3aMeHseTcA Pryrsio- 2. [pe ogfndowxe
PORH CEPHHCTHM Ta30M NIDHMEHAICT B DCHOBHOM BAXYYMHme Xxopatopd JIOHHH-100,

Pacxon xXnopa coctaeaser 17,75 Mr Ha | mMr-3xkB Koarynsura.
IIpn aToM HeOGXOAHMO TaKXe YYHTHIBAaThb, YTO, KpoMe NpHBENEHHOH
PEeaKUHH, XNOP PacXOAYerTcs TaKXKe Ha OKHC/IeHHe OpPraHHYecKHX
npHmecefl NPHpoOAHBIX BoOM.

dTopHpoBaHHEe BOAH OCYIIECTBAACTCA MOCae QuabTPOBaHHS, Mepel
MOCTYnJeHHEM BOIHW B BOAONPOBOAHYIO CE€Th, YACTO COBMECTHO C XJO-
pHpoBanHeM. [as ¢ropupoBaHHs BOIH npHMeHsoTcs 35 % KpemHe-
dropucroBosoponHo# KHcnoTH, 9095 % dropucroro Hatpua, 99 %
KpeMuejTopHCTOrO HaTpus H Ip. [Ipn ¢dropHpoBaHHH BoAH HeoG-
XOZHMO cOGMIONATh MOJOXKEHHA: MOCTOAHCTBO Nocrynaiomel Ha o6-
pPaGoTKy BOABI; TOYHOCTH AO3MPOBaHHSA (PTopa M rayboKoe nepeme-
IIHBAHHE €r0 C BOJOH; H3MEpEeHHe H KOHTPOJb KOHUEHTPalHH ¢pTopa
nocse o6paBoTKH BOJHL.

dTopHCTHle cOelHHeHHs1 B npounecce (TOpHpoBaHHA BOUM Mo-
Zal0TCA CYXHMH TIHTATeASIMH C TOYHOCTBIO JO3HpoBaHHA ==3 % HIH
TDABHMETDHIECKHMH NHTAaTeXAMH C TOYHOCThIO KoaupoBahHs 1 %.

Jo3upoBaHKe JKHAKHX peareHToB OCYINeCTB/sieTcsi HaNOPHBIMH
HIM BaKyyMHHIMH Josatopamu (ta6a. 4.10). Ipeanoyrenne HeoGXxo-
JMMO OTAABAaTh BaKYYMHEIM jera3aropaM. XJ/opuas BOAa H BOIHHEIA
Pactsop cepHHcTOTC rasa, ofpasywiyecs B rasoosatopax, AO/MKHEL
nopaBarbCsl K MECTY HX BBeleHHs B oGpaGaTmBaemylo BOAY MO pe-
3HHOBMM IIJIAHTaM, aMMHauHas BoZa H aMMHaK — M0 KEJE3HRM
Tpy6am. CMemeHHe aMMHMaKa ¢ BOZOM JOMXKHO NpPOM3BOAHTLCA Gau3
MecTa ero BBeJeHHs B 06pabaTHBaeMyI0 BOAY B 0COOHX CMECHTENbHLX
KONOHKaX ClenHaJbHOA KOHCTPYKIHH.
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OrTknoHeHHe OT 3aJaHHBEIX 03, a TAKXKe MepephlBH B HX Mojage
He jonyckaiorca. BecnepeGofiHOCTb NOZAYH AOCTHTAeTCs YCTAHOBKON
3anacHHX N03aTOPOB, Ha/JH4HeM oGOpyAOBaHHS H 3alacHBIX dacTed,
HeoOXOJMMHIX /51 HEOTJNOoXHoro pemoHTa. CheM HJIH pacxXol rasa
C OIHOro 6a/;IoHa 6e3 moforpeBa NpH HaX0XIEHHH €ro B MoMelleHHH
¢ ¢t = 15+18 °C He pgonxen npeBmmarth Aas xjaopa 500 r/u. as
yBeHYeHHA 06beMa MOXKeT GLITh HCMOMb30BaHO MOJOrpeBaHue XJopa.
[Tpu srom Heo6XoguMo HMeTh B BHAY, YTO IO TPeGOBaHHSIM TeXHHKH
GesonacHOCTH KaTeropHyeckd 3anpellaeTcs Ha XJOPNMPOBOZaxX ycra-
HaBJHBaTh HcnapHTead Tpy6uyaToro THNa, pe3epByaphl, OTKPHITHIE
3MEEBHKH HJH Apyrue eMKocTH. [loforpeB JOJKEH OCYLUIECTBAATLCH
TOJLKO B 3aKPHITHIX 3MeeBHKOBHIX Hcnapureasx. Mcnapurenu srtoro
THNA NPEACTaB/AIT cOG0R BePTHKANbHBIE eMKOCTH — KOXYXH, B KO-
TOpHIX NpOTeKaeT Boga, NMOAorperas N0 TeMNepaTyphel He Bhime 40—
50 °C, ¥ pacrofloxeH 3MeeBHK ANA XHIKOro XJopa, INpeBpaulaioiue-
roca B rasooGpasHuii.*

OuHcTKa rasa nepej BNycKoM €ro B ra3oflo3aTop OCYILIECTBJAAETCH
B NpoMexyrouHoM GanioHe (pecHBepe). PecHsep noMemiaercs MexLy
PeIYKIHOHHBIM BEHTHJIEM PpaGoduX GalOHOB (MM KOJNJIEKTOPOM, COOH-
PAIlOWHM XJIOp OT HeCKOoJNbKHX GoueK H/H 6allIoOHOB) H BXOLHHIM BeH-
THIAeM rasofosatopa. OOHH NPOMEXYTOUHHH GallIoH MoxeT obcay-
XKHBaTh A0 8 palouHx GajaMoHOB.

Ha xuHerHky nporecca ocBelsleHHA H 06eCUBEYHBaHHS BOAM
peareHTaMH GoJbIloe BJHSHHE OKAa3hIBAlOT UBETHOCTH M MYTHOCTb
HCXONHOM BOAH, HOHHEIAI cocTaB ee, pH, Temneparypa, HalHune B Hefi
¢HTO- H 300N0A2HKTOHA; Ha MpoTeKadHe Mporecca CYIUIECTBeHHoe
BAHSHHE OKasHBAOT nepeMelIHBaHHE, MECTO H IOCAENOBaTeNbHOCTb
BBBEJEHHUS1 PEareHToB, COCTAaB H OCOGEHHOCTH OYHMCTHEIX COOpYKeHHH
H T. n. TakHM o6pa3oM, Ha 103y PEareHTOB OKa3hiBaeT BJAHAHHE BeCh
nepeuHcleHHHA KoOMIVIEKC (H3HKO-XHMHYECKHX, GHONOTHYECKHX H
TEXHOJOTHYeCKHX napaMeTpoB.

Bosbmoe yneso nepeMeHHuX GAKTOPOB, HX B3aHMOCBH3E, a TaKKe
HaJHUHEe 3HAYUTEJNHHOrO YHC/IA HEH3BECTHHIX HEH3MepAeMHX napa-
METPOB He MO3BOJMSIOT BHIPA3HTb 3TH CBASH C NOMOWIBIO OGHIYHHX
dyHKUHOHaALHEX 3aBHcHMocTed. TTosToMy s o6paGoTKH sKCHepH-
MeHTaJbHHX JaHHBIX JOJXKHE ObITh HCNOJMb30BaHKI MeToAhLl MaTe-
MaTHUeCKOH CTATHCTHKH C npHMeHeHuem SBM.**

Cxaaau pearentos. CKiajbl peareHTOB PacCUMTHIBAIOTCH HA Xpa-
HeHHe 30-IHeBHoro 3amaca, CYHTasd MO0 NEPHOAY MAaKCHMAJBbHOrO
norpe6nenun ux. [IpH ofocHOBaHHM o0GbeM CKJIaJI0oB AOMYCKAETCH
npHHHMaTh Ha APYroR CPOK XpaHeHHs, Ho He MeHee 15 cyrok. [pm

* Ilpasnna GeaonaCHOCTH NPH IKCIAYaTallHH BORONPOBORHO-KaHa/l HIAUHOHHHX
coopyxeHuf. M.: Crponagar, 1970. [Ipasnna GesonacHOCTH IAs NPOH3BOACTBA, Xpa-
HeHMs M TpaHcnopTEposkd xsopa. [TBX-83, M.: Heppa, 1983.

** Toponopckuft M, T., Pyaeuko I'. I'. dxkcnayaranuf cranuufi noproropk
xo3nficTBeHHO-MATbeBOR BORW. Khes: ByguBensnuk, 1985.
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HaNMHIHH GasHCHHIX CKJAafoB o6BbeM CKJAamoB MpH CTAaHIHAX JAoMy-
cKaercsi NPHHHMATh Ha CPOK XpaHeHHs He meHee 7 cyrtok. CkJaaignl
peareHTOB MPOEKTHPYIOTCS Ha CyXoe WM MOKpoe XpaHeHHe B BHIe
KOHILEHTPHDOBAHHEIX PAacTBOPOB HJH MNPOAYKTOB, 3AMHTHIX BOAOH.
BHI XpaHeHHs H Tapbl, 8 TAKXKE BLICOTA C/IOS XPaHALIMXCSA NPOLYKTOB
npuBefleHs B Ttaba. 4.11.

Cyxoe xpaHeHHe POH3BOAHUTCH B 3aKPHITHIX, XOPOIIO BEHTHIHpYe-
Mbix noMewleHuax. CkJaamul A/s XpaHEHHS DeareHToB, KpOMe XJopa
H aMMHaKa, pacroJiararorTca BOJH3H MOMEMIEHHR /A NPHTOTOBIEHHA
HX pacTBOpoB ¥ cycneHsHi. Ckaaj akTHBHPOBAHHOTO YIS HOJKEH
pacnoJiaraThC® B OTAeJbHOM HOMENIeHHH, OHTh NOXAPo- H B3pPHBO-
GezonaceH (OTHOCHTLCA K KareropuH B).

[Nomemenre ckaaza ¢ropcolepxkampX peareHTOB NONIKHO ObITh
OTZe/]eHO OT APYTHX NpoH3BOACTBEHHbX nomeilenuii. Ilpu srom mecra
BO3MOXHOTO BEIIENACHHA NBIIH JNOJXKHE OHTh 060D YAOBaHE MECTHRIMH
OTCOCaMH BO3JyXa, a pacTapHBaHHe KpeMHe(pTOPHCTOrO HATPHA H
¢TOpHCTOrO HATPHA JOJXKHO NPOH3BOAHTHCS MOJ 3alHTON WKadHOro
YKPBITHA. YYHTHIBAA TOKCHYHOCTBL (propcozep:allHX peareHTOoB, BO
BceX cayuasx Tpefyercs npenycmarpuBaTth OOLIHe H HHIMBH-
IyalbHble MEPONMPHATHA N0 3amHre o6CAYXHBAIOWErO mepco-
Hana.

YcnoBHa pasrpyskH pearestoB H paloTH Ha CKA3jax AOJMKHhI
VIOBJETBOPATh TPeOOBaHHAM TeXHHKH 6e30macHOCTH H OXPaHH Tpyla.
Paarpyaka peareHTOB H3 aBTOMAlIHH M BaroHOB, a4 TaKXe€ Moja4a HX
K MecTaMm MNPHIOTOBJeHHs H BBOJa B YCTpPOHCTBA BOAOMPOBOLHOH
CTaHUHH JO/KHBI OCYIIECTBJATBCA C MAaKCHMAJBHHM HCNOJb30Ba-
HHeM MeXaHH3MOB.

K conep:kanuio ck1aZloB npeNBABIAIOTCH caenyloline TpeGoBaHHA:
JBepHLIE MPOeMH, NMpefHa3sHaYeHHbIe I/ MPHEMa W BHIIAYH peareara,
HEOGXONHMO MJOTHO 3aKPHIBATH NO OKOHYaHHH npolefyp (ocoGeHHO
B CKJafaX HerameHoft M3BECTH H aKTHBHPOBAHHOTO Yris); momelle-
HHSl CK/AalloB JOJKHH OBITh Bcerja CyXHMH, YTOOH cojepKallHecs
B HHX peareHThl HE YBJAXKHSJIHCh; MOMEIUEHHA CKAaJ0B XJOPHOH
H3BEeCTH cjellyeT AesiaTh CYXHMH, MPOXJAZHHMH H XOpOLIO BEHTHJH-
PYeMBIMH; peareHThl BHYTPH CKJIaJ0B IOJXKHH PasMellarbecs OTASIb-
HbIMH MapTHAMH H pacXoloBaTbCsl B COOTBETCTBHH C OY€PE€LHOCTHIO
nocTymJeHHs, 9ToGEl HCKJIOYHTbD HX 3aJeXKHBaHHE.

XpaHeHHe XHIKHX H ra3oo6pasHulXx peareHToB B NpelHa3sHaueHHbIX
AJil HAX CKJajax JOJIKHO OCYUIECTBJATbCA B COOTBETCTBHH C Npa-
BHaamu [ocroprexnagsopa H [occannagsopa, sllpaBH/amu-Geso-
NacCHOCTH INPH 3KCIIYaTallHH BOACTIPOBOIHO-KaHA/JMH3aIlHOHHEIX CO-
opyxenuit» M)KKX PCOCP n «BpemeHHbIMH YKa3aHHAMH MO Opra-
HH3aUUH XJOPHPOBAHHA XHAKHM XJOPOM Ha KOMMYHaJbHHIX BOLONPO-
Bogax u KaHanusauuax PCPCP». [das Berpyskd GaJyIOHOB CO CHH-
XeHHEIMH rasaMH HeoGXOAHMO MPHMEHAThb crelHa/bHBE KOHTEHHEPH,
B KoTopwe ycTaHaBauBalorcs no 4, 6 uam 8 6anJa0HOB.

YcrpoiicTBo pacxofHbIX CKJanoB xJopa ILOMKHO YAOBAETBOPSATH
TpeGoBapuaM «CaHHTAPHLIX MPaBHJ NPOeKTHPOBaHHS, obopynoBaHHA
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Ta6anua 4.11. Hexoropue faHAHE no xpaHeRHO

peareHTOB B cKJiafax '

Bucora caon

P eareHt Crioco6 XpanenHns, BHA Taph pearenTa, M
CepHokucabfi  ano- Hasanom 2-356
MHHHR B Buge KOHIEHTPHPOBAHHWX pac- —
TBOPOB
HsBects raiueHas Hasanom 1,6—-2,5
B pesHHOKOPAHEIX KOHTeflHepax BMe- -
cTHMocTbio of | jo 3
JKemeanml  kynopoc B OymaXHHX MelUlKax Maccofl 7o 23,5
50 xr
B pepepsiHHbIX Goukax =
XnopHoe Meae3o B wmeraanndyeckux GapafaHax o 2,5
AKTHBHpOB2HHBII B Gymaxsmx Mewxax Maccoli go | He Gonee 2,5
yroab 50 kr
Kanwbuusuposannas B GyMaXKHHX Melukax 2—3,6
cona B pesuHoKOPAHEIX Kourelikepax —
KXunkoe crexao B xenesunix 6ogKkaX BMeCTHMOCTBHIO Ho 2,6
no 250 n
B mepeBaHHHIX sanuBHHX Goukax Ho 2,5
BmecTHMocTs0 100—150 &
Texnugeckast noba- Hagaaom Io 2,0
peHHag conab B BHZe KOHIEHTPHPOBAaHHHX pac- —
TBOpOB
MapraunoBokHcABR B MeTaanxueckux Goukax HAH Gau- =
Kasanit Kax
KpemuedropHeTsi B MerannHyeckux G6oukax —
HaTpH#
Oropucret  marpuit B merannwueckux Goukax —
IMonuakp HAAMH B nORHITHIEHOBLIX MeLIKAX, YO -
HEHHNX B TapHLIE AMHKK HAH B Jepe-
BSIHHBIE GOUKH
Enkuft natp B 6akax mMpOMHILIIEHHOrO HATOTORAe- —
gus (BE-30) BmecTumocthio 30 mM® uam
apyroft, GoJee MejaKo#, Tape, Haro-
TOBJIEHHOH H3 HepikaBelouleH cTaJu HAH
IOJTHITHIIEHA
Kpenkas cepHas kH- B O6akax NPOMBILINEHHOTO H3roTo- _
caoTa pnenus: (BK-15) BmecTHmocThIO 15 M3
XaopHast H3BECTh B JnepeBsiHHHX Goakax HAH amep- o 2,5
HHx OapaGaHax
I'umoxjopHa,  Kajb- B cCTanbHHX OWKHKOBAaHHHX Gapa- Ho 2,5
s GaHax

Mpumedadnsa

9HH MeXaHH3AUHMH MOTpy30d9HO-DA3rPY30YHWX padoT. 2.

1. Bucora yknapks Gonxee [,5—2.0 M monyckaerca npe Hang~
XpaHeEHe 3aTApPeHHWX 3apogoM-

NOCTABIHKOM PEeareHTOB HAAMEXHT [penyCMaTpHBaTL B Tape. 3. PasrepmerHsanHs TapM
C XNOPHHIM XeJe3oM H CHAMKATOM HaTpHy He JONYCKAeTCA [0 MOMEHTAa MX HenoCpejcTBEH:
HOro Henonb30BAHHN. 4. 3aMOpRXHBaHNe B xpareHue [EAA donee 6 Mecaues He monyckaercs.
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M COIEPXKAHHA FJAOBHTHIX BellecTB», YTBEPXKIEHHHX MHHHCTEpCTBOM
sapaBooxpanenuss CCCP.

Pacxofnuie cKnans xjaopa As 6alNoHOB H GOYEK HAlJIeXHT pa3-
MellaTh B OTHENbHHX 3aKPHITHIX OFHECTOAKHX, XOPOWIO BEHTHJAHpYeE-
MBIX MOMENEHHAX Ha pPaccTOAHHH He MeHee 300 M OT XMALIX H oflle-
CTBEeHHBIX 3JaHHi. Ecnu mnosBoisier 30Ha 3amUTH, TO DPacXojHble
CK/JaZnl Ha BONOMDPOBOJHBIX COOPYXEHHAX C moTPeb/eHHeM CBLILIe
] T xJopa B CYTKH paspellaeTcsi YCTPaHBaTh M3 TSHKOB (CTallHOHap-
HHX eMKocCTell) 3aBOACKOro H3rOTOBJIEHHA BMeCTHMOCTbIO go 40 T.
[lepenaua rasoofpasHoro XJopa C TaKoro CKJaja K Mecty norpeGie-
HHS MOXKeT OCYLIECTBJATHCA N0 XJOPONPOBONAM NPOTAXEHHOCTHIO HE
gonee 1 km. IlepenuB xsopa B MeNKylo Tapy (6a/JVIOHH MJAH GOUKH)
Ha 3THX YCTaHOBKAaX salpellaeTcs.

[lpu xpanennH GanacHoB M GoueK NOMXKHH cobJofarbes caeny-
I0IHe MPaBHJa: GalJIOHE, XPaHHMEE B BEPTHKaAbHOM MOJOXKEHHH,
IIOMEIAloTC B THe3[lax, MPeNOXPaHAIHX HX OT MalJeHHs, BEHTH-
JAMH BBepX; Oa/JIOHb!, XpaHHMble B FODH3OHTAAbHOM MOJOXEHHH,
cKJaanBaloTes B wrabens Buicotoll He Gosee 1,5 M H aausofl He Go-
jee 3 M; LIHPHHY NMPOXoAa MexAy ITa6eNsAMH feNaloT PaBHOH! noJaHoM
nAuHe 6anjoHa, Ho He MeHee 1,5 M; mpoKAagkH MexZLy OGaNJoHaAMH
B wrabene NOJKHE ofecreuHBaTh CBOOOJHOe H3BJeueHHE GaJJIOHOB;
BeHTH/JH 6a/JJIOHOB HANPaBJAAKT B CTOPOHY Npoxold; GOYKH XpaHAT
Ha CchOeUHaTbHHEIX Te/NeXKaX HJAH MOJACTABKaX; pasMelleHHe Gouek
JIOMXKHO GBITh TAKHM, YTOOH NPH HM3BJEYEHHH JI0G0H H3 HHX OCTaJjb-
HHE He nepeMelnanuch.

[lpu nocraBke rasoofpasHLEIX peareHTOB Ha CTAHUHMIO B LHCTepHaX
HX nepenHBaioT B G04KH, 6ANJOHB HJIH T3HKH NyTeM CO3JaHHA B Omo-
poxHsieMOH LHcTepHe .naBJAeHHs (C MOMOWBIO CXKATOro BO3LYXa)
B 0,5—1,5 MITa. KonTponrs 3a HanoJHeHHeM OCYIIECTBJSETCS B3Be-
UIHBAHHEM MJIH ¢ TOMOLIbIO ypoBHeMepoB. [lis B3BewHBaHMA GaJJio-
HOB € XJOPOM HCMOJb3YIOT AECATHYHEIE BEchl, paccYHTaHHuE HA Ha-
rpysky 1—2 T, paa B3BEIIHBAHHA NYCTHX OaJJMOHOB — BEChHl Ha
200 xr. HamonuaTe Tapy xHIKHM XJopoMm Gosee ueMm Ha 80 % Ho-
MHHaJbHOH BMecTHMOCTH onacHo. O MoJHOM OnOpOXKHEHHH LHCTEPHH!
Y3HaIOT Mo WIYMY, NPOH3BOXHMOMY BO3AYXOM npH NpopHBEe uepes
CudoHHYIO TPYOKY. YCTaHOBJeHHasi Ha NpaKTHKe CKOpPOCTb MNepesHBa
CXHXEHHHX peareHToB coctaBaser oT 6 o 12 t/u. C neabro noBrile-
HHS CKOPOCTH MepeNHBa B HEKOTOPHX CJAY4asX npoH3BoiAT oborpes
OMOPOXHAEMOH €MKOCTH.

IlepeBo3ka xJiopa HOJIKHA OCYLNECTBJAATHCA ¢ COGMIOAEHHEM MEp
NpPefoCTOPOIKHOCTH: HeJb3f AONYCKaTh YAapoB M majeHus GaljJoHOB
H Gouek; cJAefyeT o0eperaTe HX OT HArpeBa CoJiHIEeM, YCTPaHBas TEHT
Ha OTKPHTHX MAalIHHAX; CONpPOBOXJAlomHe TpaHcnopT paboyne
JO/KHH OHTh B CHELOAEKAE C 3AUKHTHLIME CPEACTBAMH H aBapHAHEIM
HHCTpyMeHTOM (P23BOIHHMH H IaeUHhIMH KJ/AIO4aMH, MOJOTKaMH, 3Y-
OHaamu u acGecrorpacpuueckoil HaGHBKOI). XJop €O CKAala K MeCTy
noTpeGnenda TpaHcnopTHpyercs JHG0 B GaasnoHaX HJAH GoYKax Ha
CnennaApHEIX TeNeXKax, JH60 Mo XJAOponpoBoAy H3 GOYEK, pacnoJo-
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JKeHHEIX Ha ckJsage. ITocsie nonHofi cpaGOTKH GOUKH € KHIKHM XJ0-
pOM OCTaBIIHACA XJOPras Heo6XORHMO YAaJHTL H3 GOYKH nocpen-
CTBOM 3XEKTOpa H IO BO3MOXHOCTH YTHJIH3HPOBATh.

Xnoponposoj RoXeH GHTb CMOHTHPOBAH TOJLKO H3 LENbHOTH-
HYTBIX ToJicTocTeHHHIX TpY6. CoeauneHHe TPpY6G HeoGXOIMMO NefaTh
FepMETHYHbIM, pesb6OBHIM Ha My(drax HAH Ha ¢nannax c nmpoxnaag-
KaMH. 3anpelljaeTcsi NPOKJajpiBaTh XJOPOMPOBOL B KaHalaX H
MeCTax, TPYNHOZOCTYNHHX JJA OCMOTPOB H DEMOHTOB.

OznHH pas B roj XJ0ponpoBOjl CJAENYeT OCBOBOXAaTh OT XJ0pa,
NMpOAYyBaTh CYXHM BO3JyXOM, OCMarpHBaTh B Yy3JaX OTBeTBJIEHHI,
PEMOHTHDPOBATb NMpH HaJOOGHOCTH H HeMelJIEHHO MocJ/ie NMPOLYBKH 3a-
NOJIHATL XHAKHM XJOPOM.

JloaupoBaHHe XHIKHX peareHToB OCYLIECTBISETCS HATOPHEIMH HJIH
BaKYYMHLIMH JosatopamH (cM. Tabu. 4.10). IIpennmoutenne HeoGxo-
AHMO OTIaBaTh BaKyyMHHM rasofosatopaM. XJiopHas BoJa H BOAHLIA
pacTBOp cepHHCTOro rasa, ofpasylolinecs B rasofo3aTtopax, JOJKHE
nojaBarbcsl K MECTY HX BBeJeHHS B o6pabaTHiBaeMyl0 BOAy MO pe3H-
HOBEIM LUNMaHraM, aMMHa4Hasi BOJa H aMMHaK — @O 2XeJle3HeIM TpY-
6am. CMelenHe aMMHaKa C BOJOA NOJ/IKHO NMPOH3BOAHTLCA OJH3 MeCTa
ero BBelleHHA B ofpaGaTHBaeMVio BOLY B OCOGEHIX CMeCHTeNBHHIX KO-
JOHKAaX CNenHalbHO KOHCTPYKIHH.

OrksoHeHHe OT 3afaHHEIX J03 XHIKHX peareHToB, a TaKKe Iepe-
PHIBE B HX mofiaue He Aonyckaiorcs. BecrniepebofiHocTs MojAayH ROCTH-
raercsi YCT2aHOBKOR 3amacHHIX rasof03aTopoB, HajuuheM ofopylLoBa-
HHS H 3anacHeiX uactefi, HEOOXOAHMEIX AJISl HEOTJOKHOTO PEeMOHTA.
O6mnem rasa ¢ ofHoro GanjioHa 6e3 MOAOTPeBa NPH HAaXOXKIEHHH €ro
B noMeleHHH ¢ ! = 1518 °C He noJkeH npeBuaTh N8 XA0Opa
500 r/a. [Ins yBeqHueHHS CheMa MOXeT OhiTh HCIOJb30BaHO MOJOrpe-

BaHHEe 6aNJOHOB.

§ 4.5. Iponeccs cmemleHHst M CMECHTeNH

I[Tponecc cMellleHHs NpeHasHayeH IJIs GLICTPOrO M PaBHOMEPHOTO
pacnpeneneHHsi peareHToB B o6pabaTeiBaeMOH Boje. CMemwenne no
HOPMaTHBaM JOJMKHO GBITh 3aKOHYEHO B TeYeHHe 1—2 MHH NpH MOK-
poM H He Gosee 3 MHH IIPH CYXOM /I03HPOBaHHH peareHToB. B To xe
BpeMs HeoOXOJIHMO OTMETHTb, HTO 3¢beKT cMelleHHsT B 3HauHTeNALHON
CTenenH 3aBHCHT OT NEPBOHAYANBHONO CMELIEHHA: yeM MeHbllue CPOK
CMellleHHsI, TeM OhiCTpee H TINy6xe NPOHCXOAHT KOaryJAHPOBaHHE
npHMeceft, T. e. GHICTpee HacCTynaer XJonbeoOpasoBanue,

S¢dexTHBHOE CMEWIEHHE pEareHToB C obpabateiBaeMofi BOAOH
IOCTHraercsi TypOynu3alHeA ee MOTOKa B CMECHTENsX THIpaBJHue-
CKoro u meXxasugeckoro THioB. B npuuateix B CCCP cmecurensx
rHapaBnugeckoro THna 3QQeKT cMelleHHs CO3JaeTcs TPeXKPaTHEIM
MECTHEIM YBeJIHgeHHeM CKODOCTH NOTOKa 00paGaThiBaeMOfi BOJHI
¢ 0,3—0,6 xo 1,0 M/c NpH PacYETHLIX pacXoAaX BO/ALL. [IpH CHHXKeHHH
HAM YBEJHYEHHH PacXOfloB BOAN (YMeHBLICHHH HWJIH YBeJHUeHHH
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CKOPOCTH) THPaBJIHYECKHE CMECHTe/H He 06ecleyHBaioT YIOBJETBO-
PHTEJILHOTO CMellleHHs ee ¢ peareHTamMH. B 3ToMm cayuae tpeGyeMoe
BpeMsl NpeOLIBAHHSA BOJEI B CMeCHTeNsIX HeOOXOJHMO MNOANEPKHBATh
JONONHHTENbHEIME  YCTPORCTBAMH, O0ECNesHBAIOIHMH, HaIpHMEp,
LHPKYMAAUHIO BOXL HAH NPONYCK YaCTH ee MHMO CMecHTeJel.

[lprMeHenne MexaHHUeCKHX CMeCHTeJefi CBA3aHO ¢ NMPHMeHEeHHeM
JIONIOIHHTENLHEIX YCTPOACTB H MOBEIIEHHEIMH 3aTPaTaMH 3JeKTPO-
3HepruH. [IpHMeHeHHe TaKHX cMeCHTesell TpeGyer B KaxkAOM Clydae
060CHOBaHHSA.

Ilpu sxcnuyaranHu cMecHTeNed HeoOXOLHMO CTPEMHTBCS K TOMY,
yTo6hl KO3(pPHUHEHT O6HLEMHOr0O HCHONb3OBAaHHA COOPYKeHHs (T. e.
o6beM cMecHTeNs) ORI HaHBEICIUHM,

OcMoTp, O9HCTKA H TeKYIUHA peMOHT KaMep CMEecHTenell JoJKeH
OCYLIECTBASATLCA B NEpHOALI HaHMeHee HampAXEHHOM paGOTH CTaH-
uHi B coorBercTBHH ¢ maaHoM IIITO u TIIP (ra6n. 4.2 u 4.3). Ipu
SKCNIAYaTalHH NepPeropojyarnX M JHIPUATHIX CMecHTedell Heobxo-
JAHMO CJIELHTb 3a TeM, 4ToOH B BoAy He nomaj Bo3ayx. C stolf neanio
NPOXOAE MNEeperopojYaToro CMecHTeNS JOMXHH OLITB 3aTOMNJIEHH,
NpHYeM PacCTOSIHHE OT BepXHefl KPOMKH MpOXOAa IO YPOBHA BOJBE
domxHo cocTapaatrh 10—15 cM. B amtpuathix cMecHTensix BepXHHNA
psAJ OTBEPCTHH JI0JI3KeH GHITh TaKKe 3aTonJieH Ha ray6uny 10—15 cm.
OrBopsuHe oT cMecHTeNell BoLy TpyOONpoBOAKI NOrpyKaKnTCa B BOLY
Ha ray6uny 50—60 cM or BepxHefi KPpOMKH TpyfGomposoza.

Jna uuTeHcHHKAUHHK Npouecca cMelleHHA o6padaThiBaeMOR BOALL
C KOAaryJsfIHTOM M YJAYHIUEHHS mnpolecCa OCaXKJIEHHA KOaryJaHpOBaH-
HOMl B3BeCH NMPHMEHSAIOT aspHpoBaHHe BoAkl. Kak H3BecTHO, NMPoOAYK-
TaMH THAPOJ/IH32 CEPHOKHCJIOIO AaMIOMHHHA INPH DAacTBOPEHHH €ro
B BOJe SBJSIOTCH KOJJIOHIE THIPOOKHCH aJIOMHHHS HJH OCHOBHLIE
CoJM ero W HoHE Bojopona. Ilocnenune, BeTynas Bo B3aHMoJeHCTBHe
¢ NPHCYTCTBYIOUHMH B Bofe GHKapGOHATHRIMH HOHAMH, NPHBOIAT
K 00pa3soBaHHIO 3HAYHTENbHOTO KoJMHYecTBa CBOGOAHOH YIJICKHC/IOTHI

H* -+ HCO3 - H,0 + CO,. (4.2)

O6paayiolasca yriaeKHCAOTa CopOHpYeTcd uacTHIaMH XJoNbe-
BHIHOH B3BECH, BRI3HIBas ee (MOTAILHIO — BCIJILIBAHHE XJIONbEB Ha
NOBepXHOCTb BOAH. [IpH 3TOM XJoNMbA CTaHOBATCA 6o/ee PHIXJLIMH,
MeHee NPOYHBIMH, CO CHHXKEHHHIMH COPGUHOHHLIMH CBOficTBaMH. Bce
5TO yXYALIaeT nPouecc OCaxKAEHHA B3BECH B OTCTOAHRIX COOpYXe-
HuAX,

[IpuMeneHHe aspupoBaHHA BOABI BO MHOTOM YCKOpAeT mnpoirecc
ylaneHWs YINEKHCAOTH H JIeNaeT Npolecc fecopOuHH ee Hanbosee
nonHbiM. IIpH 3TOM 3HauMTeNbHO H3MeHSeTCA TaKKe CTPYKTypa
XJIonbeB: OHM JenanTcs GoJiee NMAOTHLIMH, MeHee '330HaNOJNHEHHEIMH,
49TO nNpHBOZHT K Gosnee GLICTPOMY OCaXMAEHHIO B3BECH H JydllleMy
OCBET/NICHHIO BOJHI.

HauGonee ne6naronpufATHO ckasuBaerca npouecc (JOTHPOBAHHSA
XJoTIbeB Ha OCBeTVIEHHH BONH NPH KOAryJHPOBaHHH MaJOMYTHEIX
UBETHHIX BOJ, H ocO0EHHO B YCMOBHAX HH3KHX TeMNEpaTyp, Korja
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BSA3KOCTb BOJAH SHaYHTENLHO yBEJHYHBaeTcA. B Jamnom caywae nau-
Gosee uenecoo6pa3eH H NPHEMJEM MeTOJ KOaryAupoBaHHS C OpH-
MEHeHHEM a3pHpOBaHH1.

§ 4.6. Ipoueccn xaonbeo6pasoBaHHs H Kamepsl
xnonbeofpasosanns (peakumu)

3apepwalomuM sTanoM peareHTHOA O6paGOTKHM BOXW ABJSIETCH
npouecc xjonbeoOpasopannsi. Bpems npe6GrBaHHA Boikl B Kamepax
PeaKUHH H THAPAaBJHYecKHH DEXHM HX paloThl JOMKHEI PACCYHTHI-
BaTbCsl TaKHM 06padoM, uTolhl oGecneyHBaTh ONTHMAaJbHEE YCJIOBHS
IAs1 QOPMHPOBAHHSA H YKPYIHeHHA XJIoNbeB KOaryJHpOBaHHON B3BecH,
Ouenkoit 3(peKTHBHOCTH 3TOr0 STana sBAfAETcAd KpymHocTh copMH-
POBaHHHIX XJonbeB, 06AaZaOIHX ajCcOpPOUHOHHRIMH cBOHCTBaMHM H
IOCTaTOYHON MeXaHHYecKON IPOYHOCTBIO ANA TPAHCIIOPTHPOBKH HX
OT KaMephl XJI0Nbeo6pasoBaHHA N0 OTCTOMHEX coopyxenuii. Ilonnora
BHIOJIHEHHS. Ha3BaHHLIX YCMOBHA 3aBHCHT OT NpaBHABHOro BhIGOpa
KOHCTPYKTHBHHIX H TEXHOJIOTHUECKHX I1apaMeTpPOB YCTpPOACTBa.

B npouecce skcnnyaTauMH Kamep XJonbeoGpasoBaHHf Heo6Xo-
JHMO ofecneuHBaTb MeJJ/IeHHOE H DPaBHOMEDHOE NepeMEIIHBaHHE,
a4 TaKXe€ INOCTOAHHOe Haﬁ.monenne 32 CKOpPOCTBIO JBHXKE€HHS BOJIH
B KaMepax XJionbeo6pa3oBaHHA: PEKOMEHAYeTCA MNOAAepKHBaTh CKO-
pocrH 0,2—0,3 M/c B Hauane u 0,05—0,1 M/c B KOHIE IBHXKeHHS BOIK!
B KaMepax.

BHJIOC, 3amMenJieHHoe x.nonbeodpasonaﬂne canne'renbcrnye'r 0 He-
NPaBHABHOM THIDABIHYECKOM pEXHME, HH3KHX HJAM 3aBHIIECHHHIX
Jl03aX peareHTOB, HH3KOM TeMnepaType BOJbI, HEIOCTATONHOM IIeoY-
HOM pe3epBe H HECOBEpIIEeHCTBE METOAa KO&I‘YJIHpOBaHHﬂ.

[pn npoBenennH mnpoueccoB xAonbeoOpasoBaHuA Heo6XOAHMO
YUYHUTLIBATh CJAEAYIOIHE ITOJNIOKEHHS:

MOHHXEHHEe TeMIlepaTyprl o6paGaTeiBaeMofl BOLLI 3aMelnisieT mpo-
necc KoarylnHpoBaHHA NpHMepHO B 2 pasa Ha Kaxawe 10 °C, a npu
Temneparypax HHxe 3 °C npouecc 3aMelfeTCs HacTONbKO, YTO
MOXHO CYHTaTh €ro NpeKpaTHBIIHMCH,

HaHJY4IIHE YCJOBHS XJOMbeo6pa3oBaHHsA JOCTHTAIOTCH AAS MSAT<
KHX H userHsix Boj npH pH = 5--6, a ans XecTkux W MyTHEX —
npu pH = 6,5+7,5;

YNyYIIeHHIO MPOLECCOB KOATYNHPOBAHHA H XJONbeoGpa3oBaHHS
B3BeCH crocoGCTBYeT npeiBapHTenbHOe XJNOPHPOBaHHe BOAM; NpH
3TOM pacXojl KOaryJafHTa2 MOXeT OWTb CHHXeH Ha 20—50 %; kpome
TOTO, mpejBapHTENbHOE XJOPHPOBaHHE BOAM YJdyuniaer caHHTapHOE
COCTOSIHHE BOZOOYHCTHHIX COOPYMeHHH;

YAYQIIEeHHI0 NMPOLECCOB XJIONbeo6pasoBaHHA Cnoco6eTByeT BBele-
HHe B oOpaGarTmBaeMylo Boy Qnokyasnros ([TAA, akrusupoBanHofl
KpeMHeBOM KHCJOTH H Jp., 3 TaK:Xe OCajKa M3 OTCTOHHHKOB, OCBET-
AHTeNeR, WAaMa H3 OTCAOEHHON npomeiBHONA BOAW ¢HabTpoB H KO;

HHTeHCHDHKAUHA xJonbeo6pa3oBaHHA MOXET OLITb JIOCTHI'HYT#
npoayBaHHeM wepea o6paGarThiBaeMyl0 BoAy BO3AYXa B crellHaJbHO
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O06OpYNOBAHHON KaMepe ¢ YNOXKEHHEIMH Ha ee JHEe pelleTKaMH M3
nepOpHPOBaHHLIX TPY6 HJH MODHCTHIX IUIHT C PacXOfOM Bo3jyXa
0,15 »® Ha 1 mM® naowanu pesepsyapa.

Pexomenpyemeuie paccTosiHHS Mexay ocsamu Tpy6 — 0,915 M
npH nHaMerpe orBepcTHR 1,8--2,0 MM W ware Mexay HAMH 75--
=150 mm; ray6una GapGotaxa — 2--2,5 M; nonyeTnMas BhlcoTa
Bojbl — He Gonee 4,5 M.

Bo BpeMs sxcmyaraunn kamep xJonbeo6pazoBaHHA Heo6XOXHMO
CAEQHTL 32 TeM, 4TOOb 06pasyloiHecs XJA0oNbsS He paspyLIaJHCh H He
BhMafanu B ocagok. OnTHMaNbHEIA PEXHM cKopocreli IBHIKEHHS
BOJAL YCTaHAaBJAHBaeTcs B Npolecce SKCIJAyaTalHH. Tak Xe Kak H
ISl CMeCHTesel, HEOOGXOJHMO CTPEMHTLCA K TOMY, 4YTOOH K03(¢H-
IIHEHT O6BEMHOTO HCIOJb30BaHHs Obu1 HauBhictHM. KaMepht xsonbe-
ofpasoBaHHa He pexe | pasa B rox (3To Kacaercs M cmecHrenef)
OYHIILAIOTCS H OTMBIBAIOTCA 5 % -HBIM PacTBOPOM XKeNe3HOro Kynopoca.
3ateM npoH3BOAMTCA JAe3MH(eKuHA HX XJopHOH BojoH W Josoi
aKTHBHOIO XJopa He Menee 25 %.

§ 4.7. CoopyxeHHS NO OTCTAHBAHMIO BOAbI

Bo BpeMs pa6oThl BEPTHKAJbHEIX H FMOPH3OHTaJbHLIX OTCTONHHKOB
HeOBXOAHMO: CAEIHTL 32 HAKOIJIeHHeM B HHX OCaZKa H BJAHAHHEM ero
Ha Ka4eCTBO OTCTaHBaeMof BOJbI, NMPOBEPATH He pexe ofHOro pasa
B KBapTaJ PaBHOMEPHOCTb pacHpelefeHHS BOABl KaK MEXIY OTCTOf-
HHKaMH BOJIbl, TAK H NO HX CEYeHHIO; CJEIHTb 3a OTCYTCTBHEM Iepe-
Koca KDOMOK NEPEeJHBHHX JOTKOB H JKEN0OOB.

[Ipu SKCNAYaTauHH oCBeTAHTeAell ¢ B3BElleHHHIM clloeM ocoboe
3HageHHe HMeEeT HX «3apAlka»: Nepell Hanazkol oceerauresied Heob-
XOZHMO IpOBecTH NpPOGHOe KOaryJHPOBaHHE BOJLI B COOTBETCTBHH
c TOCT 2919—81 c neabio ycTaHOBAeHHS TpeGyeMoll #o3bl Koary-
NsAHTa; AAA OoJee HHTEHCHBHOIO Npoluecca XJonbeoGpasoBaHHs pe-
KOMeHJ1yeTC NPOH3BOAHTb BTOPHYHOE KOaryJlHpOBaHHe YCTaHOBJIEH-
HEIMH JIO3aMH peareHToB, paBHHIMH 20—25 % or mawaabHOfl pacuer-
HOH no3ni. [INA YCKOpPeHHS «3apfIKH» OCBeT/IHTeNell CO CJOEM B3Be-
WEeHHOTO (HABTPA DPEKOMEHIYeTCA NPHMEHATh THMKeJHe JXelleaHHe
KoaryJsiHTH ¥ HHTeHCHQHuupyiomue pearentn ([TAA, AKK u 1p.);
HaxKolJieHHe PAaCUETHOTO cJIof B3BEUISHHONO (HJbTPa AOMXKHO Npo-
HCXOZHTb NMpPH 3aKPHTOR 3aJBHXKKEe, YCTAHOBJEHHON Ha CHCTEME IIPH-
HyIHTeABHOIO OTCOCA.

[Tocne Toro Kak BepxHsAfA I'paHHUA B3BeWIEHHOrO CJIOS AOCTHFHET
BEpPXa IIaMOOTBOAALIMX TPy (B OCBET/IHTENAX ¢ MOAJOHHEIM WINIaMo-
YNJAOTHHTENEM) HJH YPOBHA CNELHAaJbHHX OKOH (B OCBETMHTEJSAX
C BepTHKaNbHLIM OCaAKOYIJIOTHHTeNeM), AJA YAafleHHA H3JAHUIKOB
HenpephIBHO NPHPACTAIOIIETO B3BELIEHHOTO CJ10A OTKPHIBAETCHA 3a-
ABHIKKa Ha CHCTEME NPHHYLHTEJILHOTO OTCOCA C TAKHM PacueToM, 9TO6h
Yepe3 mee MPOXOAMA pacXojl Bojml, paBHuft 15—25 % mpOH3BOAHTENB-
HOCTH oCBeTaHTeNd.
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KonTponb npHpocTa B3BelleHHOro CAOS OCYIIECTBASETCH NyTeM
or6opa npo6 BORH KaK 49epes KOHTPOJbHLiE KPaHHKH, TAK H Ha pas-
HBIX BEICOTaX C MOMOINbIO BaKyyM-Hacoca, 6apoOMeTpa MJIH H3MEepEeHHsA
ryOHHEI NOrPYXKEHHS 3MEeKTPHYeCKoH JIaMNOYKH HH3KOrO Hampsike-
HHa (12 B), onyckaemoil B ocBeT/iHTeNb CBEPXY Ha IIHYpe.

O6pasoBaHHe B OCBET/IHTeJE CJOS B3BELIEHHOTO (HIBTPA NMPOH3-
BOAHTCA NPH CKOPOCTH BOCXOAsmero ABHxeHHA Bomel (0,8—1 mm/c}
3ajaHHan CKOPOCTb JBHXEHHSI BOJbI ycrauamnaae'rca IIOoCJIe «&33-
panku». [lepeBon oceernnTeNsi Ha GoJiee BEICOKYIO CKOPOCTH (H/IH
NPOH3BOAHTENBHOCTD) OCYILECTBASETCH MOCTENEHHEIM OTKDLITHEM 3as
JIBHXKH Ha nojawomuell Tpy6e, ¢ TeM 9T06k He OLIIO BLIHOCA B3BellleH«
HHIX 9acTHu B cOopHule xenofa. B uenax 6ofee paBHOMEpPHOro pac~
npefieNieHHs BOALI MO CeYeHHAM B OCBETIHMTENSAX KOPHAOPHOro THNa,
a TaKme JJf Ay4lllero cMelleHHd ee B 30He PeaKIHH Ha NHO KOPHJO«
POB peKOMeHJYyeTcsi YKJAaAhiBaTh cjofi rpaBHHHONR 3acHINKH BLICOTOR
200—250 MM ¢ kpynHocTblo rpaBusi 40—50 MMm.

Ocanok H3 WIaMOYNJIOTHHTENS YAAaAAIOT 63 BHIKJIIOYEHHS NOLATH
XKOaryJIHpoOBaHHON BOJbI, T. €. He OCTAHABJHBAs OCBETJIHTENb. Brr-
KayHBaHHe OCajKa MOXeT OCYIeCTBAATLHCH MEMﬁpaHHLIM HaCcoCoM
B TeueHne 50—60 MHH, mocie 5TOrO 0CaAOK MOJNKEH NMONABATHCA HA
ofe3BokHBaHHe (MJOBbIE NJOWAAKH, GHABTPH-Npeccht H T. m.). Bo
BpeMsl yAaJeHHA ero H3 Kamep UIJIaMOYIJIOTHHTeNeHR MenaTelbHO
3a/IBHXXKY Ha CHCTeMe MPHHYIHTEJbHOTO OTCOCZ NPHKPLITH (MO Kpai-
Hefl Mepe, HanoOJIOBHHY), AJNA TOro 4ToGbl NPH NPOXOXKIEHHH BOAH
Yepes [IIaMOYIVIOTHHTENb HE MOHHXKATh KOHUEHTDAIHIO ocafka
H3JIMIIHHM pa30aBJIeHHEM.

Kpome opnOpasoBoro BHITyCKa ocajka B CMeHY (HIH B CYTKH),
1—2 pasa B ron Heo6XORHMO NPOH3BOLHTb T'E€HEPANbHYIO YHCTKY
ILIaMOYNIJIOTHHTENA H Kamep ocBeryieHHd. [Ipolecc WHCTKH ocyine-
CTBAACTCA CJAERYIOUHM o6pa3oM: nojaua BOJAL B OCBETJIHTENb MpeKpa-
raercs, HPOHSBOH,HTCH €ro OIOpOKHEHHE ‘IEPE3 JIOHHbIﬁ CIIyCK, 4epe3
UIaMooTBOAAILYIO TPY6Y BojAa Nojaerci B Kamepy IIIaMo-
YNJIOTHeHHS] ¢ LEJbI0 PasMBIBA OCTaBllerocs Ha ee CTEHKaXx H JHe
ocanka.

KouTposb 32 CMEIBOM 0Cazka B OCBETJAHTENAX C NOJANOHHEIM IjIa-
MOYIUIOTHHTENEeM OCYINECTBAAETCA depe3 Ja3 (JHaMeTp KOTOporo
noaxen 6mrh He MeHee 600 MM). EcaH NMONHOCTBIO CMEITH YNJIOTHEH-
HHA OCafoK C NOMOIIBIO BOAHI, nocrynalomeﬁ yepea IAaMOOTBOAA-
wyio Tpy6y HaH GPaHACHOAT, He yXaercsl, TO HAKOMJEHHsS LIaM&
YAansoT AonaTaMH, CKPeGKaMH HJIH CHEIHaJbHLHIMH MeXaHH3MaMH.
I"Ipn YHCTKE Kamep ocBeTanTenelt NMONnyTHO TNPOH3BOAAT ocMoTp 3a-
IBHXKEK, nepeSHBKY CalbHHKA, a TaKKE€ OCMOTP H DeMOHT APYTHX
ero peranef.

Bunch ocafka H3 MeXAYNIOHHOTO NMPOCTPAHCTBA B OCBETJIHTENAX
C NOAROHHBIM mnauoymlomn'renem HpOHSBO,I(HTCﬂ TAK¥€ BO BPEMﬂ
4 HCTKH nochelHero. YZAajleHHe ocaka B STOM CHYYae MOKeT ocylie-
CTBAATHCA MyTeM NOJAYH YBENHueHHHIX PacxofoB Boaut (B 2—2,5 pasa
Gonbllle OGHYHEIX) B MEXAYIOHHOe NpocTpaHcTBO. Ecam npm srom
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MOJHATh H CMHITh C/EXKABIIMACA OCaJOK HAa repmerHuHoM IHE He
yAaercs, TO €ro YIansfIoT ¢ NMOMOWEI0 MeXaHH3MOB,

[1pn skcnanyaraunn ocBeT/iHTeNedl CO c10eM B3peweHHOro QHABTPA
Gonblioe BHHMaHHe cJeAyerT YAenATh o6paliorke MaioMyTHBIX
UBETHEIX BOJl, H OCOGEHHO B NEPHOA HHTEHCHBHOro Harpesa NOBepX-
HOCTHBIX BOJL NOC/e BeceHHero CHEroTasHHs. B wekoropmx cnyaafX
ycToitaHBas pafoTa OCBETNHTeNeH B 3TOT NEPHON moxer OLITh obecie-
yeHa TOJbKO IIPH 3HaYHTEJbHO NOHHKEeHHBIX CKOPOCTHAX BOCXOASLIErO
NOTOKa BOAH B 30He oceerneHusi. Hcenenopanny pokasppaiorT, YTO
CKOPOCTb BOCXOZAIIErO MOTOKZ HHXKe 0CalIKooTBomsuux YcTpOACTB
crepyer NpUHAMath He Goabuwe 0,65 mm/c zas KODHIOpPHEIX OCBETJ/IH-
tenell H He Gombwe 0,9 MM/C aas ocBeTAuTeNeH, pazpaboTaHHKIX BO
BHHHICe.

Kak npu nycke, Tak W Bo BpeMsl SKCIJyaTallyy oceerqHTeNel CO
B3BEIUEHHLIM OCAaJlKOM TpPEeGYeTCsl NOCTOSIHHO OTpaGaThiBaTh TaKHe
napaMerpht:

nojGop ONTHMAJbHBIX 403 peareHToB AJA 06PAGOTKH BOLEI H YCT&-
HOBJIeHHe HAHAY4YILIero peXHMa JO3HPOBAaHHA H Bpoxga WX B obpaba-
TEIBaEMYIO BOLY;

PaBHOMepHOe pacnpenejeHHe BOJEI 1O OCBETiqHTeJNAM H 1O IJO-
IAafM KaxAoro OCBET/AHTENA B OTAENbHOCTH;

co3/laHHe MJAOTHOrO H YCTOAYHBOro B3BellleHHOro ocaqka B OCBET-
JIHTENe ¢ YCTaHOBJNEHHEM ONTHMAJbHOM BHICOTH ero;

YCTaHOBJIeHHe ONTHMaJNbHONR CKOPOCTH BOCXOHsijero mOTOKa BOJLI
B OCBET/IHTENe H OnpefefleHHe NPOH3BOAHTENbHOCTH ero B pasHHE
nepHoisl Trona;

YCTaHOBJIeHHE MEPHOIZHYHOCTH H NPOJOJKuTenbHOCTH cBpoca
0CaJiKa H3 OCAZKOYIJIOTHHTENH NPH NPOAYBKE OCpelnMTENsR; ONpele-
JieHHe MOoTepb BOJEI NPH NPORYBKe.

3a nocnejHue rofikl AJs NPeABapHTEABLHOIO GeperjieHHs H obec-
UBEYHBAHHS XO3AMACTBEHHO-NHTHEBOH BOXHI NeEpej mnocTynJeHHEM ee
Ha (HUALTPH HAXONAT MpHMEHeHHe (JIOTAUMOHHHe ycranoBkH (PVY),
KOToprie MOTYT OBITH HCNOJb30BaHLl KaK NPH CThoHTENLCTBE HOBBIX,
TaK H NPH DEKOHCTPYKLHH CYIECTBYIOIIHX OYHCTHBIX COOPYMEHHH
nyTeM nepeo6OpYLOBaHHA OTCTOHHHKOB, OCBeT/Hreneil co B3BelleH-
HbIM OCalKOM, OTAeJbHBIX eMKocTell H T. n. ProTagnonnrre YCTaHOBKH
PEKOMeHIYeTCs NPHMEHATb npH o6paboTKe MaJOMYTHEIX WBETHBIX
BOj, NMOBePXHOCTHEIX BOAOHCTOUHHKOB.

[Mepen mycxom @Y B Skcnumyarainio NPOBORHTCA THApPaBIHIECKOE
HCHpiTaHHe BeeX CHcTeM. Mcneiranne yeTpo#cers, B xotopsiX FOTOBHTCA
BOI0BO3AYIUHAA CMecCh, JOMXKHO GHITh NPOBENEH(G B COOTBETCTBHH C
«[IpaBanamu ycTpofictBa M 6e3onacHOM 3KCIYyatayuH COCYHOB, pa-
Goraiomux noA Aasnennem» [ocroprexuapsopa CCCP.

[Topsimok nycka @Y 3aksioyaercs B c/leflylolyeM: NPOH3BORHTCS
3anonnenHe (IOTAUHOHHLIX KaMep NpPeLBApHT&ALHO OCBETJeHHON
BOnoit 1o paGouero ypoBHS; BKJIOYAETCA Hacoc M KoMmmpeccop, ycTa-
Hapnupaercd pafouee jaBJieHHe H YyPOBEHb BOJOBO3AyIIHOTO PacTBOpa
B HanopuoM GOake, BH3YaJbHO ONpelelfIOTC PABHOMEDPHOCTb BHIIE-
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JAOIMHXCA NY3HPbKOB BO3JYyXa H3 pacnpefelIHTe/bHbIX TpyGonpo-
BOIOB BO c}mmaunonnoii KaMepe. HopMaJibHEIM cuuTaeTcs Takoe pac-
npefiesienye, NpH KOTOPOM o6pasyercs ycTOHYHBas BOJNOBO3AYIUHas
SMYJABCHR MOJIOyHOro HBE€Ta 6e3 BHJEJNEHHA KPYNHEIX NYy3bPLKOB
BO31YXa.

Bo Bpems pa6otrmt QY Benyrca HabmofieHHS 32 PaBHOMEPHLIM
pacnpeneneHHeM BONOBO3AYIIHOTO pacrBopa B o0beme o6paGaThiBae-
MOIi BOZH, CTENeHbIO ocBETJEHHS €e, CHOPOCTRIO 06Pa30BaHHSA NEHH,
PaBHOMEpHOCTbIO pacnpelelieHHsi ee MO Bcell NOBEPXHOCTH KaMepHI.
C6poc neHsl H3 ¢oTalHOHHON KaMephl MOXeT OBITb HelpepHBHLIM
H nepropuyeckum. [lepdoAHuHOCTb cOpoca QIOTANHOHHON NeHkl YcTa-
HaBJIHBaeTCH M3 ycioBuA NPENOTBPAUIEHHs pa3pyIIeHHs ee B KaMepe
H TeM caMbiM npenynpeXIeHHA BTODHYHOTO 3arpA3HEHHA BOJHI,
a TaKKe IO CaHHTapHuM coofpaxennsiM. BpeMsl npe6uiBanus menu
JOMXHO ObITh He Gosnee 8 4.

Insa drorauuonnor0 OCBETJIEHHS DEKOMEHIYeTCs HCIOAb30BaTh
OuHIleHHKe Koaryasursl. IIpH NpHMeHEHHH HEOUHLIEHHBIX Koary-
ASHTOB PacTBOPH MX CHAEIYeT NpeIBapHTeJbHO IOABEpPrarb OTCTaH-
BaHHIO B Teuenue 20—30 MuH.

Insa nosemenus 3Pdexra xaonbeoOpa3soBaHHs HCHOAb3YIOTCH
IOKyNAHTH H ocymecsBASETCH NPOAYBKA BOAB BO3AYXOM B CMecH-
Tenax. Jloswl ¢aokyaAHTOB BHIOHPAIOTCA € Y4YEeTOM KOHKPETHEIX
yCIOBHF M MOT'yT MeHATBECA MO CE30HAM rojd.

O6pabarriBaemass BOAa mnocie GJOTauHOHHOH YCTAHOBKH HMeeT
MOBLEILHEHHOe conep;xaﬁﬂe BO3AyXa, 9TO MOXET [OBJHATE Ha paﬁo'ry
¢uapTpoB. C uenbio HCKIIOUEHHS 3aCOPEHHA 3arpyskH ¢(HALTPOB
BO3JlYXOM, xm'opuﬁ, KaK NpaBHJO, COXpaHAeTrcd Ha IOBEPXHOCTH
B3BelIeHHEIX YacTHIL, peKOMEHnyE’I‘CH cojlepxaHHe MnocJefjHHX J[OBO-
IHTh [0 3—8 Mr/nm B 3aBHCHMOCTH OT MECTHBIX YC/IOBHH.

Yaanenne HakomuBilerocs B OTCTOHHHX COOPYMEHHAAX ocalka
ocywmecTBAAeTcs He pex€ | pasa B rof, O6LIYHO nepej HacTyNJIeHHeM
naBogka. JTOT npouecC OCYUIECTBJSETCH B CHEAyiomeM NOpsaKe:
npexpamaercda nojauya pOJIbl B OTCTOHHHK, OTKPbIBAalOTCA BOLOCTOYHLIE
3aJBHKKH, H BOJa H3 HETO ¢ 4acCTbl0 OCajKa CcOpachiBaeTc B CTOK,
OCTaBIUHHCA O0CajoK paBMblBaeTCﬂ BDJIOﬁ H3 6paﬂz1cnoﬁ"roa ¢ yAane-
HHEeM erc TakXKe B CTOK; 3al‘pﬁaHeHHH CO CTEeHOK H neperopoaoxk yna‘
JSIOTCA IIeTKaMu, a 3aTeM obpabateiBatorcsi 5 %-HhM pacTBOpoM
FeSO,. Ilocne ouncTk¥ pe3epByapsl AesnHOHuupyiores xaoproff
Bozol ¢ No3oll akTHBHOTO XxJopa 25 mr/a.

Ipu pa6ore oTcTOHHHKOB ClenyeT HCKIIOYHTD o6pasoBaHHe «MepT-
BHIX 30H», YBeJHuHBaTh KoappHUMEeHT 06BEMHOTO HCNONL3OBaHHA
coopymenu#i. Jlna yayulleHHs paGOThi TOPH3OHTAIBHBIX OTCTOA~
HHKOB M NOBLIIIeHH KadeCTBa OCBETJNSAEMOH BOJLl pexoMeHAyercH
MOHTHPOBaTh CHcTeMbl P3CCPelloTOueHHOro 0TGopa BoAl.

B nocaenHee Bpema WHPOKO BHEIDAWTCH B MPAKTHKY OYHCTKH
BO/IbI TOHKOCJOfiHEe (NOMIOYHLIE) OTCTOAHHKH H PELHPKyJAATOPHl KOH-
crpykunn AKX JIO, nmeOLLHe Gosee BEICOKHE TEXHOIOrHyeCKHe MoKa-
3aTedH 1o CpaBHEHHlO c PZCCMOTPEHHHMH OTCTOﬁHbIMH COOPy}KeHHﬂMHr
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ToHKocnOfHbIe OTCTOMHHKH * NO3BONAIOT 3HAYHTENbHO HHTEHCH-
¢HUHPOBaTE mpolece ocaxaeHHs, Ha 25-—30 % nNOBBICHTL SddeKT
ocBeTneHHsn, Ha 60 % ymenbwHTL Mowass 3acrpoiiku. K mpenmy-
1leCTBAM TOHKOCJIOHHBIX OTCTOHHHKOB CliellyeT OTHECTH TaKie yCToH-
YHBOCTE HX paboThHl NPH 3HA4YHTEJNbHLIX KolleGaHHAX PACXOAOB MOCTY-
natoomed Ha OYHCTKY BOJbI, H3MEHEHHSX ee TeMnepaTyphl H KOHILEH-
TpauHfi 3arpA3HeHHH.

[IpuMeHenHe nNPHHUHNA TOHKOCTOHHOTO OTCTaHBaHHS MepCIeK-
THBHO NMpPH PEKOHCTPYKIHH JeHCTBYIOUIHX OTCTOHHHKOB Pa3JHYHOTO
THNA € UeJbI0 YBeJNHYEHHS HX NMPOH3BOAHTEAbHOCTH. JTO ABJASETCA
HaHnboJ/ee SKOHOMHUHLIM, a B pAle cAydyaeB eHHCTBEHHLIM pelleHHeM,
YUHTbIBaA CTeCHeHHBIe YCJOBHA JeHCTBYIOLUIHX OYHCTHHIX CTaHUHH H,
KaK MpaBHJIO, OTCYTCTBHE BOJM3H HHX CBOGOAHEIX 3eMENbHBIX NJO-
wanei. [IpH 3TOM peKOHCTPYKIUHA COOPYKeHHH MOXKeT OhiThb oCylue-
CTB/JIEHa B KpaTYadHA CPOK, TaK KaK NepeycTpoHCTBO 3THX COOpY-
JXEHHH B TOHKOCJOHHBIE OTCTOHHHKH He Tpefyer AJNHTENbHEIX H CIOXK-
HBIX CTPOHTENBbHO-MOHTAXHHIX paboT, a CBOAHTCA K YCTZHOBKe 3apaHee
H3TrOTOBJIEHHEIX GJIOKOB TOHKOCJOHHLIX 5JIEMEHTOB B OTCTOHHOR 30He.

ToHkocaofiHbIE 37eMeHTH MOTYT ObiITh BHIIONHEHH KaK H3 FHOKHX
MaTepHaloB, He o6MajalomIHX AOCTATOUHOH XXECTKOCThIO, TaK H H3
MaTepHaJoB JIOCTAaTOYHOH MecTKOCTH. [IAs ofecneyeHHs croj3aHHA
B OCaZOYHYIO YaCTh OTCTOHHHKA B3BeCH, ocelaiollell Ha MOBEPXHOCTH
TOHKOCJIOHHBIX 5JIeMEeHTOB, MOC/JAeIHHM NpHAaaercs HAKJIOH K TOPH-
30HTY. YroJ Hak/ioHa TpHHHMaercs obbiuno 55—60°. Io KoHCTpyK-
IIHH TOHKOCJORHLIE 3/IeMeHTHl BHINOJHAIOTCH B BHJe IMTOCKHX HJH
roppHpoBaHHEIX NOJNOK, a TaK¥e B BHIe TPY6 pasiHuHOro monepeu-
HOTO CeYeHHA: KpYrJoro, KBaaparHoro, mpsMoyroJbHoro H T. A.

Cnoco6 ocax/eHHsl B3BeCH B CJIOfIX C MaJioil BEICOTOH MOXeT GbITh
HCNOJAL30BaH B OCBETVIHTENAX CO B3BELIEHHBIM OCAJKOM AJs TOBbI-
weHns ¢phexTa ocBeTNEHHS H YBeJHYEHHS HX [POH3BOAHTENbHOCTH.
Ocobenno 310 3hheKTHBHO NpPH OUYHCTKE UBETHHIX BOA ¢ MAasol H
cpenHe#i MyTHoCcTBIO. [Insi 3Toro Moryt Gbith mpHMeHeHH paspabo-
ranusle HUHMKBHOB AKX um. K. . [TamdusoBa TOHKOCHOHHBIE
MONYJNH, COCTOsLIHE H3 Kapkaca H MOJOK H3 NOJHBHHHJAXJOpHAA.
Tonkocnofiueie Moy Beicotofi 1,1 M ycranasamBaioTes B paGouHX
Kamepax W OcalKOYMJOTHHTeJe. YCTaHOBKa STHX MOAyJeH No3poaser
YBEJIHYHTL CKOPOCTb BOCXOAALlero ABHXKeHHS NMOTOKa B OCBETJHTENe
B 1,5 pasa no cpaBHeHHIO CO CKOPOCTSIMH, MPHHHMAaeMBIMH LIS OCBET-
Jurenel OOBISHOA KOHCTpYKUHH.

B JIMW)XTe paspa6orana KOHCTPYKLHS NOJOYHOro OTCTOAHHKA
BePTHKaJBHOTO THNa, NMO3BONAIOILASA NOBTOPHO HCNOJNb30BATh OCANOK
Ge3s [onoMHHTENLHEIX YCTPOHCTB /A ero BO3Bpara B OTCTOHHYIO
30Ry W Ge3 pa3pylueHHSs XJonbeB ocaika. [loBroproe HCNOAbL30OBaAHHE
OCagKa MO3BOJSAET COKParHTb PacXoj peareHTOB H YJYULIHTb Npouecc
OYHCTKH BOJBE 32 cueT Gojiee HHTEHCHBHOTO XJoMbeoOpa3OBaHHA H HX

* 3KcnayaTanHs TOHKOCAOAHHX (NOMOYHHIX) OTCTOMHHKOB HanNHCaHa no MaTe-
PHazam 10. M. Crmonosa (JIMHDKT).
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ocaxienusi. Henonb3oBauHe ocankoB oco6eHHO 3¢ipeKTHBHO B OCEHHe-
SHMHHH mepHon paGoTel BOJOOYHCTHBIX CTaHIHMH, KOrja temnepartypa
BOJbI MOHHXAETCH H INpollecc XJonbeoGpa3oBaHHA 3aMenIfercd, 4To,
B CBOIO ouepelb, TpefyeT ypeqHueHHs JO3H KOary/asHTa.

B HHHKBuOB paspaGoraHbl BOJOOYHCTHLIE YCTaHOBKH THNA
«Crpysi», B KOTOPBIX HamnopHble OTCTOHHHKH 06GOpYyJOBaHbl TpyGamu
He6obUIOTO nuHaMeTPa AAs peafiH3aUWH NPHHUHMNA TOHKOCAOHHOrQ
OCaxkKNeHHs .

[TockosnbKy NMpOROMKHTENLHOCTH NpefbiBaHHA BOAL B TOHKOCTOR-
HHIX OTCTOHHHKAaX Mo cpaBHEHHI0 ¢ OGLIYHBIMH OYeHb MaJia, TO Cle-
nyer ocofoe BHHMaHHe yJAe/nATh PaBHOMEDHOMY pacnpejeleHHIO mo-
TOKa BOJBI MEXAY TOHKOCNOHHBIMH 3JIeMEHTaMH, NponeccaM cMeneHHs
BOJIEI C PeareHTOM M CO3/aHHI0 YCHAOBHH JAf Npollecca XJonbeoOpa-
3oBaHHA. EcaH B o6uUHBIX OTCTOHHHKAaX HeyROBJETBOpHTENbHAR
paboTa cMecHTeJell HJIH KaMep XJonbeGpa3soBaHHS MOXET B KaKOH-TO
Mepe KOMIEHCHPOBAThCA 3a CueT GoJiee [JIHTENbHOrO mnpeGhLiBaHHA
BOJZIEI B OTCTOMHHKE, TO B TOHKOCNOHHBEIX OTCTOMHHKAX 3TO HEBO3MOXHO,

§ 4.8. OHIBTPH H KOHTAKTHHIE OCBET/JIHTEJH

OcMoTp ¢HALTPOB, OYHCTKA, 3aMep H BOCIHOJHEHHE KOJHYeCTBa
necka, a TakXke pPeMOHTHHe paboThl NPOH3BONATCH B COOTBETCTBHH
¢ ycranoBnennbivH npasuaamu I1110 u TP (cMm. ra6a. 4.2 u 4.3).

[Tyck ¢HALTPOB B 3KCMAYaTAlHIO MOCHE MPOH3BOACTBA pEeMOHTHLIX
paGoT oOCYILeCTBAAETCS CJHELYIOWHM o6pa3om: (HILTP MeAJeHHO
3anoJHAETCs CHH3Y Yepe3 NpPOMHBHYIO CHCTEMY OTCTOAHHON Bonol
C Ue/bi0 BLITECHEHHS BO3JYyXa H3 NOPOBOTC NpoCTpaHCTBA (QHILTPY-
IOMIEro ¢JIOA H HCKIOYEHHs HAp YIEHHs rOpH3OHTANBHOCTH (pa3MLBa)
CyXoro ¢Josi meckKa npH mojaue BoAH cBepXy. Koraa yposenb Boan
B ¢uAbTpe GyReT Bhllle NOBepXHOCTH mecka Ha 200—300 MM, nyck
BOJBI CHH3Y NpeKpallaloT H HAUYHHAIOT I0faBaTbh ee CBepXy ugepea
60KoBOA KapMaH IO NOJHOro 3anofHenus ¢uiabTpa. [Ipu pacuerHom
YpoBHe BOIEI (DHABTP OCTaBJAT B MokKoe Ha 20—30 muH; nocnae
3TOro ero npejBapHTeNbHO NMPOMLIBAIOT co cOpocoM GHALTpara B Ka-
Hanusaumlo. Ilo OKOHYaHHH OTMBIBKH 3arpy3KH ¢HIBTp 0o6e3sapaHe
BalOT XJIOpHOM Bojo#, colepxkaieit 20—50 Mr/a akTHBHOrO XxJopa.
PuabTp BKAKOUAOT B paboTy nocie 24-93COBOTO KOHTaKTa H OKOHYa®
TENbHOM NPOMBIBKH €rc YHCTOH BOLOR XO INOJNYYeHHA ocTaTrouHOTOo
xnopa B npoMeiBHO# Bone He Gosee 0,3—0,5 mr/n. [Myck ¢uabtpos
B pa6oTy cliefyeT NpOH3BOAHTL NpH CKOPOCTH (HAbTpannu 2—3 m/e
C TOCTeNeHHHIM YBelMueHHeM 1o pacueTHOH (B Tewenne He MeHee
15 mun).

[Ipn 3arpyske JIBYXCJOHHEX (HJBTPOB C BEDXHHM CJOEM HS
AHTPalMTOBOH KPOWIKH PabOTH OCYlIeCTBAAIOTCA B nBa srana. CHar
Yana (HABTD 3arpy:Kaercd ToJbKO TPaBHEM H NeCKOM H 3KCIIyaTH-
pyerca B TeyeHHe MeCALA Iisi THApaBaHYecKOA KaacCHOHKaUHM
(B0 BpeMs nNpOMHBOK) 3€PeH mecka. 3a 9TO BPeMA ¢ NOBEPXHOCTH
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OGuAbTpa ylanisercs MenKHA necok (ppakuus menbue 0,5—0,6 mm).
JIMLIb 1OC/Ie TOrO KaK CHUTOBHIA aHAJIH3 BepXHEro CJIoA MEecKa MOKaXeT
NoYTH MOJHOE OTCYTCTBHE MEJO4H, NPHCTYNAOT K 3arpyske (HJIbTpa
anTpauuToBoft Kpowkofi. Mna storo ¢uiabTp 3amuBalor BoJCH Ha
0,4—0,5 M BhIe MOBepXHOCTH MNecKa; IOCJNe 3TOro aHTPALHTOBYIO
KPOIUKY 3acHINMalOT PaBHOMEDPHO B BOAY H BRUIEPKHBAIOT B TeyeHHe
3—4 u 1A BRIENEHHA BO3AYXa H3 IOp aHTpauura. 3aTeM OTMHIBAIOT
3arpysKy OT YroJibHOH NbUIH, NOCTENEHHO YBEJIHYHBAS HHTEHCHBHOCTD
NpoMbIBKH (nepBeie 2—3 MHH HHTEHCHBHOCTH JOMIXKH2 GHITh He GoJiee
7—8 nfc-M®). B panbHefiineM QHALTPH H KOHTAKTHBIE OCBETJIHTEIH
(KO) TuiaTenbHO NMPOMBIBAIOT ¢ PacUdeTHOH HHTEHCHBHOCTBIO NMOAAYH
polbl. TakuM 06pa3oM ¢ MOBEPXHOCTH NECKa HJIH aHTPAUHTa CHHMAIOT
rpsisb H MesKHe (QpaKuHH, 3areM, €C/IH HeoOXOIHMO, NpPOH3BOAAT
JOTPY3KY.

IlpuMenenne ¢uABTPOB € ABYXCAOHHOH 3arpyskoi MO3BOAAET NPH
MYTHOCTH HCXOAHOH BoAkl o 50 MIr/x (c yuercM B3BecH, obpasyioleics
NpH BBeleHHH peareHTOB) OCBETISATH BOAY, MHHYS COODYXKeHHs Mo
ee OTCTAHBAHHIO, T, €. TEPeXONHTb Ha OJHOCTYNEHYaTyl0 CXeMy
ocBeTneHHs BoAH. KoarynHpoBaHHe NpPH 3TOM MNpelycMaTpHBaeTcs
HEMnocpeAcTBeHHO nepes ¢puabTpamu. CMemenHe NPOHCXONHT 3a CyeT
HaNpapJeHHOro [BHXeHHs BOAL B TpyGomnpopose.

B xauectBe (HIBTPYIOMIHX MaTepHalioB, KpOMe KBapueBOTO HJIH
KaphepHOro MecKa H aHTpauMTa, MOTYT HCNOJb30BAThCH JApoSJeHbiil
MpaMOp, MAarHeTHT, KepaMHYecKas KpOUIKa, KepaM3HT, TropeJbie
HOpoAbl H Apyrue GHILTPYIOUHE MATEDHAJbl, OTBEyalollHe MO onpe-
JeeHHBIM NapaMeTpaM YCTaHOBJeHHLIM TpeGosaHHAM. K TakuMm
napaMerpaM OTHOCATCH: INIOTHOCTb, XHMHYECKas CTOHKOCTb, MeXaHH-
yeckasl MNpPOYHOCTB, HCTHPAEMOCTb, H3MelbuaeMoCTh H rpaHyJioMe-
TpHyecKHfi cocraB. B Kauecrpe MaTepHasa MNojJepHHBAIOIIHX CIOEB
NPHUMEHAIOTCA IpaBHA HAH wWebeHb, KOTOpBe JOMKHEI GHITE YCTOM-
YHBLEI NIPOTHB H3MEJbYeHHS] H HCTHDPaHHSA, XHMHUECKH CTORKH, cojep-
KaThb 4YacTHUBLI H3BECTHAKS B KOJMHuecTBe He Gosee 10 % . Insa npe-
NOTBpaleHHsl CABHI'a NOALEPIKHBAIOIHX IPAaBHAHLIX CJIOEB MpHMe-
HAIOTCA IMJIHTH! U3 OecnecyaHoro MakponopHcToro GeroHa HJH NpH-
rpyska BepXHero mnoilepiKHBaiwllero cjosi (2—4 MM) 0OpaTHbIM
¢uabTpoM TommuHOH 20—25 cM u3 kpynHoro (16—32 MM) rpaBus.
B nocienHee Bpemsi HaxoaAT npHMeHeHHe QUALTPH (€3 MOANEPHKH-
BalOWHX CJ0€B.

IlocraBasieMeifi Ha cTaHuHIO ¢HABTPYIOIWHKHA MaTepHan H rpaBKHi
HQOGXO}IHMO MEITb H COPTHpPOBaThb Cpa3y xe nocje ero JJOCTaBKH.
[TpoMerTeil 1 OTCOPTHPOBaHHEIA 3arpy30uHLIf MarepHas JOMIKeH Xpa-
HHTLCHA B 3aKpoMax HJH mrabensax, 34lIHIeHHbIX OT BHEUIHETro 3a-
rpasHenns. [Jop6op ¢HUABTPYyIOUIEro MarepHana IAf OJHOCTOHHLIX
H nsyxcnoiinpix  ¢unbtpoB AKXHKO msnoxen B «[IpaBuaax
TeXHHYeCKOH  JKCNAYaTallMH  BOLONPOBOLOB H  KaHATH3alHi»,
TY 401-08-561—8] (mecok — 3amoHHTeNb KOHTAKTHLIX OCBETJIH-
Teneft ¢ rpaeuitnoft sarpyskoii), TY 401-08-119—80 (rpasuit — s3a-
NoNHHTENb KOHTAKTHHIX OCEBeTJHTeneR) u Jp.
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SpdexTHBHOCTL PabOTH (HALTPOB 3aBHCHT OT COCTOSHHSA pacrpe-
AENUTENbHBIX H cOOPHLIX CHCTeM, PABHOMEPHOro pacnpeieneHHs Mpo-
MBIBHOH BOJHI Mo mJiowlaau GHALTPOB, napaMeTpoB 3arpysKu, Hamau-
UHA BO3/yXa B BOJE, CKOPOCTH (GHJILTpOBAHMsA, CBOEBDEMEHHOH H Ka-
YeCTBeHHOH NPOMBLIBKH QHALTPYIOWLEH 3arpy3KH, pacnpejleneHHs Ha-
mopa no ee Beicore (He ponyckaTth Bakyymal). [Ipu BkaioueHHu ¢uab-
TPYIOIIHX COOpYXEHHH Ha NPOMHIBKY HeOOXOAHMO MOJHOCTbIO YZa-
JAATH BO3AYX H3 Tpy6onmpoBonoB, nojalowlux NpoMuBHY Boay. Ka-
YeCTBO NPOMBIBKH KOHTDPOMHPYeTCS NO BeMHYHHEe noTepb Hamnopa
MPOMBLITOR 3arpyskH No CpaBHEHHMIO ¢ NOTEPAMH, KOTODbie HMENH
MeCTO B YHCTOR 3arpyske (B Haua/lbHbIff nNepHOA SKCNJyaTallHH).

B uensx skoHoMHH pacxona xJ0pa H OCBeTJIEHHOM BOJILI IPOMEIBKA
QUAbLTPYIOIER 3arpy3KH MOXeT NpOH3BOAHTbCA HeOUHIUEeHHOH BoZo#,
310 BO3MOMCHO MPH MYTHOCTH HcxoAHoi Boasl Ko 8—10 Mr/a u user-
HoctH 50—60 rpax. [Ipu npoMeiBKe BoZOR YyKasaHHOro Kauecrsa
(B 3uMHHKE nepuon) B GHALTPYyICIUEll 3arpysKe He NMPOHCXOIHT pocTa
OCTaTOYHHIX 3arps3HeHHH HH B BHIe MHKDOOPraHH3MOB, HH B BHJe
MHHepanbHHX B3BeceH. [lo GaKTepHoJMOrHueCcKHM H OpraHojenthde-
CKHM CBOHCTBaM BOJAa, Npollefuias yepe3 (PHALTP, NPOMbIBAEMEIH He-
OYHILEHHOH BOJOH, He OT/IHYaeTca OT BOAH, npouwreauwei GHALTP, npo-
MBITBIH OYHIIEHHOH BOJOM.

[Ipn skcnnyaTauuH MenJleHHHX GHJABTPOB HEOGXOOHMO: BECTH
HabiuofeHHe 3a COCTOAHHEM OHOJIOrHYeCKOH IJIGHKH H BepXHero
CJIOS MecKa; CBOSBPEMEHHO yJaNATh BEpXHHH 3arpasHeHHbH cioff;
CBOEBPEMEHHO 3aroTaB/JHBATh H LOCHINATh TECOK B3aMEH ylalfeMoro;
NPOH3BOAHTb XHMHKO-OaKTepHOJOTHUECKHH KOHTPOJBb 33 KauecTBOM
00paGoTaHHOH BOLH; PABHOMEPHO pacnpejenanTh BOLY, NMOCTYHAKOLLYHD
Ha ¢uabTp. Pabornl no ynaneHHo 3arpsa3HEHHOTO necka H JOCHIMKE
YHCTOrO JOJXKHB! ObITh MexaHuaupoBaHul. Memienuuie GHABTPH 4yB-
CTBUTENBHBI K COLEPKAHHIO B OCBET/fAEMOH Bole MiaHKTOHa. [loaToMy
npu yucae kaetok 1000—1500 wr. B 1 Ma Boja nepex nopauei ee
Ha (HJILTPBHI AOMKHAZ TMNPOLEXKHBATLCA Yepe3 MHKPODHALTPH HJIH
Apyrue ycrpoiicrea. Bo nabexanue pasBHTHA (HTONIAHKTOHA HE
¢HABTpax KenaTeJIbHO HCKIOYATH NONaJaHHe CBeTa B IIOMeIUEHHe,

rne OHH HaxoIATCA.

§ 4.9. xcnayaTauus YCTaHOBOK mo o6e3zapamHBaHmIO
BOAL XJOPOM

Jns o6eszapaxHBaHHs BOIbI NPHMEHSETCH XJIOp B ra3006pa3HOM
COCTOAHMH M B BHIe COGIHHEHHH (XJIOpHAaA H3BECTb, THNOXJOPHTH
M Ap.). XJAopHpoBaHHME NMHTLEBOH BOAB NpH CYTOYHOM pacxole A9
50 kr, kak npaBuJO, paspeliaerca NpoOH3BOAHTE TOJbKO H3 GalIOHOB.
Ipu pacxome xaopa Goablue 50 Kr/cyT MOryT HCIONB30BAaTbCH Kak
6annoHLl, Tak M GOYKH-KOHTefHepLl 3aBOACKOTO H3rOTOBJIEHHA BME-
criMoctbio 1000 .

C6operifi TpyGonpoBoA OT GaanoHoB Han OOuex nopxkAouaeTcs
K BakyyMHLIM XJOPaTtOpaM Moc/Jel0BaTeNbHO 4YePe3 3meeBHKOBHIA
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Puc. 4.1. TIpHHURDHAMbHBIE CXeME OGOpPYXOBAHHA XJOPATOPHHX

a — Ge3a mcnapHTens: 6 — c ucnapureneM; / — CasnonH uan GoyKHM Ha Becax; 2 — npome-

JYTOUHBIA GannoH (rpsserwk); § — BAKYYMHHIt XxhopaTop; 4 — 5XeKTop; § — MaHOMeTpH

Ha BORONpOBORHON JHMHW; 6 — HCNapHTellb 3IMEEBHKOBHNA, nNojorpebBaeMblit BOAOA Temmepas

typoft 40—50 °C; X. F. — TpyGonpoBof, C XJiopOM I230M; ¥, X. — TpYOGONpoBOA ¢ XHAKHM XJ0~
poM: T. B. — TpyYGonporok ¢ BOJof; X. B, — TpySonpopog ¢ XJopHo#t BoRoR

HcnapHuTens M GaJVIOH-TPA3EBHK BMECTHMOCTbIO 50—70 /1 ¢ cH(OHHON
Tpy6Koii. Ha cGoprom KosnekTope Mexay GannoHaMmu (HAH OGOUKOH)
Ha Becax H HchmapuTeaeM ycTpauBaercs chHpaldb jJjis CBOGOJHON
pa6oTsl BecoB. [IpHHUKMNHANBHBIE CXEMBI XJIOPATOPHBIX YCTAHOBOK 6e3
HcrnapuTeNell M ¢ HCNapHTENSMH noKasaubl ma puc. 4.1. HMcnapenue
KHIAKOro XJopa J0JXKHO NPOH3BOAHTBCA TOJNIBKO B 3MeeBHKOBBIX HCIIa-
pHTeNsX, KOTOpHe npeiacTaBasioT co0oH BepTHKAaJbHBIE LHAHHIApPHYE:
CKHe annapaThl ¢ PasMellleHHBIMH BHYTPH 3MeeBHKaMH, M0 KOTOPbIM
NPOXOAHT MKHAKHE XJOp.

YeraHoBKa Ha XJ0pOnpoBoJax TPYGYaTEIX HcmapHTened HNH Apy-
rMX emKkocreli sanpemmaercs. [lepen nonaweii xsaopa B HCNAPHTENH
Heo6XoAHUMO: MNPOBEPHTL NOArOTOBKY HCnapHTened JJs NPHEMKH
XHIKOro XJ0pa; yG6ennTbCsi, uTo XJOpaTOPIIHKH H Bce paGoTarollie
B XJMOpaTOPHOA NpeAynpexieHs O Hauaje Mojaud XJA0pa; XJOPHBIA
BEHTHJIb Ha MHHHH MOJla4H XJIOpPa B HCTIaDHTeNb OTKPBIBaTh MENJIEHHO,
cosjaBas JaBJeHHe B XJaopornposoae He Buime 0,4 MIla; nonorpes
3MeeBHKa MPOH3BOAHTL TOMBKO BOLOH C TemmepaTypof He Gonee 40—
50 °C. Ha 3eKTophI X/I0PaTOPOB 0/KHa GecniepeGOAHO NONABATLCs
BOZa moj RaBieHuem He Menee 0,4—0,5, no ne Gonee 0,7 MIla. Ha
CJyuaji ppeKpalleHHs NOAau¥ BOAL Heo6XOAMMO MPELYyCMOTPETDH
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BTODHYHOE NMHTAaHHE MJIM YCTaHOBKY nojkauusaiomero Hacoca. Or6op
BOJBI VIR IPYTHX LeJel H3 JIHHHH 3XKeKTOPOB 3anpeuaercs.

Bce nMHHM XJIOPaTOPHOH YCTaHOBKM NMPH HX 33aMeHE JOJIKHB! Bhle
NOJIHATBCA H3 XJIODOCTOHKHMX MarepHasioB. [las cyxoro xJopa-rasa
CTOHKHMH MaTEePHANAMH ABJSIOTCH HepXapelllHe, JerHpoBaHHLIE,
yraepoauctoie (Cr. 3, Cr. 2) M XJIOpHCTHIE CTallH, AaNIOMHHHEBHE
CNJaBhl, BHHHUNJACT, 360HHT, (PAOJHT, CTEKJO, CBHHEW, Melb, Na-
POHHT (mpoxJaanKkwH), acGectorpadmuroBas HaGuBka. XJOpHas Boxa
o6nazaer GonbLIOA arpeccHBHOH cnocOGHOCTHIO, NMOSTOMY KOMMYHH-
KaluWH BBLINOJHSAIOTCA TI'JIaBHBIM OGpa30M H3 HEMETaJlJIMYeCKHX Mares
pHanoB (pe3nHa, NONMBHHHJXJOpaneTar, BHHHNAAcT, 360uuT). Yame
BCEro XJOpHas BOJa TPAHCMOPTHPYETCA MO PE3HHOBBIM [UJAaHraM
nHameTpoM 25—31 wmM.

[Tepen BxonoM B xJOpaTOPHYIO HJIK Ha PacXOJMBIH CK/Ial Aexyp-
HbIAl [IEPCOHAJ AOJKeH BKJIOUHTb BEHTHAALHIO H yOeiHTbcA B OTCYT-
CTBHH rasa C HOMOIIbI0 PEaKTHBHLIX MOAKPaXMaJeHHBIX OyMmaex,
CMOYEHHBIX B AMCTH/UIMDOBaHHOH BoAe (MpH HaJWYHH XJopa B BO3-
Ayxe OyMaxKKM npHoGperatoT CHHHH IBET), MJH [a30aHaNH3aTOPOB
yr-2.

YTeuka rasoofpasnoro xjaopa H3 6ananonoB (60YEK) MOXeT OLITh
NPHOCTAHOBJIEHA C NOMOILBIO XOMYTOB, MOKPOH TPANKH HJIH 3aJHBKOR
MecTa yTeukH Bojoi. [Ipu Hempekpauarowedcs yTeuKe rasa Ha 6ai-
JOH cAefyer HaleTb aBapuiiHbil ¢(y™iap HAH NOrpysHTh 6asjioH
B BauHy ¢ 10 %-ueIM pactBopoM THocyabdara HaTpHA (Na,S,0; X
X 5H,0) uam ussecru. [Ipn Henpekpamaiolleiicd yTeyke rasa H3
GOYKH XJOp M3 Hee MOXeT GbiTb CJIHT B CcBOGOAHYIO BOUKY HAH e
HercnpaBHas O0YKa JOJKHA ObITh MOMelleHa B crelHalbHLIH NPHAMOK
rnyGHHOH He MeHee 1,5 M, B KOTOpHIH MmonaeTca pacTBOp THoOCYJbgard
Harpud. [IpuaMoK nocse 3TOro clefyeT NMOKPHITh A€PEBAHHLIMH HJH
MEeTaJJIMYeCKEMH WHTaMH, 3anac THOCYJbGaTa HATPHA HJIH H3BECTH
IOMKEH XPaHuThcg B CyXoM Mecre B KonHuectBe 200—300 kr.

Pa6oThl M0 YCTpaHEHHIO yTeueK HJIM JerasaulH cleLyeT NpOH3BO-
A¥MTh B uwianroBux nporhsorasax I1II-1 uau B H3oMMpyWOIMX npo-
tusorasax KHII-5 wnu KHII-7 npu paGorawweii Bentuaauuu. Jas
ONOBeleHH sl OKPYKAIOUHKX 06 aBapHAX y XJOPaTOPHLIX H PACXOAHBIX
CK/alloB yCTaHaBJIHBAIOT 3BYKOBbE CHrHaausartopel. HupuBuzyanb-
Hbie 32WHTHBE cpeAcTBa (Tabu. 4.12 u 4.13) xpausTcs, Kak NpasHao,
B MHAMBHAYyaJbHbIX WKadax ¢ HAAMHCAMHE H B COOTBETCTBHH ¢ Tpebo-
BaHMSMH NPaBHJ TEXHHKH 6€30MacHOCTH MOIABEPraiTcs nepHolHye-
CKOH npoBepKe.

Xnopuas u3BecTb ANA ofeszapaxuBaHHA BOXB NPHMeHsdercd HA
BOLONPOBOAHLIX CTAHUHAX HeOOAbIIOH NPOM3BOAHTENLHOCTH B BHAE
pacTBopa, AO3HPOBAHHE €r0 JOMKHO OCYWECTBJSATHCA TOMBKO NOCHE
orcraupanna. [lochennne uccnenosaima AKX nokasanwm, yro ansa
o6e33apa)HBaHHA BOILl MOXET NPHMEHATbCS H THNOXAODHT HaTpHA,
NoJNyyaeMblii 3JEKTPOMHTHYECKHM crnoco6oM M3 PacTBopa noBapeHHOR
COJIH. JNeKTPOAH3HEE YCTAHOBKH BbiNYCKalOTCH CEPHAHO IKCIEpH-
MeHTanbkmM 3aBojoM AKX.
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Ta6anuma 4.12. Tabent ocHamewust SAMHTHHIMH CPEICTBAMM
B PacXOXHHX CKJA&jax XJopa

ToTpebuoe KoauuecTBo

Hanmenobanue Ha ONHOro Ha OfiKE
pad oTawliero [3: 614
Tporueoras mapku B 2 wr. 2 wr.
KucmoponHul  H30MMPYIOIWKHA OPOTHBO- —_ 2 wr.
raa KW
Ulnaurosu#i mporusoraa ITII-1 —_ 1 .
TNpopesunennufi GapTyk ¢ HArpyXHHKOM ! wr. —_
Peaunoswe canmoru 1 napa —_
PesuHoBbE mepuaTKH 1 napa —_
[Monorexue u MBIO 1 wr. —
HamaTHpHuf COHPT Baf ofnapyKenus — 2 ¢pnaxona
yTeyek XJopa
HupukaTopHas 6ymara B JienTax 3 naugu
ducTuanuposantas Boja —_ I Gytaas (3 )
10 %-uufi pacTBOp THOCYyJAbaTa HaTpus 1 Gymune (3 a)
(cpok xpauenus 1 Mecaw)
10 %-uufi pacTBOp COAM (CPOK XpaueHHS — I 6ytwas (3 a)
6 mecsles)
3anac YHCTHIX TPANOK WAM BaThl B Meml- — 3 xr
Kax
AnTeuxa — 1 wr.
Axxymynsatopunfi Qouapn —_ 2 wr,
TuocyabthaT HATPHA JIAA JeTA3auHu B — 1 6yTtaae (10 a)
GYTELIH
HHCTpYXIHA N0 TEXHHKEe 6e30NACHOCTH — 1 wr.
TlpoTuBOUNPHTHHEI KOCTIOM — 1 wr.

Ta6anrna 4.13. TaGear ocHallleHHA 3al{HTHBIMH CpelCTBAMH

XAOPaTOPHBIX HA TOPOACKHX BOAONPOBOXAX

ToTtpeGHoe KOJARYECTBO

HarueHoBaRHe
paGoTaniero | B XAODATOPRYI
Iporusoras mapku B 2 wr, 2 wr.
Tpopesunennsfi HapTyk ¢ HATPYAHHKOM 1 wr. —_
PesunoBue canoru I napa —_
PeaunoBele nepuaTKH 1 mapa =
Tonorenue u MBJIO 1 wr. g=
Hawarwipusffi cnHpT #As ofuapymenns — 2 ¢uaxona

yTeuex
10 %-unIf pacTBOp THOCYJLGDATA HATPHA
LueruanupoBaskas Boia
Pacteop nutbeBoli coam
3anac YHCTHX TPANOK HAH BAaTH (B MelKe)
Anteuxa
Axxymynstopuni douaps neperocuoft
Huctpykuns no Texudke 6e30MacHOCTH
OruerymnTens XuMuyeckHi pyduolt

6yteunb (3 0)
6ytean (3 o)
SyTeib (3 a1}
Kr
wr.
mr.
LT.
wr.

DO -
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§ 4.10. O6e3sapaKHBaHHE CTOYHBIX BOJ, XJOPOM

Okenayarauus YCTAHOBOK N0 00e33aPaXKHBAHHIO CTOYHBIX BOX
OCYLIECTBJAETCA MO NpaBHJIaM, U3JNOXeHHHM B § 4.7.

OGessapaxxuBaHHe CTOUHHIX BOj NpeNyCMaTpPHBAETCA IKHIKHM
XJIOpOM HAM THMNOXJOPHTOM HATPHA, NOJY4YaeMbiM Ha MECTE B 3JieK-
TpOJNH3epax.

Pacuernylo nosy aktuBhOro xjopa Ha 1 mM® CTOYHBIX BOA cCaenyer
npHUHHMaTE (r): nocje MexauuyeckoH oudctkH — 10, mocne nonanokh
GHONOTHYECKOH OYMCTKH B HCKYCCTBEHHO CO3JAZHHBIX YCIOBHAX — 3,
nocjie HenoJiHOH GHOJIOrHYeCKOH OYHCTKH B HCKYCCTBEHHO CO3JaHHBIX
ycnoBusx — 5.

[IpuEATYIO K03y aKTHBHOIO XJOpa HeOOXOLHMO YTOYHATh B MpPO-
Lecce SKCIMJIyaTauWH, HCXONA M3 TOTO, YTO KOJHYECTBO OCTATOYHOrO
xJ0pa B obe3sapaxenHOH BOJe MOC/Ne KOHTaKTa JO/KHO COCTAaBAATH
He meHee 1,5 r ma 1 mM® cTOUHHIX BOd.

XJlopHOe X038#CTBO OYHCTHLIX COOPYKeHHH No/AXHO obecneyHBaTh
BO3MOXHOCTb yBeJHMYEHHs pacueTHoH No3bl xJopa B 1,5 pasa,

§ 4.11. OGe3asapaXXmBaHHe BOALI O3CHHPOBAHHEM
H ApYrHMH cnocobamu

Jlna nefictBra ©O30Ha Ha NpHMecH, HaxojfAlwHecs B Bole, Heol-
XOAHMO CMeIIHBaTh ero ¢ BojoR. B HacTosmee BpeMs npHMeHAIOTCH
JBa cnocofa:

a) cMELIHBaHHe C MNOMOUIBIO 3MYJbLraTOPOB (3XeKTOpoB). ITOT
cnoco6 npoct, HO TpedyeT nponycka Yepes 3XeKTop Bceit o6pabaThi-
BaeMOHl BOABEI, YTO BeleT K JOMOJIHHUTeNbHBIM pACXOLaM 3JIEKTpO-
SHEpruM;

6) nojaua O30HMPOBAHHOIO BO3JyXa 4Yepes [bipuaThie TPYOH,
pasMelleHHpIe B HHMHEH YacTH KOHTAaKTHOH Ko/OHHbI. [TOTOK BOXM!
B KOJIOHHE HanpaB/IfeTca cBepXy BHu3. Bpema kouTakTa obeszapaxn-
BaeMO BOAbI O30HOM NPHHHMaeTcs paBHbM 5 Mun. Jlosa o3ona
33aBHCHT OT HA3HAYEHHA O30HHPOBAHHH BOJLI: €CJAH O30H BBOTHTCH
TOJIbKO AN ofe33apaKHBaHHS BOAW! (MOcJie OYHCTKH BOLHI), TO 034
o3ona Moxer cocraiaarb 0,6—1,5 mMr/a, ecau xe osoH npennasua-
yaercsa M IJA APYrHx uededl (Hanpumep, AnA obeclBeMHBAHHUS BONEL,
yaajeHHs cepoBOAOPONAa, OOe3NKene3HBAHHA H T. 1.}, TO 403a 030HA
MOXeT NOXOAHTb Ao 4—5 mr/a.

O30l ManopactBopuM B Boje: npH naenesdd 0,1 MIla wa 1 &8
Bofp npu ¢ = 0 °C pacteopsierca 1,42 r, npu 10 °C — 1,04 r, nph
30 °C — Bcero 0,45 r. ducconnauns osoda NOBOJBHO GLICTPO npoTe
KaeT B IIENOYHLIX PACTBOPAX, 4 B KHCIOTHBIX OH NPOSABJSET BHICOKYI®
crolikocTb. O30H ABJAAETCH OTPABRIOWHM BEWECTBOM pasapaXaiollero
u obuwero AeiictBus. JJa7 6ezonacHoCTH 06CayXHBAOWEro nepconand
conepikaHHe 030Ha B NOMEIUECHHH NOAXKHO OuTh He Gomee 0,0001 mr/a.
[pe6uiBanme uenoBeKa B INOMeIIEHHH, TAe KOHUEHTPAauus O030HA
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B Bo3fyxe coctaBasier 0,001 mr/a, Moxer GLITb TOJbKO KPaTKOBpe-
MeHHBIM; 1032 o30Ha 0,018 Mr/a BeisHBaeT yayuibe.

Bce aneMeHTH ycTaHOBOK H 060OpYNOBaHHS, Cc KOTOPHIMH CONpH-
KacaeTcs 030H, JOMXKHBI GHTh YCTOHYHBHL K Hemy. O30H U €ro BOAHRIE
pacTBOpbl KODPO3HOHHMEI: OHH DaspylIaloT cTalb, YYryH, Melb, pe-
3HHY, 360HMT. YCTOHUHBEIME SIBJISIOTCS HEPXKaBeOm|as CTajb H aio-
MHHHH (cpOK cayxObl cnenMalbHO mnONOGPaHHOR HepXKaBelomed
cralu cocrasiaser 10—15 ner, a amoMuuHs — 5—7 ner).

Ina obessapakHbBaHHR BOLBI MOTYT NPHMEHRATbCS HOHBI THMKEJLIX
MeTannoB (cepeGpo, Menb, Kaamui, xpom  ap.). HauGoabimee pac-
mpoCTpaHeHHe noJayuuio cepe6po. Popmel BBefeHHA cepebpa MOryT
OLITh CaMBIMH PasJIHYHBIMH:

norpy»eHue B BOAY CepeGpAHBLIX MJACTHHOK MJM BhIJEPXHBaHHe
BoAbl B cepefpAHBIX cocylax; OGaKTepHUHIHLIH 3(pQeKT HacTynaer
yepes 8—24 u;

HCOJb30BAHHE TOCepeOpeHHOr0 necka; BpeMsa OaKTepHUHIHOro
JleHcTBHS B ITOM cllyyae CHH)Kaercs 10 2—4 u;

BBelleHHe B BOAY coJiefi cepeGpa — pacTBopa HHTpara cepefpa,
aMMHayqHOro pacTtBopa cepefpa H Ip.; BpeMs OakTepHLHAHOro jefi-
CTBHR cOKpamaercs Ao 1—2 u;

IMEKTPOJNNTHYeCKHH Meron Haubosee 3(pdexTHBeH AJIA NpPHIO-
TOBJIEHWS cepeOGpsHOl BOABI, PacTBOpeHHe cepefpa NPOTEKAeT NpH
PaCCTOSHHH MexIy mjiactHHamH 5—12 MM, naorHocTH Toka 0,15—
5,0 MmA/cM® W HanpsXKeHHH Ha nekTponax 3—I12 B; Bpema GakTepu-
UMIHOTO JEHCTBHR cocraBisieT 15—120 MHH.

Boixon cepefpa no TOKy 3aBHCHT OT cOocTaBa MNpHMEeceH BOAH H
YCNOBHIl SJEKTPOJIH3a, a 3To, B CBOIO OYe€penb, OKa3hbiBaeT BAHAHHE
Ha GaKTepHUHAHOE NeHCTBHE H CKOPOCTb MpOTeKaHHA mpouecca obes-
3apaXKMBaHHA BOLbl. B3BeCH H HEKOTOpPHE PACTBOpPEHHbIE B BOJE COJH
MOryT 06pasoBHIBATb Ha MOBEPXHOCTH cepefpa MJIOTHLIE TJIEHKH, A€-
JalolliHe IEKTPOAL MaJopacTBOPHMBIMH, HJIH Xe H3MeHSTb IEeKTpO-
XMMHYeCKHe peaKIHH Ha IeKTpojax. 1aK, HaJHuHe B BOLE XJOPHJOB
NPHBOAHT K 0Gpa30BaHHI0 Ha cepeOpAHOM aHOAE NJEHKH XJOPHIA
cepeGpa, 3aTpy]Hsiolllel pacTBOPeHHe MeTanja H, CJeNOBATEIbHO,
nonuxkawuled BHX0ZL cepebpa no Toky. ComepxaHue cyibdaToB Me-
II2eT VIeKTPOJHTHYECKOMY pacTBOpeHHIO cepefpa H3-32 BBUIEJNEHHSA
Ha aHofle Kucaopoja. [{ns npoTekaHHWs HOPMAJNbHBIX NPOLECCOB
pacrBopeHHs cepeGpa colepiKaHHE xJopa JOMXKHO Owth He Govee
30 Mr/n, a HOHOB cyJabaToB — He Gosee 5Q Mr/a.

Jna o6e3ssapaxuBaHMA BOAM HOHaMH cepefpa B Hacrofllee
BpeMs TNpPHMEHSIOTCS HOHATOPHl PasqMYHHX Mapok (raba. 4.14).

Meton ofessapakiBanHs BOAKW HOHaMu cepebpa 0coGeHHO 3(dex-
THBeH NMpH HEOGXOAMMOCTH ee JIHTENLHOrO XpaHeHHd, TaK Kak OaKre-
PruunHoe peficTBHe na)ke HeGoJBLIMX 103 cepefpa COXpaHAETCA Ha
MPOTHKEeHHH MHOTHX MecsaleB. BHyTpennHe NoBepXHOCTH eMKOCTEH,
MpejHasHAYEHHHX IR LJTHTENbHOTO XDaHEHHA BOJH, COLepKalieH
HOHBI cepefpa, peKOMEHAYETCH NOKPHIBATh cAeYIOHMH BEIECTBAMH:
CHTHKaTHOH 3Manbio, nakom XC-74, amansio XC-710, BhiCOKOKaue-
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Ta6annua 4.14. Houatop cepeGpa

Buxon Koauyectso
HarMmeHoBAREE cepelpa ofpafaTnBa-
EOHATOpa B Bogay, eMOA DBORM, 3aBOJl-R3rOTOBHTENDL
Mr/q M3/
JIK-21, JIK-22 50~—900 5 Mexasnueckuit saBop
¥YnpaBleHHA BOLOKAHALH3A-
mui, Kues
JIK-25 (nepenocuof) 250 25 To xe
JIK-26, JIK-27 (mepox- 4 — Cymckufi 38BOJ, S/IEKTpPOH-
HH KapMaHHBhi) HHX MHKpPOCKONOB
JIK-28 (cranuoHapuumit | 10 000 Jo 50 KueBckHll ONMHMTHO-9KcTepH-
8BTOMAaTH3HPOBaHHbLIf) MeHTa/lbEbill 3aBOL MeJHIHH-
ckux npuSopoB MunucrepcTba
sppapooxpanenns YCCP
Menurononbckult  KoMnpec-
JIK-30 15 000 100 coprpil 3aBojy

cTBeHHOM WTYyKaTypKoH, cepe6poM MM nocepe6peHHbIMH MeTaslJiaMH.
EMKocTH M3 HIOpajiloMMHMA, CTajlH, OUHHKOBAHHOIO XKeje3a H Apy-
rUX MerajJoB, HoJiee aKTHBHBIX, 4eM cepefpo, AJs JOJrOBpEMEHHOrQ
XpaHeHHs NUTbeBOH BOABI, coieprkailed HOHbI cepelpa, HENPHIOIHLL.

Ofezaapa)ipaHHe BOAbI YJAbTpaHOJNETOBHIMH JiydyaMH ([JIHHa
BoJIHBL OT 200 10 295 MKM) HMeeT cienyoliHe JOCTOHHCTBA (N0 cpaBHe-
HHIO C XJOpHPOBAaHHEM): YJbTpa(UONEeTOBbie JyYH YHHYTOXKAIOT He
TOJIbKO BereraTHBHEE, HO M crnopooGpasyiomte OGaktepHH; paboTa
YCTaHOBOK ¢ y/AbTPa(HONETOBLIMK JIYy4aMH B GOJAbILEH CTENEHH MOMKer
6LITh AaBTOMATH3HPOBAaHA; 3JKCIJyaTalHA HX npouwe H GesonacHee,
yeM XJopHoro xo3sicrBa. K HemocraTkaM MOXHO OTHECTH OTCYTCT-
BHe GaKTepHUHAHOrO JeHCTBHA B MYTHRIX BOjax, 8 Takxe 3ddexra
¢nocheneficTeusa». B HacTofimee BpeMs ass o6e33apakKMBaHHA BOJH
NPUMEHSIOTCA YCTAHOBKH C TMOIPYXHLIMH M HENOTPYXXHLIMH JlaM-
namu (ta6a. 4.15 H 4.16). [Ipono/xkuTeNbHOCTE IKCTIyaTallH JaMil,
rapaHTHpyeMmas 3aBOAaMH, cocTaBiser He menee 1500 y.

OcHOBHBIM THNOM o6e33apa)KHBaloOUeH YCTAHOBKH, npuMeHgeMoft
Ha Tropoickux Bogonposoaax, ssaserca OB-AKX-1 ¢ namnamu
[IPK-7. Ha manauiX BOIONPOBOAAX [POH3BOAHTENLHOCTBIO g0 20-—

Ta6auna 4.15. XapakTepucTuka PTyTHO-KBapUSBHX Namn

MaKcaManib- X apaKTepPHCTHKaA
Tun Hanpsxe- | BuA Nycko- NpH YCTaHOBHBIIEMCH peXHME
gHE, Bofl TOK,
A Hanpamense, B MOUIHOCTL, BT
[IPK-2 120 6 1206 375413
[IPK-4 120 5 7045 22048
IPK-5 220 4,2 120+6 240411
TIPK-7 290 14 13546 100040

Npumeaanrsa 1. Jlaunm MMPK-2, MPK-4 # [TIPK-5 woryr pato-
TATL HA MOCTOSHROM H NepeMeRnom Toke. 2. Jlauna [IPK-7 paGorser ToAnKO
Ha uepeueunou TOKEe.
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Ta6auna 4.16. Xapakrepucruka AproHOPTYTHHIX JaMn

HanpsxenHe, B Tok
TRR Aamn B JamMne, Aﬁ:ﬁ:‘_mg:
B CeTH B namne A
ByB-15 127 57 0,3 15
ByB-30 220 [10 0,32 30
ByB-30I1 127 46 0,6 30

30 M%/y npuMeHsloTCA GaKTepHUHAHBIE YCTaHOBKH Tina HB-1[1 u
OB-3H ¢ aproHOpTYTHBIMH JiaMNamMH HH3KOro JaBlieHus ByB-30
n ByB-60[1. ¥YcnoBHa nycka, HanaAkH, BO3MOXHbBIE HEHCHPaBHOCTH
H cnocoBel HX JIHKBH AL HH HPHBOJIHTCH B nacrmp'rax K 3THM yc'ra-
HOBKaM,

Jns coxpaHEHHS NpPO3PAYHOCTH KBApUEBbIX UHJIMHIAPHYECKHX
yeXJIoB nepHonH4eckH (1—2 pasa B Mecsll) NOBEPXHOCTh HX HEOBXO-
AHMO OYHLIATB OT OCafKa, BHIAJAIOUWEre H3 BOAB. 33 COCTOSHHEM
yexJia KaK NpH 3KCHAYyaTalMu, TaK ¥ NpN OYHCTKE cTekAa HabGniogalor
yepe3 Bepxmee CMOTPoBoe OKHO. UexJin OWHINAIOT B Npolecce paboThl
YCTaHOBKH, OTK/IOYas MOCJeIOBATENbHO OTAEJbHAEIE CEKUHH KaMephl.
KauectBo o6syueHHS KOHTpOJHMpYyercsi OGBLIYHBIMH OGaKTepHoOJOrHYe-
CKHMH aHaJIH3aMH.

YnpTpasByKOBHE BOJHH € MajoH MJMHHOH M uwacroroli Gosee
20 000 'u aKTHBHPYIOT MPOLECCH OKHCJEHHUS H BHISBIBAIOT B HEKOTO-
PHIX cnyuasX KoaryJisauHio 6enkop. BakTepHuHAHOe NeHCTBHE YAbTPA-
3BYKOBBIX KoJe6aHHH BO3pacTaer ¢ YBe/HYeHHeM HHTeHCHBHOCTH
yALTPa3BYKOBOrO NOJA H NPOZOJKHTENbHOCTH BO3JeHCTBHA ero Ha
Bony. HenocraTtkoM 3Toro crnoco6a o6e33apaKHBaHHs fBJaseTcd CAOXK-
HOCTb CO3JaHHA JOCTaTOYHO MOIUHBIX T'eHEPaTOPOB YJAbTPa3BYKOBBIX
KoneGaHufi, KoOTophle HeHCcTBYOT Gonee 3(PeKTHBHO Ha Kpynubie
KJeTKH M MHOTOKJETOUHbie OpPraHH3Mel, 4YeM Ha OaKTepHH, FHO6eNb
KOTOPHIX H#BJIAETCA OCHOBHOH wesblo O6e33apaXiHBaHHA.

§ 4.12. Cra6uausauus, ¢ropupoBaHHe H oGechTopupoBanne
BOAbI

Cra6uapHOCT COCTaBa BOJAHW OMpefeNfeTcs He pexe UeTHpex pas

B roj: 3uMoH, BeCHOH, JieToM H oceHblo. Jl03bl peareHTOB ycTaHaB/H-

BaloTCsl no pesyibraTaM JaGopaTopHoro aHaiHsa. [IpH OTCYTCTBHH

aHa/Jiu30B OHH onpepensdTcd no ¢opmynaM, TNpPHBENEHHLIM B

CHulT 2.04.02—84. B kauectBe pearenToB JJis CTaGHAH3anHH COCTaBa

BOZHW C WLENbI0 YCTPaHeHHS YIJIEKHCJOTOH arpecCHBHOCTH NpuMe-

HAIOTcR efKHI HaTp, coAa, H3BeCTb, Mea HJIH MpaMop. Pacxox pearen-

TOB Ha CBf3bIBaHHE | MI' YIVIEKHCJIOTHI COCTaBJSfIeT:

BHJ pealeHTa . . . . . . . NaOH | CaO Men, CaCOg,
mpamop | Na,CO4

pacxop peareHTa Ha CBS3HI-

Banne | mr arpeccubuoft CO,,

ME . L. 09 | o045 | 292 1,7
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[Mpn npHMeHeHHH ANA CTaGHAH3aUMH BOALI M3BECTH, MeJaa H
Mpamopa nospliuaercs obuias xectkocTb BOAnl. Herounas nosupoBka
€AKOr0 HATPa, H3BECTH H COIbl MOXET NMPHBECTH K Pe3sKoMy NOBbIILe-
muio pH, uto orpasuTes Ha xofie koaryasumH. [Ipn BBenenun pacrso-
pPOB 3THX PEareHTOB B CMecHTeNh BO3MOXHO MNOBHILEHHe IBETHOCTH
o6pabaTeiBaeMoit BOALI 3a CYeT TOro, YTO NMpH noBuwenur pH ycuan-
B2eTCA OKPAacKa TyMHHOBLIX BEecTB.

Iins craGunu3anuyi OYHILEHHON BOLLI, KPOMe BBENEHHS pacTBOPOB
peareHTOB NOCJE OTCTOMHHKOB HJH (PHJBTPOB, MOT'YT NPHMEHATbCH
KOMOHHHPOBAHHBIE (UJBTPHI, COCTABJEHHBIE H3 OGLIYHOH necyaHoh
3arpy3KH H CJOS MpaMOpPHOH KPOLIKH BBICOTOH 2o 400 MM ¢ kpyn-
HOCThIO 3epen | —3 MM (¢puavtp JI. A. Kyabckoro u M. T. Bapanos-
ckoro). [IpuMmenenne kap6onaTHhIX mopoj oGecneypsaer GoJjiee cno-
KOHHOE npoTeKaHHe mpouecca CTaGHJIH3aUHH, TaK KaK NPH 3TOM He
Ha6miofaerca peskoro nosuileHuss pH npu koneGauuax KosHpoOBOK.
Ecnu B BOE cofepmHTCA XKeJe30, TO ero HYXKHO yIaJHTh 10 NOLadH
BOJALI HA (HUALTPL, HHAage MPAMOPHAs KpolKa Gyner NOKPLIBATHCA
MJIEHKOH cOeIHHEHHKH Xee3a, He CMBIBAeMOH NPH NPOMBIBKE (PHIBTPOB.

npolecce cTabHAH3aNHOHHOH 06paGOTKH BOLH HEOGXOLHMO
OCYIECTBAATE KOHTPOJbL 3a 06pasoBaHHeM Ha CTeHKaX TPyG sauiut
HO# KapGomaTHOH mJeHKH. [l 3TOro BBILENAIOTCR KOHTPOJLHLIE
(oTkMIOyaeMble) AOCTYNAHBIE IJf OCMOTPa YHacTKH Tpy6ONnpoOBOAOB.

Hosu ana GTOpHPOBaHHA BOAH B KAaXIOM OTAENbHOM cJAydae
HasHayaloTcs opranaMu [occannagsopa. O6biuHO TpeGyemoe coepKa-
HHe (propa B NHTEEBOH BOJe B YCJAOBHAX YMEPEHHOro KJHMara co-
crasaser 0,9—1,5 mr/i, B yclnoBHAX xapkoro kauMarta — 0,6—
0,8 mr/a. IlpuMeHseMule peareHTH, MecTa BBeJEHHS H [03W ONpe-
pensiorcs cormacio CHull 2.04.02—84.

Cxnag ¢ropconepxamux peareHToB H (TOpaTopHag JOJXKHH
pacronaraTees pAAOM B 3aKpHTOM noMewmeHHH. CkJaajgckoe nomene
HHE MOXET COBMEIAThCA ¢ TOPaTOPHOH; MPH 3TOM LOJIKHA GLITH Npe-
AycMmorpeHa ofuleobMeHHas Bentunanus. Coxepxanuve ¢ropa B BO3-
AyXe NoOMelleHHs (TOPATOPHOH He JNO/XKHO mnpeBbuuaTte 1 Mr/md.
[Nomemenus ¢GropaToOpHOH W CKAaia CNELyeT H30AHPOBATh OT APYTHX
nomemenui. Oropconepxaie coelHHEHHS SABIAAIOTCA TOKCHUHLIMH
COeMHEHHAMH, MO3TOMY pafouHe NOJKHBEI OfGecneyHBaThCq  cHell-
ofexaoi (KOMOHHE30HAMH, KHP3OBLIMH CANOraMH, pe3HHOBLIMH Nep-
yaTkaMmH, (papTyKaMH, 3allMTHLIMH OYKaMH, PecnuparopaMu); Mocig
paboThl ¢ (TopcoAepHAHMH peareHTaMH CJENYeT nNpHHMMAaTh Ten-
Bl Ayl H MBETbCA C MBUIOM, POT Hepel el0H K nocse paGoThl HAAQ
TIATE/NbHO [OJIOCKATh. B nmomemenuu ¢ropatopHoil me paspewaiorcs
npuem mullld ¥ Kypenne. Henbaa fonyckathk k pabote nun ¢ 0xoram,
noTpeckasllefics HJIH Pasipa)KeHHOH KOXeH.

OGecdropupoBanHe BOLB NPOH3BOAMTCA NPH cojepaHHH B Heft.
¢ropa Gonee 1,5 mr/n. ¥nanenuwe ¢ropa H3 BONBI ocywmecTBiSeTCH
Ha OYHCTHLIX COOPYXXEHHSX, B COCTaB KOTOPBIX BXOLAT BEpTHKANBHHE
CMECHTeJIH, OCBETJIHTEIH CO cJioeM B3BeUleHHOTO (QHJbTpa H CKOpHE
GHABTPEI pa3HOH KOHCTPYKIHH . COKHOCTb SKCIVIYaTauHH KOMMJIEKCA
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COOpYXKeHHH 3ak/iouaercs B pa3HOOOpa3sHH NMPHMEHSeMHX DeareHTOB
M COOTBETCTBEHHO PeareHTHOro xo3skcTBa (anmaparypa M o6opynosa-
HHe [Ji1 NPHTOTOBJEHHA H JO3HPOBaHHS H3BECTKOBOrO MOJIOKa,
cynb(ara aNIOMHHHSA, cyAb(aTa MariHa HJIH XJOPHCTOrO MAarHHs
H XxJopa). XJop MOXeT BBOAHTbCHA IBAaXKIbl: Nepe) NOCTYNJIEHHeM
H3BECTKOBOTO MOJIOKA JJf pa3pyLleHHS 3alHTHBIX KOJJOHAOB H IR
ofecuBeyrBaluMa BONH M 3aTeM B pe3epByap 4HcTOH BORH AJf ee
06e33apaKHUBAHHA.

[Npu 3kcnAyaTauHH OCBETJHTENEH CO CJIOEM B3BeIIEHHOro QHAbTpPa
HeOOXOAHMO YUHTBHIBATH, YTO XJONMbR THLPOOKHCH MarHus Jerkue,
MOSTOMY CKOPOCTH BOCXOLSUEr0 MOTOKa BOAB He JOJIKHbI MpPEeBb-
warb 0,2—0,3 mMm/c. J103bl peareHTOB YTOYHRAIOTCA B NepHON NycKa
M HaNajKH CTaHIUHH, a TakXe H BO BPeMA 3IKCINYaTaiHH.

[lpu Hcmosb3oBaHMM 1his XO3AHCTBEHHO-MHTBEBOTO BOXOCHaGXe-
HHS MOJ3eMHHX BOJ, He HYXZIOLWHKXCS B OCBEeTIEHHH M obecuBedH-
BaHHH, obecdTopHpoBaHkKe I[enecoo0pa3HO NpPOH2BOAHTL Ha cop6-
IMOHHBIX (HJIBTPAX, B OCHOBE KOTOPHIX JIEXaT MPOLEecCH HOHHOIO
ofmena. B kauecTBe HOHOOGMEHHLIX BEILECTB NPHMEHSIOTCH CHJIBHO-
KHCJIOTHHE KAaTHOHHTHI, CHJIbHOOCHOBHblE AHHOHHTHI, MATHE3HaJbHbLE
cop6enTHl, hocdar KaAbUHA, cenHaNLHO 06paboTaHHBe aKTHBHPOBAH-
HHe YIVIH, 3KTHBHPOBaHHAas OKHCE AMIOMHHHSA, FHIPOKCHIIZNATHT H JIp.
[lepen zarpyskoii copbenta B (pHIBTPH HeoBXOZHO ONpeleNdsATb €ro
pabouylo obmenHylo emkocTe no ¢Topy. CopbuuoHHBIE QUIBTPH
MOrYT OHITb HAamnOpPHBIMH H OTKDLITBIMH.

§ 4.13. Coopyxenusa no yaaneHHIO H3 BOAbI XKeJe3a,
MapraHua H KpeMHHS

[lpr 3kcnayaTauuu coopyxeHui, npHUMeHseMbIX Ais ofesxele-
3HBAaHHA BOIHI, H806XOJ.'[HMO CJIeIHTh: 33 NONMHOTOH npopecca yAaJieHHA
u3 Boan CO, M HachlleHHS ee KHCAOPOAOM (MpM aspalHH BOJMI);
3a BLICOTOH CJIOEB HACAIKH, YHCJOM HX H pa3MepaMH KYCKOB HacajiKH
B KOHT2aKTHEIX M BEHTHJATOPHEIX TpajUpHAX; 32 BpeMeHeM mnpeOhl-
BaHHs BOAB! B COOPHBIX H KOHTaKTHHIX pesepByapax (ONTHMaJIbHOE —
30—60 MHH); 3a ONTHMAJbHLIM 3HaueHHeM pH, npu KoropoM HauGosee
HHTEHCHBHO MPOTEKAIOT NpPOLEcCH IHILPONH3a, OKHCAECHHA H XJOMNbe-
oﬁpaaoaanuﬂ HKeJqiesocoiepxallix BelllecTB; 3a COCTOAHHEM oTBep-
CTHH B JpeHaHBbIX cHcreMax (HJAbTpoB. YTOGH YJAYUILHTB OTMBIBKY
BepXHero caosd necka B (bHJ]praX OT 3ajepXaHHbIX ¥eJe3HCTHIX
3arpA3HeHHH, cIefyeT NpeAyCMOTPETb YCTPOHCTBO AN MOBEPXHOCT-
HOH NPOMBIBKH HJIH NPOLYBKH (HJIbTPYIOMEro cJOf BO3LYXOM.

Onun paz B rox ciaepyer orbupats Npobu (PHIBTPYIOLIErO Mare-
PHana ans onpeneleHHs 3arpasHeHHocTH. He pexe JABYX pas B rog
XKeJIaTeAbHO NPOBepATh YOBIIL 3arpy3kH GUABTPOB NYTEM H3MEpeHH:
PacCTORHHA 1O KPOMKH XesNoB0B. [Ipn sHauuTeNBHHIX NOTEPAX 3TH
MaTepHaJbl ZOrpYXKaioT, NpeABapHTelbHO yAaauB Ha 3—5 cM 3arpss-
HeHHbIf CJIOR.
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Henonbsopanne ana o6esxeneanBaHAA KaTHOHHTOB IEdecool-
pa3Ho B TeX caydaAX, KOTAa OAHOBPEMEHHO ¢ ofesxkele3HBaHHeM
TpeGyercs m ymsAryenue Boabl. [IpH 3TOM HEOGXOAHMO YUHTHIBATH CJe-
Lyloliee: Ha KATHOHHTaX MOXKeT ObITh 3aJIepKaHO XKeJe30, Haxosalleecs
TOJNBKO B HOHHO# (popMe; NnonajnaHue BO3AyXa B BOAY JAOJXKHO ObITh
HCKJIIOUEHO, TaK KaK B NPOTHBHOM ciyuae 06pa3yercsi HepacTBOPH-
MbIH THAPAT OKHCH kene3a. )Kenezo, MPHCYTCTBYIOLIEE B BOJE B BHJe
OpPraHHYECKHX KOMIVIEKCOB H KOJJIOHAHOH THAPOOKHCH, OKa3bBaer
OTPHLATENbHOE NEHCTBHE Ha KATHOHHT, BhI3bIBasi CHHIKEHHE OOMEeHHOM
€MKOCTH.

Mapranen no cBoMM cBoficTBaM NpHOAHXKAETCH K JKeNesy, mo-
3TOMY A/t yAaJeHHsl ero NPHMEHSIOTCH Te XKe CnocoCH H COOpYyXKe-
HHA, 4TO H AAR yIaJleHHd JKenesa.

OGeckpeMHHBaHRe BOJbl AOCTHTAETCH NEPEBOJIOM COEIHHERH T KPEM-
HEKHCJIOTH. B KOJJIOMIHBIE COSAMHEHHS C Mocaelyloiulel ee xoarynas-
uHell H ocaxaeHuem B3peceli. OGeckpeMHHBaHHE OCYILECTBJAAETCH
peareHTHLIM H aHHOHMTOBLHIM cnocoGamH. B KauectBe peareHToOB
HCMOJAB3YIOTCH H3BecTh, coau xeaesa (FeSO,, FeCl; n ap.), conn
amoMuina [Al,(SO,),;, NaAlO,, Mg(AlQ,),], ruppookuch Maruus,
OGOMKEHHBIH AOJOMHT, KayCTHYECKMH MarHesHT, rpaHyJHpOBaHHas
OKHCb Markus, MarmesHanbHuit cop6enr (BHMHW BOIIEO) u np.
Ilponecc o6pasoBaniA KOJJIOHIAOB M'MAPOOKHCH KDPEMHHS ¥ HX Koary-
JHPOBaHHE 3HAYHTENbHO YCKOp#ioTcA npH nobeiueduH pH no 8,5—
10 u temnepatypm Boanl ao 90—95 °C.

Jlna obecKpeMHMBaHHA BOLbl aHHOHHTaMH NPHMEHSIOTCR CHJBHO-
u cpenneocHoBHbe aHHOHHTH B OH-dopme; npumedenne caaboocHoB-
HBIX QHHMOHHTOB BO3MOXHO NPH NPeiBapHTENLHOM NpeBpalleHHH
¢naboii KPpeMHUEBOH KHCAOTH B CHIAbHYIO KPEMHEPTODHCTYIO KMCIOTY.

Ilyck, Hanajka M 3KCOYaTalHs PearcHTHOrO XO3RHCTBa, CMEcH-
TeNeHd, OTCTOAHHKOB H (GUABTPOB NMpPH YIaJ€HHH H3 BOLH XXeaesa,
Mapraiila H KpeMHHS MNPOH3BOAATCA B OCHOBHOM [I0 NpaBHJaM,
HanoxenunM B § 4.1—4.6.

I'nasa Il. nPOU3BOACTBEHHBIA KOHTPOJb
3A PAEOTOA COOPY)XEHHH
H [OBbIWIEHHE EE 3¢PEKTHBHOCTH

§ 4.14. MoprorToeka BOAB HA COOPYKEHRAX

Ha BomomoAroTOBHTENLHBIX CTAHUMAX JMOOOro HasHaueHHs Heol-
XOJMMO npejycMaTpuBaTh YCTAHOBKY NPHOGOPOB C LEJNbI0 KOHTPOJA:

pacxoaa BOAbi, NOCTYMAIOUIEH Ha CTAHLHIO, O6GpabGoraHHOH H
YHCTOMH, OflaBaeMOl B PE3EPBYaphl; MOCTYNAIOLIEH Ha Kaxj0e BOAO+
OUHCTHOE COOpY2KeHHe (OTCTOMHHKH, OCBETJIHTENH CO B3BEIUEHHBIM
cnoeM, ¢HAbTpyt B KO, KaTHOHHTOBHIC M aHHOHHTOBHE (HJILTPH H
T. I1.); nocrymname’ Ha NPOMHBKY ¢HJABTPOB; [OjaBaemolt B ceTh
BojonoTpeburenelt (macocHoi craHuuedt Il nommema); nopasaemolt

142



Ha COOCTBEHHBIE HYX/bl CTaHUHH (OT TPyGONpOBOAa HAaCOCHOR craH-
uuH 11 moamema);

YPOBHA BOABI B OTCTOHHHKaX, (QHAbTPaxX, a TaKXKe B pesepByapax
YHCTOH BOJBI, NPOMLIBHEIX GaKaX, peareHTHLIX Gakax;

[0Teph Hanopa B QUALTPaX H OT/Ae/NBHBEIX yyactkax TpyOoNnpoBOJIOB;

AaB/aeHHA Ha BCacCLIBAIOIHX M HANOPHBIX JHHHAX;

aBTOMAaTHYECKOTO J03MPOBaHHsA BBOAMMHIX B BOAY pe€areHTOB;

KayecTBa BOJARI, NOCTynatolled Ha CcTaHuHio, ofpaboTaHHOH nocJe
COODY:KEeHHH, InojfiaBaeMoll noTpeGHTENAM.

ITponsBOACTBEHHLIA KOHTPOJL MOMET GbITb MECTHBIM M UEHTPaJH-
soBaHHEIM. OH nonkeH oGecneyHBaTh HOpMaJbHbIH XOJ TEXHOMNOrHYe-
CKOro mpouecca H CBOEBpeMeHHO ONoBelars 00 H3MEHeHHAX KayecTBa
HCXOIHOH H o6paboTavHOH BOAbl. KOHTPOJAbL OCYMECTBASETCA KpYrio-
CYTOYHO M pasjensiercd: Ha CHIPABJIHYECKHH, NpeLyCMaTpHBAICIIHH
"Hab/ioneHue 3a ypoBHEM BOAbl B CMecHTe/]e, Kamepe XJonbeolpaso-
BaHHA, OTCTOHHHMKaX, (PHJAbTPAX, KOHTAKTHHIX OCBETJHTENSX ¥ pe-
3epByapax, KOHTPoJb 3a pacxofamu Boabl Ha cranmuu | v Il noas-
€MOB; XHMHKoO-OakTepHOJOrHUeCKHH M ruApoGHOAOrHYeCKHH, ocylle-
cTBJsAeMble JjaboparopHell BOAONOAIOTOBHTENbHOH CTaHUMH (32 mpo-
Be/leHHe aHaJIH30B OTBeyaeT 3aBeAYIOIHH JalopaTtopHell cTaHLHR);
TEXHOJIOTHYECKHH, OCYIEeCTB/AAEMblH AEXKYPHBIM [O CTAHUHH TNOJA
HabmioneHHeM TJIaBHOTO HHXXEHEepa HJIH HayaJbHHKA CTAHIHH H BKJIO-
YaloHH KOHTPOJb 32 CBOEBPEMEHHOH 3arcTOBKOH pacTBOPOB peareH-
TOB, HX KOHUEHTPauHeH ¥ nojayed B COOPYIKEHHH CTAHUHH, a TaKKe
3a pa6oTOH BCEX COOpPYMEHHH, BKJIOYas X/JOpaTOpHble H aMMOHH-
3aTOpHLIE.

IlepeyeHp XHMHKO-GaKTEPHOJOTHYECKHX H THAPOBHONOTHUECKHX
aHa/IH30B, OCYIIECTB/JASEMBIX B Ja00OpPaTOPMH CTaHIHH, NPHBENEH
B Tab6n. 4.17. I'papuk naGopaTopHO-NPOH3BOACTBEHHOrO KOHTPOJA
KayecTBa BOJBI YCTaHABJIHBAETCH B 3aBHCHMOCTH OT MECTHLIX YCIOBHH.

KoHnrtponbHEle 3aMepHl, 00X0nkt H Habaw0AeHHA 3a paboToH coopy-
MEHHH OCYUIECTB/IAIOTCH B ONpEeAC/ICHHBIE CPOKH, yCTaHaBlHBaeMble
SKCM/IYaTAHOHHBEIMH HHCTPYKUHAME (cM. Tada. 4.2). [IponsBoacTBeH-
HblH KOHTPOJb HEOOXOINHM JJIS NOJANEpIKaHHA HOPMaJsIbHOTO TEXHOJO-
THYECKOTO Npoiecca paboThl CTAHUHH M NMPHHATHA B XONe 3KCMJYyara-
IIHY OmepaTHBHBIX pEIUeHHH, KOTOpLIe, He B yumep6 KayecTBEHHbIM H
KOJIHYECTBEHHBIM MOKAa3aTeNsiM BOABI, NAIOT SKOHOMHYeCKHH 3(deKT.
Hanbonee sdpdeKTHBHBIME CpeACTBAMH CHMMKEHHS CTOHMOCTH OOpa-
GOTKH BOALI HAa CTAHUMAX SBJIAIOTCH CHHMKEHHE pacxoja ee Ha colcr-
BEHHBIE HYXKJAbl H yMeHbIUeHHe KOJHYECTBA peareHTOB, HCMOJNb3ye-
MHIX Aufl O6paGOTKH BOJLL.

YMeHBIIHTL pacXOibl BOAH Ha cOOCTBEHHBIE HYKAbl MOMKHO MOB-
TODHBLIM HCMOJL30BaHHEM TNPH OCBET/IEHHH M o6ecUBEUHBaHHH BOAH
NPOMBIBHHIX BOJ, Nocae (PHJABLTPOB (C nojageil HX MOCHe OTCTaHBaHHA
Ha CMECHTEJIH HAM Ha MOBTOPHYIO NpOMeIBKY (uabTpoB). Bompoc
NOBTOPHOT'O HMCNOJb30BaHHA NPOMBIBHBIX BOJA JIONKEH peLIaTbes
OHOBPEMEHHO C YTHJHM3aLHed ocajika, 00pasyiollerocs B OTCTOHHBIX
PesepByapax, OTCTOAHMKaX M OCBETJIHTENHX: NPOMLIBKOH (QHIBTPOB
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C HCHONB30BaHHEM BO3ZYIUHOR NpOAYBKH ¢HJABTpYioUleH 3arpysKwx,
YTO MO3BOJAET CHH3HTb HHTEHCHBHOCTb MOAAYH INPOMLIBHOR BOABI H
YAYYIUATE YCJOBHS OTAEJEHHS lJaMa OT 3arpy3KH; HCIOJb30BaHHeM
IJ1S B3PBIXJIEHHS HOHHMTOBHIX (HJALTPOB MPOMLIBHBIX BOJ; NpHMEHe-
HHeM AJIfi pereHepanMM WOHHTOBHIX QHILTPOB | crymeHu B MHorocry-
[IEHYaTbIX YCTaHOBKaX percHepanHOHHBIX paCTBOPOB [rocjie HCHNOJb-
3opaHHA HX B ¢uabTpax II m III crynened.

CHHuiKeHHe DacXoja BoAbl B npeneaax CraHUHH MOKeT ObiThb JA0-
CTHIHYTO: NOCTOSIHHBLIM KOHTPOJEM 33 COCTOSHHEM apMaTyphl (JIHK-
BHIAIHA NpOTeYeK B ca/jbHHKaX); CHCTEMaTHYECKHM HaGNIONEHHeM
32 GCTOHHBIMH CTEHKaMH pesepBYapoB, OTCTOHMHKOB H (HJALTPOB
(M HeMeJJIEHHBIM NMPHHATHEM MeP NpH MaJeilueM HapyUICHHH HEeJNOCT-
HOCTH CTEHOK); KOHTPOJIEM 32 HAaNOPHBEIMH JIMHHAMH B Npeaenax cTa-
IHH H JHKBHJAUHel BO3MOXKHEIX YTeyeK B KpaTuaHiline cPOKH; HCKJIo-
YEeHHEM MEepe/IHBOB BOALI B COOPY:MEHHAX (B OTKPBITHIX CMECHTENAX
HAH Ap.).

Pacxoapl peareHTOB Ha CT@HLHAX MOMHO CHH3HTb NMYTEM TOUHOR
II,OBKPOBKH HX B NOJHOM COOTBETCTBHH C Kaye€CTBOM HOCTYIIaIOHleﬂ
Ha OYHCTKY BOAbI HJIIH HCNOJ/b30BaHHEM l'[pE!pb[BHCTOFO KoaryJHDpOBa-
HHSl NDPH OCBeT/IEHHH H OGecHBEUHBAHHH BOJBI.

B xope skcniyatauHu BOLOMPOBOAHBIX OUHCTHHIX COOPYKeHHA
HEPeAKO BO3HHKAeT HeoO6XOAMMOCTb B MOBBILEHHH IPOH3BOJHTENL-
CTH CTaHUHH NPH COXPaHEHHWW HEHSMEHHLIMH Pa3MepOB CTaHIHH H CO-
opyxeHnii. Hakon/IeHHBIH ONBIT NMO3BOJNAET AaTh DEKOMEeHAALHH [0
NOBLILIEHHIO 3(PEKTHBHOCTH pabOTH OTAeNbHLIX COODYMKEHHH H YCT-
pOHCTB.

§ 4.15. IlpuroTtosieHHe pacTBOPOB H PEeMHMDBI KOaryJfiuuH

OcHoBHBIMH (AKTOPaMM, BJIHSIOMIMMH Ha BPEMS MPHIOTOBJEHHS
pacTBOPOB KOAryJ/fiHTA, SB/AAIOTCH BEICOKAs TEMNEparypa pacTBOpH-
teasn (Ta6a. 4.18), KOHCTDYKTHBHOE COBEDIUEHCTBO CHCTEMEI MMepe-
MEIIHBAHHA PacTBOPOB H COCTOSIHHE PACTBOPSEMOro Beuiectsa (Mes-
KOpa3Apo6AeHHbIH MOPOILOK HJIH XHAKHH TPOJYKT).

Hurencudrkanusa MNPONECCOB KOaryJHDOBAaHHA MOKET ocylye-
CTBJAATHCH ABYMS MyTAMH: BHeceHHeM B ofpafarbiBaeMyio Boiy H0-
MOJIHUTEJALHLIX PEareHTOB — QWIOKYJNAHTOB, OKHC/HTENEH, peryJssro-
poB BeauurHbl pH, HOBHX Koary/JHpYIOWHX BEWECTB, a TAaKXKE NpH-
MEHEHHEM DPas/JHYHLIX BADHAHTOB /MTEKTDOXHMHUECKOH KOAryJslHH;
ocyliecTBaeHHeM HaHOo/Ee PalHOHAMBHBEIX CMOCOOOB BBeJEHHA KO-
FYJAHTOB B BOAY — MPEPLIBHCTOrO KOAry/JHDOBAaHHA, KOHUEHTPH*
pPOB2HHOrO Koary/JHpOBaHHA H (QPAKUHOHHOTO KOAryJAHpoBaHHHA, pe-
HHPKYJAANHH KOaryJHpOBaHHOH B3BECH Yyepe3 30HY BBOAA CBexHX
NOPUHH KOaryJ/JfiHTa H COBMEICHHY KOaryJHDOBAHHR XHMHYECKHMM
peareHTamH ¢ GH3HYECKHMH METOJaMH KOaryJflHH — 3/leKTPHYECKHM
H MarHMTHLIM NOJSMHM, Y/JbTPa3BYKoM, BHOGpauHel u T. 1.

[lpepuiBHCTas Koary/MfllH MOKeT NPOBOIMTHCA Kak AN ABYX+
CTYNeHYaThiX, Tak H AJMfA OJHOCTYMEHYaThHiX CXEM I[TOATrOTOBKH BOAH.
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Ta6nuna 4.18. PacTBopumoCTb peareHToB,
NPHMEHseMBIX DY OUKCTKE BOAH

PacTpopuMOCTL pealeHTOB, Kr/M?
)
<
Temnepa- o Q
T :
soma, °C | Al(SOp, 3 = . =
- . = [e) =
S A A - I T - O
N N O I S R B B
0 312 608 156 | 284 744 70 420 | 357 | 1,85
10 335 650 205 | 374 818 1 125 515} 358 ) 1,76
20 364 703 265 | 485 919 ) 215 | 1090 | 360 | 1,65
40 457 890 402 | 733 {1100 | 485 [ 1290 | 366 | 1,41
60 592 1148 485 1 902 — 464 | 1740 | 373 | 1,16
80 771 1420 -— — | 5250 | 458 - 384 | 0,94
100 890 1725 - — | 53701 455 [ 3470 | 398 [ 0,77

OnTHmatbHBlE YCJAOBHS NPEpLIBHCTON KoarylfillHH ClelyeT olpefie-
JIATH B KaX/IOM KOHKPETHOM CJyYae ONLITHBIM MyTeM C Y4YEeTOM MEeCT-
HBiX yc/JI0BHH. MHTepBaanl BpeMEHH Mex1y BKJIOUEHHEM H BLIKJAIOYE-
HHEM (MJIH CHHXEHHeM J03H) [MoJayH KoaryJsHTa, a TaKxKe BeJIHYHHa
HEO6XOOHMLIX 03 3aBHCAT OT MPHHATOK cXembl 06paboTKH, cocTapa
H CBOACTB HCXOAHOH Bojabl, IIpephiBUcTO® KOAryJNHpOBaHHE MOXET
OCywecTBAATACA NOjayell peareHTa TO B ONTHManbHOW (pacueTHoH),
TO B pe3KO YMeHbINEHHOH (IepMUHUTHOMN) J03€¢ MAH NyTeM NpeKpaite-
HHA nopaud BooGie. Bpems yepenoBaHus 103 H NpeKpaueHus NOAAYH
peareHTa MOXET ObITH caMulM pazHoofipasHuM, Ecau nojaua mpoHc-
xonut B TeueHne 20—40 muH, TO NepepHB B nojaue peareHTa (Han
B nojaye NEHHIHTHON A03H) MOXKET OHITh paBeH BpeMeHH MOKAYH
(MpH HaMHYHMH B CHCTEME OYHCTKH OCBETJIHTEJeH cO CJloeM B3BELJEH-
HOrO $HALTPA H/IH KOHTAKTHHIX OCBETJIHTeNIef) HJHM COKpalleH Jo
5—10 MHu (B cucTemMax ¢ OTCTOAHHKaMH).

Uroful pewHTh BOMPOC O lENeCOoO6pasHOCTH NPEPHIBHOTOTD KOa-
CyJHpoBaHHA JJA OAHOCTYNEHYATBHIX CXEM OYHCTKH BOARl, CJAELYET
3Hath: NMpH oOpaGoTKe NEeTHHIX BOJ GOJOTHOTO NPOWCXOMIEHHS,
foraTelX OpPraHHYECKHMH NPHMECSMH, PeXHM nNpephIBHCTOrO Koary-
JHpoBaHHA 3peKTHBEH JHIUL N0 uperHocTH 40—45 rpan.; oA peu-
HHX BOA CO 3HAYHTEJbHBHIM COAEPIKAHHEM B3BeleHHLIX BEWIECTB H
JErKoyCTPaBHMOR [BETHOCTHIO (Y2CTHYHO MHHEpaJIbHOPO NPOHCXOXK-
JeHHna), 4To XapakTepHo AJA NMaBOAKOBLIX BOA, rpaHHlbl NPHMEHEHHH
NpepLIBHCTOTO KOAry/IHpOBaHHsA pacumpsioTcs Ao userHoctH 100 rpax.;
NpH NpepHBHCTOM KoalyJHPOBaHHH HMeeT MeCTO yMEHbIUeHHe rpsse-
Boit marpyaks Ha KO, xoropas MoxeT nocturate 18—35 % o
CDaBHEHHIO C peXHMOM OOLIYHOrO KOarynHpOBaHMA, a 3To Beler
K YMeHBIIEHHIO TPeGYEMOro KOJAHYeCTBa npoMpiBHOf BOAH Ha 15-—20% .

OcyiiecTB/IeHHe MPepLIBHCTONC KOaryAHpOBaHHA MOXMET ZXaTb
SKOHOMHIO KOaryJauTa B Koamyecrse 20—45 %. BaXXHuM ycJOBHEM
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OLICTPOrO H NOJHOrO pacTBOPEHHSA NOPOMIKooOpasHOro KoaryJsSHTa
sBJseTca obecneyeHHe HEOGXOAMMOro MepeMelrBaHHA PACTBOPHTENS,
Has storo B npakrtuke  Boponoaroroskd B CCCP npuHATO nopaBarh
B pacTBOpHTe/b Bo3ayX. HeobxonuMull 3@dekT Moxer GbITh MOMyYeH,
eCcJIH CKOPOCTb BBIXOA2 BO3JyXa 13 CTBEPCTHH BO3AyXopacnpeiefH-
TeJNbHON CHCTeMB! Gyaer He Menbme 30 m/c.

[Ipyn KOHUEHTPHPOBaHHOK KoaTy/AALHH HCMOJB3YETCH NOJOXKEeHHe,
YTO CKOPOCTh JIIOGOH peaKLHH NpPAMO MPONOPUHOHANLHA KOHIEHTpa-
uHH pearupytomux pemectB. CymHocTh cnocofa 3akawyaeTrcs B TOM,
YTO MOJIHAfl pacueTHas [03a KOaryJasHTa (MJH HECKOJbKO YMEHBIIEH-
Hafl) MOJaeTcs TONbKO B yacTb ofpabaTeiBaemoli Boant (50—60 % 06-
ero pacxona BoAwl). PacTBopeHHe K0aryJsiHTa TOJMbKO B YacTH BOAH
MOBBIILIAET €ro HaYaaLHYI0 KOHIEHTPalHio, co3jaBas TeM CaMEIM ONTH-
MaJbHbIE YCJOBHSH KoarCyJasilHH H YCKOPSA# I[pouecc XJomnbeobpaszo-
BaHHA.

ITocne nepememmuBannst 06pa6oTaHHOH peareHTOM BOJbI C HeoB«
paloTaHHOH mpolecc NpPOTEKaeT B Cpele¢ ¢ TOTOBHMH M€pBHYHBLIMA
XJONbAMH, KOTOpHIE CJAYXKaT UeHTpaMH KoaryJauud. Bces cpena
npejicraBager cofofl [NOJHJAHMCNEPCHYID CHCTEMY ¢ HCKYCCTBEHHO
CABHHYTHIM HayaJoM XJdonbeobpa3zoBandd. OJHOBpPEMEHHO YCHIH-
BaeTcsd H ajcopbuusA BeulecTB, O0YCJ/AOBJIHBAIOWMX UBETHOCTh BOAL,
Ha NOBEPXHOCTH 00pasyIoOHXCA XJIOMNBER.

Ilpu ¢pakuHOHHOM KOaTyJHDOBaHHH BBOJ pAacyeTHOro KOJHYe-
cTBa KOAryJsiHT2 OCYLIECTBJSIETCH NOpUHAMH: 3/4 pacyeTHOH NO3H
KOaryjsiHta BBOAMTCS mnpeiBapureqbHO, a 1/4 — uepes 2—3 mun;
K (paKIMOHHOMY KOaryJHDPOBaHHIO OTHOCHTCA H Koary/jaHpoBaHHe
BOJEI Pa3/IHYHLIMH KOAryJ/siHTamMH B Pa3HbIX COOTHOLUEHHAX.

§ 4.16. Mosnmenne addeKTHBHOCTH PaGOTH COOpyMeHRHA

CMecuTenbHble ycTpofictea. CHcTemMa NMOjaym BOALl H peareHTOB
B CMeCHTEIb AO/MKHA ofecrneyHBaTh DPABHOMEPHOE pacrpefeseHHe H
CMenmeHHe BOJIbI C peareHTaMH no Bcel TiayGuHE M nJomail cMecH-
Teas 3a pacyeTHoe BpeMs. He menee BaxHBIM OBCTOsTE/NBCTBOM NpH
CMEIUMBaHHH HX FABJAAETCA NPaBHJIbHBIA BhIOOP Touek BBoaa peareH-
TOB ¥ coG/I0eHHe HeoOXOAHMOro pasphiBa MEX1Y BBEJSHHEM OTIEJb-
HbIX peareHTOB B DasHbE CE30HH roja.

Kamepel xaonbeo6pasosannsi. BaHbIM ycjoBueM HopmaibHoft
paborh kamep SB/ARETCH NPaBHALHBIA BHIOOD CKoOpocTell NBHKeHHA
BoAbl. [IpH Ma/bix CKOPOCTAX MOXET NPOH3OHTH oceflanHe obpasylo-
WHXCH XJONbeB, NpH OOJbIIMX — MX pa3pyiueHHe. JgdekT Xaonse-
06pa3oBaHHA ¥ TOBHILICHHE NPOYHOCTH XJONBLEB MOLYT OLITh AOCTHT-
HYTBl [pH BBeJEHHMH B Kamepy XJ/onpeo6pasOBanus GWIOKYJ/SHTOB.

OTCTOMHEKH H OCBETAHTENAR CO CJOEM B3BEUIEHHOro (GHALTPA.
YBenHyeHne ckopocTel NBH>KeHHS BOAR B COODYXEHHHX, a cJjejoBa-
TeJbHO, MNOBHIIEHHe NPOH3BOAHTEJBHOCTH [MOCAEAEHX MOMKET ObiTh
JOCTHFHYTO NyTeM YCKOPEHHS OCaXJEHHA XJONLEB B pesyJbTare
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VKPYNHEHHS H YTHAXEJeHHH HX NPH BBEJEHHH B OTCTOHHHMK (IOKY-
asutoB ([TAA unm AKK). O6pa3zoBanue B OoTCTOHHHKaX MJIOTHOTO
0CajKa CrNocOGCTBYET YBEJNHUEHMIO NPOJOJIKHTENBHOCTH PpaboThl Co-
opyXeHH# 6e3 npolyBkH. JPPEeKTHBHOCTb PaGoTHl OTCTOMHHKOB H
OCBeTJIHTe/IeH CO CJI0eM B3BELIEHHOrO GHJALTPA MOXKET GhTh NOBLILEHA
MyTeM BBelleHHsi B o6paGaThiBaeMyi0 BOAY (B CMECHTe/b HJ/M INepef
CMECHTEJ/IEM) BMeCTe ¢ KOaryJsHTOM IIJaMa, B3ATOr0 H3 OTCTOHHHMKOB
uan ocperapteneit. Jloabl HI1aMa 3aBHCAT OT MECTHBIX YCNOBHH H
MOTyT KoJsleGatbcst B WHPokHX npeaeaax (100—500 mr/a). dauusii
cnoco6 06paboTKH BOALI MOXET ObITh PEKOMEHAOBaH AJAf MaJiOMYyT-
HBIX IBETHHIX BOA.

Ckopele QHALTPHL H KOHTaKTHbie OcBeTaAHTenR. HMuTeHcndukanms
pa6orhl ¢uabTpoB ¥ KO MoOxKeT MATH IO JIHHHH YBeJNHYEHHH Ipsse-
eMKOcTH QuABTPYIOWEHR 3arpy3kd M CKOpOCTH QHIALTpOBaHHs. [IoBbi-
lleHHe 3THX MapaMerpoB BO3MOMKHO MPH HCMOAB30BAHHH MHOTMQCIOH-
HbIX QHJBTPOB, HOBLIX MaTepHaJ/oB (06/1aamHX BrCOKOR agcop6uH-
OHHOH CMOCOGHOCTbIO) B KadecTBe GUJALTPYIOUHX 3arpy3ok, (JIOKYy-
JAHTOB AJI MOArOTOBKH BOJABI, KPYNHO3EDHHCTBIX 3arpysoK, 3JeK-
TPHYECKOrO MNOJA NPpH (GHALTPALNAA BOJH.

Hns  ycrpoficTBa MHOTOCJAOHHBIX (DHJIBTPOB [PHMEHSIOT MaTe-
pHaJbl, HMelowHe pasiaHyHble NJoTHOCTH. CJOH (HABTpYyIOUIEHR 3a-
IPY3KH pacnoJsiaraloT TakHM o0pa3oM, 4Tofbl BepXHHE CJIOH QOCTORJIH
H3 GoJiee KPYNHBIX 3epeH MeHbINeH NJOTHOCTH, yeM HHxHue. [lan
BePXHHX (HABTPYIOIHYX CJA0eB NMPHMEHAIT APOGJEHBHIH aHTPauUHT H
KeDaM3HT, «TOpeJibie NMOPOAL, TPaHYJAHl MOJAHCTHPOAA, NMONHSTH/IEHR
M ApyrHe ecrecTBeHHHIE H HCKYCCTBEHHLIE MaTepHajhl HeopraHHuye-
CKOrO H OPraHHYeCKOTO NpPOHCXOXAEHHHA, a A8 HHXKHHX CJOEB —
KBapUEBHIH [1€COK, MaCHeTHT, MarHHTHBIN JKeJNe3aHsiK H Jp.

IIpH mcnoNb30BaHHH MHOrOC/JOHHEX GHABTPOB 3arpsaHeHus 60-
Jiee paBHOMEDHO pacrno/laraloTcsi no BbCOTe 3arpysKH, YTO NPHEBOAMT
K YBeJHYEeHHIO IPA3eeMKOCTH H NPOAO/IKHTENLHOCTH (PHJABTPOLHKIIOB.

B xauecTBe HOBBIX GUALTDYlOWMX MaTepuasos (tabma. 4.19),
BHEApPAEMBIX B HacToslUee BPeMs B NPAKTHKY MNOATOTOBKH BOIBI XO-
3AHCTBEHHO-MHTHEBOrO Ha3HAYEHHH, MOMHO Ha3BaTh KEPaM3HT, «Io-
pesile MOpoOAbl» K BYJAKAaHM4ecKHH [jak. Tak, HanmpHMep, NpH NpH-
MeHeHHH ApoG/IeHOTO KepaM3HTa [0 CPaBHEHHIO ¢ KBapLeBhIM NeCKOM
notepH Hamopa CoKpauaworcs B 2,5—3,5 pasa, mopHCTOCTH €ro ybe-
niynpaercs B 1,85—2 pasa, a kospduunent dopMu seper — B 1,75—
4,2 pasa. Bce 3TH LaHHBle c031al0T GoJee 6aaronpusTHHE YC/JIOBHA

Ta6auma 4.19. XapakTepucTuka HOBHX (HALTPYIONKX MaTepHaoB

- o3 HOH-

MaTteprann ﬂnﬁ;:&fn. 0?:::%:,“ c]lgf:b. :in‘ %%P[:lu
Kr/m? oL 3epHa

Kepamaur apoSaennuit 1,2—1,5 350—500 | 58—61 1,7-2,6

Kepamaut Hego6ponenbiif 1,7—1,8 700—800 45 1,
«[openbie mopoabi» 2,4—2,5 | 1500—1800 52 2,00
Bynxanuuecxuft uvIaK 1,7 750 64 2,23
«MacTapa»
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A1 3a/ePIKaHHA 3arpsg3HeHHA B GHALTDYIOWMER 3arpy3Ke M3 apobe-
HOrO KepaM3HTa H MO3BOJAIOT YBeJHYHBATh MPOH3BOAHTENBHOCTH
¢uabTpoB B 1,8—2,3 pasa, a AMHTeNbHOCTD GHILTPOLUHKIE — B 2,5—
3,5 pasa.

«Fopesipie MOPONLI» NO CPaBHEHHIO C KBapueBRIM MecKoM ofafaior
66abwMMH nopHcTocTeio (Ha 16—20 %) u rpsaseemkoctbio (B 1,5—
2 pasza). Ilpn ux Hcrnonb30BaHHH B QHABTPYIOLEH 3arpyske Ha Npo-
MBIBKY GuAbLTPOB TpeGyercss B 1,5—2 pa3a MeHbHMA pacxol BOIM,
MPH 3TOM NPOAOAKHTENLHOCTE QHALTPOLYKIA YBeIHYHBACTCSH.

CkopocTh GH/ALTPOBaHHA H MPOAO/NIKHTEILHOCTE (PHJIBTPOLHK/IA
3aBHCAT HE TOJBKO OT MYTHOCTH MocTynalmomed Ha (pHJABTP BOAEI H
XapakTepHCTHK (UAbTPYIOLIEH 3arpy3xkd, HO H OT NMPOYHOCTH ofpa-
3YIOHXCA XJIONbeB. BBeleHHe B BOAY QUIOKY/AAHTOB YTHKeEARET H
VIVIOTHAET XJIONbA 3arpA3HEHHH, YTO CHOCOGCTBYET YJYULIEHHIO
nponecca 3ajiepXaHHs B3BeCH.

Tny6uHa npoHHKaHHsA B3BeCH B TOMMY (UJBTPYIOUETO CJ0%
BO3DacTaeT C YBEJHUYEHHEM JHAMETPa €ro 3epeH H CKOPOCTH QHJIBLTPO
BaHua. [locKo/MIBEKY MOTEPH Hanopa ¢ yMeHbIUEHHEM AHaMeTDa 3eped
1 yBeJMuYeHHeM cKopocTH GHJ/ILTPOBAHHA BO3pacTaloT, B MPaKTHKE
BOLONOATOTOBKH HaMeTH/Iach TeHAEHUHH K NpHMeHeHHI1o Gojlee Kpyil
HBIX 3€PeH TIPH OJHOBPEMEHHOM YBE/JIHYEHHH BBICOTH! (HJBTDYIOWIET
CJI0s, YTO NO3BOJSET TIOBBICHTE CKOPOCTh (MJIBTPOBAHHS, He AoNycKas
YBeJRUEHHS MYTHOCTH (HJALTparTa.



Pasdea nameut *

IKCNNYATAILHA KAHAJIM3ALHOHHOHA CETH

IF'napa I. OBIUHE MOJOXEHHA
§ 5.1. Opranmsanga sKCOAyaTALMH KAHANR3ANHOHHOHA ceTH

IIpn skcniayartauuu KaHa/lH3aUHOHHOR ceTH CJAEILYyeT DYKOBOA-
crBoBatbes «[IpaBn/iaMu TeXHHYECKOR SKCnJyatalHH CHCTeM BOJO-
cHaG)XeHHs] H BOJOOTBENEHHS HACE/JCHHBIX MecT?, YTBEDXKIEHHLIMH
MHHHCTEPCTBOM KMJHIHO-KOMMYHaJdbHOro xossfictea PCOCP.

JKCcniyarangis Hapy:KHOH KaHa/JHM3auHOHHOH CeTH B ropoiax H
paGodHX MOCEJKaX OCYIIECTBIAETCH ClNEeHHa/LHLIMH PafiOHaMH HJIH
yyacTKaMH B COCTaBe yNpaB/ieHHH BOIONpPOBOAHO-KaHA/JIH3alHOHHOIO
X03a4%CTRa UAW COOTRRTCTBYIOWKX OTARNOR NpY TOPOACKUX ¥ moced-
KOBBIX KOMMYHaJbHLIX opraHaX. Ha npoMbnmsieHsibix NpeanpHATHAX
3KCIAYaTauulo KaHalH3aUHOHHOA CeTH OCYmecTBJARIOT CHElHalbHbe
cayx0bl, BXonaumMe oOLIYHO B COCTAB OTAesa TIJIaBHOrO 3HEPreTHKA
H/H rJaBHOro MexaHuka. Kaxabifi paiioH Moxer OGCJAYRHBATh CETh
nporsxendocteio a0 1000 kM. B cocraB paitoHa MOryT BXOLHTB
POH3BOACTBEHHEIE YYACTKH, OGC/YMXKHBAIOIHE ceTh NPOTAMEHHOCTBIO
Ao 100—150 km (ra6a. 5.1).

Ilns ropogoB ¢ ceTbi0 KaHaJH3auHH nporseHHocTeio 200 KM
H OoJblie OOLIEEe KOAHYECTBO DaBO4YHMX H CAyxALIHX, 3aHATHIX Ha
3KCIJIyaTagHH KaHau3allHOHHBIX CeTel, MOXKHO Onpele/siTb H3
pacuera oIHH ueJOBeK Ha 3—4 KM ceTH B 3aBHCHMOCTH OT Xapakrepa
CeTH, CJHOKHOCTH ee 3KCniyaraudH H T. . [Ipy SKcniyaraluuOHHbBIX
pafioHaX oOpraHusyercs MecTHHIt aucreryepcknii mnywkr (M)
C KpYIJIOCYTOYHBIM AEKYPCTBOM, a B KPYNHHX ropojax, B clyuae
HeOBGXOAMMOCTH, — elle ¥ LEeHTPadbHbil Tucneryepckui mynkr (LLJTI)
[pH ynpaBieHHsX BOJONPOBOAHO-KaHa M3aHHOHHHX Xo3skcTB. Cxema
OPTaHH3alHH KPYNHOrO SKCIJyaTallMOHHOro pafioHa MpeacTaB/eHa
Ha puc. 5.1.

B taGa. 5.2 naercs npuMepHbifi mepeyeHb MapiHH H MEXaHH3MOB,
TpeGyeMbiX A58 OGCHAYKHBaHHs SKCIVIyaTalHOMHHIM PafiOHOM KaHa-
JIH3alHOHHOM ceTH npoTsixKeHHOCTbIO 800—1000 kM ¢ MHHHMAJbHLIMH
ykJoHam¥. [1pn Goabmux YKAOHAX ceTH noTpeGHoe KOIHYECTBO MAIIHH
H MeXaHH3MOB MOXeT ObiTh YMEHbIIeHO.

* Pasgen Hamucan npH yuacted M. B. Monoxosa, B. T. Hlanosanosa.
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Ta6anna 5.1, Hopmarnen yucheHHOCTH paGouux
Mo OGCAYMHBARMIO KaHaJK3alHOHHON cern

ITpOTAXEHHOCTE YHcaeH- [MpoTAXMEHHOCTH YncaeH- TpoTARXKEeHHOCTL Yucneu-
KAH2MHISIMHOR - HOCTB KaHANHIAUHOH - HOCTS KAHaMH3ALHOH- HOCTB
uoit cetH, paGoyHX, HORA CceTH, padoyux, HOR ceTH, padoyux,
KM, JI0 qeloBeK KM, RO qeJloBeK KM, KO qyeslopek
12 3,0 150 24.9 330 46,6
15 3.7 160 26,0 340 47,8
20 4,9 170 27,3 350 48,9
25 6,2 180 28,6 360 50,0
30 7,4 190 29,8 370 51,2
35 8,6 200 31,1 380 52,3
40 9.9 210 32,4 390 53.5
45 11,1 220 33,6 400 54,6
50 12,4 230 34,9 410 55.7
60 13,6 240 36,2 420 56,9
70 14,8 250 37,6 430 58,0
80 16,0 260 38,6 44¢ 59,1
90 17,2 270 39,8 450 60,3
100 18,4 280 40,9 460 61,4
110 19,7 290 42,1 470 62,6
120 20,9 300 43,2 480 63,7
130 22,2 310 443 490 64,9
140 23,5 320 45,5 500 66,0

Mpumeuwanusn:

1. TMpr nMpoTaAMeHHOCTH ceTH cBHIUe 500 KM Ha Kampuft nmocsae-
AYIOImMHA XHAOMETD teTH poGaBnsercAa Hopmatus 0,07 uedobek. 2--3.

TIpumeuannn Te e,

yTo H B TaGxa. 3.10. 4. HopmaTHBW WuCNeMHOCTH MOryT OHThL NMpPH HeoGXxOAHMOCTH H NPH COOT-
peTcTBYueM OGOCHOPaHMH YBEAHUEHH.

Ta6anna 52. OpuentHpoBOuHAH NOTPEGHOCTL B MalllHHAX,

Heo6XOAMMEIX AS OGCHYXMHBAHHA SKCIYAaTALHORHOrO paltoHa

c ngo-rxmeﬂnoc'rb:o ceTH (OLITOBOM, ROMAeBON, ofuiecnaaBHol)
00—1000 kM, ya0XKeHHOR ¢ MMHHMATLHBIMH YKJIOHAMH

Flpomon-
HauMenonzH¥E MalugH Konuge- | xurenn:
H MexaHuamon CTBO, HOCTh Haanayenue
wT. paGoTH,
cMeHna
CamocBaZbl ¢ KpaHOM-yKO- 4 ! ITeperoska ocagkoB, marte-
CHHEOR  TpPY30MOABEMHOCTHIO puanoB, o6OpYLOBaHHS, MpH-
0,5—1 r 6opoB
BoproBble rpysoBble Ma- 3 1 To xe
HIHHBl ¢ KPaHOM-YKOCHHOMR
rpysonogtemuoctsio 0,5—1 T
ABTOKpan  Ipysomogbem- 1 1 IMorpyaka u pasrpyska ma-
HOCThIO T TepHaAOB
Apapuiincie MalHBH-GYp- 3 Kpyrao- Jiukeujaums aBaphi ¥ aa-
ropkl cyTOUHO | copeHRfi
Bonoornusrbe Hacoch:
Ha aBTOMOGHABHOM XORY 1 To xe To we
TIpHIENHbIe 3 » »
Mawunst anf ouHeTkM ce- QuHcTKa M MPOMBIBKA CETH
Teli THAPOAHHAMHYECKHM CIIO- AuamerpoM 10 500 MM
cofoM THIMOB:
KO0-504 6—8 2+
KO-502B 3—¢
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Npogomxenne ta6n. 5.9

IMpogon-
Hanuenopanne Mamun Komuye- | xurens-
H MEXAHH3IMOB CTBEO, HOCTh Haaragenue
wT. paBoTH,
CMeHa
MexaunsnpoBannble nebex- 5—6 1 Oumerra cerw  guamerpod
KR 1a aBTOMOSHJALHOM XOnY 500 MM n Beie
B KOMIZIEKTe ¢ NpHuenuol
nebepKolt
MallHHE! BaKyYMHBE TH- Ounerka ocagouHofl wacTh
nos: CMOTPOBBLIX KOJOALEB ObITO
KAO-505A 2 2 BOH, MpeHMylLleCTBEHHHO B0
KAQ-503B 3—4 2 pOBOH, ceTn
Hnococe! ruimos: Ounerka ocagovynoli wacTy
KO-607 23 2 BOMIENDHeMHBIX KOJOAUEB
HJ1-980 3—5 2
MuxpoabTo6ycu 2 1,6 TepeBoaka npuGopos, mares
pHasoB, oGopyEoBauud H 0f
CNYyXHBaHHE IHADOMETPHYeE-
CKOR Tpymn
JlerkoBaa MamBHa 1 1,5 PykoBogerBo W xomtposs
3a 9KCIAyaTauMe® ceTH

* Cesonnan pedoTa NpH TeMNepaType HADYMHOTOo BO3AYXE He Huxe —1+—2°C.

Kpome mnepeguciaeHHnx B Talnuue, B pafioHe fomkHBL GHITE Ie-
XYpHBIE MEXaHH3MBI: SKCKaBaTOPH-0Y/ibl03ephl, KOMNIpeccopH, BOAO-
OTAHBHOH HacoC 6O/IbIIOH NpPOM3BOAMTENBHOCTH, a4 TaKKe DEKOMEH-
HyeTcsi UMETb OAHY-IB€ TEJEBH3HOHHBIE YCTAHOBKY AJs KOHTpOJA 38
COCTOSTHHEM BHYTPEHHHMX TNOBePXHOCTeH KaHaJH3aUMOHHLIX TPYO.

§ 5.2. O6mwue TpeGoBanms K nOJAb30BAHHIO KaHaaW3auued

B ropoAackylo KaHaJAM3aUHOHHYIO CeThb OTBOAATCH GBITOBHE, ZOMK=
ZeBLIe H NPOM3BOICTBEHHBIE CTOYHEE BOAH. Bompoc o cnycke nmpomus-
BOACTBEHHBIX CTORHBIX BOJ NO/DKEH PEWaThbCH B KaMJoM KOHKPETHOM
caydae yHPABJEHHEM IOPOJCKOH KaHaNH32LHH COBMECTHO ¢ MECTHHIMM
opraHaMH CaHHTapHOro Haasopa.

1. TlpueM npOH3BOACTBEHHHX CTOYHHIX BOX B rOpONCKYI0 KaHa-
JH3aUKI0 paspemnaercs ¢ co6miofenHeM TpeGoBaHl, npegycMoTpeH-
HbiX «[IpaBusaMu MpHEMa NPOM3BOACTBEHHBIX CTOYHLIX BOZ B CHCTEMBA
KaHa/lu3alii HaceJIeHHLIX MECT», YTBEPMACHHHIMU npuxasoM MunH-
crepcrpa )KKX PCOCP or 02.03.84.

CymuocTbs Tpe6OBAHUHA, H3JOMEHHHX B YKA3aHHLX NpaBHAAX,.
MpH COBMECTHOM OTBEIAEHHH H O4HCTKE NPOH3BOACTBeHHHIX H OGLITOBHX
CTOYHLIX BOJ HaceJeHHBIX MECT CBOAATCA K TOMY, YTO OHM He AOJIKHBI

COllep2KaTb NPHMECH H BElleCTBa, KOTOPHIE MOTYT 3acopsaTh TPyGH,
OTJIAraTbCs HA HX jHe M CTeHax;
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OKasblBaTb paspyualomee (KOppospylomee) AeACTBHE Ha Mare-
puas Tpy6 M 3JIeMEHTH COOpYKEHHHl KaHaJH3aIHH;

colepKaThb ropioude nphamecH (6eHsuH, HedpTb M Ap.) H pacTBo-
peHHHie rasoobpasHble BellecTBa, CnocofHEE 06pa3oBhIBATL B3pbIBO-
onacHbie cMecH B Tpy6aX M COOpYXEHHSX, OKa3blBaTh BpPEHOE BJIHS-
HHE Ha 370poBbe pabouHx, OOCAYXKHBAIOMKMX KaHAaJH3aLHOHHBIE
CeTH;

COLepXaTh BpEJHble BEUIECTBA B KOHLEHTPAUMAX, NPEnsTCTBYIO-
meX GHOJMOrHYeCKoH OYHMCTKe CTOYHBIX BOJ;

uMeTh TeMmnepatypy Bhiwe 40 °C;

CONepKaTh BeIIeCTBA, [/l KOTOPLIX HE YCTAHOBJEHH NpenesbHO
nonycrumble KoHueutpauue (I1JK) B BoZe BOZOEMOB coOTBETCTBYIO-
WEero BHIA NOJb3OBAaHHS;

cofepxarb Godee 500 Mr/s1 B3BeWEHHHIX M BCIJBLIBAKOIHUX Be-
ILECTB;

COZEepPKaTh TOAbKO MHHEpaJbHWE 3arps3HeHHs;

coflepKaTh OmacHWe GakTepHalbHHE 3arpA3HeHHA (GaKTepHH cH-
GupckoH s3Bbl, cama M JAp.), & TaK¥e pajHOaKTHBHbE Be-
1ecTBa;

COJEpXKaTh HepacTBOpPeHHBIE Macja, a TaKMe CMOJAH M Ma-
3yT;
conepatb GHoslorHueckH mxecTkue [TAB.

2. He nonyckaercs cnyck B rOPOJCKYH KaHAJNH3AIHIO IIPOMRILIJIEH-
HbIX CTOYHBIX BOJ, y Koropeix XI[IK npeBuimaer BIIK;.,, Goaee uem
B [,5 pasa.

3. He nonyckaercs cnyck B ropoACKylo KaHAJNH3alUHIO KOHIEHTPH-
POBAHHHIX MaTOUHBLIX H KYOOBLIX PacTBOpOB, & TAKiKe MPOMBIUIIEHHHX
CTOYHBIX BOJ, 3arpPA3HEHHHX B TNpoLecCe TIPOH3BOACTBA.

4. TlpucoennHenHe mNpPOM3BOACTBEHHOH KaHANH3ALKH KaXKL0rO
NpEeANPHATHA K YJHYHOA HJIM BHYTPHKBApTaibHOH ropoiacKo# KaHa-
JH3ANMOHHOH CeTH JOJKHO OCYUIECTBAATbCH CaMOCTONTENbHBIM Bhl-
TIYCKOM C YCTPOHCTBOM Ha HEM KOHTPOJBHOIO KOJOALA, Pa3MemaeMoro
3a npenenaMH TpefnpHATHS.

5. He ponyckaercs oOneiMHenHe OILHHM BLITYCKOM TNPOH3BOA-
CTBEHHBIX CTOYHBIX BOJ HECKOJAbKHX TpelnpusaTHii,

6. B cucreme, oTeonsmell NpoH3BOACTBEHHKME CTOUHBIE BOABL B TO-
PONCKYIO KAHAJH3AUMIO, HOMKHH OLITh MpelyCMOTpeHhl pacXoNLOMEDLI
H ycTpoHcTBa AJA yueTa KoJiHdecTBa c6pachiBaeMEIX CTOUHHIX BOX H
B nenax or6opa npo6 BOIbI JA MPOH3BOICTBA aZHAJH30B.

7. llpr peskuX konebaHHAX KOJNHUECTBa M COCTAaBa I[IPOH3BOL-
CTBEHHHIX CTOYHEIX BOJ MO 4acaM CYTOK, d TaKxe BO3MOMKHBIX 3aJM0-
Bblx cOpocaX CHJbHO KOHIEHTPHPOBAHHBIX CTOYHHEX BOJ Ha [PefnpHSA-
THAX HeoOXONHMO ycTpaHMBaTh ClleLHajbHHE eMKOCTH-YCPeIHHTENH,
o6ecreyHBalOlHe PpaBHOMEPHWA BHITYCK MPOH3BOACTBEHHBX CTOYHBIX
BOJL B TOPOACKYIO KaHaJH3aLHIO.

8. [lpou3BoncTBeHHHE CTOMHBIE BOJH, COLepiKalllHe BEINECTBA,
He ypansiemble Ha FOPOACKHX OUYHCTHHX COOPYMEHHSX, H BCIIECTBA,
AN KOTOPHX B HACTOALIEE BpeMs OTCYTCTBYIOT JRaHHbie 06 s¢dexk-
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THBHOCTH HX Y/aNeHHS, JO/MKHLI NMOJBEpPraTbCcsi Ha NPOMHIIJICHHEX
NpEeNNpHATHAX JOKalbHOH OYHCTKe [0 KOHUEHTpPALHH, KoTopas,
€ yueToM pasbaBiieHHA B FOPOLCKOH KaHaJH3alHH H BoAOeMe, obecre-
YHT B NYHKTaX BOJOIIONIb30BAaHHSA KadeCTBO BOJAH, COOTBETCTBYIOMmIey
TpeboBaHUAM «[IpaBusl OXpadbl NMOBEPXHOCTHBIX BOX OT 3arpA3HEHHN
CTOYHLIMH BoJamu». [Ipu aToM KonuenTpanus BEmeCTB B CMeCH Mpo-
H3BOJCTBEHHBIX H OLITOBHIX CTOYHHIX BOX, MOCTYHAKIIKX H3 OYHCT-
Hbl€ COOpYXeHHs, He KONKHA GhiTh BhIlle JONYCTHMOH AJs GHOJNOTH-
YeCKOH O4YHCTKH.*

9. YcnoBusa npueMa B ropoiCKY!o KaHaNH3alUKIO TNPOU3BOJCTBEH-
HHIX CTOYHHX BOJ, CONEp}KAIMX 3arpA3HeHHs, yAalseMule HA ropoj.
CKMX OYHCTHBIX COOPYXKEHHAX, IO/KHH ONPENeNATHCA C YIETOM:
CTeneHH pa3baBJeHHs NPOH3BOJCTBEHHHX CTOKOB NpPH MOCTYINJEHHH
B TOpOJCKYI0 KaHaJH3auH10; 5h(eKTHBHOCTH YNaJleHHs 3arpA3HeHHS
NPOH3BOJCTBEHHBIX CTOYHBIX BOJ, Ha FOPOICKHX OYHCTHBIX COOpYiHe-
HHAX; YCJNOBHH pa36aBieHHA OUYHMILEHHBIX TOPOLCKHX CTOYHHX HBOX
B BOJHOM OGbeKTe, COrJIaCOBAHHBIX B YCTaHOBJEHHOM MOPSJKE C Op-
raHaMH 1O PeryJHpPOBAaHHIO HCTOJAb30BAHHA W OXpaHH BoJ MuHHCTep-~
CTBa MEJHOpaUHH H BOLHOTO XO3AHCTBa, CAHHTAPHO-3IHJEMHOJOrH-
yecKofl cayx6u # puG0OXpaHH.

10. HeuHcroTm ¥ nmoMoM M3 HeKaHalM30BAaHHBX paHoHOB nepe-
BO3ATCA aCCeHH3aLHOHHHIM TPAaHCNOPTOM HAa CJHBHBIE CTAHIUHK H
NYHKTHI, T'le OHH B 2—3 pasa pasfiaBisioTcA BOAOH, NpoNycKaworcs
yepe3 peleTKH H TECKOJIOBKH H TOJBbKO INOCJAE 3TOro ClJaBAAIOTCA
B KAHAJIH3AUHOHHYIO CETh. HenonpsoBande KaHaMW3AlMK JJS CNJAABA
IOMOBOTO Mycopa B HacTosilllee BpeMs He fNpakTHkyercsa. Kak npa-
BHJIO, LOMOBBIH Mycop ofpabaThiBaeTc Ha CNENHaJbHHX Mycopomne-
pepabaTniBalOWMX 3aBOAAX.

CiyiaB B KaHallM3aLHOHHYIO CHera, npoJexasmero Gojee LBYX
CYTOK, a Takxe y0HpaeMOro ¢ TeppHTOPHH IBOPOB H C Kpblul, He
JOonyCcKaercH, LIEPEB KaHaJH3aoHOHHBIE CETH MOMHO CIVIABNATH CHET,
c6pacpiBaeMblli 4epes crelHaabHble mWaxThl. CKOPOCTb TEYeHHsS CTOY-
HBIX BOJ B KOJUJIEKTOpAaX TMpH CIJIABE CHEra He JoJiXHa ObITh MeHbIle
1,1—1,2 w/c. Tlpu cOpoce cHera HENMOCPENCTBEHHO C CaMOCBAJOM
HJM TJyraMe ray6uHa NoToKa CTOHHOH BOMBI A0J3KHA GBITh He MEHBILE
0,7 M u cocrasasaTs He Goabwe 0,6 fuamerpa TpyGH.

KonnyecTso CHEra, KOTOPOe MOMHO CODOCHTL B KaHAJAH3anuio,
onpeneasercs no gopmyae

A = [3600Q (g — £,)]/(80 — 0,5¢¢ + ty), (6.1
rie Q — pacXoi CTOUHHEIX BOX, M%/c; fy M f, — TeMnepaTypa CTOYHHX
BOJ [0 H NocJie caerocnaara, °C; f, — Temnepatypa cuera, °C.

CHHXXeHHE TeMIepaTyphl CTOYHHX BOJ MOC/e cHerocnjaasa Jo
8 °C MoxeT npuBecTH K YMeHbleHHIO 3(beKTHBHOCTH GuoMoruueckol
ounctku. He paspemaercs cOpoc cuera mepell AIOKepaMH, HaCOCHBLIMH
CTaHUMAMH H nepenajaMH B BHJE CTOSKOB.

* lNpasmaa npuema NMPOHM3BOJCTBEMHBHIX CTOYMHX BOA B CHCTEMH! KaHaiH3allAal
uacenennmx mecr. M.: OHTH AKX, 1985.

166



a)

L o l YpoBens Bods:
S8 Mpu uenbimakuy
v
& ﬁ_: tf ) &

Puc. 5.2. Tuapasnnyeckoe HCMBITAHHE KaHaJIM33UHOMHHLIX JHHME Ha yTeuxy BOAB
H3 Tpy6onpoBoaa
a — mocjge ycrpofictBa Kojonuen; & — Mo ycrpoficTea KOROZues

§ 5.3. TexumueCKHMil Haf30p 3a CTPOHTEABCTBOM
H MpHEMKAa KaHANH3aAUHOHHBIX CeTel B JKCIIyaTaluHio

KaHanusauMOHHHE CETH CTPOSITCH TNO COIVIACOBAHHON M yTBEp-
KIeHHOH NPOEKTHO-CMETHOH [OKYMEHTALHH NpH HAMMYHH paspelle-
HUA Mectaoro Cosera Ha NpoOH3BOILCTBO paﬁOT H B COOTBETCTBHH
¢ pasbuBKOfi B Harype, BhINOJHEHHOH reocnayxOoi.

TexHuuecKHH HaZ30p 3a CTPOHTEJBCTBOM OCYILECTBJAETCA 3a-
Ka3yMKoM (OTZAeJoM KamHTalpHOro CTPOMTENBCTBA HMJH CNYOO#
TeXHaJ30pa) H TNpOeKTHON opraHu3anueRr. [IpH TeXHUYeCKOM Hax-
30pe 3a CTPOMTe/bCTBOM, pPeKOHCTPYKlUMefi M KanHTalbHEIM pe-
MOHTOM  KAHANK3AUMOHHBIX cerefl CJenyer pyKOBOLCTBOBATHCH
CHHIT 3.05.04—85.

[TIpu npueMKe 3aKOHUYEHHHX CTPOHTEJNLCTBOM KaHAJH3aLHOH-
HBIX CeTeil 3aKa34YHK [pPelbABAAET TOCYRAPCTBEHHOH KOMHCCHH
(cMm. CHuIl II11-3—81) caenyiomue AOKYMEHTH:

HCNOJIHATEJbHBIE YEDPTEXH Ha TNOCTPDOEHHEIE COOpPYXEeHH A,

aKTH Ha pa3sbHBKY COOpY:KeHHH B Harype;

AKTH HA CKPHTHE H ClieNHalpHbe PaGoTh (OCHOBaHHe MOX TPYOH,
3ajleska CTHIKOB, o6Ma3Ka GMTyMOM, CBapo4Hble M Apyrue paboThi);

corJacoBaHHsl Ha BCce M3MeHEeHHH DPOeKTa (C 3aKa34YHKOM H aBTO-
poM mpoekra);

aKTH Ha TFHApaBJIMYeCKHe HCAMTaHHs (Ha SKCQUIALTPALHIO H
HHHALTPAUHKIO, pHC. 5.2);

macropra Ha TpyG6hl, cTpoiiMaTepHalLl H JeTaltH;
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Ta6nanna 53. HonycTuMas BeJHYHHE MOCTYMIEHHS
HJAH YTeUKH BOAH uepe3 CTEHIKM M CTeHKH TPySOnpoBOAOB

DonycTumeft o6neM fola- HonyctHmuifi o6nem noba-
BAeHHOR B TPYGONMpPOROA BOZHW BAeHHON B TpyOonpoBof BOAM
(NPHUTOK BOAMW) Ha 10 w (npATok Bopk:) ua (0 M
Ycaon- ANHHE HCMBITHBEEMOrO TPy- Ycenoe- AJIMAN HCILTHBAEMOro Tpy-
Hmft GonpoBoga 3a BpeMSl HCMb- HRf 6onpopoxa 3a BpPeMA HCObI-
Ruamerp Tauf 30 MHH gns Tpyl, A AAAMETP TaHuAa 30 Muu xaaa TPYS, a
TpyGO- TpySo-
npoBoOfa apoBojxa
D_, MM KHeneso- D_., MM Heneso-
¥ GeTon- Kepamn- | 8cGecTo- ¥ GeTonu- kepaun- | &cGecto-
HHX H YecKHX UeMenT- MBX H qyeckHx | WEMEHT-
GeTOHHKIX HB X GEeTOHHURX HuX
100 1,0 1,0 0,3 400 6,7 4,2 2,2
150 1,4 1,4 0,5 450 — 4,4 -
200 42 2,4 1,4 500 7,5 4,6 —_
250 5,0 3.0 — 550 — 4,8 —
300 5,4 3,6 1,8 600 8,3 5,0 —
350 6,2 4,0 o

NMpuwmenaHua: 1. [IpH yBeJIHYEHHM TIPOAOCIMHTEALHOCTH HCMWTAHHA Goawy
30 MHH BEeJHUHMHY gONYycTUmMOTO ofpeMma JoGaBAeHHOM MORH (MPHTOKZ BOAB) CAeAYeT yBenmuq
BATb TPONOPUHOHAALHO YBEJHUYEHUIO MPOROMMHUTENLHOCTH HCIOBTAHHA. 2. Bennunny xon
CTHMOro ofbema fo6aB/erHON BOXW (NPUTOKA BOAW) B JMeNe30OGeTOHHRA TPYOONpPOBOR Jirks
MeTpoM cBhimle 600 MM 32 BPeMAa HCMBITAHHA 30 MHR MOMHO OMpefeNHTh 1o dopMyse g =
= 0,83 (D 4 4) n, rne D — BHYTDeMHHH (YCAOBHH{]) AHaMeTp TpyGonpomoma, am. 3. JA#
Hene306eTOHHWX TPYGONPOROAOR CO CTHKOBHMH COSQHHEMHSIMH Ha PeIHHOBMWX YMJOTHHISs
nAx jgonycTHMbil o6nem noGasfeHnON BoR:l (MPHUTOK BOXLI} cllegyeT NMPUHUMATE ¢ Ko3ddas
unentom 0.7. 4. JonycTHMue 061eMbl 06aBASHHON BOAN (TIPHTOK BOAN) Yepes CTEHKH H AHHIER
KOJIOKUA HAa |1 M ero TAYGHHMH CJAEeAYeT NMPHHEMaTh DaBHLIMH ROMYCTHMOMY ofbemy RobapieHs
HOM BOAW (MNPHTOKY BOXW) Ha | M AAHHE TpyG, gHAMETDP KOTOPHX DABHOBEJAHK TO MJAOmAN
BHYTpeHHeMy gHaMeTpy Konoxua. 5. JlonycTHMmf of6beM goGaBAeHHON! BOXW (MPHTOK BORM|
B TPYGOIPOBOX, COOpYMaeMnll H3 cCOOpDHHX xene306eTOHMBHIX 3JeMeHTOB H GJOKOB, CcJaepy
OpHHMMATL TAKHM K€, Kak AAA TPYOSONpPOBOAOB M3 XKeJe306eTOHHMX TpyS, pAaBHOBENHKH
Mo NJOUIAKH MOMEePEeYyHOTO CeHEHHR.

CNPaBKy OT 3KCIJIyaTHpYoUlef OpPraHH3alHH o CpoKaxX JHKBR-
JlaLHH HeNoJeJIOK K JeeKToB.

[TpH npuemke KaHalusaumH ocoboe BHHMaHHe cleflyeT o6paTHTH:

a) Ha Ka4yeCTBO OCHOBAaHHS TOA TPYGH H 3allelKY CTHIKOB MeXAY
HHMH- IO BCeH OKPYKHOCTH CTbIKa (PHKCHDYETCH B aKTe Ha CKPHTHI®
pa6oThl);

6) Ha nNpoBepKY NMPAMOJHHEHHOCTH YKAalKH TpY6 Ha CBeT MeXAY
IBYMs CMeXHBIMH KoJofinamH. JlonyckaeTcsi OTK/OHEHHE OT KpYI#,
BHIMMOrO NpH NPOCMOTpe TpyGonipoBoja, He Gonee 1/4 puamerpa ne
ropH30HTaJH, HO He Gojee 50 MM B kaxayio cropony (CHuIT 3.05.04—#
85). OrkaoHeHHe OT NpaBHAbHOA (OPMH KPyra No BepTHKaJH HO
jaonyckaercsi. OCMOTp CTHIKOB H BHYTPEeHHHX TOBepXHOCTell Tpy6 AW
amerpom 200—1000 MM pekoMeHRyeTcs NPOU3BOIHTDL TeNeBH3HOHHLIMA
yCTaHOBKaMH;

B) Ha THJApaBIHYeCKHe ucnuTaHHa TpyGonposogos (CHull
3.05.04—85). HcnureiBalotrcss TpyGOmMpOBOAM  Ha  yTedky BoAbE
H3 HUX MO KOJH4ecTBY JONHTOH B Gak BoAn 32 30 MUH B mepecuem®
Ha | kM B CyTKH (cM. pHc. 5.2), a Takxe HA HHAQHAbTpauHio (noma
JlaHHe TPYHTOBHIX BOL B TPy6Hm H KOJOANUH [PH BLICOKOM YpOBH®
TPYHTOBHX BOJ) BH3YaJlbHO IO 3aMepy MOTOKA BoAs B TpyGe. Pes
3yJbTaTH THAPABJHYECKHX HCHLITAHH# CpPaBHHBAlOTCA C JaHHLIME
ta6a. 5.3 (CHull 3.05.04—85).
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IF'nasa 1l. 3KCANYATAUMSA KAHAJNMSALHOHHOH CETH
M COOPY)XEHMA HA HER

§ 5.4. HaGmoaenne 3a KaHANM3aLMOHHOH CeTblo.
HapyxkHbifl U TeXHHYECKHH OCMOTP CETH.
Coctas Gpuraj mo OCMOTPY CeTH

Ha6monenue 3a TEXHHYECKHM COCTOSTHHEM CETH BKJIOuaeT B cels
paGoTHl, NpHBEJEHHLIE HUXKE.

HapyxXHB#A OCMOTp CeTH BHINOJNHAETCH ONLHHM-IBYMS
06XORYHKAMH HJH clecapsaMu. llenb ocMoTpa — BhisiBieHHe nedexT-
HBIX JIIOKOB H FOPJIOBHH KOJIOJIEB, NPOCAfloK FPYHTA 110 OCH TpaccHl
y KOJonleB, HaNHYMA KOOpAMHATHRIX Tabauuex. [lepuonuunocTk
0CMOTpa — OfHH pa3 B 2 Mecsiua.

B ofsasanHocTH OOGXOJYHKOB BXOJHT BOCCTAHOBNEHHE CTAPHIX
3aKpalleHHHX KOOpLHHATHRIX Tabauyek (puc. 5.3), KoTOpHe HaHocATCA
na GaHKafiluHe K KOJNOJALAM CTEHBI OMOB, CTONOH HJH YCTaHABAHBA-
IOTCH Ha CNenHalbHBIX cTonbukax y KogofueB. ®oH KoopruHat-
Hoft TaGaH4yKH — Gennifi, HUHPPH — YepHHE, GYKBH MOryT OHTb pas-
woro uBera, ocobeHHo mMpH HalHyuK ABYX H OoNee cerell kamanu-
sauuH. B Kpy:KKe Ha pHCYHKe MOTYT ObiTh IIPHBEIEHH CJAEIYIOLME
o6osnavenuda: C (cmorpoBo#i konozen), [l (RoxaenpHeMHkifl KoJojen),
K (xonrponemit xoaozen), Il (waxra), BC (6yposas ckeaxmuua),
K (xamepa [Hiokepa).

TeXHHYEeCKHH OCMOTP KaHalH3aULHOHHOHN
ceTH Bunoauserca 1—2 pasa B rof Gpurago#l M3 Tpex craecapeil.
[lenb obclefloBaHHs — BBIABJEHHE NOBPEXIEHHK Ha CeTH (COCTOAHHA
JIIOKOB, CKOO, JIOTKOB), HalH4us HHQHILTPALUHH, CTENCHH HANOJHE-
HHs TpyO, HeoOXONHMOCTH NMpPOYHCTKH H DPEMOHTA CeTH.

Texnauueckuf OCMOTPp OCHOBHHX MAaTrHCTDP a-
J e #, JMBHECNYCKOB, CKBAXHH H APYTHX TPHCOENHHEHHH K TOHHEb-
HBIM KOJIJIEKTOPaM, AIOKEPOB M aBapHUHHEIX BHNYCKOB BBINOJHAETCS
Gpurafofl M3 NATH—CeMH cJecapefi B 3aBHCHMOCTH OT CJOXHOCTH
00B€KTa K B COOTBETCTBHH ¢ TpadHKOM, COCTABAE€HHLIM [JIABHHIM HH-
KeHepoM cayk6u. B pesysabraTe ocMoTpa cocraBaswTcs ReeKTHAR
BEJlOMOCTb H CMETH HA TEKYIMHH M KaNHTaJbHLIH PEeMOHTH HJH Fpa-
(PHKH Ha NPOYHCTKY ceTed.

OcMoTp BHYTpPEeHHHX NMoJoCcTeH KaHaJaH3a-
DHOHHKEKX TpPyO6 auamerpoMm 200—1200 MM MOMKeT BHINOJAHATHCH
TeJeBU3HOHHEIMK  YCTaHOBKa-

MH Ha aBTOXOLY (NPOH3BOACT- e
Ba MHOCTpaHHHIX ¢Hpm). Ore- O -
HeCTBEHHELIE TEJIeYCTAHOBKH ' ladcs
Nofo6HOrO BHIA €lle He NPo- .,
u3ponATcA. s npoBefeHHS o 126
' 43
,L—-.'_Q
Puc. 5.3. KoopauuaTkbie TaGnuy- -
KH phdg KAHAJAH3AILHOUHHIX KO- L
ROAMEs 1 15em
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OcMOTpa Heo6XoAuMa GpHraja H3 Tpex cJecapeil, Teleoneparop, WmIg-
¢ep u xommieKr o6opyloBaHUA [AJA NPOTAMKE TeJeKaMephl Ha pac.
crosirde Jo 100 m.

OcMOoTp rAy60KO 3aJOXKEHHBX TOHHEMN b
HH X KOAJAEKTOp OB guamerpoMm 1200—4500 MM Bunonusercy
KoMmIyiekToM ofopyjloBanKsa, Hanpumep Tuna I'd-6 ¢upmu «HM6aks
(DPT), msroroeienHbM mo 3akasy JIEHHHTPaLCKOro YNpaBleHHs
«Bojokanan». B komnaekr Bxopsar: TedeycramoBka ['®-6 wa asro-
Xony, snexTponebeska ¢ 2-KHJIOMETPOBLIM TPOCOM Ha CTEeHHalbHOM
apronpuuene. Kpome Toro, s HopMajbsHo® paborhl GpHraiul HeoB-
XollMMa ellie oJlHa aBTOMamuKHA-GYProH ¢ reHepaTopoM H pafHOCTaH-
udedd. Teneycranoska Ttakxe paguodpuuspoBana. OGCIyKHBaHHe
KOMIIJIEKCa NPOH3BOAXTCS OpHrafof M3 ceMH ciecapel, ABYX onepa«
TOPOB H JABYX IuodepoB.

[Ipn wuHCTpyMeHTanbHOM npoBepKe KaHAJH3aUHOHHBIX ceTeli B
COOPYMEHHH reodH3HYECKHMH METONAMH BO3MOXKHO 3(OpeKTHBHO K
AOCTOBEPHO pelaTh CJelyiolHe 3a/layuH:

onpefiesieHHe NycfoT B rpyHTax, BMEIAMOMKX CETH H TOHHEJbHLIN
KOJNJIEKTODH, a Take 30H padyMJIOTHEHHA TPYHTOB Ha PasjHUHHIX
ray6uHax;

ofcsie0BaHHE TEXHHYECKOTO COCTOSHHS KaHANH3aLHOHHBIX JKes
Je306eTOHHEIX TPYGONPOBONOB € LE/LI0 BLIAB/IEHHA Ne}eKTOB H pas-
pyleHHH;

onpeneseHye MecT Teyeft M3 pasNHUHLIX TpyGONpPOBOIOE H COOpY=
MeHHui;

NedeKTOCKOIHA ceTedl, TOHHeJeH M JPYTHX COOpYIMKeHHH,

onpenesieHHe YpDOBHA OCalKa B prﬁax H TOHHEJBLHHX KOJJEeK*
TOpax;

MOHCK MECTONOJIOMKEHHS pasjMYHOro BHAA TPYGONpOBOJLOB;

MOHCK 3aCHINMAHHBLIX FPYHTOM HJH 3aacalbTHPOBAHHEIX KpHILER
JIOKOB KOJOLLEB, WAaxT, BYpOBHX CKBAMKHH.

[Tlo onmity paborel reodusHueckoro yuacTKa JieHHHrpaacKore
ynpasnenua «BollokaHan», AN BbINOJHEHHS TEPeYHCIEHHBIX BbILE
pabot cieyeT NMpHMEHSATb CJelYIOlHe METOLK: 3JEKTPOpPAa3BefOYHHE,
KapoTaxHble, CeHCMOpasBello9HEIe,

[Tpr sadNexTpopa3BeNlouyHBX MeTOAaX MIOpHMe
HACTCH 3JEKTpopasBeflouHas OeCKOHTaKTHas annaparypa [IMIT-14
(o6Hapyxenue ocnabNeHHEIX 30H H NMYCTOT B IPYHTE, CKPHITHIX Meck
yTeqYKH H3 BOJONPOBOAHLIX TPYO H pe3epBYapoB, TOHCK 3achillaHHuN
rPYHTOM M 3aac(ajbTHPOBaHHLIX KpBIWEK JIOKOB).

[Tpu XxapoTaXHBX METONAaX HCNOAL3YIOTCA Kapo”
taxupie crauupun CKB-69, CK-1/69 ¢ pasnHuHbiMM cnenHasbHBIME
3oHaaMH (BuisiBieHMe JedekToB B Tpy6ax KaHalH3auu, onpefcncHHE
YPOBHSL JOHHHIX OCAJKOB B Tpy6aXx).

[Ipu ceficMOpPas3sBeRlOYHHX MeToRax MNpHMe
HAlOTCA ceficMopa3Beflounble craHuMu «[louck 1-6/12-ACM-OB»
CMOB-0-24 u 24-gkaHanbHas celCMOpa3BeflouHas Koca C CeHcMOo~
npuemudkamu CB-2-30 (o6napyxeHue ociaGleHHHX 30H H mycTol
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B rpyHre). [lo BceM nepeyHc/ieHHbIM METOJaM, KPOME CTaHAAPTHOrO
NPUMEHEHH S, HCTOJNB3YeTcs HOBasg TEXHOJNOTHs M METOLMKA NpoBele-
nua pabor, paspaborTanHass paGoOTHHKaMH JIeHMHIPAaLCKOro ympa-
BneHHs «BolokaHan». MeToauka o6paGoTKH TreoH3HYECKOrO MaTe-
pHana, T.e. HHTepmperaunHs (TeXHHYECKOE 3aK/IIUEHHE), TaKkKe
OTJIMYAeTCst OT CTaHAAPTHLIX CNIOCOGOB MHTEPIpETAlHH Feo(HU3HUECKHX
MaTepHaJoB.

Bce paforel no HaGJa0neHHIO 38 KaHAMH3ANMOHHON CEThIO JOMMHE
NPOH3BOJAUTLCH B COOTBETCTBHH C HOpMarTHBamu [21, 22].

§ 5.5. Hamepenue pacxofia MMAKOCTH
B KaHAJM3AIHOHHMX KoaneKTropax *

Hanbonee npuemneMbiM cnocoGoM onpeneseHHs pacxola CTOYHOH
MHUIAKOCTH B KaHA/M3AUHOHHHIX KOJJIEKTOPax sBASETCH MeTolX, pasz-
pa6otanneit BHUW BOATEO 15, 9, 19, 24), ocnoBanubif Ha H3Me-
peHHH YDOBHsl BOJbI B TONEpPEYHOM CeueHHH KaHasta. Jlanzbii meTop
ofecneuynBaeT HeOGXOXMMYIO TOYHOCTL H3MEpPEHHH NpH COGJIONEHHH
CeAYIOMHX YCIOBHH:

MOTOK B KaHajie SIBASETCS HJH MOMeT GbiTh NPHHAT NPAaKTHYECKH
YyCTAaHOBHBLIMMCS

pacxon TJaBHO W3MeHSercs,;

PeXHM TEUEHHs CHNOKOMAHBLIH (BOJIHBI TIEPEMEILEHHS OTCYTCTBYIOT);

IBHIKEHHE XXHIKOCTH paBHOMepPHOe (BIHSHHSA NOANOpPA HJH cnaja
[IPAKTHYECKH HET);

MHHUMANbHEIE AuameTp Koaaektopa 0,2 m:

MHHEMAaNAbHOe HamoaueHue A > 0,1 m;

B NEPHOL M3MEPEHHH KHO H CTEHKH KaHalla He NOIBepIKEeHHl 3aHfe-
HHIO HJH 00pacTaHHIO.

Mero u3MepeHHs pacXolla B KaHalax IO BeJiHYHHe HX HanoJHe-
HHsl MOKeT OhiTb pea/ii30BaH ABYMs cnocobamu:

NyTeM HCHOJB30BAHHA TpalyHpPOBOYHON XapakKTepHCTHKH, T. €.
3aBHCHMOCTH pacXoda OT HAanoNHEHWA KaHala, MNOJYUYeHHOH [PH
NpelBapATEJbHOH I'PAIYHPOBKE H3MEDHTE/IBHOMO CEYBHHS KaHajla Ha
BceM [lHAnNasoHe H3MEHeHHs pDAacxoia;

1yTeM HCOO/Mb30BAaHHS TPafgyHpPOBOYHOR XapaKTEpHCTHKH, NONY-
YeHHOH B pesyJbTaTe H3MEPEHHS pPacxoja W HaloOJNHEHHS KaHanla
B ONHOH-IBYX TOUKaX JHANa30HA H3MepeHui.

BuiGop cnocoGa 3aBUCHT OT TpeOyeMo¥ TOMHOCTH, BEJHYHHBI pac-
X0[a, HAa3HAYeHHS K THNA Kadana, ynoOCTBa rpalyHpPOBKH H3MEpH-
TeJIbHOTO Ce4eHHS M npyrux yciosui. HauGonee TOYHBIM H TPyJOeM-
KHM siBAsieTC NepBuiit cnoco6. BTopoi cnocof coueraeT AOCTATOYHO
BBICOKYIO TOYHOCTh ¢ HeSoabluuM obwvemom pabor mno rpaiyHposke
M BCJENCTBHE STOro ABAsfercA B GOJbUIHHCTBE CJAy4aeB ONMTHMAJb-
HhIM,

* Hanncako npy yqacTHM KaHi. TexH. Wayk A. B. Baarowpasosa.
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Pam{omepﬂoe yCTanoBHBIIEECA TeUYeHHE XHIKOCTH B Ce4YeHHH
NpAMOJHHEAHOTO KaHala OnHChiBaeTca ¢opMyJoi

Q = AwR?*S, (5.%
rie o = f; (h); R = f3(h); A — mHOXuHTeNb, O6BLEJHHSAIOMHH No~
CTOSIHHEIE 151 JIAHHOTO CEYeHHR KaHa/a BeJHUMHhI.

Muoxutens A craelyer onpeleisaTb SKCOEPHMEHTAJIbHO, H3MEPHH
pacxon M Hano/HeHHWe KaHajaa h:

4 = Q/(wR*A). (5.3)
3uaveHne A NpH HECKOJAbKHX H3MEpEHHHAX PAacXOAa M HaTNOJHEHHH
KaHaja cjelyeT Onpefe/ATh KakK cpefHee apH(MeTHUECKOe.

Ilns onpepesenus 3Hauends Q, B JAHHOM CeYeHHH MOJyYeHHYIO
BeanuHHy A cielyeT noACTaBHTb B ypaBueHHe (5.2) npu 3HaueHHsX
Ay, COOTBETCTBYIOWIHX MOJHOMY HanoJHEHHIO KaHnana. [Ipu usBecTHOH
BeJIHUMHe Q, 3nauenne Q 1Mis pasiu4HBIX HanoauenHid A/d MoxHg
OMNPEJEeJHTh ¢ MOMOLIBIO TaGJHIl HAH rpaguKoB no gopmyJe

Q = kQq. (5.4

TpefioBanua K H3MEpPHTEJNLHOMY CEUYEHHIO 3aBHCAT OT NPHHATOIY
cnoco6a onpegeiieus pacxoza. Eciu HaMepHTeabHOe ceyeHHe 3a[aHO,
TO NPHMEHHTENIbHO K HeMy cJelyeT Ha3HAYHTbL crnoco6 H3MepeHHS
pacxoja,

Ecan pacxon uamepsiercss mo mepBoMy croco6y, T. e. NPH NOMOLH
rpajyHpPoBOYHOH KPHBOH, COCTaBJieHHOH MO 3KCNepHMEHTaJabHLIM
JaHHBIM, BO BCEM JH2MA30HE H3MepAeMbiX pPacXOJ0B, TO H3MEPHTE/b-
HOe ceyeHHe BhIGHpaeTCH Tak, YTOGB HA NMOBEPXHOCTH KMAKOCTH He
6BLI0 MECTHHIX BOSMYINEHHH, BbI3bIBAEMBIX NOBOPOTAMH MOTOKA, he-
penajaMH H T. Il., H3-33 KOTOPHX IrpaJyHpoBOYHAs KpHBasd MeHAJach
6Ll BO BpeMeHH.

ITpH usmepenHu pacxofa mo BTOpoMy criocoby, T. e. NpH MOMOILK
rpajyHpOBOYHHIX KPHBBIX, MOCTPOEHHHIX MO OJHOMY-IBYM 3KChepH-
MEHTaJbHO OMnpellesleHHbM 3HaueHHAM A, H3MepHTe/NbHOE CceueHHe
cjellyeT nomewath Ha INpPAMOJHHEHHOM YydacTKe KaHata, pacroJos
xeHHom Ha pacctosnuH (40 <+ 50) k or nepenana, nosopora, mpucoe-
JMHeHH! BeTBH KaHajla H IpYIHX BO3MyLIeHHH nNoToxa. Huike name-
PHTe/IbHOrO CeveHHA IJMHA NPAMOrO Y4acTKa fnoJxHa OuiTh, Kak
npaBuJo, He Mmenee (10 -+~ 12) A,

B u3sMepHTe/IbHOM ceueHHH He AO/KHO GHITh MECTHBIX BBICTYIOB,
3aKJaJHbiX AeTasledl M JIPYTHX NpeiMeTOB, BBI3bIBAMOMX HCKAaXKEHH®
YPOBHSA 32 CYeT MeCTHLIX BO3MYLIeHHU NOTOKA. ﬂ“ﬂﬁ H3MepeHHs ypOBHA
NpH MpOBelieHHH KPATKOBPeMEHHLIX H3MepeHHH npumensiorcs npo-
cTefiluHe CpejCTBA M3MEDPEHHST — BOAOMEpDHBIE DPejiKH.

s cucreMaTHYeCKHX H3MepeHHH cJ/efyeT NpHUMEeHATb eMKOCT+
Heie (AHY-2) nueBMoMeTpHYeCKHe HJH YALTPA3BYKoBHE ypOBHeMepH.
JlaTYHKH eMKOCTHHIX HJH YJALTPasBYKOBHX YPOBHEMEpPOB yCTaHaBJaH-
BalOTCA B KOJOAIAX HAa CeTH M 3aKpenasiorcd JHGo K JecTHHLe, JAGO
K OrpaxjeHHI0 Ha Bce Bpemsa usmepeufi, CHIHan ¢ npegBapHTeNBLHO
OTTapPHPOBAHHBIX NATYHKOB YPOBHH BHIBOJHTCH Ha BTOPHUHHEIA caMo-
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nuwywxi npubop, pPeTHCTPUPYIOWUA W3MeHeHWe YPOBHS HA auar-
pammHo#t fiedrte. Bropuunbiii npubop (camonvcen KCIT-4) ycranasau-
Baetcst B 6yIKe B HenocpelICTBEHHOH GAusoctd OT xojoiua. [Jlns
paBoThl 1aTYHKOB H BTOPHUHBIX NPHOOPOB GynKa JA0JKHA SbiTh 3J€K-
TPHHIHPOBAHA M CHalKeHa OTOMUTENbHBIMH MPUGOpPaMY.

[Tonyyennele nannbie 06pabaTHIBAIOTCA, COCTaBAfercs Tabauua
H3MeHeHWs YpoBHell B TeueHHe BCero BpemenH uHsMepenuid. Jlanee
no rpagyHpoBOYHOMY IpadHKy HaXOAAT 3HayeHwe pacxopa. [paayu-
DPOBKa H3MEDHTE/IbHOr0 CEYEHHS TNPOBOAHTCH C LK TOJYuYeHUS
saBucHMocTH Q = f (h/d).

CkopocTb ClefyeT H3MepsTb NPH MOMOIWH THAPOMETPHYECKHX
BEPTYILEK, 3MEKTPOMATHHTHBIX H3MEPHTEJeH CKOPOCTH WJIH XKe MPOCTO
nonnaBKoM. [HIApOMETpHuYeCcKHe BEPTYWIKH TNPHIOMHBI AJAA H3MEpe-
HHS CKODOCTH B KaHanax mupuHo# 0,6 M 4 6onee. Mamepenuwe cko-
POCTH NOMNJAaBKOM NMPOH3BOAMTCA clienyiomum cnocobom. Ha yuacrtke,
rie NpPOBOAATCA M3MepeHHs, BHOGHDAIOTCA JBa KOJOILA, B OOMH U3
KOTOpHIX Gpocaercs MOMAaBOK, M BKJouaercs cekynfomep. Korna
NONAaBoK NPOXOAHT CTBOP BTOPOrO KOJMOALA, CEKYHIOMEP BhIKAIO-
yaeTca. 3nHaa BpeMsa 7, 3a KOTOpOe MOMAABOK [POLIR MEXIY IBYMSA
KOJIoAUaMH, W paccTosnue L Mexay HHMH, MOMCHO BHIYHC/IHTL CKO-
pocTh MOTOKA

v = LIT (5.5)
U CpelHIOl0 CKOPOCTb IOTOKA
Ucp = 0,88”1‘- (5.6)

Pacxoa caenyer BLMCAATE KaK NMpOHU3BeNeHHe CPefHeHd CKOPOCTH
Ugp HA MJOMANL TOMEPEYHOTO CEHYeHUS G

Q = vepo. 6.7

Beprymka I'P-99 sakpenasercs Ha luTaHre W yCTaHaBAHBAETCHA
B KaHa/je, B 3aBHCHMOCTH OT €ro HalloJHeHds, JAJd H3MePEHHA MaKCH-
MaJbHOH CKOPOCTH IOTOKA.

Mo uccnenoBanuam [8] 3aBucHMOCTb Mexay cpeiHedl CKOPOCTBIO
noToKka ¥ MaKcMmanbHo#l npH Hanodnesuax hid < 0,5 shipaxkaercs
bopmy ot

o= e~ T) Vr;(f‘l-t-?(,‘,lam—_a_—az__;zﬂ)
(3 8)

TIe Umax — MAaKCHMabHAS CKOPOCTL TNOTOKA; @ —- OTHOWEHHE h/d;
m = 1/3 1 A; A — Kos(puUHEHT TPEHHA TPyGhl.

ITpn wamonuenuu 0,5 < Afd < 1 orTHolueuse cpeinedl CKOPOCTH
NOTOKA K MakcHManbHoli chaepyer onpepeaste no [OCT 8.361—79
B 3aBHCHMOCTH OT KO3phHLUHEHTa FHADABIMYEcKOro TPeHHs A:

A ' 0,01 l 0,02 l 0,03 I 0,04 I 0,05 | 0,06

1+2m

b | 0875 | 08 | o8 | o077 | om | oms3
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TaGauuna 5.4. 3uauenns OTHOUIEHHS cpelHed CKOPOCTH NOTOKA K MAaKCH-
MaJbHOH B 3aBHCHMOCTH OT JAMaMeTpa Tpy6onpoBoaa (d) w Hanoauewus (Q)

:-:i. Huamerp d. M

i‘ 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0,9 1,0 1,2
0,1 |0,817(0,829(0,838|0,845) 0,850 | 0,854 | 0,857 | 0,860 0,863 0,867
0,2 10,81810,830(0,838}0,84410,84910,853 {0,856} 0,859 0,862 0,866
0,3 (0,815]0,827 0,835 0,841 | 0,846 | 0,850 0,852 0,856 0,858 0,862
0,4 10,808]0,820 | 0,827 {0,832 0,837 (0,841 [ 0,844 | 0,846 0,849 0,852
0,5 |0,79540,805(0,812|0,817)|0,821 [ 0,824 [ 0,828 | 0,830 0,832 0,836

hd Huamerp d, M

-

i, 1,8 1.8 2.0 2.4 2,6 2,8 30 3.2 | 3.5 4,0 | 4.8
0,1 |0,873]0,877(0,880 0,883 0,884 0,887 |0,888]0,890 | 0,892 10,894 |0,898
0,2 10,87210,875(0,878] 0,881 ] 0,882 0,88510,886 | 0,887 | 0,889 | 0,892 | 0,895
0,3 10,867 {0,870(0,87310,876] 0,878 1 0,880 | 0,881 | 0,882 | 0,884 | 0,886 | 0,889
0,4 |10,857|0,861 0,863 | 0,866 | 0,867 | 0,870 | 0,870 0,872 | 0,873 10,875 |0,878
0,5 | 0,840} 0,843 | 0,843 | 0,848 0,850 | 0,85t | 0,850 ] 0,853 | 0,855 | 0,857 | 0,860

[lpu nanoanenuu hfd < 0,5 MaKCHMaJlbHaf CKOpPOCTH H3MepsAeTcH
B HEMocpeACTBeHHO# G/H30CTH OT IOBEP XHOCTH NOTOKA, a NMpH Afd >
> 0,5 — B uenTtpe noroka. [las yao6cTBa pacyera cpefHell CKOPOCTH
COCTABJIEH NepecyeT MaKCHMa/bHOH CKOPOCTH B CPEAHIOI B 3aBHCHMO-
CTH OT avaMeTpa TpyfGonpoBoja M ero HanoaHeHus (rada. 5.4).

[nomans XKHBOro cedeHHs AJAA KPYIVIEIX KOMJEKTOPOB oOnpeje-
Jasercd no ¢dopmy.e
42
8

= (p — sin ), (5.9)

rae
@ = 4arctg V h/{d — &},
ITo nonyueHHLIM [AaHHEIM CTPOHTCA IpajyHPOBouHas 3aBH-
cHMOCTb AJf 3Toro KaHana: Q = [ (h).
Pacxon cTO4YHBIX BOJ B KOJJIEKTOPE onpelenfercsi KOCBeHHBIM
OyTeM [0 H3BECTHOH TrJyGHHE

h/d T NOTOKa B CeYeHHH KaHaJja, rge
p NPOH3BOJMJIACL I'DalyHpPOBKA.
08 / Pacxoa xuaxoctu npu moss
A HOM Hanouhenuu (h = d) BLUHC-
06 > JAfieTcs MO 3aBHCHMOCTH:
/ 8/3
04 // Qu = 0,3124,, 4%,
02 A —]

Pyc. 5.4. I'pabux zabucumocTn oTHO~

CHUTEJIbNOIro HANOAHeMHS OT OTHOCH-
0 02 04 o0& 08 10 0/, TENLHOTO pacXxoia
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Ta6armua 55. HaMemenue pacxozoB CTONHHIX BOX B KOMTEKTOpe

mo ya.. . + .+« &
Creop H3MepemHs . . . . . .
Fay6una
Yacu noy:roxa Pacxop Yacw TnyGugra Pacxon
CYTOK HHAKOCTH, CTOYHBIX cyToK moTOKa CTOYHBIX
M nox, My WHAKOCTH, M | BOA, M%/4

0—1 12—13

=i 2300

Cyroysmift pacxog . . . . . . .
KoatpdunHeHT HepaBHOMEPHOCTH .

rie A.p — cpeaHee 3HaueHHe MHOXHTeJs, BXOAAIIEro B ¢opMyny
I/ BBIYHCJEHHS pacXoma (3Ta BeJNMYHHZ HAaXOXHTCA NPH TpaiyH-
POBKe H3MEPHTEJbHOrO CEYeHH:).

[lIo rpaduxy, nprBesensomy Ha pHT. 5.4, No KU3BeCTHOH OTHOCH-
TeNbHOH ray6uHe A/d HaXOAHTCA OTHOLIEeHHe pacxoioB: kB = Q/Q,.
ITo HafijeHHoN BeMHYHHe R H H3BecTHOMY 3HaueHHo Q HaXogHTcA
pacxol NpH AaHHOM HaMOJHEeHHH:

Q = kQu. (5.10)

Jlns onpepeneHHs CYTOYHOIrO Pacxoia CTOYHBIX BOJ, NpOTeKalo-
IHX nO JAaHHOMY KoOJJeKTopY, Heo6XOAHMO H3MepeHHe YPOBHs#
CTOYHBIX BOJ KPYIJIOCYTOYHO, C MAaKCHMalbHOH JIHCKPETHOCTBIO H3-
Mepenuii B 1 4. 3T0 BO3MOMXHO TOJMLKO € MOMOILLIO CAMOMHLIYIHX
NpHGOPOB HJ/IM APYTrHX aBTOMATHYECKH AEHCTBYIOUHX CpPeACTB H3Me-
penns. PesynbraThl H3MepeHHH M pacueToB cBefeHn B Tabia. 5.5.

§ 5.6. NpodHNaKTHYECKAS NPOYHCTKA KAHAJH3AIHOHHBIX
ceTeil

HenocrosHeTBo FHApAaBJHYECKOr0 pexHMma B KAaHaJHU3allHOHHBLIX
ceTdx, HeGNaronpHATHHEIN penbed H cayuaiinoe nonafaHue B TPYOHI
HE TPaHCMOPTHPYEMLIX CTOYHOH BOXOH I[IPEAMETOB BHI3LIBAaET He0oO6XO-
JHMOCTb NPOMHIAKTHYECKOH NPOYHCTKH ceTH. B GosblUHHCTBE ropo-
JOB TOJbLKO 4acTh CeTH He Hyxzaerci B Hed. [lepHOAHYHOCTH Npo-
YHCTKH 3aBHCHT OT MecTHBIX YCJOBHH H KoseGaercd oT | pasa B He-
CKoJibKO JieT o 2—3 pa3 B rol. B noxneswix cerax wacro HaGiio-
AaeTcss HaKONJeHHe ocagKa B ce30HHl ropa, xapaKTepnsyeMHe cJa-
GBIMH BOXIAAMH, a B 06HJ.ECHJIHBHHX KoJaneKTopax — TaK¥e B 3a-
CYLIIHBREIE H XOJOJHbIe; NPH JHBHAX, 8 HHOTAA NPH BECEHHEM CHero-
TAAHHH OCAJOK YacTHYHO HJH TNOJHOCTBI) BHIMBIBAETCH.

IMpodpunakTidueckas INPOYHCTKA [POM3BORHTCA TFHAPORHHAMHYe-
CKHM, THIPAaBJMYECKHM HJIH MeXaHHUecKuM CcrocobaMH.
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TaGanma 586. Mamunel 117 TRIPOJHHAMHUYECKOH MPOYHCTKH
KaHAMH3ALKOHHBIX ceTel

oo KO-502 KO-504
Tun Gasoceoro waccn 3HJ1-130 KamA3-53213
TlponasouTensHoCT Hacoca, a'e 2.8 3,5
MaxcuManLHO® faBieHHe na BLIXOAE H3 Ha- 10 16
coca, Mlla
BumecTHMOCTb UucTepubl, M3 4,7 9,6
[nuna pyxaBa BHCOKOTO aBaeHHT, M 100 100
YenoBusii IPOXOA PyKABd, MM 25 25

Tuaponriamuyeckas poYHCTKA 3aK/110YAETCS B pa3MblBE A BhiHOCe
0Cajka CTpyeH BoAbl, MojapaeMo#l noA GOABIIMM HanoOPoOM HeMocpen-
CTBeHHO B TPYOy no wianry oT crnenHaabHelX Malwnd. [aaur ¢ peax-
THBHBIM HAcaJlkoM, MMeIIHM HEecKOoJbKO OTBepcTHil, 06palleHHBIX
Hasajg NoAd yriom 15—45° X ocH, 3aBOAMTCA B HH30BOH CMOTpOBOR
KoJojel, npoyHmaemoro ywactka. [Tocsie BKaoyenns BLICOKOHANop-
Horo Hacoca 6aarojaps co3JlaBaeMod CTPYAMM peakTHBHOH CuJe
HacajJloK BMecTe co IUJaHroM, CMaThiBaeMbiM ¢ GapaGaHa, GBICTPO
npoaguraercad snepef, eaMy4yuBad ocajox. Koraa Hacagok mposiaer
OAMH-ABA WHTEpBaia MeXJy KoJOALAaMH, BKJYaercA NpHBog Gapa-
GaHa, KOTOPBIH HamaTblaeT wIaHr ofparHo. JBuxyuwimiicad Hacajok
MOLHBIMH CTPYAMH BOJILI CMLIBAaeT yxe B3MYYeHHHI ocagoK. ['mapo-
IHHAMHYeCKas OPOYMCTKa HauBo/ee NPOTpecCHBHA, TAK KakK I03BO-
JAfeT MOJHOCTbIO MeXaHH3HpoBaTh paboTy.

Mawvnbl Ans TUIPOAMHAMUYECKOH NPOYHCTKH W3rOTaBAHBAIOTCH
Ap3aMacck¥M 3aBONOM KOMMYHAa/JbHOTO MALIMHOCTPOGHHS H BbINY-
CKalOTCA C KOMIJIEKTOM HacafOK MsTH THNOB. OCHOBHbBIE TEXHHYECKHe
NOKasaTenH 3THX MaulMH npuBegeHsl B Tabn. 5.6,

luapoavHaMuyeckuM crnocoGOM NPOYHLIAIOTCA 6GbITOBbE, AOXKe-
Bble H OBIECNNaBHbe KaHann3auMoHHLIE CETH NPY gnamerpe Tpy6 ot
150 po 500—600 mm.

wiopaBnuygeéckan TPOYUCTKA OCHOBHIBAETCA Ha pa3MbIBAOUIEN H
TPaHcNnopTHPYIOWeH CNocoGHOCTH MOTOKA CTOYHOH HAH TIPHBO3HOR
Bogbl. Co3faHHblf TeM HAM HHBLIM (1yT€M MOTOK C MOBLILEHHBMH CKO-
pocTamy pa3MbiBaeT M TPaHCNOPTHPYET OCAJOK BHH3 NO TeueHHIo.

Ina ruapasivyecKOd NpoYHCTKH NNABAIOWHMK CHApsgaM¥ NpH-
MEHSAOTCA HalyBHBIE DE3HHOBLIE HIADB!, 3aKJ/04eHHLIE B Ope3eHTOBYIO
Kamepy, /JepeBAHHbIE CILTOWMble, AePeBAHHBIE HAM MeTajnHYeCKHe
nonpte UHAHHAPH (Tabn. 5.7). [Tonsle WHAMHAPH yacTHuHO (Ha 1/2—
2/3 ofbema) 3anONHAKTCA BOLOK ANA YMeHbLIEHHS naapydecTH. [las
CHEpKHUBAHHS MJIaBYYHX CHapAJOB HCIOJAb3YHOTCH pyuHLle Je6eiKH
(ra6bn. 5.7). Heo6xoaHmoe Tsrosoe ycuiaxe NnebenxH moxer OniTh
onpezeseHo no dopmyae (kH)

G = 1044, (6.11)
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Tacdanuuma 5.7 XapakTepucTHKAa OCHOBHOro OGOpPYAOBAHHS
IAS THAPaBAHYECKOH MTPOYMCTKH KaHaJu3allHOHHOH CeTH

uaneapa xepe- Lununape JleGenkn
BfIHHLIE CIIJIOLIHbBIE nonwe
ﬂTg;gi;’P %g:::;? Tarosoe
oM ?;’;_ “i‘;,' Ana- HAnnua Hna- anua, y:j:;t;;:e HAnamerp
MeTp, Ge3 ¢Ko- MeTp, oM noxnope TpOCa,
cM Onl, CM oM a0 2 w), MM
wH
15 13 13 17 — — 1 5—6
20 18 18 22 — — 1,5 5—6
25 22—-23 | 2223 27 — — 3 5—6
30 27-28 | 2728 32 27—~28 | 2530 3 5—6
40 36—37 — — 36—37 | 35—40 5 8—10
50 45—47 — S 45—47 | 40—45 5 10—12
60 54—56 — — 54—56 | 50—55 7,5 10—12
70 -— -— —_ 6465 | 6065 10 12—14
80 = -— - 72—~75 | 70—76 15 1214
90 — — -— 81—84 | 7580 20 12—14
100 — — — 90—93 | 85—90 20 14—16

rae d — AHaMeTp UMAWHApAE, M; ff — BO3MOMHBLIA HAMOP 33 UHIHHI-
pPOM HaJ ero ochio, M.

IunpaBnnyeckas npoYHCTKA llapaMH H UHJIHHAPAMH NpHMeHAeTCA
Ha- GLITOBBIX M O6llecH/NaBHEIX KaHAJIHM3aLHOHHLIX CETAX MpH pacxo-
JiaX B HHMX, GJH3KHX K PacyeTHHIM, H yMepeHno#l 3acopenHocTH. [Ipu
nuaMeTtpe Tpy6 1000 MM u Gosiblue HHOIZA NpUMEHSIOT CaMOXOJHBIE
THAMeJ/ble CHAapfAlbl, KOTOpHIE NpPeACTaBJAAIT cOG0H CMOHTHPOBAaHHLIHA
Ha Te/eXXKe LIMT, 3aKpLIBAIOLIHA HHXKHIOW YacTb TPYOLI NpuUMEPHO
Ha 2/3 no BuicoTe. B BepxHell W HHXXHeH yacTH mHTa JejaeTcss BOAO-
CAHBHOH BBIPE3 ¢ MOABHXHBIM PHKPHIBAIOWKM ero 3aTBopoM. Takue
IHTHI CAMOCTOATENLHO MeRJNEeHHO NpOABHraiwoTca Nno Tpybe (CKopocTb
50—150 m/cyT); HenpepmiBHOro HaGawoneHuss 3a HHMH He Tpe-
6yeTcsi.

JoMoBLIe TpHCOeAWHEHHsI, COeJHHHTeNbHble TPyGH OT JlOXKue-
NPHEMHHKOB H Apyrue TpyGomnpoBoabl AHamerpoM JIo 250—300 mm
MOTYT NPOYHINATBCH NPH NOMOLYH NOJMBOMOednwX MawHH. Boma no
LJIAHTY NORAETCH HH3KOHAMOPHBIM HACOCOM TAKHX MallHH B TPY6y
Y ROMJeNnpHeMHHKA HJIH CMOTPOBOTO KOJOAIA, pa3MbiBAeT H BHIHOCHT
OCaJoK.

HHorna HaXoOHT npuMeHeHHe NPOMbIBKa GLITOBOH CETH CTOYHOH
Bopofi. B cMOTpoBoM KosoAle cTaBHTCH nmpo6ka. B pacno/oxenHom
Bolle YYaCTKe CeTH CKall/JHBaeTCA CTOYHasA Boja, CO3Aaercs NOANCp.
3ateM npofKa yGupaercd, M IIOTOK CTOYHOH BORB! C MOBBILIEHHOH
CKOPOCTbIO TedeHHs npoMbiBaer TPyGy. Tako#i cnocof [POMBIBKH
nesecoofpaseH NpPH HEMEJKOM 3aJOXeHdH cerH H GOJLLIHX pacxo-
Jax CTOYHRIX BO[.
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Ta6anma 58 Kobwoste chapagy JIHHM AKX

T
BuyTpenunf | yjrypypa, | HAnna Ong’;:‘:: ngg;'lé:g; BumecT- Macca.
AHaMeTp, MM KOPNyea. | oo ‘cxofamu, cTany MOCTS, Xr
MM MM MM Kopnyca, h
MM
210 262 450 835 3,0 14 13,9
300 384 600 1125 3,0 35 25,6
400 486 800 1465 35 75 42,3
480 550 832 1528 40 100 57.9

[pu MexaHwuecKofi npouMCTKe YAadeHHe ocajka MNPOW3BOAWTCA
ilyTeM ero crpeGaHHs K cMOTPOBOMY KOJOALY M NogteMa Ha NOBepX-
HOCTb 3eMaH. [lnis MexaHHyeCKOW NPOYUCTKH ynorpebasioTcs pas-
JV4YHbe CABHFaOLIHEe OCAJ0K CHAPAUBI, U3 KOTOPHIX Hanbonee yAOGHBI
CHap#AaAbl KOBLIOBOro THNa, NO3BOJAAKIIHE CPa3y e MoRHHMAaTh oca-
Hok Ha noBepxHocth 3emaH. B JITHWUM AKX um. K. II. TMamduaosa
pa3paboTaHb! KOBUIOBbIE CHAPAJL C ABTOMATHYECKH 3aKPbIBAIOUIHMHUCA
H pacKpeIBalOUHMUCA cTBOpKamu (tab6a. 5.8).

[Tpu Mexanudecko# NpoyucTKe TPYG /15 NMpOTacKWBaHHA CHApA-
JOB NMPHMEHAIOTCS MeXaHHUecKHe WIH pyuHble Jebenky. B nacrosujee
BpEMs# B Haluell cTpake JeGellkH LeHTPANH30BAHHO He U3FOTOBASIOTCA.
B HeKoTOpHIX “ropoiax NPOW3BOACTBEHHbIE YIpapieHHs BOROOPO-
BOJHO-KAHANH3AUHOKKOTO XO03AHCTBA H3TOTOBJAKIOT AAS CBOMX HYXA
JqeGeaKu C JBHratensiMH sHyTpenHero cropaus. B JIHHUU AKX
um. K. [l. ITamdunoea 6uina paspa6orana Jebeika, modtupyemas Ha
waccy [A3-51, ¢ gBuratenem Y-25°, ycuauem ua xauare 15 kH
M CKOPOCThbIO ABHXKEHUA KaHaTa go 24 M/MuH. Mssnekaemulii u3 Tpy6
0CajioK CKJaJblBAeTCA B CleUHaibHble KOHTeHHeph (KOHCTPYKLHA
paspaborana B JIHWUH AKX um. K. . lNamcbunosa) smectumocTsio
260 1 (820820 465 mm), npucnocoblieHHLI€ L5 BhIBO34a Ha KOH-
TeliHepHO# MycopoBosHO# MawnHe KMM-2.

[Mpov3BOANTENLHOCTE NPOMUTAKTHIECKOH MPOYUCTKH KaHaiHu3a-
UVOHHOH CeTH KoJeGnetcs B 3HAYMTe/bHLIX Npefenax W 3aBHCHT OT
MHOrux ¢pakropoB. B Ta6n. 5.9 naun cpesHHe HOpMbI 06CaYIKHBAHHUSA
KaHa/aW3allMOHHOR CeTH, NpHHAThe B JIEHHHIpaje.

OuncTka HOMAENIPHEMHHKOB TNPOM3BOJHTCH HJocOoCaMH pas.aHy-
HbIX OTCTORHBIX eMkocTel, BaKyym-MaluMHaMu. QcHoBHBIe TexXHUue-
CKHe TOKa3aTeny MOZOGHBLIX MalIKH, BBINYCKaembiX Ap3aMacCKHM
3aBOJIOM KOMMYHaJIbHOI'O MallHHOCTPOEHHS, NPUBejeHk! B Tab.1. 5.10.
[Mpox3BoOANTENLHOCT HJOCOCOB 3aBHCHT TJI2BHBIM ofpasoMm OT Aalib-
HOCTH BbIBO3a 0CaJKa, 8 TaKXe OT 3aCOPEHHOCTH foxjernpHeMHHKOB.
O6biuno 3a cMery ouHllaeTcs 15—30 noxaenpueMuukos. [Ipu orcyT-
CTBHH HJIOCOCOB JOXAENPHEMHUKH GHCTAT BPYUHYI yepnaKaMu ¢ NO-
rPY3KOH H3BNeKaeMOro 0OCalXa B CHeEUHaJbHbIE KouTefiHephl, aHa-
JIOFHYHEIE 1O KOHCTPYKUHH NPHMEHSIeMbIM AJA MexaHHyecKoit mpo-
YHCTKH TPYO.
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Ta6anuna 5.10. Texunueckhe NMoxasaTend BaKyyM-MalllnH

Haumeno-
BaHHME Hn-980A Hn-9808 KAO-503-B KAO-505-A KO-507
nokazatesen

Tun 6aso- |3WJI-130 | 3KJ1-130-76 | TA3-563-12] KamA3-53213 | KamA3-53213
BOTO MAcCH
Buytpen- - — 100 125 98
HHR J{HamMeTp
BCackBalo-
meft TpySH,
MM
Bmectn- 2,6 3,2 3,6 10 6,7
MOCTb LH-
CTepHB, M®
Maxkch- 4,0 4,6 4,0 3,56—4,5 —
MalbHad
r1y6uHa Bea-
CHIBAHHS, M

§ 5.7. Ycrpanenne 3acOpeHHAi KaHANH3AUMOHHON
CeTH

YcrpaHuTh 3acOpeHHe MOXHO CaelylouiuM o6pasoM:

C nomoiIblo TpyOr AHaMeTrpoM D = 18 MM (Ha BHIXOAHHX TpyGax
BHITPeOHEX KOMOJLER);

NPOBOJNOKOH, rHGKHM IIJIAHTOM HJ/IH NMaJKaMH-NPOABHXKaMH (c omy-
CKaHHEM B KOJIOZel);

I0yTeM HenocpelAcTBeHHOTO pasfopa HJAH pasbHBKH 3acopa
BPYYHVIO B MeCTaX NpHCOeJHHeHHH K TOHHEIBHHIM KOJleKTopaMm
(c onycKaHueMm B IIaXTy HJH CKBaXXMHY DaGOYHX B THAPOKOCTIOMAaX
unH Gpe3eHTOBOH cneuonexie);

pPasMLIEOM HJH NPOGHBKON 3acopa C NOMOLIBIO NOJHBOYHOA Ma-
IUHHE, THIDONHHAMHYECKHX BEICOKOHANOPHKIX YCTAHOBOK HJIH KOMII-
peccopoB.

ABapufiHnie 6pHrajnbl JOMKHLEI GHITH OCHAIIEHH C/IEAYIOWMM Cre-
UHaJbHEIM  aBapHAHLIM 3anacoM oGOpYAOBAaHHA, HHCTPYMEHTA H
HHBEHTApA:

TIPOTHBOTASH . . . . . v v v v v v e e e e e e e e e e 2
CracaTellbHble TIOSMCA . . . . . « o « o o 0 o v e e e e 4
TlepeHocHB® JECTHHUBL . . . . . . . . « & ¢ « o v o o 0 o+ I
JOMBL . . . . L e e e e e e e e e e e e e 2
JIOGHATH = & 5 s s o ¥ 5 3 9% § & 8 5 ' @ ¢ § & 6w 4
G 1+ S .2
TOMOPH . . « v v v v v v e i e e e e e e e e e e e e e 2
L0 [
ITepenocHble 3/1eKTpoaMnbl ¢ KabeneM . . . . . . . . . . - - 2
MekTpodOHADH . . . . . . . . . e e e e e e e e 4
BepeBky pammodi, M. . . . . . . . . p s w o g § 5w W 30
CHTHAIBHBIE BHAKH . ., - . . o v v v ot e e e e e e b e 4
IluTel pois orpaxkgeHust paor, M . . . . . . . . . . . o . os 6
BOAPA o o & 4 4 « wp o 6 5 b te e ... 3
KpHIUKH J1g JMOKOB . . . . . o - « « . . oo .o ... B
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Pewerxn

1
Canory pesuHoBbIe ¢ LAHHMBIMH TOJEHHIIAMH, napa 2
I'uppoxoctiom . T EEEE LR 1
BpeaentoBbili KocTioM . . 2
Tlposonoka nuamerpom 6, 57,0 MM Mapxu YA, m 30
['u6kuit Bax, m e C . 60
[aKH-TPOABHKKH AIOPATIOMHHHEBbE . . . 100
Tpy6a merannuyeckaa D = 18 mm, M 4
Tpy6a nanpaBaswouias, M ’ 6
[Monneounas mammua wan BbltoKOHal‘IOpHﬂFl yc-ranouxa (anueﬂ-
Ha® WIH Ha aBToXony) .
Apapuitiaa Mawuna ¢ ueHTpoﬁemem nacocom ]'lpﬂl-lel'lHHM
anahparmMoBLIM HacocoM . . o oar e
Tlapoo6pasoarens [1-163-B na aBTomay 4 g g a o we wownow L
Kackw . . ... .. .. ... e PR T

§ 5.8. Jkenayataudsi TOHHENbHLIX KOJJeKTOpoB *

Oco6eHHOCTH TOHHEALHLIX KOMMEKTOpoR — GosbliHe raySuHb 3a-
JIOMKEeHHA H JAHaMeTpbl, KpylHorzGapHTHbIE 1MaXThl € TNepenaiHpIMH
yeTpoficTBaMH H BOJOGORMH B OCHOBAHHH, BHICOKAsl CTOMMOCTb COOpY-
JKeHHH, MOBBILIEHHRIE TPEeGOBAHHA K AOJFOBEYHOCTH H Ap. — OGYC/0B-
JHBAKT HEoOXONMMOCTB NMOpYyYaThb KX 3KCHJYaTAUMIO OPH NpoTH-
eHHOCTH KoanekTopos A0 150—200 kM cnennanu3upOBAHHBIM CTYXK-
6am pafioHOB, B COCTaBe KOTOPBIX HMEIOTCA BKCNAyaTauHOHHEE
yuacTkH, of6chayXHeawwre no 50-—75 KM ceTH.

CxeMa oOpraHH3auHM 3KCNIyaTalHOHHOrO paHOHA TOHHE/BHbIX
Koanektopos (PTK) npuMmepHo aHajorMyHa nNpeacTaBAeHHOH Ha
puc. 5.1. B cocrase PTK, nomumo 6puran o6xoauHKoB ana npodu-
JaKTHYECKOro H TEXHHYecKOro ocMOTpa, MIaHoBO-NpPelynpejHTe b
HOro H aBapHHHOrO PEeMOHTOB, MMEIOTCA eme Gpuraibl ANnA ycrpaHe-
HHA 3aKYNOPOK M 3acopedHMHl B CTOSKAaX MepenalHbBlX YCTPOHCTB,
cayx6bl B OpHrajb! TENeBH3MOHHOTO M reodH3WYECKOro KOHTDOJS.

UncnesHocTs paboynx Opuran cocraenser 6—13 yemosexk B 3a-
BHCHMOCTH OT TNYOHHBI INAXThI, BHAMETPa XKOMJeKTopa H XapaKrepa
BHIOJIHAEMBIX paboT.

OcHoBHBle npodeccHH paBounx, Heo6XONMMble NPH 3KCIAyaTalUHH
TOHHEeNLHBIX KOJJIEKTOPOB: CJiecapH aBapHHHO-BOCCTAHOBHTEIbHLIX
pa6or, 3J1eKTPOMOHTEPH!, ONepaTop-pajHoMexatnk, caecaps no KHIT,
MalWwKHHCT Jaebenky, CTPONAMbUIHK.

TonHe/bHBIE KOMMEKTOPH! TPAaHCOOPTHPYIOT, KAaK NPaBuJIO, OTHO-
CHTeJIbHO GOJbIIHe KOJHYECTBAa CTOYHBIX BOJA C CaMOOYHLIAIOUIMMHCH
CKOPOCTAMH MNOTOKa, MO3TOMY ocalkH B HHX, KaK nogTsepXlaer
ONBIT 3KCMJIyaTauWH, HE OTK.IafbiBaloTcl H HEOGXOAHMOCTL OYHCTKH
ornagaer, Hapsagy c 3THM 3HauykTeqnHO NOBHIIGeTcs ofbeM NpodH-
NaKTHYeCKHX paforT.

HapyXHbift ocMOTp NMPOH3BOAMTCH He peXe 2 pas B Mecau. Llens
OCMOTpa — MPOBEPHTH:

* Hanucauwo npu yuwacted MAx. M. B. Jlspmuna.
174



Ha/li4He, COCTORHHE rPY3OBHIX H JIIOACKHX JIOKOB INAXT, MNJIOT-
HOCTb HX [pHJIeranus;

NpaBUABLHOCTE YCTAaHOBKH KOMIIEKTOB JIIOACKOIO Na3a H FpYa3o-
BOTrO JIIOKa Ha Hpoe3kell YacTH M MO BEPTHKA/NBLHOH OTMETKE,

HaJliiHe KOODAMHATHBIX TaG/IuYeK, NPaBUILHOCTE MapKHPOBKH;

COCTOSIHYE MOBEPXHOCTH 3eMJH B pajuyce 25 M OT COOPYKEHHs H
N0 JIHHHH TOHHE/S;

3ara3opaHHOCTb B BepxHed yacTH wmaxt Ha CO, u CH, npuGopom
H-11;

paboTy JHBHECNYCKOB H aBapHHAHLIX BHINYCKOB B BOJOEMBI.

TexHuyeckMi OCMOTD IIaXT H GYpOBBIX CKBaXXHH MNpPOH3BOAMTCHA
He pexe 2 pas B roj. lleqr ocMoTpa — onpenennThb:

COCTOfIHME FODPJIOBHHEI H JIIOICKHX J1a30B, JIECTHHL, Orpa)ieHui,
pelleToK M 3aKJajHHX YacTeil IIMTOBLIX 3aTBOPOB, CTOAKOB, Kpeflae-
HHHA CTOSKOB BOJNONPHEMHBEIX H BOROGOHHBIX yCTPOHCTB, KOHCTPYKUMIL,
rie obpaaylorcs CLICTPOTOKH, CTEH, NOJKOB, GaHKETOB, Meperopojok,
pacceyeK TOHHeJlb — LIaXTa, WIaXTa — MNPHCOEAMHEHHe, IUAXTa —
IUTO/ILHSA;

pacxXofl H COCTaB CTOYHOM XKHIKOCTH B NPHCOEJHHEHHAX OTKPLITO#H
ceTH K maxTe ((PHKCHPYlOTCA faTa, BpeMs, NOrojHble YCJIOBHM);

ocafoK Ha NOJKaX, JecTHHUAX, OrpaXIeHHAX B TOHHee;

COCTOSiHHE FHAPABJHYECKOTO PeXHMa B TOHHEJbHOM KOJJeKTope
IpH CnjaBe CHera.

Jlnf KauecTBEHHOTO TeXHHYECKOro OCMOTpPa COOpYMKEHHE mnepen
ero npoBejfieHHeM HeoOXOIHMO MPOM3BECTH OYHCTKY H NPOMBIBKY BCEX
3/1EMEHTOB AaXT H GYPOBLIX CKBaXHH, NPHYEM KOMHYECTBO palouHX,
HeoOXOAMMKIX I/ BHINOJHEHHS 3THX pabor, cocTtasdser oT 4 po 12
yesoBeK B 3aBHCHMOCTH OT CJOXHOCTH KOHCTPYKUHE H TJyGHHH CO-
OpYKeHH#.

TexnuueckHit OocMOTp TOHHeJeH BhINONHAeTcA He pexe | pasa
B 2 roja 4 npoeojurcs Gpurajofl or 7 Ao 11 yenosek B 3aBHCHMOCTH
OT T/AyOHHE 3a/I0XKeHHs KOJJIEKTOpa nol, pPyKOBOJCTBOM JIBYX HHXKe-
HePHO-TEXHHUYECKHX pafoTHHKoB. Llens ocMoTpa — ompemenuTs:

COCTORIHHE JIOTKa TOHHeJsi (MCTHpaHHe) M NPHYMHL O6pa3oBaHHA
ocajka B TOHHele;

COCTOAHHe BHYTPeHHefi MOBEPXHOCTH TOHHeNs, HajH4yHe MeXxa-
HHYecKHX paspylleHuil, TpemMH, NPOTEYeK, BHICOJIOB;

COCTOSIHHE pacceyeK: TOHHe/lb — IUTOJIbHA, TOHHeNb — INaxTa,
TOHHe/Mb — OypoBasf CKBaXHHA.

B npouecce 3KcmiyaraudH TOHHE/BHBHIX KOJJIEKTOPOB HPOH3BO-
JATCA: TeXHHYECKHH KOHTpOJb 33 MNOAK/IIOYeHHeM OTKPHITOH CeTH
K COOpyMeHHRM, NpoBefeHHeM MNOA3eMHHIX paGoT Haj TOHHENEM H
B HenocpeAcTBeHHoft 61M30cTH OT Hero, cO6pocoM cHera H3 CaMOCBa-
JIOB B IUAaXThi BO BpeMs CHErocij1aBa, CTPOHTE/NbCTBOM H PEMOHTOM
TOHHeJefl M COOpYMEHHH, JHKBHAALMA 3aKyNOpPOK B MNepelajHbiX
ycrpoficTBax, wiaxtax H OypoBhlX CKBaXKHHaXx.

Jasi TexHHueckoro OcMOTpa TOHHENBHLIX KO/JEKTOPOB, MPOM3-
BOACTEA HX peMOHTa JAO/KHH [PeJycMaTpHBATHCA BO3MOKHOCTH:
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NpeKpainars TPAHCMOPTHPOBKY MO HHM CTOYHHX BOA, AJA 4ero KoJ-
JIEKTOPHI JO/IKHLI ObITh 3aKOJILUOBAHKE JAHG0 HMeTh Ay6.aephl; OTKJIO-
4YaTh TNPHCOEAHHEHHA KaHAJIH3aUMOHHLIX ceTell K maxtam H GypoBuiM
CKBa)XHHAM; NPOH3BOAHTL c6POC uepes asapuiHbIe BHIYCKH W JHBHe-
CIycKH B BojoeM (NpH 3TOM HeOGXOLHMO pa3pelieHHe OpraHH3auu
no oxpaHe Bon).

B cnyyasnx, Koria HeBO3MOXHO HCKJ/IOYHTb TNpeKpalieHHe TpaHc-
MOPTHPOBKH MO TOHHEJbHBIM KOJIEKTOPaM CTOYHLIX BOA, Ofc/enoBa-
HHE TeXHHYEeCKOro COCTOAHHUA yHOGHO OCYLIECTBJATE C IIOMOIIBIO MEpe-
JABMXKHOH Te/JeBH3HOHHOH YCTaHOBKH.

Tenekamepa Takolt ycTaHOBKM, yKpDenJieHHas Ha NlepelBHXKHOM
TeslexKe, BBOAMTCA B KOJJIEKTOp ¥ IBHIKETCA Mo HeMy, nepeiamas
H300paKeHHe Ha TenesKpaH, yCTaHOBJEHHBLIH B Ky30B€ MHKpPOaBTO-
Gyca, rje takxe CMOHTHPOBaH NyJIbT YNPaBJeHHs.

B Jlenunrpaze c nomowpio TeneycTAHOBKH OCMOTPEHO OKOJO
50 % ToHHenAbHHX KoAuexkTopoB. IIpnMeHeHHe 3TOro Metona mNO3BO-
JAAeT HCKIIOUHTL KOHTAKT JoAed co CTOYHOH MXHIKOCTBIO, Npocie-
IMTb AHHAMHMKYy Pa3pyllleHHA KOJJIEKTOpa, cOCTaBHTbL Ae(eKTHLe Be-
JAOMOCTH Ha KalHUTa/lbHbii PEMOHT, CBOEBPEMEHHO NPOH3BECTH TEKY-
MHA HIH KalHTANBHBIH PEMOHT.

Bo3MOXHOCTH TeXHuuecKOro ofGc/eoBaHHA TOHHEJBHBIX KoJIJIex-
TOPOB TEJNEBH3HOHHON yCTayOBKOA OrpaHHuYHBAlOTCA MNpPH 3anosHe-
HHH KOJJIEKTOpPA CTOYHLIMH BOJAAMH (O/ee NOJOBHHEI JAHAMeETpa;
KpOMe TOro, 3THM METOAOM He/ib3f ONpeleNHTh COCTOfHHE JIOTKa
KOJIJIeKTOpa H APYFHX Xeje306eT®HHbIX KOHCTpYKuK#A. B stux cay-
YaAX NpHMeHAOTCA reopHusHyecKkue Mmerodbl JAedexTocKonuu. C mno-
Mompbio KaporaxHo#i cranuun CK-1-74 merolaMu KapepHOMETpHH H
TepMOMeTpHH oONpeaenfdioTcss Mecta NPHTOKA TPYHTOBHIX BOJ, oOLe-
HHBaeTcs o0BeM 3TOro [NpHATOKAa, YTO [O3BOJISAAET [POTrHO3HPOBATH
MecTa BBIHOCA TPYHTa W3 3aTpyGHOrO TMPOCTPAHCTBA B KOJJIEKTOP,
YCTaHaBJHWBAKOTCA YPOBHH JOHHOro ocajgka ¢ MNoCAefVIOUIHM BLIYHC/Ie-
HueM ero ofbeMa M 3anonHeHHeM KOMJNEKTOPA CTOYHLIMH BOJAMH.

C noMowpio cedcmocranuny CMOB-0-24, annapatypst MATI-1 u
sJeKTpopaseefloyHold annapatypbt JIDMI1-14 onpepensiorcs 30HH
BbIHOCA I'pPYHTa H NYCTOTEI HaJl TOHHEJIbHBIMH KOJ]J]eKTOpaMH, paaMepH
MYy/ibl OCeJaHHfA FPYHTa 32 OOReNKOA WAXT H GypOBLIX CKBaXHH.

JpaguaTHNATHACTHHA OMNbIT 3KCMJAYaTalHH TOHHEAbHEIX KOJJeK-
TOpos B JIeHWHIpaje MoKas3al, uTo MMEeT MECTO M3HOC JIOTKOB, pas-
pylueHHe BOAONPHEMHBIX yeTpolicTs M BOAOGOEB WAXTHHX Tepenajios,
HaJH4YHe TeueH B cBOgax Xo. IJTQhTOpOB pas3pylieHue Keae3ob0eTOHHBIX
py6awer., KOppPO3HA Orp4uIeHHH, BJIMAHHE COCTABa CTOYHBIX BOA
Ha KOHCTPYKLHIO TOHHE/s, pa3pymaioitie KeACTBLA rasoBofi KOppo-
3HH H Tp. BruissaeHuble B npouecce 3KclJyaTaluun KOHCprKTHHHble
HEJOCTATKH YYHTBIBAKOTCH NpH pa3pacOTKe NPOEKTOB HA PEKOHCTPYK-
HHIO CYWECTBYIOIHX H CTPOHTENLCTBO HOBBIX TOHHEnbHBIX KoJlJIeK-
TOPOB.

Hopwmht Ma 3kenayaTaluo waxt i 6ypoBHX CKBaXHH TOHHENLHHX
KoJliexTopoB (onwT Jlenuurpana) npueesensl 8 1aba. 5.11.
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§ 5.9. AxcnayaTauua AoKepon

SKcnayaTtauMus NIOKepOB BK/IOYaeT B cebs ciepyouive paGoThi:

TeXHHYecKH# ocMorp | pas B 2 MecAua BXONHOH W BBIXOJHOM
KaMep H KaMepel 3aJBHXKeK;

CMa3Ky M OKpacKy 3aTBOpOB M IUHOEPOB M HX 3ameHy (o Mepe
Heo6XOQHMOCTH);

NPOYHCTKY HNIOKEpPOB.

IlpoyrcTKa JIOKepOB MPOH3BOJHTCH MNEPHOAHYECKH B 3aBUCH-
MOCTH OT THIPaB/IHYECKOro pexxuMa HX pacorel. [as sroro moryr
NpHMEHATLCA PE3HHOBHE HJH JeAAaHbe mapel aHamerpoM 0,6—0,9D
niokepa. Ilpy mpoyncTKe pe3sHHOBLIMH IapaMi PaGoThl NPOH3BOAAT
B crefyiouieM Nopsgke: NPONYyCcKaiT N0 JIOKepYy TOHKHH Tpoc ¢ no-
N/JaBKOM; NPOTACKHBAOT paGoOuHi TPOC; NPOYHIAIOT JIOKep pe3HHO-
BHIM IIAPOM C NepefjdHM W 3aJHHM TPOCAMH NPH YCJAOBHH YCTAHOBKH
JBYX Je6enoKk Ha BXONHOW M BEIXONHOH Kamepax.

Ilp# npoukcTKe feaHbIMK LIapaMH cHaya/la 3anycKaioT Iuap aua-
metpoM 0,6D, ecan oH mnpoXoiutr cBoBOiHO, TO NPHMEHSIOT [IAp
auamerpoM 0,9D. Xopomui addeKT MoxeT nath TaKke NPOMHBKA
IIOKepOB BOJOH M3 peKH.

§ 5.10. NaaHoBO-npeAYNPEAHTEIbHLI PEMOHT

PeMoHT cetH Moxer ObITh TEKYIIMM H KaNuTanbHbIM. Tekyuui
PEMOHT BKJIIOUZeT: JUKBHAALHUIO MEJKHX MOBpexkaeHHi (3aMeHy ckob,
3ajle/IKy cBHUIeH B KOJOAuaX, nepefOpKy FOpJAOBHH KOJOALER, pery-
JIHPOBKY BBICOTHOTO HOJCKEHHS KpbilleK H 3aMeHY JIOKOB, PEMOHT
NogBHXHEIX yacTed WHOepoB M 3aasHXeK H T. .). K Kanutansuomy
PEMOHTY OTHOCATCA paCOoThl: BHIIOJHAGMBIE ¢ BCKPBITHEM LOpPOXHBIX
NpoesfioB; CBA3AHHbIC ¢ MOJHLIM MM YacTHYHbIM paspyiieHHeM Tpy6 H
KOJIOAUEB ¥ HeOOXOJHMOCTbIO MOJHOH HJK YaCcTHYHOH 3aMeHBl pa3py-
[IEHHLIX MJH 3aCOPEHHBLIX cerel.

[lpH BO3HUKHOBEHHH OMACHOCTH 3aTON/IEHHA TEPPHTOPHH BhIlIe
PEMOHTHPYEMOrO YYacTKa HeoOXOAMMO OpPraHH30BaTh NOCTOSHHYIO
nepekayky CTOYHBIX BOJ HJIH MepenycK HX MO CaMOTEYHOMY JOTKY.
Hnsa Gonee onepamnnoﬁ JHKBHIALKK aBapHi, CBA3aHHLIX C BOCCTA-
HOBJIEHHEM paspyIIeHHOH KaHa/u3alHM, ClefyeT UMeTb B COCTaBe
apapHiiHoil Gpuraiel peseps YHCIEHHOCTbIO 3-—4 paboyux, a TakKe
JIONOJIHHTENBHO CJEAVIOULHE MeXaHHIMbI:

macoc CJ1 800/32 ua aBTOXORY, IIT.
aBToKOMIIpECCOp, WIT. .
3KcKaBatop «Benapycbk» ¢ Annnof c'rpe:[ou .

aBTOKpaH 6-ToHHBIA, WT. : R EE T
HHBEHTapHble KpemIeHH: AJd Tpanmeﬁ Moo e o BB

S ot et i

Jlio6tie  cTpouTesibHBIE paGoTHl Ha CeTAX CAelyeT BHIHOAHATH
¢ cobmogenrem «[IpaBH/l TexHuKH 6e30nacHOCTH NPH 3KCHNyaTauHH
cHcTeM BoJOCHAGXKeHHA H BOJOOTBEJEHHSA HacCeNeHHBIX MEecT».
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§ 5.11. Yver paboru coopymenfifi.
BenensHe TeXHHYECKO# JOKyMeHTallHH

[lepeuenb TexHHUeCKOH AOKYMEHTAUHH NpHBENEH HHXKe.

1. UcnonuntenbHule uyepTexky Ha Bce JeficTBYMUIHE KaHa/u3a-
[{MOHHBE COOPYXEHHS COCTORT H3 reHmiaHa p macwurabe 1 : 500 u
npojusefi KaHanuzauuH B wmacmrraGe 1 : 50, DKcnhyaTauMOHHAs
cnyx6a Noayyaer MCNOJHATEILHbIE YePTeXH OT CTPOMTeNLHOH opra-
HH3aLHH NPH NpHEMKe B 3KCIIYaTauHio COOPYKEHMH.

2. CxeMBl KaHa/NM3aMHK BCEro ropoja WM pafiOHa Ha nuaHmerax
B Macira6e 1 : 20 000 uan 1 : 25 000.

3. TexHHyeckue nacnopta Ha Bce JAeACTBYIOUIHE COOpYMEHHS
mo dopme (bopma npunaraercs).

TexHHueckHd nacnopT

(nanmeHOBaHMe IKTNAYaTHpYiollefl Oprann3amky)

(aapec, MecTO PachOJIOKEHHS COOPYIKeHHH)

BuitoBan, fowpeBan, ofulecnRaBHA

(HA3HAYEHHE CETH NOAMEPKHYTH)

1. Ofmue ceenenns

TlporsmenHocTh CETH

Maxkcnmanbubiit pacxox, M¥/c:
B vauaie ceTH

B CepejHHE CETH

B KOHUE CeTH

Ton nocrpoikn

HaunmenoBanne npoexmm‘i OpraHisauun

Homep u wwdp mpoekta, gaTa BHOYcKa

HanmenoBanyue crpoHTeNbHOA OpraRusannH

Hara cocraBreuna nacnopra

[1. TpyGonposoau

Cpeauss

PaccToskue do 6 CocToAHue

pMa Huamerp ray6uua
CoopyeHun MEXQY Ko- V6 auHs TpySnl HAM
NogLAMK, M » TRYOH W 3:;;,%;. M KOANEKTOpa
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I11. Joxpenpuemuble KOJIOXILI

X apakTepHCTHKa KOA0ALeR
K Kamep
Ton Paccroanue - 3 = CocToa-
CTPOH- Ne KoJopua MeXxpy Ko- a " L] & _X| uue xo-
Te/bCTBA NofLaME, M © z | = = SEEE | aomues
=z % ﬁ L=} R
| 5|5, |5, |%5.38
2 3|8z | 8= | 2=8
IV. CmoTpoBHe KoJomuH
Xapaktep Konopues
u Kamep
Tog PaccToaHHe
CTPOH- M ko- mencty OTmeTka = . » Cocronnue
Tenk- Jonuer | KoaomuaMH, ACTha L 2 KOJofLen
cTea ™ TPYGH - - - x
@ 2 o
a £ 2 2
3 x |82 | o=
V. TexHuueckasi XxapaKTepucTHKa
Maxkch- Mecro-
Haanuhe | yoqpuag | IMepuop [ Roaoxe- | gyero.
Hata Cropocty | HOCTOAH- | ppopyek- H Hue ama- | cpmanpire
Habmo- Q6®sekT | Teweuns, KOFo Hag cmo- | MACHARAL | DRAHBIX yeTpoR-
AEeHHA M/e pacxona, | cofuoctn, | 284TonAe- | H aaTo- cTBa
mi/c My HHA naiAeMBX
YT4CTKOB
V1. Croumoctuasi xapaKTepHCTHKa
Texuuueckan XapaKTepHCTHKA Hauoc
Ne . B .
uupen- | Appec Ton g 2 o 25 & Cron- | @
Tap- | o6vexktra | BBORA ge o E =% z Me%'n,. iy e
HHR HES = H Yea| 52 pye. ] 3o
«a L = Ead S Q = o=
= X =4 cmz| %0 >3 B
VII. Ceegennst 0 pedexrax
LaTa X apakTep Haunwa noepe- TpHuuHa
ocMoTpa Mecrononoxenne nedexTa ";’::‘gg;" BO3IUHKHOBEHHA
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VIII. Texymn# pemont
JoxaenpHem- CmoTporofi Pemerka
TpyGonposon BRA KoJopew KoJloper KpLILIKa JIoKa
Toaw

CTOH- CTOH- CTOH- CTOH-

nﬂl:‘l'lﬂ, MOCTh, m? MOCTh, mM? MOCTh, T, MOCTh,

pysS. py6. pYys. pY6.

1X. Kanuranbyuft pemont
Hara
Paborn V;:;Ez:a NPOR3IBOACTRA O6wem paGoT CTO;?g?Th‘

paGoTt




Paszden wecmotl

IKCIUIYATALMSA OYUCTHBLIX COOPY)XEHHA
KAHAJIU3ALHH

Fnasa I. QYUCTHBLIE COOPY)KEHHS TOPOICKOA KAHAJIM3ALMH

§ 6.1. Ycaosust paGoTbl OYHCTHBIX COODYKEHHH
TOpPOACKOH KaHAJNH3AUHH

SpdheKTHBHOCTE OYHCTKH CTOYHBIX BOJA TOPOACKOH KaHa/JM3allMu
ONpefensercs YCIAOBHAMH CIyCKa 3arpsi3HeHHBIX BOJ B BOIOEMHI.
loponckoe kKaHanu3auHOHHOE XO3fHCTBO BLICTYNAeT B KayecTBe OC-
HOBHOH OpraHH3auMH, npHHHMaloWeH Ha OTBefeHHe H OYHCTKY ¢TOY-
HbI€ BOABI MPEANPHATHH [POMBILJIEHHOCTH H HecylleH BCK MOJHOTY
OTBETCTBEHHOCTH 3a cOpOC OUMIEHHOH BOABl B BOJOeMbl. TakKoh
NPUHUMT ycTaHaBaHBawT «[IMaBHI2 pueMa npOU3BOACTBEHHBIX CTOY-
HBIX BOJ B CHCTEeMBbI KAHAMH3aUHH HaceNeHHHX nyHKToB» [19]. Hano-
KeHHple B «llpaBHJyiax» NONOMEHWS OTHOCATCH [JIaBHLIM OOpa3oM
K TNOMHOH pa3fenbHON cHCTeMe KaHalW30BaHHMS 0OBEKTa, NMOCKOJIBKY
B HHX He YyCTaHOBJeHbl NMPHHUMOL pacyeTa AONYyCTHMHX c6pPOCOB
3arpsisHeHH# B JOXAEBLIX BOJAX, He YCTAHOBJeHa CTeleHb 3arpss-.
HEHHOCTH BpeARHBIMH KOMIIOHEHTaMH YacTH, [epexBaThiBaeMO# Topol-
CKOM KaHa/JM3aLUMOHHOH CeThl) ROXIEBBIX BOI M TOH 4acTH, KOTOpas
HanpapJ/deTcst B BOAOEM, OTCYTCTBYIOT HaHHble IO pacuery CTeneHH
OYHCTKH JOMKAEBBIX BOX B COOPYXKEHHAX MO HaKOMJIEHHI0 H OUMCTKE
CTOKOB.

[Ipu nonHo#t pasgenbHo#l cHCTeMe KaHa/JH30BAHWA MOBEPXHOCT-
HHIH CTOK C TEPPHTOPHH NPOMLILINEHHBIX MICLALOK HE HONMYCKaeTcs
cObpachiBaTh B TOPOACKHE CEeTH. IJTOT MOTOK JOJHKEH OTBOAHTBCS B BO-
IoeM CaMOcTOATeNbHOH CeThI0 H OYHWATHhCA [0 YCTAHOBJEHHLIX
HopmatusoB [5]. B ciyuae 3aHauHTennHOH 3arps3HEHHOCTH, CEPhE3HO
BAHAKOWER H2 YCJNOBHA c6poca CTOUHEIX BOJL BCEX BMJOB B AaHHLIH
BOLOEM, K NOBEPXHOCTHOMY CTOKY NPeABABJSIOT TaKHe XKe TPEGOBE-
HHS, KaK H K NPOH3BOACTBEHHBIM CTOYHBIM BORAM.

IonycTuMas KOHUEHTPAaUHs BPEAHBIX NpHMecell yCTaHABJIHBAETCA
B cJepylouteit nocaenoBaresnHoctu. [lo ycaosusim cGpoca cTounmIX
BOA B BojoeMbl (cM. «MeToaHueckHe yKasaHHs MO npuMeHeHHIO mpa-
BHJl OXpaHH NMOBEpXHOCTHHIX BOJA OT 3arpa3HeHHs CTOYHBIMH BOJaMH»
[13]) onpenensiercs KpaTHocts pa3GaBJeHHS! OUYHILEHHBIX CTOKOB
B BOJHOM OOBEKTe n. 3aTeM onpeaensercs AONYCTHMAas KOHUEHTPAIHi
BpeAHOr0 KOMIIOHeHTa B OUMuIEHHOH Boje:

Coqmn‘-l(cmn_n“‘cp)+cn.n.k 6.1
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B srom Buipaxenun C, ;x n C, — npepenbHo AONycTHMas H
(aKTHUECKan KOHIEHTPALHsA BPELHOrO KOMITOHEHTa B DPEUHOH BoOzE.
He crnexyer ymycKath W3 BHRY, 4TO BenuMuuHa Cp g x MOMET OHITH
YMEHbIIIeHa COTJIaCHO MPaBHJY HAJOXKEHHA BO3JEHCTBHA pAJla KOMIO-
HEHTOB C OAMHAKOBBIM JHMHTHPYIOUMM MPH3HAKOM BPEAHOCTH *.

Ecsiv Bpennble KOMIIOHEHTHI HMEIOT OAMHAKOBHIA IPH3HAK Bpel-
HOCTH, TO BCTYMaer B CHAY NPaBHJIO:

Cy + Cy

c
AT Cg""'“+‘”+—i—<l' (6.2)

C: A K

MoxHo HasHauath 3HaueHHR  JOMYCTHMBIX  KOHUEHTpAalHE
BpesHuX Bewecte Cy, Cy, ..., C, HCcXogs H3 BO3MMKHOCTEH mnpea-
NPHATHH N0 CHHXEHHIO KoJHYecTBa cOpachiBaeMblX 3arpsa3HeHHi
160 NPONOPUHOHANBHO HX YHMCJAY M YMeHbIIAThb TpefebHO AONY-
CTHMBIE KOHLEHTDAIIMH:

1
C‘ == 3 C?' A-K, (6.3)

Bonee soruuHo pacnpenensitb MeXAy NPEeANPHATHAMH NpeAebHO
JONYyCTHMEIE COPOCH KONHYECTBA 3arpA3HEHMH, YYMTHIBAf MOLIHOCTH
NpeANpHATHH, YpOBeHb COBEPIUEHCTBA TeXHOJOrHYeCKOro Ipolecca
H BOJAHOr0 X03fHCTBa H PYKOBOACTBYACh HEOGXOAMMOCTBIO BbillOAHE-
HUSL TNPUBEIEHHOrO BHIIE YCJIOBHA.

3areM yeTaHaBAWBaeTCs JONYCTHMaA KOHUEHTpAaLHA Tex Xe
KOMIOHEHTOB B NOCTYNAIOULHX HA OYHCTHYIO CTAHIMIO CTOYHBIX BoAax
¢ ydetoM 3(peKTa OUHMCTKH HX COBMECTHO ¢ OLITOBBIMH CTOYHBIMH
BOJAMH:

Cp = Coq/(1 — 3). (6.4)

S¢pdexr ouucTKH D (B AONAX €AMHHLB) HPHBENeH B NPHAOKEHHAX
«[Tpasun». [Tonyuennoe snauenne C, OTHOCHTCS K B3GOJITaHHOM Ipobe
CTOYHHIX BOJ, COAepXKawefi AaHHOE BEelUIeCTBO B pAacTBOPEHHOH H
HepacTBOpeHHOH (opMax.

Beawunna C, He JoMKHa npeBbLINATh JONYCTHMble 3HAUYEHHH
TeX JKe BelleCTB ANA OHOJOTHYECKOH OYMCTKH CTOYHRIX BoA. Huxke
IPUBOAHTCA BBITHCKZ M3 TlepedHA AONYCTHMBIX KOHueHTpauHﬂ A
HauboJee YacTO BCTPevalomuxcs 3arpasunenud [191].

* ABTOpH CYHTAIOT, 9TO YKASAHHHMA NPKHOHN MOXeT OHTh PACHPOCTPAHEH
TOJLKQ HAa OFPaHHYBHHOE YHCIO KOMROHeHTOB. COMMACHO TEODETHYECKHM pacuetam
BEDOATHOCTb QJHOBPEMEHHOTO BO3JEHCTBHA HECKONLKHX JEeCATKOB H COT€H BELIECTB,
CoJlepKAIMUXCA B CTOKAX FOPOAOB C Pa3BHTOR NMPOMEILJIEHHOCTRIO, BECbMa HHUTOXKHA,
Hayynoe 060cHOBAaHKE ynOMAHYTOrO YCMOBMS BHITISAAKT ZOCTOBEPHEIM TOJLKO JIHING
AN Tpex—nATH KOMNOHEHTOB. B BOJloeMaX XO3sficTBeHHO-THThEBOTO H KYJBTYpHO-
6LITOBOrO BONOMO/Ib30BAHMA CYMMapHOe NPHCYTCTBHE YUHTHBAETCH TOMbKO LA Be-
wects I u IT knMaccos rarnennueckoll omacHocTH
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BeHson .

Baunagnit

BucmyT

Heneso ;

JKupot pECT}i‘l‘e.lleble W KHBOTHBlE
Kazmuit .

Ko6anwT

Kpacutenu cepam:‘rme H CHHTeTHUeCKHe
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Menpb .

Meraton . y
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Hukens . . .
Pryte

CaaHern .

CepoBonopoz

CIIAB:

aHHOHHEE *

HeHOHOTr'eHHble *
TrTau -
Toayon . . . .
Penon
Xpom 'rpevna.nemnmﬁ
XpoM wrecTHBaNeHTHHIH
I nannae . .
Hpug . . . ., ..

* [pu pacnafie KX B NpouecCe OTHCTHKH He MeHea ueM Ha 80 %

CTBEHHBIX CTOYHBLIX BOJA!

rize Q u g — cyTOYHBIE PacXOxsl NOPOACKHX H npousso,ncmeuuux
crounsix Bof, M*/cyT; Cs — comepxaHHe TeX e 3arpsi3HeHHlt B Gbl-

C= 2(Cu —Cs) + Ca,

TOBBIX CTOUHBIX BOJAAX, MTI/a.

Baercs Hymo [19].
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*Hcxofn 43 CoCTaBa BOAOMPOBOAHOR BOAM.

B Tex cayyasx, Korja ocaloX CTOYHEIX BOJA HCHOJIb3YETCS B Ka-
9ecTBe yIOOpeHMsl, 3HageHne C CHHXKaeTcs Ha BeqHYHHY K B coo1-
BETCTBHM ¢ DACYETHOH KOHUEHTpanueH AaHHOTO BEHIeCTBA B OcajKe.
Bennunna K npHBOAMTCS B npHAOXKeHHAX K «[IpaBuiam»,

Taxum o6pazoM, ponmycTHMbifi cOpoc 3arpA3HEHHH OT TNpeAnpHs-
THS ONpeIeNMTCS KaK TpoH3BeJEHHe CPEeLHEYaCOBOrO pacXoia ¢
Ha Kouueutpauuio C, r/uy:

Gron =4qC. (6.6}

B npenenax Ggpop BO3MOKHO H3MeHsiTh ¢ U C npu BBefeHHH 060-
POTHOrO BOZOCHAOMXKEHHA Ha npeAnpHATHH JHOO COBEpLIEHCTROBAHUH
TeXHOJIOTHUECKOr0 Mpolecca.

O6uye TpeGoBaHHA K COCTaBY CMECH CTOYWHBIX BOJ, MOCTYMarowie
Ha OYHCTKY, BHITEKAIOT M3 YCJIOBHH c6poca NpOH3BOACTBEHHBIX CTOKOB,
KOMHYECTBO KOTOPHIX MOXeT MaKcHMaJbHO goctHrath 50—6C % or
obwero pacxoza. B sTom cnayuae TemmepaTypa CMecH He NpPeBLICHT
B nerHee Bpems 30 °C (nonyckaemass AJIs NPOU3BOACTBEHHBIX BOA
temneparypa 40 °C), pH ne suifiner 3a npesean 6,5—8,5 (a5 npom-
crokoB 6,5—8), XTIK ne npessicutr BI1K Gosee, uem B 1,4 pasa (ana
npomcrokoB He fonee wem B 1,5 pasa). OGbiuHEM A9 3KCIIyaTa-
UHH COOPYXEHHH O6MONOrHYeCKOH OUMCTKM fIBJSIETCS COOTHOLIEHHE
BITIK: asor: dochop Kax 100:5: 1, npuyem BIIK Hcuncasercs B
OCBeT/ICHHO# HApobe.

ITo coornoweNnH 0 GHOreHHBIX 3/1EMEHTOB B OBITOBBHIX CTOKaxX pas-
Gareqme B 2 pa3d MPOW3BOACTBEHHBIMH BOJaMi, fae /NHINEHHBIMH
asoTa M ¢docpopa, N03BOASET YCNELIHO BECTH Npolece GHOMOrHYeCKoi
OUHCTKH.

OGecneyenne HOPMAJNbHLIX YC/AOBHA 3KCMIyaTalHH OYHMCTHBIX
CTaHUMH B TEPBYI0 OYepeab 3aBHCHT OT COGMIOAEHHA TeXHOJorHye-
CKOr0 peXuMa Ha NPOMBILLTEHHbIX NPeAnpuATHAX. B cBA3H C 3THM
Ha nepennuil MIaH BbIABHraioTcA YeTKHE y4eT pacxofoBanHa, copoca,
YTHIU3AUHK H JIHKBMIEAIIWH MaTepHaJOB M peareMTOB Ha NMPOH3BOL-
CTBe, YTO OTpaxeHo B HacMopTe BOAHOrO Xo3aHCTBa.

§ 6.2. OpranMaauus XUMHKO-TEXHOJIOTHYECKOTO KOHTPOA
32 paGoTOH OYMCTHOM CTaHILMM

XHMHKO-TEXHOJIOTHYECKHH KOHTPOJIb TECHO YBA3aH C aBTOMaTH-
3aupelfl paGOThI OYHCTHRIX CTaHUHMH H OCHaWEHHOCThIO KOHTPOJbHO-
H3MepHTeJbHOH anpapaTypofi, NMOCTOAHHO WM3MeHAETCA M COBEpLueH-
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crByercd. MHHHMajabHO HeOOGXOAMMHBIH YPOBeHb KOHTPOASl OYEPUER
YTBEPXKIEHHBIMH METOAMKaMH W MHCTpYKuusmu [12, 14, 15, 21].

PykoBoacTBYsich YHHQHUMPOBaHHEIMH METOJaMH aHa/ju3a CTOY-
HBIX BOJ, BO3MOXHO COCTABHThL NpPHUMEpPHBIE o6s3aTebubid (15 CO-
CTaBNEHHA BOJAHO-MAcCOBhIX GaNaHCOB) mNepeueHnr MoKasatenedl co-
CTaBa HCXOAHBIX, YACTHYHO HJIH MOJHOCThIC OUHILEHHBIX CTOYHKX BOJ,.

INokaszatenn PH3UYECKHX M OPraHONENTHYECKHX CBOHCTB CTOYHBIX
BOA: TEMNEPAaTypa; MYTHOCTh; OKpackKa no pa3faB/ieHMIO; 3amax.,

[NokasaTtenu caHUTapHO-XMMHUECKOH OLEHKH COCTaBa CTOMHBHIX
Boa: pH Boanl; ofmee comepxxaume npHMeceil, B TOM YHC/Ie MMHe-
panbHbIX; KOHUEGHTDALMA B3BelUEHHLIX BEULECTB, B TOM YHC/Ie MHHe-
paneHLIX; CyXoH ocTaToK (conepranHe npumecedl B (DUALTPOBaHHOR
npobe), B TOM uHcae MuHepadbHOro xapakrepa; XI1K Guxpomarhoe;
BITK noaHoe, coegunenus aszora (o6Wero, amMoHHfiHOTO, a3o0Ta
HHUTPHTOB H HHTPATOB); coeauHeHHA pochopa (obiiero, MHHEPaTLHOTO).

[Tokasarenu GaKTepMONOrHYECKOre 3arps3HeHHs CTOYHLIX BOZ:
obuiee cofiepKaHHe canpOPUTHBIX GaKTepHH; KOJH-THTD.

Crennduyeckye nokasaTend 3arpA3HeHHi; )upol; HedTh W Hedre-
NPOAYKTRI; COMH TSKENbIX METAJJN0B H Ip.

B crymeHHBX mpozyKTax M ocaikax oObIYHO OMPERensioTCs BJIaX-
HOCTb M 30/TbHOCTH CYCNEH3HH, CHELMHYECKHE NOKA3ATENH COCTaBa,
OLIEHOYHBIE CBOMCTBZ TEXHOMOTMYECKOrO XapaKtepa ({-moreHunan
JAucnepcHOll cHCTeMbl, (GOPMHEL CBSI3M BOAH H T, 1),

TouHaA oleHKa KOJNHYECTBA 3arpA3HeHMH MO3BOJSET COCTABHTh
BOJIHO-MaccOBhI GafaHC OYHCTHOR CTaHUMH W apryMeHTHPOBaHHO
MaHeBpHpOBaTh NPOHM3BOACTBEHHBIMH MoOWlHOCTMH. DBanauc aarpas-
HEHMH MOMET ObiTh COCT@BJIEH NPH YCJIOBHH BhipaMKEHHS KOHLEHTpa-
uuH 3arpsasHeHu# yepes XITK B3GONTaHHBIX, OTCTOEHHHX H PHIBTPO-
BaHHbIX mnpo6. Llenecoo6pasno BecTH onepatHBHLI KOHTPOJAbL IO
XIIK, onmpenenas BIIK no COOTHOWEHHIO 3THX BEIHYHH B CTOUHBIX
BOJAX.

Pekomenayercs o6pabaThiBaTk MarepHalnl u3MepeHHH B BHAE

ypasHeHHA
| L,

X )"* Lg 7
-_—— e [ . = Y. I.._.S v =
t Xo ( Ko Xo ( XIK) (©.7)

rae L; u L, — BIIK ounwenHoit BOAR M MCXOAHKIX (OCBETMEHHHIX)
crokoB, mr/a; X; # X, — XIIK tex e cTOYHBIX BOA, Mr/a; Dyxpx —
sbdperr cuuxenuna XIIK B fonsx eqMHHIBI; n — sMIHpHYECKHH Na-
Ka3zaTtedb CTeNeHH, CHMBOJH3HPYIOUIHH COOTHOWWEHHe KOHCTAHT CKO*
pocTu GHOJMIOTHYECKOHA OYMCTKH, BHIpamMaeMHX B eauHunax BIIK M
XIIK.

Ina HEeCKOMbKMX OYHCTHEIX CTaHLHA TOPOACKMX KaHanusauuk
orHomenne L,/ X, moxer npubauxkarbes K 0,70, a senuunna n = 0,8.
B stom cnyuae cootHoluende Mexkay BITK u XTIK 6uonoruyecks
OYHIIEHHOH BOAbLl GYAET CJAELYIOUHM:

X:, Mr/a I 60 l 70 | 80 l 100 | 120

Lowa | 11 | 159 | 20 | 30 | s0
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TMoctpous xpusyiw Koppeasuun BITK u XTIK (B yenoBusax orcyr-
CTBUA TIOBBILUIEHHOTO BBIHOCA B3BEWIEHHBLIX BeLLECTB), OTHOCHTEJbHO
JIETKO BECTH onepaTHBHaIH KoHTposb no XIIK, uto rapaHtHpyer no-
7y4YeHHe pe3yJLTaTOB aHalH30B B JeHb H3MepeHHs. B ycaoBusx
BpIHOCA B3BelleHHHIX BellecTB BenyT onpezenenne XI[IK so B3Goaran-
HBIX M OCBeTAeHHbIX (00 GUALTPOBAHHBIX) Tpofax, OueHHBAS Ka-
YECTBO OYHCTKH NO OCTAaTOYHOH PacTBOPEHHOH YacTH 3arpasHeHMi.
Onpenenende XITK BosBparHbIX MNOTOKOB ((H/IBTPaToB, (yrartos,
HJIOBOH BOJIbI) 12eT BO3MOXKHOCTh ONMEPATHBHO OlEHHBATh KayeCTBO
06e3BOXHBaHHA OCafiKa W JAOTONHHTENbHbIE HATPY3KH Ha OYHMCTHYIO
craHuHio. KOHTPONb Takoro THNA 3HAYHTENbHO O6JIETYHTCH NPH
maccoBoM Bhinycke XI[1K-merpos.

CywecTreHnoe 3aHayeHHe HMeeT NpaBHJ/bHas OpraHu3auusa orfopa
npo6. ABTOMaTHYecKHe NpOGOOTOOPHHKH YNPOWLAIOT 3TY ONEpaiHio.
[Ipn pyuHOoM otTGope cjiefyeT YUHTHBAThL TaKHe MOMEHTH: OfbeM
pa3oBeIx Mpob AonxkeH GbiTh NPONOPUHOHANEH PACXOAY CTOYHAHIX BOA,
YTO ZOJKHO OBITH OTPaXKEHO B HHCTPYKIHMH JIHGO HA KPHBOH COOTHO-
WeHH HanoJHeHHs JOTKa (Tpyful) B MecTe 0T6opa M 06beMa pasosoi
npo6ei. Yacrora orGopa A0aXHa COOTBETCTBOBATh XapaKTepy H3Me-
HeHHM# NPHTOKA BOAEL HA OYHCTHYIO CTaHuH0. OrgeNbHEE 3a/10Bbe
NOCTYNJIEHHA 3aTPA3HEHHI HEe JOJIKHBL «NPOCKaKHBATh» MEXAY
IBYMS 1npo6ooT6opaMH.

IFnasa II. MEXAHHYECKASL OYMCTKA CTOYHBIX BOJ
§ 6.3. Pewerku

SddeKTHBHOCTL paboTH pelueTOK OlLEHHBAaeTCs [0 Yacrore OT-
Ka30B, MPOMCLISAIIHX BCJAEACTBHE 32KYNOPOK pafouuXx 3a30poB H
TpyGonpoBoaos oropocam. OcoGeHHO OWYTHMO BJHAHUE OTOPOCOB
npH 00e3BOXKHBaHHY OCafKa Ha LEHTpH(Yrax, cenaparopax, OYHCTKe
CTOUHLIX BOA B TOHKOCJOHHBIX OTCTOHHHKAX.

OcuoBHO# pafoyuifi mapaMeTp — CKOPOCTb ABHIKEHHS BOLW B PG
3opax pewmerkd B npeaenax 0,8—1,0 m/c — obycnoBned pasHbiMu
npuuuHamMd. BepxHu#i npegen npegonpefened TNpoOAABJIHBANHEM X
NPOCKOKOM OTOPOCOB Yepes pElUeTKY H HOCHT TeXHOJOrH4ecKWi Xxa-
pakrep. HapylueHHe ero HenocpeACTBEHHO YBEJHYHMBAET YHCJIO UT-
xa308B. HHKHHE Npefen CKOPOCTH CBSA3aH C BO3MOXHBIM HaKOINEHKEN
neckKa M TSKesblX MHHEpa/NbHLIX NpHMeceH B KaHaJse nepef PeineTKoM,
KOTOPHH pafoTaeT B YCJOBHAX NOHHAKEHHOH CKOPOCTH MO CPARNEHIIND
C CaMOOYHLIAOWEH CKOPOCTHIO ABHXEHHA CTOWHbIX BOZ. C rexHouno-
rHYecKol TOYKM 3peRHs HeGOo/ibluMe CKODOCTH MNOABOA2 OTOPOCOB
K pelleTke GMATONPHATCTBYIOT HX 3aJepPiKaHMIO.

Ecnu Ha ouncTHOMH CTaHUHMH OpraHH30BaTh TNepHONHYECKYI0 THIpO-
AHHAMHYECKYIO TPOYMCTKY KaHaloB (6paHicnofiTaMu) nepel pellet-
KaMy, T0 BO3MOKHO CHU3HTb CKOpPOCTh IOABOAA OTGPOCOB H HOBLICHTL
SpexT HX 3anepxKanui.
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CyurecTBeHHOe 3HaueHde HMeeT Y/NaBNHBAHME BOJOKHHCTBIX Ma-
TEPHAJOB — HHTOK, O€YeBOK, TPHMbS, HCKYCCTBEHHOTO BOJOKHA,
KOTOpHIe fIBJSIIOTCS NPHYHHOH 06pa3oBaHMA NJAOTHBIX TPOMGOB, ¢dop-
MHPYIOWHXCA TTyTeM QHIBTPOBAHHA BOABI Y€Pe3 NPOHHIAEMBIH MepBHY-
HbI# CT'YCTOK OT6pOCOB. 3ajiepxaHue BOJOKHHCTHIX MaTepHasoB Tpe-
f6yer M3MeHeHHS NMOAXOA2a K NPOLEXKHBAHHIO CTOYHHX BOX M TpPHMe-
HEHHMIO METOLOB HaMBIBHOI'O (HJBTPYIOWETO CJOS.

ITpockok OTGpPOCOB CHHKaeTC INpH MOABOJAE CTOYHBIX BOA MO
YyrioM K NpSAMOYTONbHEM cTepkHAM. OnbT paGoTH pelleTok, ycTa-
HOBJIEHHBIX [OCNEROoBaTe/NbHO APYr 3a APYroM, NMOKa3nBaeT, UTo Ha
BTOpOil peweTKe 3aaepxkuBaercs Ao 50 % mo o6vemy or6pocos, npo-
CKOYHBLUHX 4Yepe3 nepByw peweTxky. KoauuecTBo 3aaep:xuBaeMblX
oTOpOCOB yBeMHYHBAETCH NpPH NOBLILIEHHH HX COAEPMAHHA B CTOUHBIX
Bopax. llpuBefeHuble (aKTH CBHAETENLCTBYIOT O HECOBEDIIEHCTBE
MPHUMEHS IOLLErocst 060pYAOBaBHA H He0OXOAUMOCTH ero MOJlep HH3a 1 HH.

Ananua cocraBa 3afepXaHHbIX OTOPOCOB BCKDbIBA€T OUYEBHIAHYIO
TEHAEHUHIO YBEJHYEHHS KOJHYeCcTBa OTGPOCOB M3 NMONMMEPHHIX TNae-
HOK, TOJMH3THNEHa, JMeTKHX IJacTMacc, KOTOphie He cOpaxuBaloTcs
H He HanpaBAsioTcs B MeTaHTeHK. MeHslorca yC/IOBHs ApPOG/JEHHMS
3THX MNAaCTHYHBIX MarepHanon. [lnacTmaccosbie npo6KH 3a6uBator
OTBEPCTHA pElIeTOK-APOOHNOK, NPOYHO 3aKyNOPHBAIOT MHa3yXH W
pa6ouyHe 3a30phl MeXaHHW3MOB H 060pyaoBaHus. C 3THX NO3HUMHA pa-
3YMHO paccMOTPeTh Ueneco06pa3HOCTh APOGJEeHHA OT6pPOCOB M MX
cOpaxupaHua. [IpH yRaneruH OTGPOCOB KOHTefiHepaMH OTHajaer
HEO6XOIHMOCTh TAaKKe B HX COPTHPOBKE, TPYA0eMKOH M HeTHI'HeHHY-
HOH pYuHOH OnepauMH.

B 06s3aHHOCTH 3KCHAYaTallHOHHOrO IepCcoHANa BXORUT Habulio-
JeHde 3a paboTOd MEXaHH3MOB, NDOBEPKA LEJOCTHOCTH pabouux
OpraHOB, CBOEBPEMEHHOE BKJ/IOUEHHe H BHIKMIOYeHHE pabouHX H pe-
3epBHHIX arperatoB. BkiowenHe u BHIKJIIOYEHHE DELIETOK MOXKET
NPOM3BOAUTBCA C MECTHOTO AHMCMETYEPCKOrO NyHKTA M0 H3MEHEHHIO
[IPHTOKA CTOYHHIX BOZA.

PemeTku-ApOGHIKH MNpPOBEPAIOTCA H OCMATPMBAOTCR B gachl
MHHUMANBLHOTO TNPHUTOKA BOAB NPH BBHIKJIIOUEHHOM npHBoZe. Bce
BB NPODHNAKTHYECKHX PaboT Ha peulerTKax-ApoGHJAKAaX MPOBOAAT
NPH COOTBETCTBYIOUEM OGECTIEUEHHH TE€XHHKH Ge30MaCHOCTH.

§ 6.4. IMeckonosku

TNecox B CTOYHBLIX BOAAX MOXET HaXOAHTbCA B CBOGOAHOM COCTOS-
HHH M B MEXAHHYECKH CBA3AHHOM BH]E, KOTAA OH ABAserca cocrasHoM
YacTblo arperara, COCTOALIETO H3 CMECH TBEPALIX OPraHHYECKHX npH*
mecedl H necKa. ArperaTHO He CBA3aHHLIA NMECOK 3aJepKUBAETCA B Nec-
KOJNOBKaX, paccyHTaHHBIX H2 oCcaXKAEHHE YHCTOrO NecKa mof AefcTBHEM
CHJ rpaBHTauMH. MeXaHHUECKH CBA3aHHLIA NECOK OcaxAaeTcs BMeCTe
¢ oKpyxaoliel ero Maccodi arperata ¥ BelleZctsHe 3TOro HMeef
Goslee HH3KYI0 THAPABAMUYECKYI0 KpyNHocTh. JINA BujeneHus caf-
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3aHHOTO TecKa Heo6Xxoaumo paspylieHue arperata. CooTHolleHHe
Mex<Ay Maccod cBOOOAHOrO M CBA32HHOrO necka MoMeT GuITb ompe-
JEeNeH0 NyTeM OTCTaHBaHHA HEOCBETJNCHHOH mnpobbl CTOYHLIX BOX
B MOKOe: CBOOOAHHA MECOK 0CaXGaeTCA OTHOCHTeNbHO BLICTpo (i =
= h/uy, T. €. 32 27 ¢, npH BeicoTe HHAHHAPA 500 MM H rujp aBNHYECKOH
KpynHocTH 4actHu, 18,7 mMM/c), B To Bpema Kak cBsA3aHHL IE€COK
OTAENUTCA 32 OTHOCHTEJNbHO GOMBIIHA NPOMeXYTOK Bpemend., Or-
MBIBKA YHCTOH BOROH npob ocanka, 0TOGPAHHOTO H3 LMAMHAPA (EMKO-
cru) yepes 30 ¢ W yepes 5, 10, 15, 30 MHH, MOXET AaTh NpHMEPHYIO
KapTHHY BHAa CBA3M NecKa ¢ TBEPAbIMH NPHMECSAMH.

IleckonoBKH, paccuMTaHHLIE HA 3ajepKaHHe CBS32HHOIO NeEcKa,
HMeroT Oobllylo ANMHHY (B 3apy6exHod npaktuke Ao 60—90 M) snubo
BKJIIOU2IOT B TEXHOJOrHYECKHH mnpolecc y3esn OTMBIBKH mecka. Pas-
pyureHHe arperaTtoB OGbIYHO NPOM3BOAHMTCA NYTeM a3pauHH (aspH-
pyeMele MEcKOJOBKH) JHO0 BO3MYLIEHHEM NOTOKa KHAKocTH. [lepe-
MeluMBaHHEe CTOYHBIX BOJ MellaJkaMH, HacocamM, B TOM MHC/e BOjO-
CTpyHHBEIMH, ofecnednBaeT OTMBIBKY necka. Takofl e pesyabTatr
MOXeT JaTb THIPOMEeXaHHUECKOE BO3MYIIEHHe TIOTOK2 B epLIOBLIX
CMECHTe/IAAX, pacrnpefeNHTeNbHbIX Yallax, B 3a30pax NOJYNOTpYKeH-
HBIX WHTOB M ApPYTFHX 3aNOpHO-PeryaMpyioWMX yctpoicrsax. Jlan-
TENLHOCTE BO3AEHCTBHA BO3MYLIEHHA, MO 2HAMOTHH C a3pHPYEMBIMH
NEecKOJNOBKaMu, AonxHa coctaBaatk 30—150 ¢; s3Ta BennuuHa Momxer
ObITh OMNpefeNeHa 3KCIepHMEHTa/lbHO Ha CTEHEE ¢ 3apaHee YCTAHOB-
JEHHBIM TpajiHeHTOM cKopocTH. [l0CTaToOYHO NpPOCTO BHIpa)aTb pe-
syabTaTe B BHje uucaa Kemna [101]. ]

Ha nonnory H3BATHA Mecka, NOMHMO €CTECTBEHHEIX CBOHCTB YacTHY
H arperarps, CYULeCTBEHHOE BJIMSHHE OKA3HBAaeT CTPYKTYPa MOTOKOB
XKHAKOCTH B mneckonoBkax. HecoBepiueHcTBo rHapaBJHUecKOro pe-
XKUMa MpOABAAeTcH B pe3KoH HepaBHOMEPHOCTH paciipefieNneHHs CKO-
POCTH ABHKEHHS BOILI B HBOM CeYEHHH MECKOJOBKH, HATHYHH TPaH-
3UTHLIX NOTOKOB M 0OpasoBaHHM MaNONOABHKHBIX 30H. OueHka rua-
pPaBJHYECKOTO COBEPIHEHCTBA COOPYXEHHA [POM3BOLMTCA METOAOM
TPacCHPOBAaHHA C NOCAERYIOUIMM BBIDAXKEHHEM pe3y/abTaToOB B BHJe
Ko3ppHuuHeHTa OOGBEMHOrO HCMOAb3OBAHHA NHOG0 Apyroro mnokasa-
TeNa, o6pa3yeMoro Ha oOCHOBe MaTeMaTHuecKo#l oOpaGOTKM KpHBO#H
orkauka [121.

PeayabTatel TpaccHpOBaHHA COOPYMEHHS CBASLIBAIOT C 3JEMEH-
TaMH pacnpeieNHTeNbHLIX CHCTEM H TeOMETpHYeCKHMH pasMepamu
MECKOJIOBOK JIHGO ¢ THApaBNMYecKOR KpPYNHOCTbIO mecKa B Te€X Cly-
4asx, KOrZa CYUIECTBEHHO H3MEHSIETCA CKOpOCTb JBHXKEHHS BOAHIL.

Kpurepuu ouenky 3¢upeKTHBHOCTH pabGOThl mecKoNoBOK He paspa-
GoraHel B goctaTouHoi Mepe. OueBHAHO, MEPOH OUEHKH JAOJIKHO ObITh
OCTATOMHOE COAEP}KaHWe MECKa, OTAGNbHO [0 CBA3aHHON M CBOOOAHOI
YacTAM, UTOGE HMeTh BO3MOXHOCTb OLEHHTh COBEpLUIeHCTBO THApaB-
JIHYECKOTO pexHMa H 3(PeKTHBHOCTb NPHEMOB 10 OTMBIBKE I€CKa.
Tpeéye’r Jaibuednrell nopaloTKu TeXHHKa otfopa npol CTOUHBIX BOJ,
CTaTHCTHYECKH JOCTOBEDHO ONMCHLIBAIOWAA MOCTyNJMeHHE M  BhIHOC
llecKa.
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CpenuecyTouHble, CpeJHECMEHHBIE ¥ DPa30Bble NPOGL HE rapanTH-
pYWT nonyvyeHHe JOCTOBEepPHOTo pe3yabrara. JlocTaTtoyHO Hagemible
pesy/abTaThl MOTYT NaTh NOCTOSIHHbIE A3HAJH3H OCanXa MNEePBHYHEIX
OTCTOWHHKOB Ha COIEpxkaHMe mecka. AHAIM3bl 1eJecoo0pasHo Npos
BOJHMTL MYTEM OTMBIBKH mMeckKa B COCYRAX C NepeMellHBaHHEM H Mej-
nesHOR NpOMHIBKOA oOcaaka yucTOH BOZOH. 3agepxkanHas npoda
MecKa B3BEIUIMBAETCH noc/e CYWIKH, H OZHOBPEMEHHO TNpPOBOJHTCS
onpefieneHie THAPABAHYeCKOH KPYNHOCTH OCHOBHOH (IO Becy) Macchl.
MukpockonupoBaHuem ompefensieTcsi cpelHHil Auamerp (B ciayuyae
OKaTaHHOH (OpPMEI) YacTHL MecKa.

[Npocroe onpenenenne sdexra 3afepxaHHs NecKa MO COACPIKAHHIO
€ro 0 H MoCNe NMecKOJOBKH 6e3 onpeleNeHHs THJpaBiHyecKod Kpym-
HOCTH 4YacCTHIl, pachpeseneHHss ero B CBOGOJHOM M CBS32HHOM BHJe
HE PAacKpPLIBAET MPHYUH HeYAOBMeTBOPHTENLHOH paGOTH COOpYXKEHHH.

lopHaouTanbHbie NEcKOJNOBKH C TIPAMOJHHeAHBIM H KPYrosbiM
HABHIKEHMEM BOABI. B necko/soBKax KaHHOTO THNA OTCYTCTBYET OTMbIBKA
CBA3aHHBIX (OpM MecKa, B CBS3M C YeM KOHTPOJb JOJKEH NpOH3BO-
AHTbCH TOMBKO 10 HecBsizaHHOH yacTH. OCHOBHBIM (haKTOPOM ABJASETCA
THApaBAHYeCKHH pexum pabOTh NEcKONOBOK, OOYCJOBNEHHbIH CTe-
NeHbl0 COBEPLIEHCTBA pacnpefeqHTENbHbIX YCTPOHACTB, IBHXEHHEM
JKHIKOCTH B OCHOBHON YacTH COOpYXEHHA H YyCJIOBHAMH pery/HpoBa-
HMSl pacxola BoJp! Ha BRIXOZE M3 MECKOJOEKH.

Onsa neckoJoBOK C NpsMOAHHEHAHBIM AEBHXEHHEM BOABI HEOOXO-
A¥MO ofecreyHTe ObiICTpoe H paBHOMEDHOE paclpeieNeHHe NOTOKA
no >xHBoMy ceuenuio. [Ipy HeGnaronpHATHBIX YCAOBHAX (peakH#
nepexol OT JOTKA K MECKOJOBKE), KOTKa COOTHOLIEHHE IoaieH
ceueHHst BXONHBIX OTBepcTHi (byh;) M KMBOTO CEUeHHA MECKOMOBKH
(BgH,) cocraBasior 3 W Gosee, NpHOGETAOT K YCTPOMCTBY AOMOJHH-
TeJIbHEIX YCTPOHCTB B BHJEe NOBOPOTHBIX CBOGOAHO ONYLIEHHBIX CTepXK:
Hed, IMHTA-OTpakaTeJs Ha BXoje B NECKOJOBKY H T. II. IpHEMOB,
He NpHBOAALWMX K 3acopeHHio ycrpoficTB orbpocami. [[BHxenne
MHMIKOCTH Ha OCHOBHOM Y4yacTKe AOJIKHO ObITh paBHOMEpHBIM, cJe-
Ayer u36eraTtb OTTECHEHMS NOTOKa K OAHOM M3 CTEH NeCKOJOBEH H
06pa3oBaHHA BOJAOBOPOTHHIX 30H. [lnsi PperysiupoBanHs CKOPOCTH
ABHMEHHSA BOABt B MECKOJOBKaX DEKOMEHAYEeTCd yCTpauBaTh BOJO-
CMHBLL C HHUPOKHM noporom. MHTeHCHpHKANHA paGoThl TAKHX MECKO-
JIOBOK JOCTHraercd DYTeM OpraHd3alMH OTMLIBKH neckKa B NoLBOAfA-
IHX JUTKaX a3pauMes CTOUHKRX BOA NPH OXHORDEMEHHOM NMOBRIILEHHH
ypoBHA BOAH (NpH BO3MOXHOCTH) JAuOO WHTEHCHBHHIM NepeMelIHBa-
HHEM.

B necko/ioBKax C KpyroBhiM JBHKEHHEM BOJb! ralleHHe 3HEpTHH
TI0TOKA NPOMCXOAHT NPH Pe3KHX MOBOPOTAX NOTOKa. BoJsee c1oxKHORA'
npobneMoH OCTaeTCH TNPOTOK YacTH MKHMAKOCTH yepe3 NecKOBHIR
NPHSIMOK H BHINAaJ€HHE B HEM OpPraHHYecKHX TphMmecefi.

PacnpeneneHne NMOTOKOB BOALI M OnpejeNleéHHEe NPOAOTKHTENbHOCTH
NpoToKa BHIABAAETCA MNPH TpacCHPOBaHHM coopyxenus. [lpoBepka
napaMerpoB pafoThl MECKONOBOK 3aKMOYaeTcd B H3MEPEeHHH pacxoaa
BOAH Ha KaMJoe OTAe/IeRHE H CKOPOCTH ABHIKEHHR BOJHI THAPOMETPH*

190



YyeCKHMMH BePTYillKaMH, ONpefeNeHHH BLICOTHI HaNMOJHEHHA JIOTKOB H
pabouHX OTAENeHHH, OueHKE THAPaBAHYECKOH KDPYNHOCTH NeécKa ko
H NOCTe [ECKOJOBKH.

YaaleHHe necka W3 IEeCKOBBIX INPHAMKOB THAPO3JEBATOPaMH
3aTPYAHEHO MPH 3acOPEHHH OTBEPCTHH 3/M1€BaTOPOB JHGO TPH HEAOCTa-
TOUYHHIX BEJHYMHAX HAMOPOB H PACXOROB BOJRI.

'uapoMexaHHYecKoe yAaJeHHe Iecka H3 TOPU3OHTaJbHBIX MECKO-
JOBOK TpefyeT npoBepKH PaBHOMEPHOCTH BHIXOHa XHEKOCTH H3 OT-
BEPCTHH pacnpene/uTeIbHOH CHCTEMBI H JOCTAaTOYHOH ANA MCEBAC-
OXHMKEHHAI CJIOA TNecKa CKOPOCTH BOCXOASLLEr0 TOTOKZ BOZALI
(0,0065 Mm/c). Hananky 3to#t cHcTeMsl uenecoo6pasHO MPOBOAHTH Ha
YHCTOH BOAE M OTMBITOH NMOPLHH NEcKa C MECKOBHIX MIOWAZOK (JAHGO
NpHBO3HOTO mecka). BO3MOXKHOCTL BHIHOCA NECKa NPH THAPOMexa-
HHYECKOM YJaJeHHH INpPOBEPSAIOT HENPEPHBHLIM OTOOpPOM NpoS Ha
BbIXOJAE M3 mneckosnoBkH. Ciexyer oOpaTHTb BHHMaHHE MepcoHalfa
Ha TO, YTO 6onee uertecoobpasHO yAaRNATb MECOK NPH HH3KHX CKO-
pocTiX JABHMEHHA BOAK H MaJOM HaTOJHEHHH JOTKOB.

Aspupyembie neckonoBKH. B aspupyemslx necKoJOBKax ROMMKHO
ObITh AOCTHTHYTO COOTBETCTBHE BpeMeHH OTMbIBKH MeCKa M BpeMeHH
OCa)KJieHHs TIeCYHHOK NpPH TpefyeMOM THIPaBJIHYECKOM DeXHME.
Bpemsi OTMBIBKH YCTaHABJAHBAIOT B a3pHPYEMHIX LUUJIHHAPAX, B KO-
TOPEIX TIPH H3MEHEHHH HWHTEHCHBHOCTH H MNpOAOJ/KHTEALHOCTH
aspallHi ONpEeReNsIOT ONTHMa/lbHOE 3HaueHHe uucaa Kemna.

[To xputepuio KeMna mposepsioT COOTBETCTBHE NMPOEKTHBIX Mapa-
METpOB M JHeHCTBHTeNBbHO TpeGyeMubiX. ['MapaBauuecKHH peXHM Ipo-
BEPSIIOT TI0 CKOPOCTH JBHXKEHHS BOALI Ha HUCXONSAWEM K NECKOBOMY
NPHAMKY YY4CTKe HAKJOHHOro AHHma. CKOPOCTh [ABHKEHHA BOZH
y AHa BONH3K NMpHSAMKa He AOJXHa npebnliatk 0,2 M/c; smopa pac-
npefeN€HHsT CKOPOCTH MO BHICOTE€ B 3TOM CTBOpE AOJIKHZ MPHOJIH-
XKATbCAA K TPEYrosbHoH, 6e3 pe3KMX OTKJAOHEHMH W BO3MYLIEHHH.
BriHoc mecka MoxkeT GbiThb OOYCNOBNEH HepaBHOMEPHOCTBIO a3pallyy
MO AJHHE IIECKOJOBKH H YCHJEHHeM NPOAOJLHOTO TypGyJeHTHOro
nepeHoca Macc Bojnl. HepaBHomepHOCTh 23panuy JAMKBHEHPYETCs
PEryaMpOBKOH pacXofa BO3ZyXa MO CTOsIKaM (MyTeM YCTaHOBKH
AMatparM H3 pe3dbnl BHYTPH (UIaHUEBBIX COefHHEHHH), a NpPOROJL-
HelH MepeHOC pe3KO CHHMKaeTcA MyTeM YCTPOHCTBA NONYNOIDYMKEH-
HBIX NOMNEpPeYyHbIX MNEPeropoioK (CEKLUHOHHPOBAaHHE C UENbIO RpHOJIH-
XEHHA K BBITECHHTEIbHOMY pEXHMY).

Hurencudukaunua paboTbl a3pHPyeMBIX MECKOMOBOK ZOJMMXKHA Npo-
M3BOZHTBCS MO JHMHTHpyolWeMy GaKkTopy — no oTMbIBKE necka JH60
MO CO3ZaHHIO ONTHMANLHEIX YCAOBHE OCaXAeHMf necuuHoK. Ilpu
HeCOBMECTHMOCTH 3THX YCJNOBHH NepexoisT K 30HHOMY pacnpénete-
HHIO BO3AyXa — OoJbliel HHTEHCHBHOCTH gyThA HA MEPBLIX YYacTKax
CeKUHOHHPOBAHHOH NEeCKONOBKM H MeHblueft JnuGo cHHXKalolleHcs
HHTEHCHBHOCTH 2a3pauHy A0 MHHHMalbHO ROTMYCTHMOH CKOPOCTH JIBH-
xenua Boael y aHa (0,15 mM/c) Ha ocTanbHbix ydacTKax NECKOJOBKH.

Baarozaps oTMpiBKe NecKka 30JbLHOCTh €ro B a3pHPYeMbIX necKo-
JIOBKaX BbIILE, HexeNu B HeaspupyeMuix (90 mo cpapHeHio ¢ 60 %).
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KpoMe Toro, B aspHpYeMhX NECKOJOBKAaX BO3MOXHO 3ajepiKaHHe:
necka Kpynuocteio 0,15 MM (ruzpasnuveckas KpynHocth 13,2 Mm/c),.
EcrecTBeHHO, YTO ynaneHHe necka paHHOH ¢pakKuuu TpeGyeT cobaio~
NeHHs] ONTHUMaJbHLIX YCIOBHH OTMbIBKH H OCaxAeHHs Haufonee Mes-
KHX YacCTHL.

TanrenunanbHble neckojgoBkH. VX paGoTa He/IHKOM 3aBHCHUT oOT
COBepIUeHCTBA THAPABAHYECKOTO pexcHMa. Peskue xonebanus pacxona
CTOYHBIX BOJl BPEZHO BJAHSIOT HAa CKOPOCTh BPAIIATEJNLHOTO ABHKEHHR
BOAK H MPOROJIKHTENBHOCTh OTCTAHBAHHA MMUAKOCTH. 3ajaya 3Kc»
NAYaTalHOHHOH CHYXGbl 32KJIOYaeTCHd B CO3JMAHHH ONTHMAJNbHBIX
napaMeTpoB — rPaJHeHTA CKOPOCTH, LUEHTPOGEXHHIX CHA H Npoaod-
XKHTEJBHOCTH OCaM/IEHHH, B32aHMOCBA3b MEXJY KOTOPEIMH He pacs
KpniTa B MateémarHyecko# Qopme. MosenupoBanHe sBieHuH, NPOUO-
XONAWMX B TAHTEHUHAAbLHBIX NECKONIOBKAX, NOKA eie He pa3paboTang
Ha JIOCTOBEPHOH OcHoBe. HescHOCTL B3aHMOCBA3H YNOMSIHYTHIX (bak-
TOpOB TpebyeT npeapapHTeNbHOM HaNafKH MECKONOBKH Ha OCBET/IER~
HOM BOJe, He comepxkalledl CBA3AHHOIO NECKa, MYTEM BBOLA OTMLITHIX
H OTCOPTHPOBAHHBIX NPO6 NecKOBBIX KOMNO3HUHH, NpHOAHKAOUIHXCH
No COCTaBY K XapaxkTepHbIM A TFOPOACKHX KaHaJHu3auui.

B nyckosoii mepuon ocofoe BHHMAHHE JOMKHO ObITH YACAEHO
KagecTBeHHOMY HCMNOJMHEHHIO ¥3/0B MO BBORY H ¢6OPY CTOUHHIX BOZ,
Ilpu BBORE CTOYHBIX BOA AOJKHBI OBITb HCKJIOYEHBI PE3KHE BO3MY-
WEHHS NOTOKA BC/IEJCTBHE HEpOBHOCTed cTeH W conpsxenuli. JKena-
TeJbHAa YCTAHOBKA NOBOPOTHOH NMEperopoiKH Ha BXoJe B NECKOJOBKY,
coXpaHgiolle# NOCTOAHCTBO CKOPOCTH BXOJA XHAKOCTH. PerynnpoBka
cGopHOTO YCTPOWCTBA 3aKJIOYAGTCH B OpPraHHM3aLHH PaBHOMEPHOID
c6opa XHMAKOCTH NO BCEMY NepHMETPY BHXpeBOH BODOHKH, coGmIo-
JIeHHHU COOCHOCTH OTBOAsULeR TPYOB M LEHTPa BONOBOPOTHOH OGJacTH
(cMelieHue BO3HHKaeT BC/ENCTBHE CTPOHMTENIBHBIX HedeKToB).

§ 6.5. NMepBH4YHBIE OTCTOAHHKH

CoOTBETCTBHE NapaMeTpOB OCBET/IEHHS CTOYHBEIX BOJ B NMEpBHYHBLX
OTCTONHHKAX NpPOEKTHOMY TEXHOJOIHYECKOMY pPEeXHMY 3aBHCHT Of
CBOWICTB B3BEIIEHHLIX BEIeCTB, B TOM YHC/AE NPOMLILCHHOIO IPOHE:
XOMIEHHS, CTPYKTYpH! MOTOKOB XKHAKOCTH B OTCTORHbBIX COOPYKEHHAX
pexuMa BHI'PY3KH OCaZka H psaja APYrHX, MeHee 3HaYATENbHHR
npuudH. B ycioBufX TNpPoH2BoACTBA SPPEKT OCBeTNMEHHS MoXKeT He
COBNajaTh ¢ NPOEKTHLIM 3HAYCHHEM, B CBS3H C YEM Ba)XHO OMNpefeaHTh
H yCTpaHHTb NPHYHHY HeSJaronpHsTHEIX BO3ACHCTBHE.

CBoficTBa B3BEUIEHHBIX BIECTB YCTAHABJIHBAIOTCA NYyTeM onpe-
NeJIeHHA KHHETHKH MX OCaX(IeHHA B MOKOE B UHAMHIpax (cocyna
nuamerpom He meHee 120 MM u BricoTO# cTON6Aa MHIKOCTH HE MeHEP
500 MM. Cnoco6uOCTh B3BElIeHHEIX BeIecTB K arjoMepausd onpé
IENSeTcs COOTHOLIEGHHEM BDEMEHH OTCTaHBaHMA AJfi [NOCTHXeHHR
ONMHAKOBOTO S(xpeKTa OCBeTJeHHs B npobax, oro6panpbix H3
npo6ooTGOPHAKOB, YCTAHOBJEHHMX Ha pasHHX ray6uuax. [loxasa-
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Phc. 6.1, Knnetuka ocaxpenus B3pemeHHMX BemecTs & fMOKOE
I — pacwernas xpupas: ? ~ $anTHYECKEA KDHBAR oCaNpemus BInecH

"lf;-';lb CTENEHH arJioMepauuH WYacTHL onpeleisieTcsi M3 Bblpaxe-
— lg flﬂi . (6.3)
g ik

B 3aBucuMocTn o1 xapakrepa CTOUHHIX BOA BeAHuMHa n Kouel-
NeTCA LA ropoackux crokoB Of 0,1 no 0.4; pakTuyecKoe 3HaueHHe
STOTO napamerpa Gyner OKasblBaTh BJAHSHHE Ha PabOTy OTCTOMHHKA.
Eme Gonbwee ausinme oxamer HecoBnajeHue BeqHUHHBI tp —
BPEMEHH OCBET/IEHHS CTOYHBIX BOJ B MOKoe AMf JOCTHXEHHS 3a1aHHOTO
spdexra ocBetnenus — o taKkTHYECKH TpeSyeMuiM fg,, onpele/isieMbIM
no KPHEHM OCaKeHHA B3BeCH B CTOYHHIX BOJAX C pacquHoi’{ KOHLEH-
Tpaunen sasecu. [NponomkuTeNbROCTL OTCTaKBaHKS ¢, BXORHT B (oOp-
MYay Ans pacyera FHAPaBAHYECKOA KPYNHOCTH YacTHI B NOKOSIUEHCS

XKUIAKOCTH:
ttp = R/(t (Bashy)"] (6.9)

HETPYAHO 3aMETHTh, YTO HECOBNaleHHE BENHYYH tp H l¢ npaAMo
BJieyeT 3a cofoii uameHeHHe u M (aKTHyecKM focruraemoro sddekra
OCBETAGHH.

Ha puc. 6.1 B kauectse npamepa nokasawsl KpuBLE OCBETJIEHHs
CTOYHLIX BOA B NOKOe NPH KOHUEHTPAUWH B3BelleHHBIX BelLeCTs
350 Mr/n u Beicote umnumapa 500 MM. Kpusas [ — pacueTrHas, mo
3TOA KpHBoO# onpejiesieHo ¢, np® sazaHHom sdgexre ocseTaeHHs I, =
~ 57 %. ®axTuueckas KpHBas OCaXeHWN ¢ 3IHAUUTENLHO OTIH-
JaercAa OT pacyeTHOW, ¥ 3HAYEHHIO [, COOTBETCTBYeT HPPEKT OUHCTKH
3p = 32 %. fcHo, 4TO NS ROCTHIKEHHA PACUETHOTO ShPEKTa OIHCTKII
HEOGXOLHMO NIPHHATL B PACYET BENHUHHY lp, 3HAYMTENLHO OTAHYAIO-
wyocs ot .

B saBHCHMOCTH OT THNAZ M KOHCTPYKIWH OTCTORHHKAa B pacuyerax
OpuHATA YCpPenHeHHass BENHYHHA KO3¢pHUHeHTa rHAPaBAHYECKOro
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Puc. 6.2. KpHBasi oTKAHKZ OTCTOAHONO COOpYMEHHS HA HMNYJbCHOE BO3MYMeHHe
KOHIEHTPaUHH Tpaccepa

coBepiieHcTBa orcrolHMka K. PeanbHoe 3HayeHHe ero MOXMeT He
COBMajaTh C pacyeTHbIM, B CBA3H C Ye€M NPOBOAHTCH TPACCHPOBaHHe
coOpyKeHHS. B kauectBe Tpaccepa (MHAHKaTtopa) BHIOMPAIOT Belue-
CTBO, He obMajalouiee 3HaYHTESbHOR MOleKyasapHo# nuddysner (kak,
Hanpumep, ¢ayopecuur). TpaccHpoBaHHE NMPOBOXAT NpPH NOCTOSIHHOM
(MakcumanbHOM) pacxofe CTouHHX BoA. [lo KpHBOE OTKAHKa ompe-
JAENsIIOT 3HAYEHHE KaK OTHOLIEHHE

K= Tmax/Top- (6.10)

Crnenyer n3berarb pacnpoCTpaHeHHBIX OWIHGOK, Korja NJaolags
KpHBO#H oTK/AHKa (3,9,C,) He paBHa KOJNIHYECTBY BBEREHHOTO Tpaccepa.
Beuay pasmbiTocTH (HEYETKOCTH) MaKCHMyMa Ha KpHBOH OTKJAHKA
PEKOMEHIYETCA BbiPaXaTh PeayNbTaThl TPACCHPOBAaHHA B BHJE MaTe-
mMatHYeckoH Qopmynanl (Hanpumep, (OPMYJBl IENMH annapartoB Hie-
anbHOTO NepeMellHBaHHA JHGO APYroH MOAENH) H ONpelensiTh Tmax
3HAJIMTHYECKH.

Ecay BLIpasuTh KPHBYIO OTKJIHKA B BHJE AYeeyHOM MOLENH, TO
NOAYYHM CJeAyiolllee COOTHOLIEHHE:

K¢ = tmax/lep = (m— 1)/m, (6.11)

rage m -— yuciao sayeek (m = l/o%); o0 — 6espasMepHas AHCNEpPCHSA
pacnpefeneHns.

Ha puc. 6.2 nokasan npumep TpacCHPOBAHHS OTCTONHHKA B KOOP-
AuHatax C:/Cupax # 7. B 06nacTh makcHMyMa pasfpoc ToueK He No3BO-
JSieT TOYHO ONpEefe/MTb, KaKoH H3 HHX COOTBETCTBYeT Cpyy. Mate
MaTHyecKass o6paGoTKa NO syeeyHOH MOOENH NO3BOAMAA YCTaHOBHTD,
yTO YHCAO fiueek m = 2, a 3naveHHe Koapduunvenra K = 0,5. Kpu-
Bas OTKJAHKa npu m = 2,0 npuBefleHa Ha pPHCYHKe.

Ecnn Kp okaxercsl 3HayHTeNbHO MeHbille K, IPHHSTOTO B pacye-
Tax, TO CA€JyeT YCTAHOBHTb M JNHKBHIMPOBaTbH NpPHYHHY HeGaaro-

194



NPHSTHBIX BO3ACHCTBHA. TakHMH NPHUHHAMH MOTYT GHITb: HepaBHO-
MepHOe pacnpefiesleHHe BOfbI Ha BXOfle B OTCTOHHHK, HEPABHOMEPHEIH
c60p BOJBI IOTKAMH, NepPeKOoChi, HENJOTHOCTH, 3aCTOHHEIE 30HEL. [I0OHCK
JepeKTOB B KOHCTPYKIHH OTCTOHHHKOB BEJETCH NpPH TPACCHPOBAHMH.
TpaH3UTHBIE CTPYH H MEPEKOCHI JIOTKOB OTCTOAHHKOB OnpefensiioTCs
OKPAIUHBaHHEM MOTOKA JHO0 ero 4acTH M MOCAEAYIOHM BH3YaJbHEIM
HabMoNeHHEM.

B ycnoBusx nBHXYymeRcs MMIKOCTH THAPABJIHYECKas KPYNHOCTb
OIpENeNIAeTCs C YueToM Ko3(hdHIHEHRTa O0BEMHOIO HCNOAL3OBaHHA
(mm/c):

uy = 1000KH /[t (KH/R)"]. 6.12)

dakTHYeCKH JONYCTHMYIO (MO NPOEKTHHIM JNAHHBIM) THApaBJH-
YeCKYI KPYNMHOCTb (MM/C) MOXHO ONpefle/IHTh B OTCTOMHHKAX:
rOpH3OHTANbHBIX

ug = Huj(Kpl), (6.13)
pPafHaJNbHLIX H BEPTHKaNbHBIX
ug = 4Q/[3,6nK g (D* —~ d*)). (6.14)
Ioncraeue B dopmyay (6.12) uy, Moxem onmpenenuts ¢ (c):
t = 1000K gH/[ug (KgH/h)"]- (6.15)

3arem no rpaduKy, aHanOrHYHOMY NpPHBELEHHOMY Ha puc. 6.1,
onpefieNnHM JOCTHXHMEIH 3((QEeKT OYHCTKH NO PeaNbHOH KHHETHKe
OCaXJIeHHs B3BECH.

Takum o6pazoM YCTAHABAHBAIOT NONYCTHMEIe (¢ TOUKH 3peHHH
yuera ocoGenHocTed (OPMHPOBAHH® COCTABA H pacXoga CTOYHAEIX
BOJ) OTKJOHEHHS OT MPOEKTHOTO PexHMa H HHIHBHLYaJbHEE OCO-
GeHHOCTH PabOTH OTOENLHEIX COOPYXeHHHA. B cayyae sHauHTENbHEIX
OTKJOHEHHH OT NPOEKTHHIX MAHHLIX CAELYeT ONpefeNHTb HCTOYHHK
NOCTYIJIEHHS ClellHhHYeCKOTO CTOKa, H3MeHSollero cBoHCTBAa B3Be-
LWIeHHKIX BeMIECTB, NPOBECTH YCTPAHEHHe INe(pEeKTOB B KOHCTPYKLHAX.

ITpu HepO3MOMHOCTH YCTPaHEHHs NPHYHH OTKJOHEHHH nepe-
YTBEPXKAAIOT NPOEKTHLIE NOK33aTeJMH HA OCHOBE JeTANIbHOTO H3Y4YeHHS
H MaTeMaTHYECKOH ONCHKH JaHHBIX NMYCKOHaJNaJOYHaIX pabor.

Fopusontaabunie orcrofinuku. Kosdduunent K 3aBHCHT oT ro-
PH3OHTANBHOCTH TNEPENHBHEIX JIOTKOB, pPaBHOMEPHOCTH BIYCKA H
c6opa crouHbiX BOA. CyulecTBeHHOE BJHAHHE Ha HEro OKashlBaer
pacnpezenieHHe KHIKOCTH N0 BePTHKAaNbHOA NJIOCKOCTH, He PeTyJu-
pyemoe BBHAY XECTKOTO 3aKpemvieHHs NOoJAYNOTPYXKeHHOH NOCKH H
nepeNuBHBIX KPOMOK /0TKOB. OUEHKY BepTHKa/lbHOIO pacnpenene-
HHSI NpPOH3BOJAAT TPacCHpoBaHHEM [IOTOKA pacTBopom NOBapEHHOH
COMH H OLHOBPEMEHHEIM 3aMePOM 3JEKTPONPOBOIAHOCTH BOABI B HE-
CKOMIbKHX CTBOPAX CHCTEMOH AATYMKOB JNH60 MepeHOCHOH paMol C 3a-
KPenJieHHEIMH Ha Heff maTuMkamu. Ilo pesyhbraraM 3aMepoB peko-
MEHAYIOT H3MEHeHHe NOTPYXEHHA NOCKH NpPH H3AHIUHEM OTKJIOHeHHH
NOTOKA OT IEHTPA NMPOTOYHOH YacTH. Bo3aMoxHa yCcTaHOBKA CTepiKHed
H3 Tpy6 cpa3y 3a NONYNOTPyxKeHHOR AOCKOH, nmpHuyeM clelyer npen-
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yCMaTpHBaTh BO3MOMHOCTh BBIEMKH CTEPXKHEH H3 MOTOKa BOAW AJH
OYHCTKH OT HanHnawomHX otépocoB. IIpH Hanumye BricOKOH THApas-
JIHYeCKOH Harpyske Ha peGpo BOLOCAHBOB YCTPAHBAIOT JONOJIHHTENb-
Hble pacnpefefHTeNbHbIe JOTKH 3@ NOJAYNOTPYKEeHHOA JOCKOH, NOTOK
H3 KOTODBIX HaNpaBAfIOT B CTOPOHY AOCKH. CHHXKeHHe THIpaBIH4e-
CKOM HarpyskH, B TOM YHCJe H Ha COOPHHIX JIOTKaX, MOJOXHTEILHO
BJHAET Ha CTPYKTYPY NOTOKOB BOAH B OTCTORHHKAX.

Cniocof H pelHM BHIIPY3KH oCajaka MOXeT MNOBAHATL Ha sdpex-
THBHOCTb OCBeT/ACHHA. ManHiiHe fgoaroe xpaHeHHe OCajKa NpPHBOOHT
K ero 3aTHHBAaHMIO, HACHINEHHIO ['a3aMH H BCMNALIBAHHIO Ha MNOBepX-
HOCTb BOAbl. XapakTepHLIM NPH3HAKOM GpPOXKEHHS SBNAETCH HHTEH-
CHBHOE BCMJILIBaHHEe NY3HIPbKOB ra3a; Holee TOUHBIE [OKA3aTeNH
onpenensior uamepennem pH ocanka, Asera-norenunana, KoJlHyecrsa
JIETYUHX KHPHHIX KHCHOT. DTH onpeleneHus GoJjee noapobHo pac-
CMaTPHBAIOTCH B pasfene 06e3BPeXHBAHHA OCalka aHaspoOHEIM
METOLOM.

B cnyyae uHTEHCHBHOTO O6pPOXKeHHs, B 0cOOEHHOCTH B JIETHEe BpeMs,
nepexoAsT Ha GoJiee yacThfi BBIMYCK ocafika. BsnaxHocTh BeiMyckae-
MOT'0 OCajika TpelonpefeneHa ero pacxogoM: npH SoJblioM pacxoge
ofpasyercs BOPOHKA HAaj BBINYCKHBIM OTBEPCTHEM H TNPOHCXOAHT
nogcoc BoAbl. [TOpUHOHHBIA BLINYCK CHHXK@eT KOJHYECTBO 3aXBaThl-
BaeMOH BOABI, BCNEJCTBHE YEro OTKAayKa 0CajKa MYHMEPHEIMH Haco-
caMH 06ecneYHBaer ero BaaXHOCTb Ha ypoBHe 93—94 %, B To Bpems
KaK HCNOJb30BaHHe LEHTPOGEXKHEX HACOCOB HJH BHINYCK OCajKa MoJ
THAPOCTATHYECKHM HamopoM MOBRIMIAET BJlamHoCcTh Jo 95—96 %.
B stofi cBu3u caeayer ofpaTHTb BHHMAHHE SKCNJAYaTaUHOHHOTO
nepcoHana Ha BO3MOXHOCTb YHaJeHHs pa3BaBAeHHOTO 0CajKa BHaxk-
Hocteio 99,5—99,6 % (konuentpauns 4—5 r/n) Ha 0CaAKOYNJIOTHH-
TENH IS COBMECTHOTO VILIOTHEHHS C H3GBhITOYHLEIM AKTHBHEIM HJIOM
[10, 38]. Takas Mepa peako nopbilaeT a3poGHOCTL CPeakl, B 0coGer-
HOCTH NIPH HANHYHH HHTDHTOB H HHTPAaTOB B OUHIEHHON Boge.

3aruuBaHHe H BRIHOC YaCTHL OCaJKa IMIaBHLIM O6pasoM 3aMeTHH
B cllyuae HEKAYeCTBEHHOTO H3TOTOBACHHY H MOHTAaXa CKPEGKOBLIX
ycrpokictB. B nyckoHanalouHelH NepHOA CAENYyeT NPOM3BeCcTH MNOA-
6EeTOHKY NasyX, YrJOB H JPYTHX MeCT 3afeHBaHHS ocajka.

Ocanok B NpHAMOK MOXeT crpefaThest NpH NOMOIH CKpeGKoR
Ha TejlexkaXx. PerynupoBka ckpebka No HHAHBHAYaJNbHBIM NOBEpX-
HOCTAM [HHINA OTAENbHBIX CEKUHHA OTCTOMHHKOB GoJiee 3aTpYyAHH-
TenbHa ¥ Tpefyer TWATe/NbHOH NOArOHKH B MYCKOHAMaJOuHLIH NepHOA.

Papnanbnule orcrouuku. CopepleHCTBOBaHHE CHCTEMBI paclpe-
IeNeHnst BOAbl OCYIMECTBJASIETCH NYTEM ONYCKaHHA HAH NONBEMa
HHXHell KPOMKH NONYNOTp y3KeHHOTO KOJLUEBOrC 1[HTa, HO 3Ta Mepa
CBfi3aHa ¢ GOJBLIHMH TPYAHOCTAMH, NMOCKOJNbKY HapallWBaHHe HJH
YMeHbIlIeHHe BLICOTHl IMHTA TpeSyeT OOJbIMHX YCHAHA H 3aTpar.
CHcrema c6opa BOAW MOXKeT GHITH YCOBEpIIEHCTBOBAHA ¢ MEHBILIHMH
3aTpataMM CpencTB M Tpyla nyTeM YCTPOHCTBA NOMOAHHTENbHBIX
OTBEPCTHA B AHHILE M CTEHKAX JMIOTKOB, YCTAHOBKH [ONMONHHTEAbHbIX
PafjHaNbHHX OTBETBJAEHHH JIOTKOB H T. I
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CBop W ynanesne ocajka B pPajMalbHEIX OTCTOMHHKAax He BRISHI-
BaeT OCOOBIX 3aTPYAHEHHH MpH LOCTATOYHO KayecTBEHHOM H3lOTOBJE-
HHH H MOHTaXe CKPeGKOBHIX YCTPOHCTB. YCTpoHCTBO ans crpefaHHs
ocallka BKAwuamT 3a |—I1,5 4 Jlo BHrpyskH ocajka. Brkiiouenue
¥X H3 paboThl NMPOH3BOAAT Nepell HayaloM JHO60 MO OKOHYAHWH BhI-
TPY3KH.

[lpn ypanenHn ocafka UEHTPOGEKHEIMH HacocaMH JHG0 MNOX
THAPOCTATHYECKHM HAMOPOM BJAMHOCTb OCaJKa KOKeGaeTcs Ha YPOBHE
95—96 %; HcnoAb3OBaHHE MIYHKEPHBIX HACOCOB CHHKAET BJAAXHOCTD
no 93—94 %. C ysennueHHEM BBICOTH C0S HaKamMHBaeMOro OCagKa
BO3MOXHO HEKOTOPOE CHHXXEHHE BJIaXXHOCTH, HO 3TOMY OGKIYHO npe-
NATCTBYeT ero 3arHuBaHHe. C 3TOH TOYKH 3PEHHHA LeAecoobpasHo
HAaKalJIMBaTh OCAZ0K MNepef BHITPY3KOH B UEHTPAJbHOM RNPHAMKE,
YOJIOTHATbL €70 HEKOTOpoe BpPEMS M 3aTeM BBITPYMHKAaTb.

Beptukansrnie orcrofinHkH. PacnpenenHrensHoe yctpo#icTBo
OOLIYHBIX BEPTHKANBHBIX OTCTORHHKOB C LEHTPANbHOR TPyGol H OT-
paXkaTeJbHLIM IIHTOM HENOCTaTOYHO THAPOZHHAMHUYECKH COBEPIIEHHO.
Crpys XMAKOCTH, BbIXOASILAs H3 3a30pa MEXIY UeHTpaabHOR Tpy6ol
H OTPaXaTeJbHHIM [HTOM, CO3L3aeT NpPensiTCTBHe AR OCaAXKIAEHHSH
B3BEIEHHHIX BeleCTB H3 OTCTOMHOH 30HBI.

Tpansurnas crpys, NOJHHMAWIULASCH BROAb CTEHOK OTCTOHHHKA
K COOPHBIM JIOTKAM, BHIHOCHT 3HAYHTEAbHOE KOJHUECTBO B3BelUEHHBIX
BEJIECTB, HE YCHEBIIHX OCeCTb. JIMKBHOAUHA OTPHIATENBHOTO BJIH-
fIHHA 3TOT0 QaKTOpa ABJAAETCH OCHOBHOW 3aflayell COBEPLUEHCTBOBAHHS
KOHCTDYKLHH BEPTHKANABHHIX OTCTOAHHKOB. BepTuKanbHEIE OTCTOH-
HHKH C pas3BeTBJEHHOH pacnpefeNHTeNbHOA CHCTeMO — OTCTOHHHKH
C HHCXOIALLE-BOCXO/AMHM NIOTOKOM H LeHTpanbHol NMHG0 nepHpepu-
YecKo#i CHCTeMOH MoAayH BOJH! JIHIIEHKH 3TOFO HelocTaTKa, 6naronaps
uemy noBpnuatrcs sdbdekr ocBeTaeHH H KoabdHUHEHT HCNONb3OBa-
HHs1 o6beMa coopyxeHHs. Cliefyer 3aMeTHTb, YTO YPE3MEPHO BRICOKHE
3HayeHuss KoshdHuMEHTa Henosib3oBaHHR ofbema (Gonee 0,6), npu-
BOAMMELIE B JIHTEPAType, TPYAHO CYHTATh NOCTOBEPHBLIMH, MOCKOJbLKY
B YNOMSHYTHIX KOHCTDYKIUHMAX He JOCTHraioTcs 6onee GnaronpHATHbIE
YCNOBHS, HEXeJNH B TOPH3OHTANbHEIX H DajHaNbHBIX OTCTOHHH-
Kax.

YXynenHe paborhl o6bIYHBIX OTCTONHHKOB CBS3aHO C NEPEKOCOM
H NNOXOH NEHTPOBKOH TpyObl H OTpaXKaTeNbHOTo LIHTAa, HEPaBHO-
MEpHBIM pacnpejieieHHEM BOAbl B 3a30pe MeKIy TpyGoli H LKTOM,
HepaBHOMEePHOCTbIO c6opa BoAnl. Bce 3TH HenocTaTkH 0OGHAPyXH-
BAJOTCs NPH TPAcCHPOBAHHM OTCTOHHHKOB nyTem orSopa npo6 mo
nepuepyH OTCTOHHMKA Ha pasHBIX YpoBHaX.HecosepuieHcrBo paBoTs:
COOPHBIX YCTPOHCTB JIerye BCero NPOABAAETCH NPH MHHHMAJbHBIX
pacxonax CTOYHLIX BOJ.

Tonkocaofinbe orctoRnHKH. ToHKOCAoHHLIE GJIOKH H MOLYJTH yaije
NPHMEHSIOT B KayecTBe CPEACTBA HHTeHCmbUKAaLHH PaborTbl OOBIYHBIX
OTCTORHHKOB, YCTaHaBJAHMBaf#A HX Nepel] cGOPHHMH JOTKaMH. ToHKo-
CloHHBIE MOAYJH cJefyeT 3aliullaTh OT 3abHBaHMd NJ3BAIOLHMH
OT6pocaMH, MpelycMaTpuBas BO3MOXHOCTD HX BBIEMKH H OYHCTKH.
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[TonoxurennHHIA peaynbTaT OyAeT MNoJayu4en TOJALKO B Cjaydae
TILATENLHOTO pacnpejefieHHss NOTOKOB BOJBl 10 H [OCTE MOAYJeH.
OrcyrcrBHe cHeTeM pachpefel€HHst BOABI NPHBOAHT K MOSABJIEHHIO
3aCTOAHBIX 30H H TPAH3HTHHIX CTpyH, BCIeJCTBHE Y€ro Pe3Ko CHH-
xaerca 3(dEKTHBHOCTb OCBeTJieHHst BoAbl. [IpH ycranoBke Mogynedh
B CYWIECTBYIOIIHUX OTCTOHHHKAX cJelyeT oOpaTHTb BHHMaHHe Ha npa-
BHJIbHOE DacloJiOKeHHe BOAOCGOPHHX YCTPOHCTB: OTAENbHBIE 3Jje-
MeHThl MOJly/Iefl He JOJIKHEI CAHILIKOM BJH3KO pacnonaraTtecst K cSop-
HBIM JIOTKaM; NOche MOLYJAs JOJKHA OCTaBaThCid KaMepa JOCTATOYHO
GoAbIUMX pa3MepoB aasi (OPMUPOBAHMS TMOTOKA, BHIXOASIIErO U3
OTCTOHHBIX 3JMeMeHTOB. PeXHM paboThl MoAyJedl — NpPOTHBOTOYHBIH,
YTO MO3BOJSET BO3BpalaTh OCAaAOK B 30HY leficTBHA cKpebkon. HHorna
NPHMEHSIOT BEPTHKANbHYIO YCTAaHOBKY MoOAyJael, H OHH npeBpa-
M&GIOTCA B JAMHHHU3HPYIOUHE 3/eMeHTH (H3BeCTHO, YTO ISl TOHKO-
CMOHHBIX Monyael yucao PeftHonbaca Re pomkuo 6bith Menee 500).
B sroM cayuae cHcreMa cbopa oCBeTIeHHOH BOJbI OKaablBaeT pelna-
omee BAHAHHE Ha 3¢beKTHBHOCT: paBoThl OTCTOHHHKA.

OxuaaeMyio sheKTHBHOCTb OCBETJEHHSA OTCTOMHHKOB CO BCTPOEH-
HBIMH TOHKOCJHOHHBIMM 6J0KaMH MOMHO ONpefeNHTh ¢ NOMOLLBIO
¢dopmynnl (6.15) W KHHETHKH OCBeT/NeHHs BoAbl. Benuuuna { Gyner
COCTOATh H3 CYMMH §; H f,, PAaCCYHTAHHBIX OTAENBHO A5 OBBIYHOIO
orcrofikuka (f;), W ToHKocaoiiHoro Monyna (f,), NpHuem 3HaueHHe
nokasarens n cauxkaercs 10 0,1—0,2 118 TOHKOCTOAHBIX 3MEMEHTOB.
Ecnn nocrapinena sajavya NOBEHIUEHHS NPOH3BOAHTENbHOCTH OTCTOM-
HHKa, 10 no dopmynam CHuIT [29] onpenensior 3aHaueHHe uy K fanee
no (6.15) HaxonsAT BO3MOXKHEIA 3pPEKT OUHCTKH.

IF'napa IlIl. COOPY)XEHHAI BHOJIOTHYECKOA OYHCTKH
B ECTECTBEHHBIX YCJIOBHUAX

§ 6.6. Mons ¢uabTpanuu

Ions ¢uneTpaunu ycTpaHpalT Ha IPYHTaX C XOPOIUHMH GH/b-
TPalHOHHBLIMH cBoHcTBamMH. Hapyenue mnpouecca 6GHomoruueckof
pereHepauHy MOYBEHHBIX CTPYKTYpP HEMEeNIEHHO NPHBOIHT K HX
KONbMaTauHH M 3abonaunBandio. QHABTPOBaKHe CTOYHHIX BOJX Clo-
co6CTByeT HHTEHCHBHOMY Da3sBHTHIO MHKDOOPTaHH3MOB NOYBEHHOTO
6HOLIEHO3a, OCTHIHEHHIO H 3aKYNOpKe NOPOBOTO NPOCTPAHCTBA, VXYL~
IIEHHIO a3panMH, Pa3BHTHIO MJIECHEBBIX TPHOOB M IPYTHX KHCIOTO-
o6pasyiolHX KyabTyp. BaBenlennsie BelmecTsa 3aepxHBawTCH B M0-
pPOBOM [TPOCTPAHCTBE M CTAHOBATCH CYIUECTBEHHBIM (DaKTOPOM NPH-
pocra fuomacchl. 3a8a48 CAYXKOE SKCIAYATALHH 33KMIOYAETCH B CO3-
JLAHHH peXHMa MOATOTOBKH M HamyCkKa CTOYHBIX BOJl, HCKJIOYAIOUIETO
KONBMaTAUMIO NOYBHL.

Arporexnuyeckne MeponpHsTHA — oOpaboTKa NOYBE, BHpallH-
BaHHe pacTeHHH W T. Il. — CJAYKAT LeNH COXPaHCHH® H YAYYLUEHHS
CTPYKTYPH KYJAbTYpPHOTO NOYBEHHOIO C/I0OA, JHKBHAAUHH HaKONJIeHHR
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OpraHv9ecKUX BeIecTB, B TOM 9HCAe GHOMacCH MHKPOOPTaHH3MOR,
H3DBATHIO GHOTEHHEIX 3JeMeHTOB (asora, docdopa, kaaus). CoueTaHHe
nepHoNa OpOLIEHHR ¢ MOCJAefYIONIHM NepHoAOM NpOQHIAKTHYECKHX
MEPONPHATHA NOCTHTAETCH HA OCHOBE FOAHYHLIX M CE30HHBLIX I'PadHKOB
opouwieHHs. 'paHKH COCTaBAAIOTCH N0 FOAHYHLIM M MECHYHBIM NpO-
THO3aM NOrofel C Yy4YeTOM TPeOGOBaHHH arpoTexHHKH, ceBooGopora,
noTpe6HOCTH B Bofe W GHOTEHHBIX 3JeMeHTaX. KOJH4eCTBO BOIEHI
W JVTHTENLHOCTh PA3OBOTO NONHBA ONPEENAOTCH (HALTPALHOHHEIMHU
CBOMCTBaMH TMOYBBI.

Hsauwnaa ruapapiudecKas Harpyska HaHGojee OHICTPO OTpa-
XaeTCsl Ha arpOXHMHYECKOM COCTaBe MOYBHI CHHxaercs pH, ycuau-
BalOTCH aHaspOOHble NPOLECCH, YXYAIIAeTCSs KHCJAOPOIHBIA PexHM,
6HOLIEHO3 TOYBLl OGENHAETCH H CMEMAeTCH K (aKyJsTaTHBHO-aHa-
apoGromy. o cymMe TaKux NpH3HAKOB METOAOM Npol (myTeM Hanycka
PA3/MHYHOTO KOJNHYECTBA CTOYHBIX BOJ Ha KAapThl C NOCAE[YIOLLHM
Hab/lofeHHeM 3a HHMMH) YCTaHaBJHBAIOT HOPMbl Das’OBOrC (OJHBA.
HopMer 10MKHB KOppPeKTHPOBAaTbCH B 3aBHCHMOCTH OT Ce30Ha ToAa,
KOJIHYecTBa arTMocepHbIX OCalKoOB, AedHLUHTAa BA3XKHOCTH TIOYB.
IlnHTeNbROCTD TNepHofa AJS BOCCTAHOBAEHHS C6alaHCHPOBAHHOTO
6HoTONa MOYBH He MOXeT OhITb Ha3HayeHa 3apaHee, OHAa YCTaHaBJH-
BAETCH ONBITHBIM NMYTEM C YYacTHEM arpoXHMHYeCKOH caymkOwl.

YYHTHBAs YNOMAHYThie OBCTOSTENLCTBA, COCTaBJSAIOT KaleHZap-
Hplft UMKJIMYecKH! rpadHK NOJAHBA KapT, NpelycMaTPHBAIOWHKA IJH-
TENbHOCTh LHKAa oT 2—3 mo 10—15 cyrok. Kapthl noneli cucrema-
TH3HPYIOT N0 (HALTPAUHOHHLIM CBOACTBAM IPYHTOB IJIi BO3MOXKHOCTH
MaHeBpa, CO3[aHHA 3anaca momagefi Ha NepHoi CHerorasgHHA, HH-
TEHCHBHOTO BHINAJEHHA OCalKOB.

Benamxka nosefi cnoco6etBYeT HX a3palHH, MHTEHCHBHOMY OKHC-
JIEHHIO HaKONJeHHniX 3arps3HeHufi. IlaXory npomogsar 2—3 pasa
B Iojl, paspyuuas noBepXHOCTHbIH CNOH 3aKOJbMaTHPOBAaHHOTO I'PYHTA,
Bulpamusaemeie KyJAbTYPsl ROMAXKHB! GbITh BJIAaroOGHBRIMH, C HHTEH-
CHBHBIM DOCTOM, IUHPOKO pasBeTBIeHHOM KopHeBo# cucremoli. Co
CTOYHEIMM BOAAMH B MOYBY NMOMNAajaloT CEMEHa COPHSKOB, TPEOYIOWHX
OnpefeNieHHEX YCHJHE no Sopebe ¢ HumMH. Ho B penom He cienyer
YNYCKaTbh H3 BHLY, YTO PACTEHHEBOACTBO CHAYXKHT yaydlueHHIo Mopdo-
JIOTHYECKHX CBOHCTB NOYBbI, 4 HE 3ajfayaM MNOBHIIEHHA YPOXKah-
HOCTH.

Cherema c6opa ApeHaxHBIX BOA (3aKPHTHI ApeHax, OCYLIHTeJb-
Hble KaHaBhl) HeOOXOAHMa A BLIBOAA H3OLITOYHOMH BOAb! H3 MOBepX-
HOCTHOIO (JIOfl NOYBH H 3ALHTH NOA3EMHLIX BOAOHOCHLIX TOPH3OHTOB
OT 3arps3HeHHs a3oToM, dochoPOM, pPacTBOpeHHLIMH OpraHHYECKHMH
BellecTBamyu. B HopMaianHOM pexuMe paBoTh nojei 3arpA3HeHHOCT:
JAPEHaXHHIX BOJ CKJAJLBAeTCA B 33BHCHMOCTH OT KOJHYECTBA ¥
KayecTBa MOJ3IEMHBIX H (UABTPYIOIHXCH C NOBEPXHOCTH CTOKOB.

B nau6oniee He6naronpHATHOM Clydae HX cocraB npubauxaercs
K KagecTBY OuHMIEHHOH GHOMOTrHYECKH BoJn (NOCKE a3pOTEHKOB
H 6HopuAbTPOR). OGRYHO COCTAB APEHAXMHBIX BOJ GJAH30K K COCTaBy
CTOYHRIX BOJ NOCAE AOOYHCTKM Ha CKOPHIX (HJLTpaX.
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INox 3HMHee HamopaXMBaHHe OTBOAAT He Gosee 80 % nuomaiy
KapT. Hamopamnaauue DONXKHO CONPOBOAKIATLCH NOANESHOH (HIb-
TpauHefi, B CBA3H C 4eM XKelarenel HallYCK CTOYHHX BOJ NOA CJO#
JbJa C NPefOTBPAllleHHEM BLINYCKZ BOAbl TOHKHM CJ0eM NoBepX
Abja He6oabluHe no pasmepaM KapThl YAaeTcs 3aMOJHATL Cpasy
Ha Oonbwyio BuicoTy (30—40 cM), yRepXHBas HX OT [OJNHOTO NpoO-
Mep3aHHs MOAJEAHLIM HanyckoM. [IpH NOBEPXHOCTHOM OTBOJE BOJIHI
B BECEHHHH NepHON HapeakoH Gopo3] H OYHCTKOH OTBOAAIHEX MPOEMOB
PE3KO CHHXKAIOT TafHHE JIbLAa H CHEra, YMEHLINAIOT ONacHOCTH MPo-
pHIBA Tannx boz.

Hudeknnonnsie n napasHTHueckHe Hauala COXPaHAIOT JKH3He-
CMOCOGHOCTL B MOYBE AJHTENLHOE BPEMs, C YeM JOJeH ObITh 03Ha-
KOMJIEH 3KCMAYaTapHOHHuIA mnepcoHas. BelpamuBaembie pacreHHst
HeoBXoAWMO noABepratk TepMoobpaborke (HampuMep, B anmaparax
IJf TIPHTOTOBNEHHS TPaBAHOA MYKH) C Leibio 06e33apa)dHBaHHA.

§ 6.7. BbuOJorHYecKHe TpYAbI

B npakTHKe OYHCTKH ropOACKHX CTOYHHIX BOJ NpHMeHsAOT GHo-
JIOTHYECKHE NPYAbl OKHCAHTEABHOTO THNIA, He NONMYCKas HaKOMJEHHA
ocaflka Ha JHe H CO3laHHA TaM aHa’pobHHIX ycnoBHH. CHcTeMa aHa-
5po6HO-aspO6HLIX nNPYNOB PpanHOHaNbHa B CRyyYae MOCTYNJEHHS
BbICOKOKOHLEHTPHPOBAHHLIX CTOYHHX BORL OT nepepabaThHBaoHX
NpeaNnpHATHH arponpoma,

OxucnuTenabHble NPYAB MOTYT BKJAIOYaTh YacTHYHO JHGO MoJ-
HOCTBIO OCYUIECTBAEHHYK TpodHuecKyw cxemy. B noxnofi cxeme
TpaHCchOpMALHs 3arpa3HeHHH NPOXOAHT LHKA: TreTepoTpoPHOe OKHC-
JIeHHe 3arpAs3HeHufl — aBTOTpOHOE BOCNPOH3BOACTBO BTOPHYHOH
6HoMaccel — norpetaeHHe GHOMAacCH NPOCTEHINHMH OPraHH3MaMH,
paukaMu — pa3BefeHHe polfbl Ha OCHOBE JaHHOH KopmoBoil 6ashl.
Oumncrka BOABI NOCTHFAET YPOBHS, X4PAaKTEDHOTO ANA 3arPASHEHHBIX
npupoaunx BoaoemoB (BIIK = 6-+-8 wmr/n). B Henoaxo# cxeme
UernoYKa pas3pbiBaeTcH [0 OKOHYAHHH OKHCJIHTENbHbIX JHOO aBTO-
TPO(pHBLIX NPOUECCOB, H B 3TOM cAyyae OYHILeHHasd BOAA XapaKTepH-
ayercs 3sHavenueM BIIK == 15 wmr/a, noBbIUEHHBM COLEPIKaHHEM
B3BelueHHbIX BelecTs — 20-—30 mr/n, npeacTaBleHHbIX GaKTepHalbe
HOH Maccoll, 3HAYHTENbHBIM ¢oOHOM coexuHenul asora — 10—
20 mr/a.

B cekuuoHupOBaHHBLIX Npynax ABHXEHHE BoAbl NpHOGaHXKaelcs
K BHITECHHTEJLHOMY PeXHMY, BCe CTaAHH CXEMbi NPOTEKAlT nocie-
NOBaTe/bHO H JIOCTATOYHC YerKo pasrpaHuyeHsl  [Ipyabl-cMecHTeRH
(onHocTynenyarole, Kpyracit nmubo kpanpatHoH ¢opmel) XapakTeph-
3YIOTCH 3HAUHTeNbHOR A Y3Hel, BCe NPOULCCHl APOTEKAOT Mapaj-
JelbHO, pasrpaHudeHHe HX 3aTpYAHHTENbHO. CTaldd OKHCJCHHS
3arpsisHeHHi reTepoTpO(HBIMH OpTraHH3IMaMH B NPHCYTCTBHH pacTBO-
PEHHOro KHCJIOpPORa NPOTEKAET aHAJOTHYHO OKHMCJIEHHIO 3arps3HeHuH
B BoJloeMaX, OJIHTEABHOCTD €€ 1y, ONpefessieTcs N0 KOHCTaHTe CKOPOCTH
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OKHCc/eHHst  3arpssnennfi K, pasmoii 0,] ljeyr: ty = I/K X
X 1g Lyo/Ly.

3uaueHHe [y, OTHOCHTCH K 3KTHBHOH 4acTH 6GHONpyaa, KOTOpas
OlEHHBAELTCA KOMPPHLHEHTOM 06BEMHOro Henoab3oBaius K, 4 (fp =
= Ko.u X V/Qoyr, FRe V — obwmuit 06vem 6uonpyaa). Iipyas ¢ aBro-
TPOHEIMH NPOLECCAMH PacCUHTHIBAOTCA No K == 0,07 l/cyr, a noa-
Hafd TpodHYeCKass LeNb XapaKTePH3YeTCs CHHXKeHHeM KOHCTAHTHI
ckopocth or 0,07 ao 0,05-+0,04 1/cyr. OxHenutensusie npynsl obec-
NEYHBZIOT PacTBOPEHHLIM KHCJAOPOAOM 32 CYET aTMOC(epHOH aSpallHH
(3—4 r Oy/M®-cyT) 1HGO HCKYCCTBEHHOH aspalMH NPH NOMOLLH MHEB-
MaTHYeCKHX H MeXaHHYeCKHX aspaToposB.

[Teperpyaka GuonpyaoB ¥ Heco6MONEHHE DEXHMHBIX NapaMeTpoOB
TPHBONAT B KOHEYHOM HTOre K 0Opa3OBaHHIO NOHHBIX OTJOXEHHH,
NOSABAEHHIO aHASPOOGHHIX 30H, BTODHYHOMY 3arPA3HEHHIO BOR. Habul-
TOK OPraHHYECKHX 3arpA3HEHHH BbI3LIBAGT HHTEHCHBHHIH POCT rerepo-
TpopHo# BHOMAaccsl H NOCTeneHHOEe HAKOMNJeHHWE ee BCAEJCTBHe oca-
skaenus. Tako# mxe 3ddexr BO3HHKaeT NPH HeNOCTaTKe KHCJIOpOZa,
KOrJa NpoLeccH pPOCTa MHKPOODFaHH3MOB NpPEBajiHPYIOT Hall OKHC-
JUTeJbHEIMH H OCHOBHaf YacTh 3arpsAsHeHHf tpancdopmupyercs
B 6uoMaccy. B noHHHeE 0T/I0KeHHA NMonajaeT Macca NJaHKTOHA B OCeH-
HHHA nepHOA BCAeNCTBHe CE30HHhIX H3MeHeHWH H OTMHPaHHS CBETO-
JIOGHBBIX KYJAbTYp. BBHAY CNOKHOCTH YNpaBJeHHS TaKHM pasHo-
DOJAHLIM COOBLECTBOM MHKPOOPraHH3MoB LenecoofpasHo NpOoBeCTH
paA NpodHIaKTHYECKHX MEPONpPHATHH no cbopy H yAaleHHIO JOHHOTO
uiaa. K HHM MOXHO OTHECTH: OPraHM3alHIO HANpPaB/JeHHOH LHPKyJs-
UHH BOAbl B MpPYyiaX € LeJbK BLIHOCA BJAEKOMBIX H OCEJaioliHX IpH-
secel Kk Mectam HX cfopa (npHAMKam) ¢ nochenytwomiedt 0TKaukof
UTAIHOHAPHBIMH JTHOO NepefBMIKHBIMH HACOCHBIMH YCTAHOBKAMMH; YCT-
POACTBO MPHCNOCOGAEHHH ANA ONOPOKHEHMs NDYNO8 H YAANEHHH
AOHHbBIX CTJOXKEHHNA; OPTaHH3aUHK a3pailkH Y NepeMeliyBaltd B nep-
ROl cTyneRH (CeKUMH) NPYNOB ¢ BbIROCOM ofpazoBanHOH GHOMACCHI
B NPOMEXYTOUHbIH OTCTORHHK, yCTpaHBaeMuidl B BHAR rNY6OKOH Bbl-
eMKH ¢ IPHAMKOM iJist HakonJieHHus wia ¥ T. n. HeGosbHe oTR0KeHHA
HNa 0OLI4RO nepepalaThiBAIOTCA JHYHHKAMH HACEKOMBIX H HE OKu3bi-
EZI0T CYWECTBEHBOIO BAHAHHA Hd KauecTBO OYHMLUGHHOH BUALI, TeM
e MeHee OT/e/bHbie YacTHUBL BCMUILIBAICIWEro HJAa JOMXHbl ObiTh
33]1€pyKaHbl 1O BBINYCKa OYHMIeHHOH BoXbI.

(1eaver ofpaTtHTh BHiMaHHe Ha onpeaesienne BIIK v KoHueHTpa-
It pacTBOPEHHOTO KHCA0poia B npyjaosoi Bode. Beaenctsue doro-
HHTE33 B IHEBHOe BPEMs MOMKeT HaGJIoAaThCH MOBLILEHHOE COjiep-
AHdHHe KECJGpalia B Boje, B CBA3H ¢ 4yeM HE[;‘!CTBHTE‘JIBHO(‘ 3HAUCHHE
YO BEAMYHHN OYIeT HCKAXKEHo Jivulie onpelensTh pacTBOpeHNu
KHeaopod B yTpedtsue dack [lo 370l we npuumHe nossasgercs (oab
Hiis passina Mexay Beadynuamu DITK. spbigHenessnumi B CKASHRAX

\paHgwHXes Ha cBety 8 Tempore  [lomesno onpesensve  XI1K
v BITK 8 ¢uasTpoBalablX # R30OATAHHBIX HPOGAX. C TeM 4Tofsl
CabHRTH TOThefTeHES KICAODOLD PACTRODCHHBIME HPHMECHMI 1 cn0f

10CTBOM MHMKDOOPTAIMIMOB, OCTABUIMXCA B OMHIIEHHOH Bode (-
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BpEMEeHHO BO3MOXHO GYA€T OIleHHTh 3(eKTHBHOCTE OCBETJIEHHS BOJH
B GHALTPYIOIHUX JIEeMEHTaX, HHOFJA YCTPAHBAeMHIX B CHCTEME OTBOJA
BOAH /sl YJAYYLIEHHS ee KayecTBa.

B sumHee Bpems B npyxax npeo6Janaior npomeccH ocaxieHHd
RHCTEpCHEIX NPHMeced H OKHCJeHMsl PACTBOPEHHOR YacTH 3arpsasHe-
HHH; (QOTOCHHTeTHYECKasi aKTHBHOCTh OHOLEHO32 BBIpAXKEHA BechbMa
cna6o. Ha6monense 3a KHCJIOPOAHBIM peXHMOM paGOTH NpyJ0OB
JONXHEO ObITb YCHJIEHO.

I'masa IV. BUOJIOTHYECKAS OYMCTKA B BHO®HIBTPAX
H A3POTEHKAX

§ 6.8. Buoxornueckne GuAbBTPHI

Kaneabtivie 6noduabTpui. B Guomeruuecknx guabTpax npuxpen-
JeHHas K 3arpyske Guomacca OCYLIECTBJSET H3BATHE OpPTaHHYECKHX
3arpsA3HeHMHA 3a BpeMs MNPOXOMJAEHHN CTOYHHX BOJ, 3aBHcsAllee
OT THNAa M BbICOTH 3arpy3KH, ruapaBinyecKofi Harpyaku. Cpeanss
NPOAOJKHTENILHOCTL MPOTOKA BOABI OMpeletsiercd B BHAe (QYHKIHH
t = f (H/g™), B xoropoit Beanunua m pasua 0,4 u 0,5 coorsercTBeHHO
Ans 6uohHabTpoB ¢ oOBEMHOH H TJOCKOCTHOH MJAacTMACCOBOH 3a-
Tpy3Koii.

OcHoBHas 3ajaya sKcnyataluH 6Mo(QHJILTPOB CBOLHTCH K KyJib-
THBHPOBaHHIO GHOJOTHYecKOH NJeHKH, o6najaoLleli ycTofuHBoO# cmo-
COOHOCTBIO K OUMCTKE CTOUHBIX BOJ M HETIPEPBIBHOMY BOCTPOH3BOACTBY
HOBOH M ylHalleHHi0 cTapoll Guomacchl. HeGnaronpusarHeie ycaoeus
pabotsl 6HOPHILTPOB NPHBOLAT K 3aHJIEHUIO 3arPY3KH, B OCOBEHHOCTH
06beMHO (KyCKOBOI), H3MEeHeHHIO GHOLEHO3a H yXYAlLIeHHI0 KadecTBa
O4YHINeHHOH BoAbl. PexHM BocNpousBOACTBa OHONJEHKH 3aBUCHT OT
HarpysKH (Mo OTHOILEHHIO K 3aTpsA3HEHHsIM CTOYHLIX BOM) Ha Guomaccy
MO OpraHHYecKHM BEIECTBAaM, PeXHMA ABHIKEHHS XXHAKOCTH B MOPO-
BOM NPOCTPAHCTBE 3arpysxs OHoduabTPa, CNOCOGHOCTH GHONJEHKH
NMPHKPENAATbECA H YHAEePXKHBATHCA Ha MOBEPXHOCTH 3arpysKH.

Kanenpkble 6HODHIBTPE! PAaCCUMTAHB HA OTHOCHTEJbLHO IJIHTENb-
HEIfl KOHTAaKT CTOYHBEIX BoJ ¢ Onomuenxoill {3—10 mun). I puxenue
XHJKOCTH B 3arpy3Ke B NEpHOJ] OpolUeHHHA Yepes CNPHHKJEPHYIO
CHCTEMY C [J03HDPOBOYHbIM O6aKOM XxapaKTEPH3yercsi HeYCTaHOBHB-
IIMMCS] PeXHMOM: B MEPHOA Mex]y OpOlLUEHHSAMH MOPOBOE NPOCTPaH-
CTBO 3arpy3Ku OCBOGOXKAAeTCHA OT BOAH, B NMEPHOJ OPOLUEHHS NPOHC-
XOOMT cHaYajla HaKONJeHHe Bogn B NMOPOBOM NPOCTPAHCTBE, 3aTeM
ylep:KaHHe JKHIKOCTH H, HaKoHel|, BEITECHEHHE H30LITKA BOJH BHOBb
nocrynaiomumMy Nopuuamu. [las onpenenenHs yjepxuBawowmeit cno-
coOHocTH GuoguAbTpa (N0 BOJe) NPUMEHMMH METOJLl ONOPONKHEHHs
H TpaccupoBaHHsa. METOA onopokHeHHsi 3aKJi0Yaercd B OTCeqKe
OpolleHHsi 3arpy3kn (NpeKpalenue NMOJAYH Ha Hee KHAKOCTH) H
H3MEepeHHA KoNM9ecTBa CcTeKakowell Bofipl Bo BPEMEHH {I0CJe MOMEHTA
OTCEUKH. ITHM METOOM ONpejessercid CTaTHYECKAs yaepKuBalowas
cnocobHOCTb 3arpy3ku. MeTon TpaccupoBauus, peaiusyemMHH NyTeM
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BBOJA B MOCTYNAWOMYI0 XHAKOCTh HEATPaJbHOrO HMHAMKaTOopa 6es
NPEKpallleHHA [OXAYH CTOYHHIX BOJ, NMO3BOJSET ONPEACNHTh JHHAMH-
YeCKYI0 YAepXMBaIOWYK crnocobHocTb. [locnennuil Merof siBafercs
Gosiee MpHEeMJIEMBIM, IIOCKOJILKY TMO3BOJIAET MOJYUYHTb KDHBYH pac-
npefeNieHusl NPOAOJKHTeNbHOCTH NPeOLIBAHKA 3JEMEHTOB IOTOKA
KHJKOCTH B 3aTpY3Ke, & TaKke ONPeJeJINTh CPERHIOIO NPORCJIKHTEb-
HOCTb NPEOLIBAHHA KHAKOCTH B GHOGQHJIBLTpeE.

Ecan 6HODHALTPB!I OCHALIEHBl OPOCHTEJBHEIMH CHCTEMaMH HEnpe-
PLIBHOTO HeHCTBHA, TO 3a/1a4a TPACCHPOBAHHS CBOAMTCA K ONpenese-
HHIO DABHOMEDHOCTH paclpeleNeHHsl XKHJKoCTH (M Tpaccepa) 1o
noBepXHOCTH (GHIbTpa. TpaccHpOBaHHEM BO3MOXHO ONpENENHTH
TaK)Ke€ Da3BHBAlOIIEECH 3aHJIEHHE 3arpyskH (HJBTPA M MoABJEHHE
30H HHTEHCHBHOrO Toka Bonbl. [Ipu 3auaeHus ¢uabTpa 3sauactyio
BoJa 00pa3yer 30Hbl MHTEHCHBHOFO NPOTOKA M 3HAYUTENbHAs YacTh
NOTOKa BOABI NPOXOJHT 3arpy3Ky O6e3 OYHCTKH. JTOMY SIBJEHHIO
Cnoco6cTBYET PA3HOPOAHOCTD 3arDY30MHOIO MATePHala, Korja OTAeb-
Hule noJocTH GHIbTPa 3arpykeHn! MaTepHAIOM DA3HOH KPYMNHOCTH.

HecootBercTBHe KawecTBa OYMIEHHOH BOALI MPOEKTHHIM JaHHLIM
MOXeT OLITb BHI3BAHO pPAAOM NPHYHH. pe3Kofi HepaBHOMEPHOCTHIO
NPHTOKA CTOYHLIX BOJ W 3aJNOBLIMH cOpOCamu CTOYHBIX BOX, B 0CO-
GeHHOCTH NpH HeOGJaronpHATHOM COCTaBe 3arpA3HeHHH (MocTynjenHe
[IAB u3 npaueuHsrx, HedTenpoaykToB, cO6pOC TEXHOJOIHYECKHX
pacTBOPOB M OTXOJ0B H3 NPOH3BOACTBEHHBIX O6LEKTOB ¥ T. N.); H3Me-
HEHHEeM KayecTBEHHOTO COCTaBa 3arPsi3HEHUMA B CTOYHKIX BOJIaX 3a cuer
NPOMBILVIEHHEIX MPeANpHATHH; CHHXEHHeM TeMIepaTyphl CTOYHHIX
BOJ ¥ HECOOTBETCTBHEM ()PaKLHOHHOrO COCTaBa 3arpy3ku GHOQHILTPA
HOPMAaTHBHEIM TpeCOBaHHAM; NepPerpy3kod OYHCTHOH CTaHUHH KaK
N0 pacxXoAy CTOYHBIX BOA, TAK H KOJHYECTBY NMOCTYNAWMHX 3arpsa-
HenH#t. [IpH HeBO3MOKHOCTH ycTpaHeHHs dhakTopa, BHIZHIBAIOUIETO
HeOnMaronpHATHOE BO3JeHCTBHE, BO3MOXHO NPHMEHHTL MEpBl OIe-
PaTHBHOTrO BO3JeficTBHS: BBeJeHHe DElHPKYJIAUMH OUHIIEHHOH BOAHl,
B TOM YHCJIe B HOUHBIE Yach{; 3aMeHy YacTH GHJLTP ylOlero MarepHasna;
HHTeHCHHKAIHIO Y3/J1a MeXaHH4YeCKOM OYHCTKHM NpefBapHTe/NbHON
aspanyeii ¢ HCNONB30BAHHEM pereHepHpOBaHHON H3OuTOUHOH OHO-
MJIEHKH M3 BTOPHYHEIX OTCTORHHMKOB; YCTPORCTBO cucTeMbl 06OrpeBa
(lwaTpa ¢ oTtomneHuem uiau Gez Hero). [Ipu moaHol ouuCTHe peump-
Kynsiluus OYMILEHHOH BOAH, HAJNOXEHHAas Ha pacyeTHeli pacxoj
CTOYHBIX BOA, B OOLIEM MoAXOAe CHHXKaeT 3(pheKTHBHOCTDb OYHCTKH
BOAB BCJEICTBHE yMEHLIIeHHS BpEMeHd KOHTaKTa 3arpa3HeHHH
¢ 6HonmneHKol. Ho BBejenne peuMpPKYAALHH B yacsl Maloro NMPHTOKA
COo3paeT MPeANOCHIKH JJIA HHTEHCHBHOH NPOMBIBKH Tefla 3arpyskH
OT H3OhTKa GHOMJEHKH, NPEeAoTBpalleHus BHICHIXaHHA GuoMmacchl,
BHHOCA HAKOIUIEHHBIX 3arpsisHeHHH M TNPOAYKTOB METab0JH3Ma.
He uckaouaercs peunpxynalus TemIOH JHOO NOAOTPETOR UHCTOM
BOAbl B HOYHBE 4YacH A COXpaHeHHs TemIepaTypHOTro pexHma
H HCKJIIOYEHHS OCTHIBaHMS OHOGHIBLTPA.

3amena yactu UAbTPYIOLErc MaTepuaa siBAAETCA BhHYKASHHOM
Mepoli, CBA3aHHOH ¢ 3aHJIeHHeM BEPXHHX CJ0eB 3arpy3kH. Bepxunit
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cnoft ronmuuol 0,5—0,7 M 3ameHsloT Ha GoJlee KPYRHO3€PHHCTHIMA
MatepHal, BcjeicTBHe Yero YBeJH4YMBaeTcs pa3Mep mnop ¢HALTpA,
CHHXKAeTCs MPOJOJ/IKHTEIbHOCTh IPOTOKA BOJLI M B HEKOTOPOH CTEMNEHH
spdext ourctkn. Tem He MeHee TaKMM CnocoGOM BO3MOXKHO GoJee
pPaBHOMEPHO paclpeNeuTh KOJHYecTBO OHONJIEHKH IO BCeH BHICOTE
3arpysks, HabexarTb 00pa3CBaHHS HENPOHHLAEMOro CXosi GHOMACCH
BOJIH3H NOBEPXHOCTH 3aTPy3KH.

Cnenyer o6paTHTb BHMMaHHE 3KCIJIYaTalHOHHOIO NEpcoHaja Ha
napameTp THAPaBAKYECKOH HarpyskH, BhIPaXKeHHOH B BHAe HOMYCTH-
Moro auanasona l—3 m?/M®.cyr. Boi6pansas eIWHHUA H3MepeHHR
BpeMeHH — CYTKH — HCKJIo9aeT ydeT kKoJebaHHH pacxofa mo gacaM
CYTOK, YTO MOXET NMPHUBECTH K HEJONMYCTHMbLIM Tleperpysxam, crnocobH
BBIAIBJIEHHS] KOTOPBIX ONMCAHLl B HayaJjle pa3jienia.

Ouenka pa6orsl GHO(QHILTPOB NPOH3BOAUTCS MO KAHHBIM AHAJIH3OB
uexonnoit (BITK, XIIK, koHuenTpauus BsBeLueHHBIX BelNecTB, a30T
ammonuituelfi, C[TAB) u ouutiennofi Boau (BITK, XIIK, kouueunrpa-
UMs B3BEIIEHHEIX BEWECTB, A30T AMMOHHMHHBIN, HHTPHTH, HUTPATHI),
a TaKxe 0Cafika BTOPHUHBIX OTCTOHHHKOB.

Baxuo onpegenate BITK B36onTaiHof Mpo6hl CTOYHOR XKHAKOCTH
fnoc/le NePBHYHBIX OTCTOHHHKOB, TAaK KaK 3Ta BeJHYHHA MOXET Cyme-
cTBeHHO oTanyaThesi o BITK ocBersennoi B 1a6opaTopHBIX yCAOBHAX
(B mokoe) mpo6hl 3a cyeT HH3KOro 3ddexTa paGorhl y3la MeXaHHue-
CKOH OUHCTKH, BHIHOCZ HJIOBOH BOABI W3 ABYXBAPYCHHIX OTCTOHHHKOB.
Besuunna XTIIK paer unpopmauuio o BO3MOXKHEIX c6pocaX TeXHoOJMO-
THYECKHX pacTBOpPOB M 0cOOEHHO BaXKHa NPH KOHTPoJe Iponecca
no senuuune BITK;, He yuuThIBalomel BJAHAHHE B3BEILLEHHLIX BEIECTB
Ha npouecc Ouosoraueckoll oyucTkH. CHHKeHHe KOHIEHTpalHu
AMMOHHHHOI'O a30Ta, MOABJEHHE HHTPHTOB H HHTPATOB cBHAETEJb-
CTBYIOT O MNOJIHOTe O4YHCTKH. B o6uem ciyuae afisi NOJTHOH OYHCTKH
XapaKTepHO CHHMEHHe KoJiHyecTBa aMMOHHHHOMO asora Ha 20—
50 %, Haauume HHTPATOB B npenenax 2—5 mr/a.

Ha puc. 6.3 npueefieno rpadmueckoe H300paKeHUE H3MEHeHHA
OCHOBHBIX NapameTPOB, 3a(pMKCHPOBAHHOE B HOPMATHBHBIX MAaTepH-
anax B pujie Tabaulsl. [TyTem conocraBienns NapaMeTpos ONpelesioT
cTeneHb NPHOJHMKEHHA S(QPEKTHBHOCTH OYHCTKH K HOPMaTHBHOH.

B nyckosoit neproj pdaCGoThl KaneabHbIX GHOQHJIBTPOB INPOH3-
_BOAHMTCA HapallHBaHHe OHOIJIEHKH NYTeM NpONycKa pas3GaBJeHHBIX
JIH60 HEepa3baBJeHHbIX CTOYHLIX BOA ¢ MOCTENEHHLIM YyBeJHUeHHEM
pacxoaa B npeaenax or 30—40 go 100 % oT NpoeKTHOH BeNHYMHBL
JKenatenbHO npoBoXHTL NYCK B TENAHM NepHOA rolia, 4To6H u3bexars
HeG/1aronpUsITHLIX BO3AEHACTBHA HH3KHX Temneparyp. Wnrencusuomy
pocTy GHONJIEHKH CNOCOGCTBYeT NOCTaBKA aKTHBHOIO HJa UJH GHO-
NJeHKH ¢ AeACTBYIOWEHA CTaHNHH,

B nepsriit nepHoz MOJIE3KHEIM OKa3pIBaeTCs BO3BPAT OcajlKa BTOPHY-
HbIX OTCTOHHHKOB Ha OnOduabtrpel. [Tocrenennnli mepexon OT 04HOTO
MafAUero pexxuma K IDYFoMy [OJKeH ObiTh OOOCHOB4H MOKa3aTe-
JAMH MOJHOTH OYHCTKH CTOYHBIX BOJA H MHKDPOGHONOTHUECKHMH
noKasatellaiMH cOcTaBa 00pa3uos GMONJEHKH, GTOOPAHHOR H3 PasHHX
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Puc. 6.3. BaauMosaBucuMOCTb  napameTpoB  paGoTH  KanelbHHX  GHOGHALTPOB

K — xpardocrs chmmerwn BIIK; T — reMmneparypa cToumpix bof; H — BucOTa 3arpyake;
¢ — rHApaBARMEcCKaR HarpysKa

no BeicoTe 3arpyakd cJjoeB. OueHuBaercss Taxxe O6HONEHO3 O6Ho-
NJeHKH, 3afiepXHBAEMOH BO BTODHYHOM OTcTOHHHKe. IlepeXol Ha
NPOEKTHLI peXUM paGoTH OCYLLECTBJAAETCA NPH LOCTHMKEHHH NMOJHOH
OYHCTKH B NPOMEXKYTOYHBIX DIANAIIHX pexuMax,

Bricokonarpyxaemuie 6HodHALTPH. B oOTIHuHe OT XKaneabHolX
GHILTPOB BHICOKOHATpYXaeMrie paGoTaloT npu 6oJjee BHICOKHX IJIOT-
HOCTAX OpOLIEHHs 3arpy3kH — nopsiika 10—30 m®/m*.cyT. B ycio-
BUAX HOPMaApHOH 3KcnAyaTanHH 30(QeKTHBHOCTE OYHCTKH 3aBHCHT
OT KAauecTBEHHOMO COCTaBa 3arps3HeHUH, teMnepaTypsl BOABI, a3pa-
UHH 3arpy3KH, OAHOPOAHOCTH H KPYMHOCTH 3arpy30YHOro Marepuana,
pPaBHOMEPHOCTH QpolIeHHA.

KauecrBeunsili cocraB sarpssnesnit ouenusaercs no BIIK u XTIK
CTOYHBIX BOA, CO/epKAHMIO BIBEIICHHBIX BeecTB. Hanu4ne B CTOYHBIX
BOJaX JIETKOYCBOAeMEIX BelIecTB, MOBBIUEHHOrO COJEpIKAHHSA BaBeced
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(AonycTHMan KoHmeHTpanus He Gosee 150 mr/n) cmocoGerByeT pocry
OGUMOMJIEHKH W BO3MOXXHOMY 3ausieHHio 3arpysxkd. Pesgue roseGanua
TeMNIePaTypel CTOYHHIX BOR B TEYEHHE CYTOK BBI3LIBAIOT CHHIKEHHE
aKTHBHOCTH MHKPOOPTaHH3MOB H TPeOylOT aianTanMH K H3MEHHB-
UIHMCSL  YCJIOBHMSIM. A3pauMio 3arpyskM TPYAHO OLEHHTb KOJHYe-
CTBEHHO, NOCKOJALKY H3MEepPeHHe PACX0/a BO3JyXa B OKHaxX, NOAAOLWMX
M BCACHIBAIOWMX BO3AYXOBOAAX He TapAHTHPYET PaBHOMEPHOCTb
pacnpefesieHHsl €re Mo BceH TNOBepxHOcTH ¢uabTpa. [lonkiTkH Bu-
3YaJbHOM OLEHKH DABHOMEDHOCTH a3pallHM NYTeM 3aiBMJICHHS MWJH
OKpalMBaHHs BO3yXa He Bceria npHemyems! H 6e3onacubl. Aspamus
CcUHTaeTcsd AOCTATOHHOH, €cH B OUHLIEHHOH BOZe COREPMUTCA S5—
6 Mr/n1 pacTBOPEHHOro KHCJIOPOAA (B clyyae NOJHOA OYHCTKH OLEHKa
HOTIONHSAETCA HANHYMEM HHUTDHUTOB H HHTDATOB).

OnHOpPOAHOCTE M KDYNHOCTh 3€pEH 3arpy3KH B pellalomel cre-
IeHH BJHMAET Ha MPOLECC OYHCTKH H 3anJeHHe 3arpyaxH. [Ipeobiaagna-
HHe OTHOCHTEJLHO MeNKHX 3epeH 6yIerT couefiCTBOBATH YBETHYEHHIO
CKOPOCTH OYHCTKH, HO B CKOPOM BDEMEHH TNPHBENET K HaKONJEHHID
GHOMJIEHKH, 3aKyMOPKe BO3JYIUHBIX KAHAJNOB, 3aHJEHHI0 3arpy3KH.
BoJjlee kpynHasd 3arpyska MeHbllle MOABEPXKEHA 3aHJEHHIO, OKHAKO
CHHXAeT 3((PeKTHBHOCTh OUHCTKH BCJIENCTBHE COKpalleHHd MJIOolafH
KOHTAKTa GHOMJIEHKH M CTOYHBIX Box. HauGoJiee onmacHo pasMelueHHe
MEJIKO3ePHHCTOH 3arPy3KH B NPHNOBEPXHOCTHEIX clofiX, Tae HaHOoJee
HHTEHCHBHO pasBHBaeTc 6GuOMacca MHKPOOpPraHH3MOB.

PaBHOMEPHOCTL OPCIUEHHS ONPENeNsoT NYTeM YCTAHOBKH HEeBLICO-
KHX MepHhIX CcocyaoB (NMOAJIOHOB) 110 Hanbosee XapakTepHHIM yda-
cTKam opolaeMol noBepXHocTH. CKOpOCTh HANMOJHEHHs1 COCYAOB
LAeT JOCTATOYHO YeTKOE NPEICTABJEHHe O BO3MOMHBIX AedeKTax
OpOCHTENILHOH CHCTEMbl. PaBHOMEPHOCTh BEIXOAA MKHAKOCTH H3 Tela
3alrpy3KH OLEHHBAIOT TAKHM Ke clocoboM, HO ¢ GONBIIHMH TPYyAHO-
CTAIMH, BOSHHKAIOUIHMH BCJIQACTBHE OrPAHHYEHHOCTH MEXAYAOHHOI0
npoctpaHcTBa. JIJHTENLHOCTE NPOTOKA BOAB! MO OTAEJBHEIM YYaCTKaM
ONpejeNANT MMNYJbCHBIM TpacCHPOBAHHEM BCEro TNOTOKA CTOYHBIX
BOJ JIHGO OTAeNBHOrO mJeda (mepdopHpoBaHHOH TPyOLI) OpOCHTeJNS.

[eproguueckuM olpefefneHHeM ! BO3MOXKHO OlEHHTh HHTEHCHB-
HOCTh HagoNJeHHA GHOIVIEHKH B NOPOBOM IpOCTpaHcTBe. Peiupkyns-
UM OYHIIEHHOH BOAH HEOGXOoAMMA MPH NpPEeBHIUEHHH [OMYCTHMOTO
3HaveHusi BITK CTOYHHX BOJ, 3aBHCAINEro OT BHICOTH GuodHIbTpa.
[Mo Ta6nuumam CHHIT [29] ponycrumoe snauenme L, onpexeautcs
Kak Ly = kL;, npHyeM 3HadeHHE £ HAXOQAT 110 H2BECTHHIM BEJIHYHHAM
THADABAHYECKOH HArPY3KH g M Temnepatype T CTOUHBIX BOA B 3aBH-
CHMOCTH OT peXHma a3pauHH. B nepsom npuOJAHIKeHHWH AOMYCTHMO
npHHMMaTh £ npH pacxoie Bosnyxa B = 8 M¥/m3. O6uapyxenHoe
npesulleEHe GAKTHYECKOTO 3Havenuss L, Han NPOEKTHOH BeJHYHHOM,
NOAKPenJieHHoe HeAOCTATOYHBIM 3(PPeKTOM OYHCTKH, jaxe NpH H3GbI-
TOYHOH mopaye Bo3ayxa (Gomee 12 mM*/M®) c/lyKHT AOCTATOYHEIM OCHO-
BaHHeM jJi1 BBeficHHA PERHPKyAAuuH. C Uepi0 YIPOIeHHA KOHTPOJIA
Ha puc. 6.4 npuBesieHbl IPaduKH 3aBHCHMOCTH NAapaMeTpoB, COCTAB-
JIEHHbIE Ha OCHOBAHWH HOPMAaTHBHHX JaHHHX. [loc/enoBatesbHOCTb
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nosib3oBanuA rpadHkamu: cHadana onpeaenstor K,, satemM no usbe-
CTHOH BeAMYHHE k HaXo[sT 3aHAYeHHe KPHTEPHAJLHOIC KoMIlekca F;
no BennyunHe F/K, HasHauaoTca ¢ H B mo usBecTHOH BHICOTE 3a-
rpy3kn H

[Ipn srom He ocTaBasilOT 6€3 BHHMAHHA BOIMOMHOCThL BBEAEHHS
PEUHPKYJALHH ouMlleHHOR Boabl. B ycloBHSAX nOJMHOH OYHCTKH
peuHpKyasuus (yBeluMuyeHHe THAPABIHUYECKOH Harpysku) cyiue-
CTBEHHO CHHXKAeT MPOAO/IKHTEJIBHOCTE MPOTOKA u 3((eKT OYHCTKH,
a4 HEeMoJHAsg OYHCTKA CrJaxXHBaeT HeOJAaronpuAaATHLE BO3AeHCTBHS
peunpkynsaunu. Ecnn usBecteH rpadHK H3MEHEHHsl KOHUEHTPAlMH
H P4cX0fid CTOYHBIX BOX, TO BO3MOXHO ONPEASJHHTh ONTHMAJBHLIA
pexuM paGoTel GHODHJABTPA C PELHDPKYJAsUHeR U Ges Hee (B AHEBHLIE
H HOYHble Yachl).

3aujienne 3arpy3xkH ¢uabTpa XapakrepH3yeTcs MOABJEHHEM JYXK
Ha TOBEPXHOCTH ¥ CHHXKEHHEeM NPOAOJKHTENLHOCTH KOHTAKTA BOAH
¢ Guonnenkofi. Pe3sko napyuiaercs paBHOMEDHOCTb pacnpeeseHHs
CTOYHBIX BOJA MO 3arpyske. Pa3BHBalOILeecs 3aHJIEHHE MOXHO oOHA-
PYXHTb, TIEPHOAHYECKH NPOBOAS ONpeAeJeHHe XapaKTepa HAKOMJE-
HHs GHONJIEHKH B CJIoe 3arpyskn Ha ray6use 0,3—0,7 m oT nosepx-
noctd. Jins sTolf nesu oTpuiBaloT WYpPAH B Tele 3aTPY3KH B pasHLIX
mectax ¢uabTpa. EcqH mopoBoe npocTPaHCTBO 3arpysKH HHTEHCHBHO
3anonasierc OHONVIEHKOH, a BOAA NpH 3aNONHEHHH Wypda GHAb-
TPyercsi MeAJIEHHO ¥ B OCHOBHOM 3a CYeT pacTeKaHus No nepHpepHu
wypda, TO 3TH NPH3HAKH MOTYT CJAYKHTh OCHOBAHHEM MJIS TIPOMLIBKH
¢unprpa. Hononnurennnas HudopMalHa moxer OuTb mNoJdyyeHa
MHKPOCKONHPOBaHHeM NPO6 OHONJIEHKH, OTOODAHHOH M3 MeCT ee
ckonnenus. [Ipec6nananne anaspoGHON GHOMacchl, MHHJOCTHBIH 3a-
nax, OTHOCHTENbHO HH3Kas BCTPeYaeMOCTh JHGO MoJAHOE OTCYTCTBHE
a3pO0HBEIX HHAHKATOPHEIX MPOCTEAILIHX OPTraHH3MOB CBHJIETENbCTBYHOT
O 3aCHUBaHHH GHOMJIEHKH B MOPOBOM INPOCTPAHCTBE.

B nepBulfi nepHos pa3BHTHA 3aHJEHHS BO3MOXKHO MPOMBITE GHO-
(GHALTP HMHTEHCHBHOH DeLUHpKYJAUHeH, NP HEoGXOJAHMOCTH C BbI-
KJItOUeHneM ero H3 paboret. [lonyckaercs NpoMbiBKa GUILTPA XJIOPHOMH
Bopolt (no3a xaopa 100—150 wmr/n, ocratoynbifi aKTHBHBIE XJIOp
10—15 wmr/n). 3anyuleHHoe 3au/IeHHE JHKBHAHPYIOT IUTHKOBaHHEM
3arpy3Ku, pPHIXJeHHEM THAPOAHHAMHYECKHMH H MeXAHHYECKHMH Cpen-
ctBamu. [Tocsie onepalHit Mo NPOMEBIBKE 3arpy3KH, ocoleHHO B clyyae
IpHUMEHeHHsT XJIOPHOH BOJBl, HEOGXOJHMMC TMOBTOPHOE NPOBEJEHHE
HapaumBanua Guonnenku. ITyck BbICOKOHArpYykaeMuX GHO(QHJLTPOB
B pafoTy MaJO 9eM OTJHYdeTcs OT OMHCAHHOTO paHee.

BuodHabTpLl C AMCTOBOH H PYJOHHOA NJAAcTMAcCOBOMA 3arpysxO.
B ornmune or sepHHCTHX QHJBTPOB B 3THX KOHCTPYKLUMAX NPAKTH-
YECKH HCKJIOYAeTCH 3adJIeHHe 3arpy3kH. Benepctsue manoit npoaod-
JMHTENIbHOCTH KOHTAKTA 3arpsAsHeHHH ¢ GHOMIEHKOH MNpHMEHSAOT
MHOTOKPATHYI0 PEUMPKYJAALHIO BOJAB M YBelHUMBAIOT THAPABJIHYeE-
CKylo Harpysky — jo 20—70 m*/m®-cyT.

[MpakTHKyeTcs 3aMeHa 3ePHHUCTOH 3arpy3Ku MJ1AaCTMACCOBOH JIH-
cToBolt MHGO PYAOHHOH TIpH PEKOHCTPYKuMH cTanuMd. [lockoabky
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BTOPHYHHIE OTCTORHMKM He B COCTOAHHH MpPONYCTHTh MOBHINEHHHH
pacxo CTOYHBIX BOA (C yyeTroM peuHPKYJsiHH), TO OTGOP BOAHW AJs
PEUHPKYMALHH TPOH3BOAAT 10 BTOPHYHBIX OTCTOHHHKOB, BMecCTe
¢ H30mTOYHOH OHonuenko#. Takol cmoco6 penupKyJaAUdH yaydilaer
paGory QHJBTPOB, TaK KaK 3amjeHHe 3arpyaku HckJiodeno. [lyck
B paboTy, HapaumuBanHe OHOMJIGHKH, TEXHOJOTHYECKHH XOHTpPOJIL
GHOGHILTPOB C MJaCTMACCOBOA 3arpy3KOH NpPOUSBOAATCH TaK IKe,
Kak H aaf ApYrux 6HoduiAsTpOB.

§ 6.9. Aspotenkn

OcHoBHas 3afiaua 3KCMJyaTalHH a9POTEHKOB 3aKMI0UAETCH B KyJlb-
THBHPOBAHHH COOGIIECTBA MHKPOOPTraHM3MOB, 06ECNEIHBAIOUIENO H3b-
iTHE H OKHCJeHHe OpTraHHYeCKHX 3arpssHenHil. PeryiHpyemue napa-
MEeTpH! IIpollecca — Harpy3ka Ha aKTHBHbIA HJI (KOJMYeCTBO, MT,
sarpazueruii no BIIK wa 1 r 6e330/bHOrC BeulecTBa B CYTKH), KHCJO-
POIOHBIA pexuM, BO3pacT MUJa (OTHOLIeHMe Macchl 6e330JibHOrC Belle-
CTBAa AKTHBHOTO HJIa B cHCTeMe K TaKOH e Macce H30LITOYHOrc HJa,
BLIBOAHMOFO M3 CHCTeMbI B CYTKH). TemmepaTypHBIH peXHM, CE€30H-
HOCTb OTHOCATCS K HeperyJHpyeMhrM NapameTpaM, HeraTHBHOE BJIH-
fHHe KOTOPBIX JIHKBHIHPYETCA ONEpaTHBHLIMH CPeACTBaMH (M3MeHe-
HHeM COOTHOLIeHHs1 O6GBLEMOB aspOTeHKa M pereneparopa, BoO3pacTa
HJ1a, KHCJIOPOJHOTO PeXHMa).

Harpyska na un N onpenensiercsi cootHomenteM QeyrLo/Va(l —
— 8), B koropom L, — BIIK crounrix Bog, V — o6nem aspoTeHKa,
@ ¥ S — COOTBETCTBEHHO /1032 ¥ 30JILHOCTh aKTHBHOTO uaa. Harpyska
onpenensier ra1yOHHY OYHCTKM CTOYHBIX BOJ M CBOHCTBa aKTHBHOTO
una. B ofwem BHAe B3auMoCBA3b 3THX NMapaMmeTpoB OTPA3HTCHA COOT-
HOLUEHH EM

N = 2pqaxL /(Ko + Lo) + 24Ly/[ta (1 — S)]. (6.16)

Or6pocuB OTHOCHTE/NEHO HE3HAYUTENbHYIO YacTh HEOKHCAAEMBIX
sarpasuennit 24L,/[ta (I — §)|, u3 ananu3a coOTHOLIEHH: MOXeM
YCTaHOBHTb, YTO aas cuixenua BITK ounmenunoit Boxet Ly Tpebyercs
YMEHBILHTL HarPysKy Ha akTuBHbifl nJj. CsoficTBa aKTHBHOTC HJIa
O6bIYBO BHIPAXAKOT B BHjJE YPOBHA HHTEHCHBHOCTH ABbIXaTeAbHbLIX
npolieccos (JeruaporeHasHas akTuBHocTs — JIAH) u crenenplo ynjiot-
HEHHA CBEKEBBIIABLIETo Waa (MJ0BbIA HHAexc /). Baaumocssase N u [
XapaKTepHa AJSl K2XJOTO BHAAa KOMIO3HUWH OpraHHYECKHX 3arpas-
HeHHH; AJA TOPOACKHX CTOYHbIX BOJ OHa npHBejeHA B [29] 1 yuHTHI-
Baercsi B paboTe BTOPHYHBIX OTCTOMHHKOB H B Ha3HAYeHHH KpaTHOCTH
UHPKYJAUHH aKTHBHOrO uya. C noBbileHdeM [ KPaTHOCTh UHPKYJs-

Pxc. 6.4. CooTholuenue napameTpos padoThi BLICOKOHATPYHAEMbIX GHODHILTDOB

d ~ 3aBHCHMOSTE XoMiekca F/K, ot ruapasasvecxofl marpysku ¢ 6 — 32BHCHMOCTL KOH-
cTanTh K, OF TemucpaTypw woAm T. & -~ 92BACHMOCTL KPaTHOCTH K canxennn BIK ot kpu
TePHaALBOro KomMmmnnekca F
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us R (R = Q,/Q.;) BO3pacTaeT COINACHO COOTHOWIEHH!O, YCTAHOB-
JIEHHOMY HCCJIeAOBAHUAMHU:

R = a/(1000/I — a). 6.17)

Ilns Gonee NPOCTHIX pelleHHH KPAaTHOCTh UMHPKYJSALMH, BbIpaXeH-
HYI0 B MNpOLEHTAaX OT pacxofa CTOYHLIX BOJA, NPHHHMAIOT paBHOH
!/, BeNMuUHHBl HJIOBOrO HMHAeKca, cm®/r (Hanpumep, R = 40 % npu
I = 80 cv¥/r uan R = 150 % npu [ = 300 cm®/r). Kparsocts pe-
UMPKYJIALMA HJIA 3aBHCHT OT THIA M KOHCTPYKUHH BTODHYHOTO OT-
croiinnKa (cm. § 6.11). MameHeHHe HAarpy3KH BHI3bIBAET COOTBETCTBY-
[OIYI0 TIepecTpoiiKy GHOLeHO3a aKTHBHOMO HJa, KOHTPOJL KauecTBa
KOTOPOr0 YCTaHABJMBaercs MO COCTaBy TNpPoCTeHIIHX OPraHH3MOB,
HaO/M0LaeMEIX MHKPOCKONIHPOBAHHEM.

B nocnegnve roael npeanpHHAT PAA MONBITOK COCTABHTbL ATA4CH
HHAHKaTOPHbIX MHKPOOPTAHH3MOB, XaPaKTEePH3YIOU{HX COCTOSHHE aK-
THBHOI'O HJIa,

KHcnopoaHBIE pexxHM yCT4HABJIMBAETCS B 3aBHCHMOCTH OT PeXuM-
HEIX TIapaMeTpoB M KauyecTBa oyHileHHoH BoaWM. [lonnas GHosoru-
YyecKasl OYHCTKA MNpEeAlo/araeT pasBUTHe B TOH HJH HHOH CTeneHH
npotiecca HUTPH(PHKALKH, AJA HOPMAJbHOTO XOAa KOTOPOro HeoOXo-
JIHM HEKOTODHIH H3OLITOK PAaCcTBOPEHHOrC KHC/AODOJA; KOHUEHTDauHsA
noc/nefHero NoAAepkKuBaercs Ha ypoBHe 3—4 Mr/n Ha 3aKJIIOYHTeNb-
HOM 3Tanme OYHCTKH. Hauano HHTpHOHKAuuH OOLIMHO OTMeyaercs
NpH jJocTHxeHHH 3dderra ounctku 70—80 % no BIIK (coorser-
CTBEHHO J/11 HU3KHX H BBICOKHX KOHUeHTpauuil 3arpasHenui). Cpes-
HSIS1 KOHIEHTPalHsA pacTBOpPeHHOro KHejopofia C, HasHayaercs B 3a-
BHCHMOCTH OT HeODXOAHMOCTH TMOJJEepPIKAHHA DPAacYeTHOH CKOpPOCTH
OYHCTKH H JONYCTHMEIX 3HepreTHYecKHX 3aTpar:

Pro = PrmaxLiCol(LsCo + K1 Co + Ko Ly). (Bdey

Koucranra K,, orpaxaroiilas BJHAHHe pacTBODEHHOrO KHC/JI0DOLA,
paBua 0,625 mMr/n ansa TOpoACKHX CTOUHHLIX BOA. AHaJIM3 mpHBeaeH-
HOrO ypaBHEHHsl TOKa3biBaer, YTO CYIIeCTBEHHOE CHHMKEHHE CKOPOCTH
OYHCTKH HabMoRaeTcs B 0OJMAcTH KOHUEHTPAlHH PacTBOPEHHOro
Kucsopoaa 1,5—2 mr/an u meHee. Eciu HCXOAHTH H3 yC/NOBHH Hazex-
HOrO BeJIeHHsl NpoLecca, TO CleAyeT YCTaHABJIHBATDL CPelHee 3HayeHHe,
paBHoe 2 MrI/j, KOTOpOe sBJfleTC CYMMOH IPOH3BEJeHHH YacTH
of6beMa ajporeHKa Ha (GaKTHUYECKY0 KOHUEHTPAUMIO PaCTBOPEHHOro
Kucjopoaa. Hanpumep, cpenHsa xoHumeHTpauua 1,5 mr/n noayyena
kak cymma (0,3-0,5+ 0,2-1,0 + 0,1-1,5 + 0,2-2,0 4 0,2-3,0),
B Koropo#t 0,3, 0,2, 0,1, 0,2 1 0,2 — yyacTke QJIHKBLI KopHaopa a3po-
TeHKa ¢ KoHueHrpauded Kucropopa ot 0,5 po 3,0 mr/n. Takoe pac-
npefleeHHe TNOACKA3HIBA€T NYTh HMHTEHCHMHKAUHH npouecca — Ha
HAYaJbHHX YYacTKaX ¢ KOHUEHTpanuefi pacTBOPEHHOro KHCI0poaa
0,5 1 1,0 Mr/71 MOXKHO NOBBICHTL CKOPOCTE OYHCTKH 3a CUeT YBeJHYEHHS
HHTEHCHUBHOCTH a3pallHH.

CpenHssi KOHUEHTPAUHA PACTBOPEHHOI'0 KHC/JIOPOJa OOLIYHO Ha3Ha-
yaercst paBHo#t 0,5—1,0 Mr/s1 B pereneparopax, B a3poGHbIX MHHEDa-
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JIU3aTOPAX H B a3POTeHKaX Ha HEMOJNHYI0 OIHCTKY, 2—3 Mrf1 —
B a3pOoTeHKaX Ha MOJIHYI0 OHOJOTHYECKYIO OYHCTKY.

Jlosa aKTHBHOro HJa MeHSeTCsl MO Ce30HAM ropa. B Tennoe neruee
BpeMs MNpeobiafaioT NpoUecCH 3HepreTHyeckoro oOmena, MNpHpocT
HJ1a CHHXAETCHA, B X()JIG,U,HH;I:I 3UMHH nepuop, NMperMyIecTBo
nNoJqy4yaloT MNpOoLecchl ACCHMHUJ/AIHH, YyBeJHYHBaercs anpocT HJja,
BO3pacTaeT ero J03a B a3pOTeHKe, COOTBETCTBEHHO YBEJIHYHBAETCA
M ero BO3pAacT.

[MoBHuleHHe A03K H/1a B 3UMHHA TEPHOA YKPenJsieT HaEKHOCTb
npouecca O4YHCTKH H CTACHJIM3HPYeT CJHOKHBLIHIACA OGHOHEHO3 MPH
BOSMOMHBIX HapyuUIeHHSAX YCJOBHH 3KCNJIyaTalHH coopyxenuid. Ma-
OBITOYHO BHICOKAA 1033 aKTHBHOTO MJIA OCJIOKHAET paGoTy BTOPHYHLIX
OTCTOMHHMKOB, YBEJHYHBaeT BBIHOC ¢ OYHIIEHHOH BOAOH NPOAYKTOB
meTabosnama MHKpOOpI‘aHHSMOB, CHHXaeT aKTHBHOCTB u.{ta. Bausuue
AO3H HJia MOMET OblTh ONpeAeleHO MO BLIPaKEHHIO

1
PLoa=Pro T ga" (6.15)

Ecau npuusAte 3naueHue @ = 0,07 a/r p1s ropoacKUX CTOUHBIX
BOJ, TO MOXHO 3aMeTHTb, UTO yBeJMYeHHe fo3bi HAa ¢ | go 3 r/n
CHHXKaeT aKTHBHOcTb ero Ha 11 %. Ha npakrtuke cHHXeHue akTuB-
HOCTH MOXeT Onitb Ooslee 3HAYHUTEJLHBLIM, NOCKOJNBLKY KO3(GhHIHEHT
HHrHOHDOBAHHA ONpefe/en NPH YCJIOBHH OTCYTCTBHA JHUMHUTHPOBAHHS
npouecca Mo Maccofepefaye KHCAOPOAA M HHTEHCHBHOCTH NepeMellH-
BAHWA COAEPIKHMOro asporeHka. [1o ONBITY 3KCMIYaTAUHH a3pOTEeHKOB
c NHeBMaTHYECKOH aspauHell U3BeCTHO, UTO MAKCHMAJILHO JONMyCTHMAs
KOHIEeHTpauus cocrasiaser 2,5—3 r/a1, a yBeauueHue ee Ao 4 ria
BHI3bIBAET HHTEHCHBHBLI BHIHOC B3BELIEHHHIX BEMIeCTB M3 BTOPHUHBIX
OTCTOHHHKOB M YXYALIeHWe KayecTBa ouHuleHHofi Boanl. CrepoBa-
TeNBHO, AONYCTHMAas fA03a HJa JAOJNKHA OHTh yBsA3aHa c paBoTol
43panHOHHOTO 00OPYAOBAHHA W BTOPHUYHHIX OTCTOWHHKOB. KOCBeHHO
ITO OGCTOATENBCTBO YUMTHIBAETC B ONPENEJIEHHH THAPaBJIHYeCKOH
HAarpyskH BO BTODHYHBIX OTCTOHHHKAX.

Cnocobm pacnpepeneHua crounnix BoA. [lo crpykrype noTOKOB
MUAKOCTH M cnocofy pacnpeneseHHs CTOYHHIX BoJ Bo3MoXHa pabora
a3DOTEHKOB B PeXUME CMelleHHA H BEITECHEHHs JH60 B MPOMEXYTOY-
HOM MeXNYy YKa3aHHBIMH pexuMe.

PexuM cmeuieHds TNpennosaraeT HHTEHCHBHOe MepeMmellHBaHHe
CTOYHEIX BOJl €O BCei Maccoil JXHAKOCTH B asPOTeHKaxX M OTCYTCTBHE
3HAYUTE/NBHOTO TPafMeHTa KOHUEHTPAIHMM 3arpsAsHeHHl 0O JJHHE
Kopumopa asporeHka. K 3ToMy THOY OTHOCATcA HeGoJbLIME TO pas-
MepaM cOOPYXeHHs, B KOTOPLIX AJHHA KOpuaopa OGoJblie LIHDHHH
B 10—15 pas, a TaxoKe a3pPOTEHKH C pAaCCPeAOTOYEHHHIM BIYCKOM
CTOYHHX BOA. BupaBHMBaHHEe CKOPOCTH Nponecca OYHCTKH NO BCEMY
o6beMy COOpy}KeHHs O0OJeryaer 3aady paBHOMEpHOrO CHaOXeHHs
KHCJIOPOAOM: M0OOro yyaCTka aspoTeHKa,

OCHOBHLIM HEJOCTATKOM TaKHX COODYXKEHHMH SBJIAETCH BO3MOX-
HOCTL INIPOCKOKA YacTH HeouHmeHHo# Boau. OT 3TOro HeaoctTarka
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H36aBJIAIOTCA NYyTeM CEKIHOHHPOBAHHs (pasieseHHA Ha OTIeJbHble
CeKlHH) a3POTEHKOB C MOMOLLbIO YCTAHOBKH [JIYXHX INeperopoiok
C Nepe/iHBOM XHIKOCTH Yepe3 OKHa-BOJOC/AHBH. A3pDOTeHKH-CMECHTENH
06/1a1al0T CKJIOHHOCTLIO K BO3GYKAEHHIO «BCNYXaHHA» aKTHBHOIO HJa
BCJleficTBHe pa3BuTHA OakTepHil HHTeoGpa3noit dopMul. A3poTeHKu-
BLITECHHTEJNH [O3BOJSIOT [PeAOTBPATHTH MNPOCKOK HEOYHIIEHHOM
BOAbI, HE HHHUHHDPYIOT «BCNyXaHKe» HJa, HO CO3MAlOT 3aTpPYAHeHHs
B ofecrneyeHHH Npouecca pPacTBOPEHHLIM KHCJIOPONOM Ha HayaJbHEIX
ydacTkax coopyxeHHs. Pexum BuiTecHeHHA HaOJawofaeTcs NPH COOT-
HOIUEHHH IJMMHBEI H IHPHHHE asporeHka kak 30 : 1 u Gonee auGo
NpH CO3JaHHH B aspoTeHke 6—8 oraenbHEIX CeKiHi (svyeek).

A3pOoTeHKM ¢ JIHHeRHBIM JHGO HeNHHEAHBIM pPacCpefOTOYEeHHEM
BIYCKAaBMHX CTOYHHIX BOJ OTHOCATCH K KJacCy aspOTeHKOB-CMECHTe-
Jiell, TIpefiHA3HAYeHHBIX AJIsi OYHCTKH CTOKOB CO 3HAUHTEJbHOH A06aB-
KOH nNpOMHIUJNEHHbIX MpuMecefi. Pacnpenenedde CTOYHHIX BOL MO
BhRINYCKaM OOLITHO BHIMOJHAETCA Ha OCHOBE TEOpeTHUecKHX oboblieHHH
H JO/MAKHO OHITE YTOYHEHO B 3KCNNYATaLHOHHEIX ycaoBHAX. OcxoBHas
leJb pacnpefeseHus CTOKOB — CO3AaHHe papHOMepHoro ¢oHa KoH-
leHTpalHil Ha NepBHX N0 XOAY ABHXXEHHA BOJHl YYacTKaxX a3poTeHKa.
Hacrora pacnoJioxkeHusi BIYCKOB H KOJHYeCTBO BBOAHMOH XHAKOCTH
3aBHUCHT OT HHTEHCHBHOCTH NepeMelliUBaHHA CONEPKHMOIO a3POTEHKA.

X apakTep mepeMellHBaHHA MOXeT OhITh YCTaHOBJEH NyTeM Tpac-
CHpOBaHHsA MOTOKOB NpocTeiiiumy cnocobamu. Jlpyras Bakuas
GYHKIKSA pacnpefeeHHss — CO3JlaHHEe TaK Ha3bIBAEMOTO «CeJeKTOpar,
npeicrasasouero cofofi yuacrok aspoTeHKa, B KOTOPOM CO3AAIOTCA
YCJIOBHSA /IS IIOKOBOH® HarPy3KH aKTHBHOTO HJa. KpaTkoBpeMmennas
HHTEHCHBHasi Harpyska uJa chnoco6cTByeT NOAABJEHHIO HHTYATHIX
GakTepuil, pa3BHBAIOLIHXCA B YCJOBHAX NpeobaaflaHusd PACTBOPEHHH X
JIETKOOKHCJ/ISieMbIX TNpHMeceR (3arpsi3HeHHs CTOKOB MOJIOYHEIX H
NMHUBOBapeHHHIX 3aBONOB, KOHAHTepCcKHX ¢alpHK H T. N.).

[Ipu pewennu Bonpoca o BHGope crmocofa NOAaYH CTOYHBIX BOL
HeoOXOfHMO NPOBECTH 0OC/NEN0BaHHE a3pPOTEHKAa C BbIIBJIEHHEM NoJs
KOHUEHTpauuf 3arpPA3HeHHA H pacTBOPeHHOro KHcaopoga. Kow-
LUeHTpauus 3arpA3HeHuit ycranapausaercs onpenesnetnem XIIK B npo-
6ax, OCBeTJeHHHIX KPAaTKOBDEeMeHHbIM UeHTpH(yrHpoBaHHeM JHE0
tbunsTpOBaHHEM NOA AaBleHHeM ¢ LEJAbIO YAAJNeHHA aKTHBHOIO HAa
H3 Npolhl.

Tay6okas GuosiorHyecKas OYHCTKA CTOYHHIX BOR Tpefyer CO3aHHA
onpejeseHHoR O6CTAaHOBKH Ha 3ak/ioyuTeabHoM 3Tane. Hemonycrumo
nonaflaiye JNerkooKHCAAEMblX 3arpsA3HeHHH B KOHeYHYIO HacTh aspo-
TeHKAa, B CBA3H € YeM NMOCJeAHHH yuacToK H3OJHPYIOT OT MpeARayUIHX,
JIOCTHrasA, NO BO3MOMHOCTH, MOJHOTC NPHOJIH2KEHHA K DEXHUMY Bhbl-
TeCHeHHs.

Perenepauus una u ee pojb. PereHepaus#s HJa NpH3BaHa BOCCTA-
HaBJHBaTh OKHCJHTeJbHbie CBOHCTBa HJa MNPH HeBGIAroNpHATHHX
Bo3ZleficTBUAX Ha Hero. K Takum BO3AeHCcTBHAM OTHOCATCH HaKonJje-
HHe CYCTeH3HH H 3MYJbCHH (B3BelUeHHHIX BellecTB, HedTenpoLYKTOB,
XHPOB H T. ]1.), TOKCHYHBIX Bel{ecTB (THXeNblX METajaJNoB), TPYRHO-
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\ 2 Prc. 6.5. CooTHOWEHHE HapaMeTPOB
g PaGoTh a3poTeHKOB-CMECHTeJelt C pe-
reHepatopamu B 3asucHMocts ot BITK
HCKDJIHOﬁ BOJAL H KO}lLleHTpallHH pac-
TBOPEHHOTO KHCJIOPOAA
4 — BMK = 150 mr/n; 6 — BIIK =
= 200 wmr/a; & — BIK = 250 wmr/m
I—4 — Kpupne TNPONOJKHTENBHOCTHA
OYHCTKH CTOYHHX BoJA H COOTHOUWIEHHSA
o6beMa peresepaToba H oOfhLeMa a3po-

TeHKa M[PH KOHUEHTDALMH pacTBOPeH-
HOTO KHCAopoga,  pasHOR  cooTbercT-
penno 1,0, 1,5, 2,0 u 3,0 mr/a

OKHC/fieMBIX TNpHMecell TOHKOAHCTMEpCHOTO XapaKTepa. Y noMsiHYThble
HAaKONJIeHHA B aKTHBHOM HJe HeoGXONHMO JHOGO OKHCAHTB, JHOO
H3BATb {HanpuMep, lleHTpudyruposatHem). JnuTtesinHoCTh peréHepa-
LHH YCTAaHaABJHBAIOT MO BeJIHYHHe CKOPOCTH NOTpebJeHHsl KHCAOPOJA,
BHJIOBOMY COCTaBY NpocTefiliux H HX AKTHBHOCTH, JerHAporeHasHoi
aKTHBHOCTH HJa.

CkopocTh NoTpeGieHHs KMCAOpOAa ONpefensioT B PeClRpPOMeTpax.
B ofbeme HJIOBOH CMeCH KOHUEHTPALHIO PAaCTBOPEHHOrO KHCJI0pOAa
MONHHMAT aspaudedd o 6—8 Mr/J, 3aTem OTKJOYAOT Aas’pauHio
H BBOJAT COOTBETCTBYIOULEe KOJTHYECTBO JerKOoKHC/AseMoro cy6eTpara
(nanpumep, pacTBOP 3THJOBOrO CMHPTa, aueTon H Ap.). CpaBHekuem
CKopocTH noTpeOJeHHA KHcjaopolla B npobax HJa ¢ pereHepauuei
una H Oea Hee, ¢ jJoGassieHueM cyOCTpata ¥ 06€3 Hero OUEHUBAOT
rayOuHy pereHepauHH, OJHOBPeMeHHO CONPOBOXKJAs Pe3yabTaTl
ONLITOB MHKPOCKONHPOBaHHEM HJa.

Pereneparop oTfe/1A10T OT OCTa/lbHOrO OGbEMA a3pOTeHKa hepe-
ropoakoii HJH ApPYTHM crnocofoM BO HsbexaHue NONajaHus 3arpss-
HeHHOl BOXbI. YayullleHHe coCTaBa [poCTeHIUHX NPH YacTHuxof
mogaye CTOYHLIX BOA B pereHeparoP cCBHAETeNbCTBYET 06 H3Gbirgy-
HocTH OO6BeMa perenepartopa. [lo Xxapakrepy cmeluenns n pereiepa-
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TOpaxX C/eLYeT CTPEMHThCS K CMECHTeJbHOMY DeXXHMY, C TeM YTOObI
GoJiee MPOAYKTHBHO HCNOAL30BaTh €r0 06bEM H HHTEHCHPHIHDOBATH
OKHCJIeHHe BHeKJIETOUHLIX HaKoNJeHWH. MexaHuaMm JHKBHAALHH TO-
KCHYECKHX BO3ZIEHCTBHH Ha HJ B pereHeparopax HesceH, NO3TOMY
napameTphl Ipollecca YCTaHaBJIHBAlOTCH B 3TOM CJyuYae 3KCNepHMeH-
TaJbHO, Ha JabopaTOPHHIX MoJeJfiX a3pOTeHKOB.

Ha puc. 6.5 rpabmuyecku wH3o6pa’keHO COOTHOILUEHHE OGBEMa
perenepatopa V| u ofmero o6bema aspoTeHKa V B 3aBHCHMOCTH OT
BIIK nocrynatomeii Bogul L,, BI1K ounmenHol Bonu L,, KOHUeHTpa-
uuH pactBopeHHoro Kucaopoga C, (8 npemenax or | mo 3 wmr/n).
Ha rex xe rpajukax npHBefeHo 3HAUEHHe CYMMADHOrO BPeMeHH
ounctkd ¢ (f = V/Q,,) B 3aBHCHMOCTH OT Tex e napametrpos. ['pa-
(HKH NOCTPOEHH MO CYWIECTBYIOLIMM HOPMAaTHBHbIM AaHHbiM [29].

§ 6.10. AapaumonHoe oGopyuosaHHe

PasHooGpasne npumeHseMOro aspauHOHHOro oOOpYAOBaHHS He
NO3BOMAET COCTABHTL YHHMHUMPOBaHHEE NpaBHJa 3KCNJAyaTalluH
43paTOpPOB, B CBA3H ¢ 1eM OCHOBHOE BHHMaHHe 6y /ieT yeaeHo HauboJee
H3BeCTHEIM THNAaM aapaTopOB.

IlHeBMaTHYECKHE MeJKONy3bipYaThie H CPefHeNy3bipuaTHie aspa-
Topel. B pacuerHoii dopmysie onpenensieTcsi yAesabHHIH pacxop Bo3-
nyxa, pekomenayembin CHuIT (m®/m®) [291:

D =2(Ly— L)/[K Kanyng (Cp —Co)ls (6.20)
rie z — yOenbHHH pacxol kHcaopoaa, Mmr/mr; K; — koadbuumHeHT,
oTpaxawHui oco0eHHOCTH YCTPOHCTBAa aspaTopa; 7, — COOTHOILEeHHe
MeXIY CKOPOCTBIO HACHIHLUEHHS KHCJAOPOLOM CTOYHLIX BOJ H YHCTOH
BOJIHI.

HecoorBercTBHe cpefHedi pacyeTHoH KOHLEHTPALUHH KHCJODOA3
B asporenke C, NPOEKTHbIM 3HaYeHHSM MOXeT ObITb BbI3BAHO Npeje
BCEro oT/MYHeM YNOMSHYTHIX (aKTOPOB OT pacyeTHBIX, YTO cJjeayer
YCTAHOBHTb B 3IKCMNIYaTAUHOHHHX YCHOBHAX. PacueTHasi cpefHad
KoHuentpanua C, onpelensieTci KaK CpelHeB3BelleHHas BeJHUMHA
Mo oTAeNbHBIM 4ACTAM a3poTeHKa (HacTH KOPHIOPOB HJH LE/ikle KOpH-
LOpbI, pereHepaTopbl, 06GbeMbl 30 B3BeIUEHHOTO (DHJALTPA a3POTEHKOB-
orcrofinukos H T. n.) (r/mM°):

Co= Y ViCy/V. (6.21)

Onpepenss C,, HeoOxolkMo o6pamaTh BHHMaHHe Ha obecneyeH-
HOCTb KHCJOponoM HanGOJee OTBETCTBEHHBIX Y4YacTKOB KOpHIOpOB
AaIPOTEHKOB: 110 H3BATHIO OPraHHYeCKHX NpHMeceH — HaYaabHBIX
V4aCTKOB, N0 PA3BHTHIO HHTPHDHKAUHH — 3aKMOYMTeNbHHIX. B pe-
reHepatopaX HauGosiee HHTEHCHBHO NOTpeGJsieTCss KHCJIOpOA Ha Ha-
YaJbHBIX y4acTKaxX, B CBf3H C YeM HKHTEHCHBHOE epeMellHBaHHe
M aspanHs NOJIOKHTENBHO OTPaKaloTCs Ha Npouecce.

YhennHHE pacXop KHCJ0POJa 2 ONpejiesied B PECIHPOMETPHYECKHX
OMbITAX KaK OTHOWEHHE pacxofa KHCJIOpofa K CHATOH BesJHUHHE
BIIK. B ycnoBHsiX OYHCTHOR CTaHIMH BelHuYMHA Z MOXeT GbITb NPH-
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6aHXKeHRAO onpelefeHa MO COOTHOMIEHMIO KoangecrBa cHstoft BIIK,
3a BHIYETOM NPHPOCTA HJa, H KOJHYECTBA MOAAHHOrO KHCJIOpoAa:

2 =n;r,0CV -24 d/[Qcyr (Lo — L¢) — Quulals (6.22)

rie Qeyr, Qug — PACXOA CTOUHBIX BOA H H3GHITOYHOIO aKTHBHOTO HJA,
m3/cyr; L, — BIIK wus6urroutoro uaa, r/m®; OC — okHcauTebHasA
CNOCOGHOCTh a3DALlHOHHOA CHCTEMBl B peajJbHHWX YCJAOBHAX TPH
NoJMHOM jepuuuTe KHCaopoga, r/m®-u; d — nepuuuT KHCJI0pOZA
B aonax eauHuupl: (Cp — C,p)/Cpi V — obnem asporenka, M°.

OueBugno, 3Hayenwe BIIK wuna L, sBagerca ManonoHATHOH
BeJHYHHOH, H BuipakeHue (6.22) nyuile olneHHBaeTcs NoOKasaTelsiMH
XITK crounex Boj X, W akTHBHOTO Haa X,.

B nokasarenax XIIK ono 6yner BHIAsfeThb TakK:

* = RIHQOCV'M dl(QcyTxo - Qcyvrxf = Qﬂﬂx'ﬂ)' (6.23)

3areM caenyer nepeson B egunuunsl BITK:
2= mnOCV - 24 d/[(QcyrXo — QuuXu) & — QeyrXf], (6.24)

rie & H B — kosdpduuuentu nepesona XIIK B BITK aas ucxoauoh
H OYHLIeHHOH BOAHI.

B cayyae nosiBaeHHsi HHTPHTOB M HHTPaTOB B OYHINEHHOH Boje
H3 3HaMeHaTeNs BLIUHTAETCH KOJHYECTBO KHCJOPOLA, BHIYHCIEHHOE
110 CTEXHOMETP HYECKHM OTHOILEHHAM, 3aTPaueHHOe Ha HUTDP H(HKALHIO.

Koathduunent K, oTpaaioliuil BAHAHHE THIA a’paTopa M pac-
NoJIoKeHHe ero B as3pOTeHKe, OMPele/]HTh B YHCTOM BHAe BecbMa
cnoxHo. Hecko/bKo npoule yCraHOBHTH OKHCJAMTENBHYIO C€HOCo6-
HOCTh aspanHoHHo# cuctemul OC, paBnyio npoussefennio K;K,CpD/t,
H N0 H3BECTHbIM 3HayeHuaM K, H C, Berucauts K;. CrnocoGul onpe-
nenerusi OC npusezenst B paGorax [16, 37].

Kosbduiuent n,, orBercTBeHHHIH 32 HW3MeHeHHEe CKODOCTH Hachl-
UleHHsl KHCNOPONOM HJIOBOH CMeCH (O CPaBHEHHIO C YHCTOR BOROH),
ONpesensioT B Npo6aX BOA H3 Pa3HLIX TOYeK aspoTenka. IIpobbl
noasepraioT UEHTPUDYTHPOBAHHIO AJS OBICTPOTO OTAefNeHHA aKTHB-
HOTO MJ1a, HHAKTHBHPYIOT OCTABIUHeCS MHUKPOOPraHH3Mbl (HanpHMep,
COJISIMH THAKeNhIX MeTaJlJIOB, NPUMEHsIeMEIX B KauecTBe KaraJad3aTopa,
B yactHocTH CoCly) u nposogsaT onut no onpenenennio OC. Bansanue
aKTHBHOTO HJa YYHTHIBAIOT N0 H3BeCTHOH dopMmyne

fiy = ny — 0,13a, (6.25)

rie n3 — kosbduuHeHT, onpeneNeHHBH Ges aKTHBHOrO HJa; 4 —
4033 aKTHBHOTO HJa B aspoTeHKe, I/,

B npouecce skenayarauui NpOH3BOJAHTE/IbHOCTL a3paTOPOB MOXKET
CylnecTBeHHO CHHXKaThcs BCJAENCTBHE HepPaBHOMEPHOro BHIXOAA BO3-
AdyXa 1o AJHHe aspaiHOHHBIX CHCTEM, YBeJHYeHHHA CKODOCTH BbIXOJa
BO3lyXa H3 OTBePCTHH M NOP NPH 3aCOPEHHH (3apacTaHHH) YaCTH HX,
a TakXe NOABJeHHA uiedell # HenjoTHocTed. HaubOosee TOYHBIM MeTO-
A0M OueHKH PaboTocnoCOGHOCTH a3paTOpoB HBJACTCA H3BJEUeHHE
HX W3 a3pPOTEHKOB H NPOBePKa Ha YHCTOH BOAE NO OKHC/HTENbHOH
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cnoco6HocTH. HepaBHOMepHOCTE aspauiu OnpefesiioT NyTeM 3aXBara
BOZIOBO3/lYIUHOH CTPYH KOJIOKONIOM (MepeBepHYTHIM COCYIOM) C OfT-
BOJIOM BO3/lyXa K H3MepHTeJibHOMY ycTpoHcTBY (potameTpy). Kosokon
nepeMelialoT Mo a3poTeHKY Ha NOHTOHAaX.

HaubGosee yacTo BeTpeyaloujeecs HapylueHHe PaGOThl NMOPHCTHIX
njactHH H Tpy6 HaG/iofaeTcss B NMEPHOJL OCTAHOBA BO3JYXOLYBHbIX
Mall¥H, KOLAd 1oC/e NepepeiBa B aspaudH He [POH3BOLAT NPOAYBKY
NoA(QHALTPOCHHIX KaHasloB M NOPHCTHX Tpyl. DKCN/yaTalHOHHLIA
nepcoHan 3abuiBaeT 0 HeOGXOLMMOCTH YlaJeHHs BOJbI H3 43paTOpOB,
H 3TO CJYXHT NPHYHHON paspymeHuds GUALTPocOB M TPY6G NPH BHe-
3alHOM TIOBBILIEHHH XaBJeHHS.

MesikonyabipyaTbie aspaTophl, 3aGHBaIOLIHecA NbLIbIO, caXel (or
NOLrOPeBIIHX CMa30YHHIX MAarepHaJoB), COJIEBLIMH OTAOXEHHAMH,
NLITATCA OGLIYHO 3aMeHHThL CpelHenyshlpuaThiMu aspartopamu. Cay-
yaercs, 4TO 3a cuer NepepacipefiefeHHA Macchl OpraHHYeCKHX Be-
HIeCTB, H3PACXOAOBAHHLIX B pe3ysbTaTe OKHCAeHHA H lepellefllinX
B aKTHBHBIH HJI, & TaKXe CHHXEHHS KOHUeEHTpalld¥ DacTBOPEHHOro
KHCJIOpOJa H JIMKBHAALHH TNIPOLECCOB HHUTPH(HKAaUHH yaaercs orpa-
HHYHTbCH TEMH Ke BO3Jy XONYBHbLIMH MaiuvHamu. Ho 3To HH B Xoe#
Mepe He ABJiAeTCHA OCHOBAHHEM IJA YTREPHKJEHHS, YTO CO BDPEMEHEeM
NOpHUCThble aspaTopbl NpuHOAHKawTcA No 3bhekTHBHOCTH K CpejHe-
nysnipyateiM aspatopam. Takoe cGukeHue >DGHEKTHBHOCTH BO3-
MOJKHO TOJLKO NPH HapyIUeHHH YCTOBHEA CTPOHTeNbCTBA H 3KCNYyaTa-
IIMH a3pallHOHHLIX CHCTEM.

Pacyeramn ycranoB/JeHo, UTO MeJKOMy3bpuaThle H CPeiHeNyssip-
yaThble asparophl GYAYT 6/H3KH no adhpeKTHBHOCTH NPH 3arayGieHHH
Ha 10—15 m oT ypoBHS Boxul. Bosee paunoHaAbHOH BHITJIALKT 3aMeHa
JeteKTHBIX MeNKONY3bIPYATLIX a’palHOHHLIX CHCTeM Ha TKaHeRbie
a’paToOpel CHEMHOTO THMA, IN03BOJAIOLLHE pereHepUpopath W 06-
HOBJIAITh TKAaHeBLle YeXJhl.

B nHeBMaTHueCKHX aspatopax QYHKUHH HAChIUWEHHS KHCJIODOAOM
H [lepeMelUHBAHHA MKHIKOCTH B33WMOCBs3aubl, ECix Heo6XoquMo
yBeJquueHHe IIPOH3BOJHTENLHOCTH a3p4TOPOB 1O KHCJOPOAY, TO CTpe-
MATCA K MakCHMaJbHO BO3MOXHOMY paciipefesieHHI0 a3paTopoB N0
Bcell NMJoMIAAH aspOTeHKa, YBeJHYeHHIO NJIOUIAfH a3pHpyeMoH 30HHL.
YXyamendeM YCJAOBHH ABHXEHHS BOALI B OTAejbHHIX 30HaX aspo-
TeHKa MmoXHO npeHeGpeub. C xpyrofl cToposbl, eciu Heo6XoquMma
OpraHusauHs ABHXeHHs BOLbI C LUebI0 NpenoTBpalleids oOpasoBaHus
3aCTOMHLIX 30H H OTJMOXEHHH Hna, ciefyeT mMarcHMaAbHO JIOKAJiH30-
BaTh apalHOHHYIO CHCTEMY B HeHTpe JHOG BOAnTH cTEH a3poTeHKa.
Hanpumep, TpH noKalusauuH pacnpefeJeHHOro fpHCTEHHOro aspa-
TOPa B BMAE AbIpYATHIX TPYG B asparop IPAMMTHOTG THME, paciiond-
raempifi B LEHTpe a3pOTeHKa, CKOPOCTH ABHMKEHi ' Rodbl PE3KO BO3-
pactawr. Taxoi e 3ddexT HabaGRaerca NpE . HLI0KeHHWH aspa-
TOPOB NOMEepexk KOPHAOPA asporeHKa.

BoccranoBienpe MpolycKHOR clocoBHocTH a3patopoB CTauHoHap-
HOTO THIMa HpOLIHCTKOI?I, TPaBJieHHEM HliﬂiOH[.‘Q}‘.[F't’il’h!MH KHCJI0TaMH
H NPYrHMH CpeiCTBaMH B UesoM Maiosdepex rviac  (C 3TOH TOUKH
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3PEHHsl pallHOHANeH Tepexoi Ha KOHCTPYKLMH a3paToOpOB, [103BOMA-
FOULHX H3BAEKaThL JHO0 CHUMATh HX AJs BOCCTAHOBJAEHHSA.

Mexannveckue aspatopu. ONTHMH3AUMS a3PAaTOPOB N0 MHHHMYMY
NpHBENEHHBIX 3artpar, 0es yvyera YCNOBHH MpodHAaKTHKH, PEMOHTA
H 3aMeHbl, NPHBOJHT K BhIGODY THXOXOAHBIX raGapHTHHIX KOHCTPYK-
uui, HaHMeHee >HeproeMKHX, HO HauGoJiee HeyJOGHHIX B 3KCIJY-
aTauuH.

[TosBasioTcA TPOMO3ZKHE PERYKTOPH H MOTOPH-PELYKTOpH, pado-
YHH OpraH pe3Ko YBeJHYHBAeT CBOI MacCy, 3aTDYAHSIOTCA YCJIOBHSA
UeHTPOBKH, Oa/llaHCHPOBKH, 3allKTEl pabovero opraHa oT OTGPOCOB,
BLI3bIBAIOWHX Je6ananchl. OTHOCHTENbHO OLICTPOXOAHBIE a3paTophl
HMEIOT Mansle pasmepnl paGOYHX OPTaHOB, pacceKaroT JHG0 OTOpachl-
BalOT KpYNHbIE NMDHMeCH B CTOYHHIX BOJAaX, Jerde MOANAIOTCH IEH-
TpOBKe H 6a/JlaHCHPOBKeE, TPeGYIOT MEHBIUEro CHHXeHHs uHcaa o6opo-
TOB OT JABHTraTeNsd K Bajy aspaTtopa. OTH OCOGEHHOCTH He CJeAyeT
YyNycKaTk H3 BHAA NPH NPOEKTHPOBAHHH JHOO MOJEPHH3AIHH a’spa-
LLHOHHBIX CHCTeM. B HEKOTOphIX cayuasax NMPH OTHOCHTEJBLHO HH3KOM
YPOBHE AaBTOMATH3ALHH OYHCTHON CTaHUHH, OTCYTCTBHH DEeMOHTHOH
Gaskl cjelyer OTAaBaTh NpellOYTEHHe MeHee IKOHOMHYHKIM, HO Npo-
CTHIM B 3KCNJYyaTaudu aspaTopam.

OcHoBHbIM B paore MexaHHYECKHX a3PaTOPOB SIBJISAETCA MEHbINKH
110 Cp2aBHEHHIO C PacyeTHHIM CPOK palOThl OTBeTCTBEHHBIX Y3JI0B —
nepefia4y, yNJOTHEHHH, NOAMKMNHUKOB. TllaTedbHas npoBepKa, GajaH-
CHPOBKa, oOKaTKa aspaTopoB NpefonpefensieT LJHTeNbHOCTh PaboThl
ofopynosanns 0e3 OTKas3oB. [IpakTHka nNoOKasbiBaeT, 4TO IJ1aBHBLIM
yc/oBHeM HafexHoH paloTel sABJAAeTcH [MNOArOTOBJeHHLIH pe3epn
OTIeNbHBLIX Y3JI0B JHGO aspaTopa B LejoM. [IpOeKTHOH NpaKTHKOH
He npefycMoTpeHo ofpasoBaHHe pe3epBOB a’paTopoB, 3TO 3ajada
3KCNJIyaTallHOHHOH CJIYXK6hL.

[lo ycnoBuaM macconepefa¥ 3PPEKTHBHOCTh pPabGOTH MexaHH-
YeCKHX as3paTOpPOB 3aBHCHT OT TeX e OCHOBHLEIX NepeMeHHHIX Napa-
METpOB: YAeJbHOTO pacXofa KHCJOPOZa, NPOH3BOJAHTENLHOCTH IO
K¥caopony, kKoahdHlUHeHTa CHHKeHHs CKOPOCTH PacTBOpeHHA KHCJIO-
pona. YmenbHHIH pacXOi KuCJ0pPOZA HaMeHsAercd B TeX He DaMKax,
YTo M JJ8 NHeBMaTHYecKHX asparopoB, KoabduiHeHT «kauecTBa
BOABI» Ny NOJIKEH ONpelessaThbcs TaKHM 06pazoM, 4yTo6hl MaKCHMAJILHO
HMHTHpPOBaTh B J1aGOPaTOPHBIX YCJAOBHSIX XapaKTep Macconepeiauy:
BO BpeMs 3XKeKUHH, Pa30pr3ruBaHus JHO0 MexaHHYeCKoro AHcnepri-
“0oBAHHA. [1pOH3BOAUTENILHOCTL a3PATOPOB NO KHCJ0POLY MOXeET ObITh
ipoEepeHa Ha YHCTOH BoJe JiHGO B INPOW3BOIACTBEHHWX YC/AOBHAX
METOJOM OLEHKH CKODOCTH OYHCTKH.

§ 6.11. BropHuHbe OTCTORHHKKH

Bropuunble OTCTONHHKH T0Ce GHODHLTPOB BHINOIHAIT PYHKIHIO
OCBeTAeHHS DHONOTHYECKH OYHILeHHOH Boaul. 3alepxHBaeMas GHo-
N1eHKa B GOJbLIMHCTBE CJyYaeB HanpaBjserTcs Ha OOe3BpeXHBaHue
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H o6e3BOKHBAaHHE, K HeH He NpenbsABAsercd KakuX-au60 TpeGoBanHi,
33 HCKJIIOYeHHEM MOHHXeHHOH BJaXHOCTH nopsaka 96 % . [lpoekTu-
pOBaHHe OTCTOAHHKOB BeLyT NO TMAPABJIHYECKOH Harpyske ¢, olipe-
JensieMoil THIPABJHYECKOH KDYMHOCTLIO Ug YacTHL GHOMJEHKH (¢ =
= 3,6nug).

BriHOC B3BellIeHHBIX BelecTB NMpPH NOJHOH GHONOTHYECKOH OYHCTKe
gucaenno paseH BIIK, ounwennod Boaul. IlpH Henosnnoi ouucTKe
3HaYeHHe KOHLEHTPAlUMH B3BelleHHHX Bemects Ha 10—15 % sBuiue,
ueM BeanunHa BIIK. Béuapmas wacTh BHHOCHMHIX B3BeLIEHHHIX
BElIeCTB NpejCTaBjeHa HeGOJbIIHMH CKONJEHHAMH OGaxTepHalbHBIX
Tesn. EqunHna MaccH uX sKBHBaJIeHTHA pacXxolly Kuciaopoaa s 0,6 eny-
nuus npu onpenenenuy BITK. Hanpumep, npu BIIK, 1 xoHueurpa-
IHH B3BelleHHEIX BellecTB 20 Mr/n pacnpeneneHHe pacXxolla KHCaI0poAa
npuMepHo TakoBO; 12 Mr/n pacxomyerca Ha JbixaHHe GaKTepHAJbHEIX
KJETOK, 8 Mr/1 NpuypoueHHl K pacXoly KHC/JIOPOAA Ha OKHC/eHHe
OCTATOYHHIX 3arpfA3HeHHH.

BropuuHbie OTCTOHHHKH NoOCJe a3pOTEHKOB, NOMHMO OCBETJIEHHS
BOAL!, BHINOJHAT (YHKLUHIO KDATKOBDPEMEHHOr0 YIJIOTHEHHS HJA,
[MpononkuTenbHOCTL NpeChiBaHHA HJa B 30He YNJIOTHEHHS He JO/MKHA
npepuimarh 40 MuH. OGBIYHO ee onpefiesiOT NPHONHKEHHO NO BEJH-
yHHe ofbeMa 30HB! YIJIOTHEHHA W pacXoly UHPKYJHDYOLIero HJa.
Tako#l npHeM He yuuThiBaeT cnocob c6opa H/a: HJIOCOCAMH OH OTOH-
paercs HeNnocpeiCTBeHHO C MecTa ocaK/AeHHsA, a B C/lyyae npHMeHeHHs
CKpeGKOB TPAHCMOPTHPYETCHA K NPHAMKY, a 3aTeM YKe OTKauxBaercs
HacocaMd JHG60 spaudramu. B cBH3H ¢ yKasaHHLIMH NPHYHHAMEA
MHHHMaJbHO AONYCTHMAsi KPAaTHOCTL PEUHPKYJAUHH R NpHHHMaeTcH
paemoii 0,3 npu cGope una unococamu, 0,4 — NpH OTKauKe HacocaMK
u spandramu, 0,6 — npu BHrpy3Ke moj rHAPOCTATHYECKHM HallOpOM.
B 3aBucaMocTH OT IO3H WJlda B aspOTeHKe H HJOBOTO MHIEKCa KpaT-
HOCTb LUHPKYNALIHH H3MeHAETCA COTJaCHO YpaBHEHHIO, NPHBeIeHHOMY
B npeamaylieM pasiene. B ocHoey pacyera BTODHYHBLIX OTCTOHHHKOB
3a/10)keH NPUHHHI MOCTOAHCTBA 3HAYeHHA CHMIJeKca /a, cHMBOJH-
3UpYyloulero HeoOXOJHMOCTbL COYeTaHHsA RO3bl HJA C €ro HHAEKCOM.

B npaktike OGLIMHO TNPHMEHSIOT NpPHEM CHHXEHHWS MO03W WA
C POCTOM HJIOBOrO HHAEKCAa, ONHAKO TOJbKO B ONIPeie/IeHHH X Npefenax,
06ycaoBJieHHBIX MONYCTUMEIM JHAana30HOM TMOBBILIEHHA Halpy3kH
Ha Hn. EciaH CHHIKeHHe JO03H MOMET BHI3BaThb CYUIeCTBeHHHIA pocT
Harpy3Ku Ha HJ H TeM CaMbIM YCHJIHTb €ro ¢BCNYXaHHe», TO YBeJHuH-
BaIOT KPAaTHOCTh WHPKYJALHK Ge3 H3MeHeHHs NO3bl HJa.

BriHOC aKTHBHOrO HJa H3 BTOPHYHHIX OTCTOHHHMKOB 3aBHCHT OT
coueTaHHa pAAa GaKTOPOB H NpHOAHKEHHO MOXET OhTh onpefieneH
3aBHCHMOCTDBIO o

Ksas = 50 — 100 ('—g(‘:'g"’o—"%/;")). (6.26)
rae 1 — xo3(pHiuHeAT 06BEMHOro HCNOAL30BaHHSA OTCTORHHKOB; [ —
ray6uHa MNpOTOYHOR YacTH, M; ¢ — THApaBIHYeCKas Harpysxa,
m3/m2.q,
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dopmyaa IefAcTBUTeNAbHA AN AHanasoda /| mo 150 oM3/t 0 Kous
A0 50 Mr/m (nmpemeibHBIH BWHOC AJf BTOPHYHBIX OTCTOMHHKOB).

KosbdHuHeHT 00BEMHOTO HCNOJNL30BAHHA BTODHYHBIX OTCTOMHH-
KOB OOBIMHO HHKE, yeM AJs MNepBHUHBIX, YTO CBSA3aHO C OOJblued
npofo/KHTENbHOCTRIO orcTauBanuA (1,5—2 u u Gosee). C yBenuue-
HHEM THIPAaBJHYEeCKOH Harpys3Ku KosdbHliHeHT o06beMHOr0 HCNOJIb30-
BaHWA Bo3pactaer. Ias ycioBHA NONHOH GHONOrHUeCKOR OUHCTKH
1 = 0,45 mns ropusoHTanbHHIX, 0,4 — ANA pagnanbumx u 0,35 —
JJIA BePTHKAJbHLIX OTCTOHHUKOB.

B srom cayuae BuiHOc B3BecH npH ¢ = 1,4-+1,6 M¥/m®.y u [ =
= 100 cM®/u GyzmeT kosieGaTbesa B npemesnax ot 10 o 20 Mr/a B coot-
BETCTBHH C H3MeHeHuHeM Q03K HJAa or 1,5 mo 3,0 r/x.

Hanumuas npolonKuTebHOCTh YNIOTHEHHA HJa BO BTOPHYHOM
OTCTOHHHKE NPHBONHT K €r0 3arHHBaHHIO, YXYAILUEHHIO COCTaBa, CHH-
MEHHI0 aKTHBHOCTH. B ycnoBUAX pa3sBHTOR HHTPHOHRKAUWH U BO
BTODHYHLIX OTCTOMHHKAX CKJIOHEH K BCNJILIBAHHIO BCJAEICTBHE HACHI-
IeHust ra3oM (a3oToM).

F'napa V. OBE3BPEXXMUBAHHME OCAJKOB
§ 6.12. MeTaHTeHKH

MetauTenku ciayxar pas obecneyeHusi CBOHWCTB CTAGHJIbHOCTH
(He3arHMBAaeMOCTH) OCaJlka NPH JJHTEJbHOM €ro XpaHeHHH JHO6O
06e3BOXHBaHHH B €CTECTBEHHHIX ycnoBHAX. OnHOBpeMenHO peiuaercs
3afiaua MOArCTOBKH OCaJlka K BHeCeHHIO B NOYBY, TaK Kak nochae clpa-
XKHBAHHA YCBOeHHe 3/IeMEHTOB OCajlka pacTeHHAMH YJaydllaercs.
Buenenne rasa (6uorasa) sIBAAETCS COMYTCTBYIOULHM OpOLECCOM,
cnoco6CTBYIOLIHM CHHMKEHHIO 3aTpaT Ha Noforpes cOpamHBaeMof
Macchi, peryJiHpyercss B paMKaX NpoOrpaMMel ofesBoXHBaHH#, Xpa-
HeHHS H YTHJH3aUHH 0CajlKa ¥ He (PYHKIHOHUDPYeT CaMOCTOATENbHO
H HEe3aBHCHMO.

BuonoruyeckHi npouecc TpaHchopMauHk OpraHMyecKHX BelleCTB
NpH cOpaxXHBaHHH OCYILIECTBJIAETCH KOMIJIEKCOM MHKPOOPTraHH3MOB,
BeLyllas poJib B KOTODOM NPHHANJIEXHT CPynne MeraHooOpasyiolyx
Gaktepu#i. KyJbTHBHpOBaHHe MHKDOOPraHH3MOB 3TOH TPYNNEI
NPeJCTABJsieT OCHOBHYIO 3ajady CJAYXGH SKcnayaTauHH. ¥CTOHYH-
BbIli X0 mpollecca ofecneyHBaeTCs BHINOJHeHHEM pANa PeXXKHMHBIX
napaMeTpoB, BaXHeALIMMH H3 KOTOPbiX ABJAIOTCA HarpysKa, coxpa-
HeHHe H BOCTPOH3BOIACTBO GHOMACChl, YCJOBHS MepeMellHBAHHA H
nojjepKaHHsA TeMNepaTyphl OpOAsAINell MaccH.

Harpyska, BBH7y HeOoNpeleNeHHOCTH Macchl aKTHBHOH GHOMAaccht,
BHIYHCJASIETCA N0 OTHOLIEHHIO K 00beMy coopyxeHus. CBAsb Mexnay
BEJHYKHHON CYTOYHOH Harpy3KH no 6e33osibHOMY BeluecTBy Ng (kr/m® x
X cyr), Bosol sarpyskd d (%) n nponosmxkutenbHocThio { (CYT) npu
3alaHBBIX BEJIHYHHAX BaaXHocTH ocafka W (%), KoHUeHTpalluu
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cyxoro seumlectBa C (Kr/M®) u 3onbHOocTH S (HOMH efHHHUUE) MOXET
OhITH BhipadKeHa PAIOM YpaBHeHHI:

N (M)(1_3)2.:.(100_W)(1_3)-1os; (6.27)

100 \ ™ 100 T00
_ Qey __ 100 100 — W
d=— 100 =% G5 =Qoyr (T) (L=}, (6.28)

rie Qeyr — CYTOUHHI 0GBeM ocanka, M®/cyT; Gg — macca 6e330JbHOMN
YacTH ocafika, Kr/cyt; V, — o6bem MmeraHTeHKa, M,

BesnnuuHa Harpysku yc/lOBHO KJ4acCH(OHIHPYETCA Ha HH3KYIO
(mo 2 kr/M®), cpennioro (3—4 kr/m®) u BbicOKYI0. UeM BHIle Harpyska,
TeM HHXe BelHYHHa (aKTHYeCKOro pacnafia BellecTBa (MpH NPOYHX
paBHHIX ycaoBHAX). [lonycTuMas pasHHILA MeXAY TeOpEeTHYeCKHM I;
H (paKkTHyecKuM pacnafoM Iy [(Dr —p)/I;] He AonxkHa ObTL Gosee
0,2. lns ynpouleHHBIX PAacyeTOB BO3MOXKHO NPHHHMATH, YTO Pa3HHLA
MeXAy 3, H Iy He JokHA ObiTh Gonee 0,25 C aas MesobHabHOrO
OpoXeHust, raie C — KoHUeHTpallis CYXOro BelllecTBa B Ocajike,
kr/m®: C = 10 (100 — W) u He Gosee 0,22C paisi TepMObDHABLHOTO
pexxuMa. Bosbinas pasHHua MexIy TeOpeTHYeCKHM H (DaKTHYECKHM
pacnafioM MoxeT ObiTh 06YC/AOBJeHA He TONBKO YC/AOBHAMH BeleHHS
npoliecca, HO W MOCTyNJeHueM GOJIBLIUHX MacC MDPOMBILLJIEHHBIX He-
cOpaxkHBaeMblX NpuMeceli. EciiH TakoBble OTCYTCTBYIOT, TO MOBhIILe-
HHe Harpy3KH, CONpPOBOXKIaeMoe CHHXKeHHeM (DAKTHYeCKOro pacmama,
CBH/IeTeNILCTBYET O BbIMLIBAHHH KYJLTYpbI MeTaHooOpasyloliux Gakre:
pHH, NeperpyskKe HMelolleficA Ouomacckl, HaJBHTawllelicas yrpose
lecTabuH3alMH nipouecca.

KauecTBO cOpOXKeHHOH cMecH MOXeT GbITh OlLEHeHO N0 OCTaTOd-
HOMY rasOBHUIEJIEHHIO NPH IJMHTEeNLHOM J0Opa)KHBaHHM Ocajfka, co-
IepXKaHHIO HH3MHX KHPHbIX KHcaoT [39] B ammouuiiHoro asora,
wenouyHocTH u pH ocanka. O6pasoBakHe MeTaHa NpeHMYUleCTBEHHO
uier yepe3 TpaHchopManmio ykcycHolt (no 85 %) H nponxoHoBo#
kucsior, HopmanbHoe cozepxanue H)KK B cOpoxenHom ocaake —
He GoJlee 5—7 Mr-3KB/J1; NMOBbILIEHHE KOJHYECTBA KHCJOT YKa3blBaeT
Ha He3aBepIUeHHOCTL Npolecca GpoeHHs AHGO HA LenpeccHpOBaHHE
ero TOKCHUYeCKMMH BellecTBaMH. HamuGosee pacnpocrpaHeHHble fe-
NpeccaHTRl: COJIH TAMENbIX MeTannoB, cuHTeTHYeckwe [IAB, nedre-
NPOAYKTH, GEJKOBbIe COIHHEHHS (HaBO3 CBYHOKOMIJIEKCOB H T. 0.).

B peakuusax o6pa30BaHHA MeTaHa H3 OPTaHHYECKHX KHCJIOT H
YILJIeKHCMIOTH Y4acTByeT KaTHOH BOLOPOAA, B CBA3H € YeM NOsABJeHHE
H HaKoNJeHHe BOJAOPOJAa B ra3e CBHAETEJLCTBYET O pa3obuleHHH
BOCCTAaHOBHTENBLHBIX peakKlHil H BO3MOXHBIX HapYyLeHHSX npoliecca.
Ilnst KOHTpPONISA MOTYT HCIIOb30BaTheA NMOKasaTedd pH u conepxanusi
aMMOHHIHOro asota. B pesyabrare JAecTPYKUHH a3oTCOfepKallHX
BellleCTB BhiflenideTca B cpefdem 1,2 % aMmoHHAHOro asora Ha 1 rfa
CYXOro BellleCTBA OCALKA

Ilpu comepxaHHH aMMOUHAHOrO a30Ta B HJOBOH BOJe NOpAAKA
500—600 mr/n pH xuukoctH nopnimaercs go 8—8,5. O6was wenou-
HOCTb, B Pe3y/bTaTe H3MQICiINs COOTHOWEHHS MEeXJy KapGoHAaTHOW
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M THEPATHOA COCTaBJAILUMH, He BCerfla MOXeT CAYKHTb JOCTOBep-
HbIM NOKasaTejeM H3MeHeHHH B Xolle OpOXeHHA.

BrixoJ rasa no macce paBeH KoaiHuecTBY cOpoxeHHOro 6e330LHoro
BEleCTBa, YTO TaKXe MOXeT CJAYXKHTb KOHTpOJeM Aas GanaHca BXo-
pAled H BHIXOAAWEH Macchl opraHHueckux Bemiects. Cocrap rasa
B HOpPMaJIbHHIX YCJAOBHAX KoJeGaerca Mano: 30—35 % CO,, 60—
65 % CH,, 1—2 % H,, N,, CO. B 61aronpuaTHbIX yca0BHAX BEIXOJ
CH, nosnomaercs po 80 %, ueMy cnocoGeTByeT nepeMmellHBaHHE
ocafika nmyTeM pelHpKYJALHH rasa, BO3BpaT YacTH 6HOMAacChl B MeTaH-
TeHK, NOBHILLIEHHe KOJHYeCTBA AKTHBHHIX MHKDOOPTAaHH3MOB B ofbeme
COOPYXeHHH.

Peunpkynsunsi HA0BOH Boxn Ju60 TBepAOf 4YacTH ocagka siB-
JISeTCs ONMepaTHBHBIM MpHeMOM FMOBHIIEHKS CTaOHJIBLHOCTH paGoTh
MeTaHTeHKa H CpeiCTBOM 6OpbOH C HapYIUeHHAMH nNpouecca Gpoxe-
nus. Buomacca MeTaHTEeHKOB cnocofHa pa3BHBAThCS Ha NOBep XHOCTH
Hacafk# [39], uTo MoxeT OHITL HCNONL3OBAHO B MPAKTHKE IKCNIY-
aTalHH.

[lepemeltypatne ocagka OCYUIECTBJAAETCS ¢ UeJbi0 BHIPABHHBAHHUS
ero cocraba (Kak cpeactso GopnOhl € paccloeHHeM Macch, oGpa3oBa-
HHEM KOPKH, DaBHOMEDHEIM pacnpele/eHHeM CBeXero 0cajKa, JHKBH-
HJallidH TpaiHeHTa TeMIlepaTyphl B Tpouecce noxorpesa). MecTHble
nepeynjoTHeHHsA OCALKOB JO BAaKHOCTH nopsaka 90 % npusomsT
K YXYAIWEHHIO BHIXOAA ra3a H3 MHKPOOGBEMOB, TOPMOMEHHIO GPOXKEeHHR
NpoiyKTamH MeTaloJH3Ma MHKPOOPraHH3MOB H T. II. SBJEHHAMH.
JINMUTeNBHOCTE H HHTEHCHBHOCTh INepPeMelliHBaHHA BHIGHpAIOT NO
YCJIOBHSM 3arpy3KH H BBITPY3KH OCajKa, NpejoYHTass NPOBORHTL
3arpysky H BHIDY3KY B YCJOBHAX BEITECHHTENbHOI'O peXXuMa (BO H3-
GexxaHue NPOCKOKa HecOpOXeHHOro ocajka), a nomorpee Gpoxsiieh
Maccel — TMpPU HHTEHCHBHOM mnepeMeiudBaHun. $GopMHpoBaHue Ipa-
(¢HKa 3arpy3KH, BHIIDY3KH, NOAOTPeBa H MNepeMelIHBaHUA OCajKa
Leslecoo6pa3Ho NPOBOAHTL B YBA3KE C Y3J0M 0Ge3BOXKHBaHHA OCALKOB,
¢ paGoTofl MepBHYHBIX OTCTOHHHKOB H HAOynaoTHHTenell. OO6LIYHO
NpHMEHSIOT TpeX- HJH YeTHpPeXKPaTHYI BHIIPY3KY oCajKa H3 nep-
BHYHHIX OTCTOHHHKOB, YTO H Onpefelser UHKJH{UHOCTh onepauHit Ha
MeTaHTeHKaX.

TexHonornyecku#i KOHTpoOAL 3a paBoTol MeTAHTEHKOB BK/OYaer
nepeyeHb CaHHTAPHO-XHMHYECKHX MOKa3areJefl COCTaBa M KOJMHYeCTBA
npoaykToB. B chipoM ocanke ompenensioT: o6beMbi OCaAKOB M3 Nep-
BHYHLIX OTCTOHHHKOB H H36HTOYHOI'O aKTHBHOrO HJa, HX TeMIepa-
TYpY, CPeNHIOI0 BJaXKHOCTh, 30JbHOCThH, COAepKaHHe BpeLHBIX KOM-
NOHEHTOB (B COOTBETCTBHH ¢ XapaKTepPOM CTOKOB NPOMBIULIeHHbIX
NpeAnpHATHH), H3peAKa CcOZepXaHue XKHpOB, OeJNKOB, YIJ/IeBOLOB
Au60 3JeMEeHTHHIH cocTaB ocafka. B cOpoxennoil cMecH onpeiessior
BJIaXXHOCTh, 30AbHOCTL, pH, conepXKaHHe asora aMMOHHAHHIX cOJei,
konugectBo H)KK, ofuyio menounocts. B 3aBHCHMOCTH OT CXeMbl
KOHAUI{HOHHPOBaHH, 06e3BOXKHBAHHA H YTHJIH3AlHH OCaZKa MOMeET
noTpe6oBaThCA OnpefeseHHe YAeqbHOrO ConpoTHBAEHHA (hHALTPALMH,
reJbMHHTOJIOTHUECKHX M[OKasartesel, cofepxalmud azoTa, Qocdopa,
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KaJHA H TOKCHYECKHX KOMIOHEHTOB, KOJH4eCTBa CeMfH COPHfA-
KOB.

OKCIIyaTauHI0 TrasoBOro Xo3ffcTBa, BKJIOUYAH ero YTHIAH3ALHIO
B MECTHOM TeMJOJHEPreTHUeCKOM XO3AHCTBE JIHG0 mnepenayy OaHs-
pacnosioKeHHbIM NPEANpPUATHAM, OCYLUIECTBJAIOT COrJlacHO NPaBHJIAM,
NOMELIeHHBM B BOCBMOM pasfieie HACTOSLIErO CIPaBOYHUKA.

§ 6.13. OceeranrenM-neperHUBaTeny

OcBeT/iHTeNH € ecTecTBeHHON aspauueli SBNAHOTCA OTCTONHEIMH
COOpYKeHHAMH, HX SKCIyaTalHd B [leJIOM olpeAgigercy NpasHIaMH,
ussoxeHHsMH B § 6.5. Hekoropoe oT/HuHe 3aKmgwouaercs B pabore
KaMepbl QUIOKYARIHH ¥ (uALTpa CO B3BEIUEHHBIM cioeM, GopMHpY-
IOIIHMCA Ha YPOBHE HHMKHEro OTBEPCTHA KaMepbl (JIOKYJfALHH.

EcrecrBenHas aspauus sH3HBAaeT rpajHeHTHYI0 H (DUSHKO-XHMH-
YecKyI0 GJIOKYMALHIC AuclepcHHIX TACTHL, COCTABJSIOWHX B3BelleH-
Hble BellectBa. ONTHMaLHOE KOJHIECTBO BO3LYXa, HeobXoAuMoe 1R
NepeMellUBaHHsl JKHAKOCTH M BO3JEHCTBHA KHChopoja BO3AyXa Ha
3JIEKTPOCTaTHYECKHH 3apAx wacTHI, ofecneyuBaeTcs nepenajoMm ypoB-
neit 0,6 M (Mexkny ypoBusiMu Boabl B MOJAIOIIEM joTKe H B KaMmepe
(AOKYNRUKH) ¥ BETHIHHON CKOPOCTH ABHMKEHHS BoJH B LEHTPaAbHOA
tpy6e 0,7 m/c. HMckyccreenHoe ysesnnueHHe pacXoma BosfyXa NMyTeM
NDPHHYAHTEJNBHOR a3palHH HecKOoJbKO yJywullaeT ppouecchl (GJIOKY-
JALHH, HO He3HauHTenbHo. OCHOBHbiIM (DaKTOPOM sBAsAeTcs NPOACH-
KHTeNLHOCTE GIOKYIALHNH, HeoGXOoNMMYIO Be/lHYuHy KOTOPOH BO3-
MOJKHO ONpelelIHTh 3KClepHMeHTalbHO yTeM NpejpapHTe bHOH aspa-
UMM JKHAKOCTH C INOCJAEAyIOlIHM OTCTaHBaHHeM g Ja6opaTOpPHBIX
ycnoBuAX. PAOKyAANHA yCHAMBaeTcs TNPH Nojaye H3GHITOTHOrO
aKTHBHOIC HJa INepel OCBETJIeHHEeM.

Caoit m3pelienHoro HALTpa obpa3yercA NpH ofecnedeHHH yCJO-
BHE BEIXO/la MHIKOCTH M3 HHIKHEro OTBepPCTHS Kamephl (WIOKYJARIHH
(ckopocte 8—10 MM/c) m paBHOMEDHOTO BOCXOAsuiero ABHMKEHHA
B orcroiinoll soue (0,8—1,56 mm/c). Peskas HepaBuomepmocTbh NOA2YH
CTOYHHIX BOJl, HH3KOe coflepKaHHe B3BelleHHBIX BeyeCTB HEraTHBHO
OTpaXawTcs Ha CTPYKType B3BelleHHOrOo OuiaLrpa. HopMasbHOE
collepxanHe B3BelUeHHHX BewecTB B puabtpe 1—3 r/n. B HekoTOpHIX
caydasx NPHMEHSJOT HCKycCTBeHHOe 3aMYTHeHHe oAl NyTeM peé
LHPKYAALHE Ocalika AJjs GopMHpOBAaHHA M cTabhjusanuH B3BeLIEH-
Horo dHJALTpA.

Hpoueccm, IIPOHCXOASINHE B KaMepe NeperHHBagus, HMeloT ofuLHA
ANA MeTaHOBOro GpoXeHHA Xapakrep, HO pacTyuyTel BO BpeMeHH
BciaeacTeHe Gojlee HH3KOH M konebBmomelcs N0 cesggaMm rofa TeMmhe:
paryphl Gpoasiie#i maccul. [Tozorpes Gpoasimefl maccw ofycioBieH
TEeMIOOOMEHOM MeXIy OCBETJIHTENeM M NeperHuBarejieM, BCJAEACTBHE
Yero Temmnepatypa XHAKOCTH B nepersuBarene olpiygo HHIXKe TeMIE
paTyphl crousbix Bon Ha 2—3 °C. Lluks GpoxenHs p meperHHBATeNE
«pacrsnyT» Ha 50—80 cyr npu cpemsed Temneparype 12—10°C
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(coorsercrBenHo 40—20 cyr npu Temnepatype 15—20°C) nporus
10—12 cyT B MeTaHTeHKaX.

LiuknorpaMma paGoThl NMeperHHBaTeNsi BKJIOYACT A-CYTOYHHIH Ie-
pHon paGoThl: BHITPY3KY YNJOTHEHHOIO cGpOXKEHHOro ocagKka 3a
npowenmue n cyT (ne 6osee 10 % or obwero o6bema nepersHBaTeNs),
eXe[lHeBHY10 J06aBKY CBEXero 0cajika H3 OCBETJIMTEN H NepeMelld-
BaHHe o6beMa nepernHBaTess B TeueHHe 2—4 y, JlnutenpHocTh LHKIA
B CyTKax (NpH orpaHHdeHHH o6beMa BbIrpYxkaemoro ocagka 10 %)
coctaBHT 5—7 cyT npu temnepatype 12—10 °C u 4—2 cyt npu 15 °C.

Cnenyer oTMeTHTb, YTO oOrpaHH4YeHHe o0beMa BHIFPYXKaeMoro
ocajika CBA3aHO ¢ OTMeTKOH TpyOH IAA ylajleHHs ocajka, pacnoia-
raemoii Ha ray6uHe 1,5 M or noeepxHocTH. OueBHAHO, KosHYecTBO
ocajika, 3aMNoJHsIOMero KoJibUeBoH of6beM MeXIy INeperHuBarelieM
 ocBeTsIHTeNeM, Oyler paseH t (1,5 — h,) (DE — D3)/4, npuuem sy —
OCTATOYHBIA Hanop, NPH KOTOPOM 3aKaHYHBAETCs BBITpY3Ka ocaflKa,
Dy u D, — cOOTBETCTBEHHO BHYTPeHHHH JHaMeTpP NeperHHBarenf
H HapyXHBI IHaMeTp OCBeTJIHTeJs.

YnnorHenHe ocajka nepej BHI'PY3KOH rapaHTHpYeT yjajeHue
c6pOXKEHHOr0 ocaliKa, NOCKOJbKY HecOpOXKeHHBle 9acTHIbl HACKIEHk!
rasom H npHoGperaloT mNJaByuectb. KoHTposb rayGHHH pacnaja
BellleCTBa BEAYT MO NOKasaTeJsiM HJIoBOH BOA: pH, KonnuectBy am-
MoHuitHore asora, H)KK, sonbHOCTH ocagka. [asw GpoxeHHs uHe
y/NaBJHBAIOTCA, H MO HUM CYAHTh O pacnafle BellecTBa HeBO3MOMKHO.

IOaa neperuHBaTenel XapakTepHo KOpKoo6pasoBaHHE, B OcofeH-
HOCTH NMpH c6paXXHBaHHH OCAaAKOB, COAEPKAHX 3HAYHTE/bHOE KOJH-
YeCTBO PACTHTeNbHHIX OCTAaTKOB. PaspyllieHHe KODKH IHApOMeXaHuye-
CKHM cnoco6oM nyreM NOAaqH OcajgKa 4yepe3 Coljia He rapaHTHPOBaHO
B TeX C/yYasX, KOTJa KOpKa He MofiBeprajiach BO3JeHCTBHIO B TeUeHHe
ATHTEJIHOTO TNepHoja H moAcoxJsia. B Takux cayuasx npHberaior
K HCNIOJNIB30BAHHIO PYYHBIX WYPOBOK, H3TOTOBJNEHHHIX H3 MJjacTMace
H fiepeBa (Bo H306exaHHe HCKPeHHS).

§ 6.14. JeyxnapycHble OTCTORHHKH

Ocaznounbsle xeno6a JAByXBAPYCHBIX OTCTONHHKOB NPEACTABJAIOT
co6o# ropH3oHTaAbHBEIE OTCTOHHHKH Ma/jiofl AJHHH (3a HCKJKOYeHHEM
cOJIOKHPOBAHHHX CENTHYeCKMX Kamep B ABYX- M TpPeXKaMepHbIX
coopyxenunx). [IpaBuia 3KcnJyarauMu ropu3oHTaJbHBIX OTCTOHHH-
KOB JieficTBHTEJbHB A/ OTCTORHKIX Xenobos. Kopka, obpasyiomasncs
Npu HaKOMJeHUH BCNJRIBAIOMHMX BEMIECTB, Yyiajasercs BPYUHYIO.

Cenruueckas KaMepa MO XapaKTepy NpOLECCOB HECKOJbKO OTJIH-
YyaeTcs OT METaHTEHKOB. B BepXHHX ¢/MoSX W YacTHYHO B CPelHHX
nepeMelIHBaHHE TPOHCXOAHT 33 CYET rasoo6pa3oBaHHA; B HHKHHX
CJI0AX, NpH BaaXHocTH ocafka 90 % u menee, GpomeHue 3aTyXaer,
a 0cajJoK MNOCTENEeHHO YMJIOTHAETCA 1O npejefbHOH BAAXKHOCTH mo-
psanka 86—87 %. Burpyska ocagka siBasercs 6ojiee OTBETCTBEH-
HO# onepauieil, NOCKOJBKY OCTaeTcsl HeACHRM X0 GpoXXeHH B TOJIIe
ocajika, HaxoAdulerocs B CENTHYECKOH Kamepe.
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[lenecoo6pasto NPOBOAHTL BHIPY3KY MO BEJHAHHE BIAXKHOCTH
0cajlka, y4HTHBAsA HHrHOWpOBaHHe OpOKEHHS BICOKOM KOHUEHTpa-
uHeli opraHHYecKoro BeuiectBa, Hcxoas ua storo npuHuuna, caenyer
BHIPY3HTh BeCh 0CaJIOK BJIaxKHocTbio 10 92 %, KOTOpHI NpaKTHYeCKH
BHIGLIT H3 30HH AKTHBHOH XHM3HeJeATEJbHOCTH AHA3POGHBIX MHKDO-
oprauusMoB. KOHTPoAb BJaKHOCTH BEAYT BH3YAJbHBIM crmocofoM —
110 XapaKrepy TedeHHS B TpyGax HJIH MCTEMEHHs M3 COCYNOB (OTBep-
ctuit). JKcnJyaTauMOHHHIA NepcOHal npenBapHTeNbHO ofydYaercs
AAf npHoOpeTeHHs HaBhIKA Pa3in4aTh XapaKkTep TeyeHHs B 3aBHCH-
MOCTH OT KOHUEHTPalHH ocajKa H ero BA3KOCTH.

Brirpyska ocaaka no/:kHa GuTh yMepeHHOH, ¢ TeM YTo6bl B CenTH-
YecKoi KaMepe oCTaBaJioch JAOCTaTOYHOEe KOJHYeCTBO 3pesoro (cGpo-
JKEHHOT0) ocajlKka B KauecTBe 3anaca aHa3pobHOH GHomacchl AR
3aTpaBKH M 3aNaca LeJOYHOCTH JJif HeATpasiiM3alMuH KHCIOTO ocajKa
B npuJeraiomux caofx. C 3Tofi MO3HUHMH PallHOHAABLHO NPOBOLMTHL
oT6op npo6 ¢ PasHLIX rAyOHH CenTHUECKOH KaMephl /A ONpele/eHus
noxa3arenell cocrasa miosol pome: pH, NHY, H)XK, 3oabHocrtu.
B cayuae sakucanus 6poaamei macehl, 06ycJ0BAEGHHOFO neperpysKoi
CenTHYeCKOR KaMephl CBeXHM OCafKOM JHO0 HapylleHHeM COOTHOLUe-
HHRt M&KLY KOJHYeCTBOM CBeXero H cOpOXeHHOro ocajka, BO3MOXKHa
nepexauxa cOpOXEHHOro oOcallka M3 JPYroro COOPYXeHHs Ju6o
J062BKa H3BECTH C NOCJENYIOUIHM CHHXKeHHeM Harpy3KH (No ocaiky)
Ha COOpY:KeHHe N0 BhIXOJA er0 Ha HOPMAJIbHBIH PeXHM paGoTsl.

Paspyluenie W yRaneHHe KopKH BenyT BpyuHyio. HMuorza ycra-
HaBJIMBAIOT HAKJOHHbIe XeJo6a, HAa KOTOpble NEPerpyxawT KycKu
paspylleHHOH KOpPKH H 3aTeM CMhIBAIOT HX BOJOH B HJIOBble KOJOJUHI,
3aborack, pa3syMmeercsi, O MpelOTBpallcHHH o6pa3oBaHHA TNpobSOK
B HJIOBOH CETH.

[TnacTayHOCTE ©OcCaflKa NOBLHUAETCA NPH Jo6aBKe H3GLITOYHOrO
aKTHBHOrO HJia NH60 OGHONJIEHKH, HO NPH 3TOM yBelHuHBaeTcs PHCK
3aKkMcanus JuGo HenojHoro c6pa)xwBaHmsa Maccel. HMiosag Boaa,
BhITeCHAEMAasA NpH YNJOTHEHHH Macckl, NONajaeT B CTOYHbIE BOJbI
u noesiraer X BIIK u XTIK, yro crepyer yunTsiBaTh H KOHTPOIHpO-
Batb nytem cpasHenns BIIK u XTTK B npo6ax Bons!, oceersnenHoflt
B IBYXDBAPYCHOM OTCTOHHMKE M B jaGopaTtopHoM umjHHape. CooTHo-
IIeHHe BPEMEHH OTCTAHBAHHA B COOPYXeHHH f; , H ’MaGoparopuu
ROJIXKHO ONpeAeNsTbCs 3aBHCHMOCTDLIO

tr. o/t = & (KH/R)Y"/K?, (6.29)

rie @ — yuer BAMAHUS BA3KocTh; K — KospdunueHT HCnoab30BaHHs
o6vema: K = 0,4=0,5; H — pacuernas riy6HHa ocalousbX eJo-
6oB (cymMMa BLICOTHI IPAMOYTOJLHON YaCTH H TPETH BLICOTHE TPEYTO/Ih-
HOH 4YacTH JHBOro Ce4eHHs), M; h — BHICOTA JaGOpPaTOPHOrO ILH-
auHApa (ve MeHee 0,5 M); n — pacyeTHntfi IOKa3atellb CTENEHH arjo-
MepauHH w9acTHi B3BecH, NpHHHMaeMullt coriacho puc. 6.2 [29].

[TpH6AHKEHHO BOSMOXKHO NpunATh { paBHbM /sty ,. CpaBHeHHeM
BIK u XITIK npo6 onpenensior NONOJHHTeNbHEE 3arpasHeHHs OT
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HJIOBOH BOJH!, XeJlaTeJbHO NpH PaBHOM COJepXKaHHH B3BelleHHEIX
BemecTs. Ecu colep:aHHe B3BeCH Pe3KO OTJIHYaercs, clielyer onpe-
nenars BIIK » XIIK B ¢uanTpoBanHBIX npoBax.

I'nasa VI. OBE3BO)XMBAHHE H CYLIKA OCAJKOB
§ 6.15. ¥YnaorHHTEe M

¥YnnorHeHHe OCAJKOB NEPBHUHHX OTCTOHHHKOB H H36HITOYHOrO
AKTHBHOrO HJIa HOCHT pa3/IHYHbI# XapaKTep W 3aBHCHT OT TeXHOMOTHH
nanbHelimedl obpaGotkn cMecH. JliHTelbHOe YNJIOTHEHHE CyuHle-
CTBEHHO H3MeHsileT CBOHCTBAa OCAaJKOB: H3MeHsercf (-noTeHudan ya-
cTHy (yBesqHuYHBaercd 1o aGCoMIOTHOMY 3HaYeHMI0), YXydlaercs
BOAOOTAAYA, JIPOMCXOJHT H3MenbYeHHe arperatoB, pa3BHBaercss KHC-
noe GpoxkeHHe, BC/JEACTBHE uYero OCAJIOK HAChHULAeTcss NY3bIPBKAMH
rasa H npHobperaer naaByyecThb. JlaHHbie fABJAEHHS CNOCOGCTBYIOT
npoueccy GpoxKeHMs ocajika B MeTaHTEHKaX, 9TO Npenolpenesser
o6acTe NPHMEHEeHHS J[JHTeNIbHOro ymoTHeHHsa. Kparkocpounoe
yIJIOTHeHHE MeHbllle H3MeHser §-moTeHuMan wacTHu, cnocobcTBYeT
COXpaHeHHIO MepBHYHOR CTPYKTYPH OCajqKka H COXpaHeHHIO Jyuiued
BOJOOTAA9H, B CBR3H C YeM JAHHBIH mpolecc NpAMeHsieTcs NMpH o6e3-
BOXKMBAHHH CHIPOro OCajiKa H H3GBITOYHOrO aKTHBHOrO HJA, a TaKXKe
B cnydae obe3spexuBaHHA Ocajfika a3pobHOH MHHepasHsauuer. Co-
XPaHEeHHIO H TOBLIIIEHHIO MOJIOKHTEbHBIX CBOHCTB TBepiol (ashl
crnocoberByeT (uToTanHOHHOE YIUIOTHEHHe H36LITOYHOTO AaKTHBHOTO
HJIa H CMEeCH ero C 0cajlKoM RepBHUYHBIX OTCTOHRHHKOB.

KpatkocpoyHoe rpaBuHTanHOHHOE YNJAOTHeHHe pasGaBJeHHRX
OCafikOB NEPBHYHEIX OTCTOHHHKOB (KOHUeHTpal#s 5—6 r/a, BRax-
Hocts 99,5—99,4 %) B cMecH ¢ H36LITOYHLIM AKTHBHLIM HJOM H3
BTOPHUHHKIX OTCTOHHHKOB (KoHueHTpauua 4—6 r/a, snaxuoctb 99,6—
99,4 %) ocymecrBaserca B TeaeHHe 5—7 u. Biaxuocts ynaoTHeH-
Horo ocagka kone6aerca B npenenax 94—95 %. [lepemellnsatue
OC2KOB B INePHOI YINIOTHeHHS MelllalKaMM B BHJIE BepTHKaJbHbBIX
CrepxcHelt nuamerpoM 40—60 MM c OKpyXHOH cxopocThio He Gosee
0,1 M/c maer BOSMOKHOCTb YAQJMTh H3 OCajka BKJIOUEHHs (JMMH3BI)
cBO6OAHOR BOAW H razoB. HW36HITOUHBI aKTHBHLIH HJ 3aNOJHSIET
NopoBOe MPOCTPAHCTBO OCAAKa NMEPBHUYHLIX OTCTOHHHKOB, BC/JAEACTBIE
Yero ofuwHi o6beM ynaoTHeHHoH Macchl Ha 20—30 % Mewblie, uem
NpH paszeibHOM YIJIOTHeHHH. B cauBHOH BOJe ynaornurenell sHade-
Hua BIIK, KonueHTpauHu B3BeleHHBIX BellecTB H GHOTEHHBIX 3Jle-
MEHTOB He BRIl€, YeM B [OCTYNAlOWHKX CToYyHeX Bojax. OcHoBHoe
BHHMAaHHEe CJenyeT YNeJfiTh CBOEBpPEMeHHOH BHITpY3Ke OCAlLKa H3
YIIOTHHTENEH, He fonycKas AJHTeNLHOro npefhBaHKHA B aHa3POCHEIX
YCJIOBHAX H 3arHHBaHHs.

Jlo6aBka KoaryJaaHToOB ¥ (GJIOKYJIAHTOB MOBHIIIAET KAYeCTBO CJHB-
Hou Boamnl (BITK we Brimre 100--150 Mr/i1, korueHTpalKsa B3BeIIeHHBIX
Beilects 40—60 mr/a), cHukaer yae/bHOe CONMPOTHBJGHHE ocajka
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¢uabTpanun [10). O6uuno npuMeHsior APo6HYIO moaauy KOAryasH-
TOB H (NOKYJAAHTOB, AoGasiss 50 % oT norpeGHoil 03k B ysJe
yIJIOTHEHHs ¥ ocTaBluMecs 50 % HenmocpeACTBeHHO mepes 06e3BONH-
BaHHeM (COOTHOILGHHE YCTaHABJHBAeTCA 3KCHEPHMEHTAJbHO).

LauTeNsHOe IpPaBHTALHOHHOE YRJIOTHeHHE H3GBITOYHOIO AKTHB-
HOTO HJ1a OCyllecTBAsercs 9—I12 o B paAHa/bHBIX H BePTHKAJBHHIX
HJIOYNJAOTHHTEiAX. MeHee pnuTenbHOE YNOTHEHHE, NpUGAHKaOLIeECH
no CBOMM napaMeTrpaM K KpaTKOCPOYHOMY, TNPOH3BOAAT B TedeHHe
5—8 u AnA BAoBOH cMecH HemocpeACTBEHHO H3 A3POTEHKOB, MHHYS
BTOPHUHHIE OTCTOMHHKH.,

YnnorHenuwl#l HA mmeer BAaxHOCTE 98 % B BepTHKAMBLHEIX
ynaoraurensx H 97,3 % B pazHa/ibHBIX, 9TO OOBIUHO CBA3AHO C YCJIO-
BHAMH fepeMeluHBaHHA ¥ BHITPY3KH YIJIOTHEHHOTO npoayKra. B mep-
THKa/MbHBIX YNJIOTHHTENRX NPH OTCYTCTBHH NepeMellHBAHHA YIJIOT-
HeHHBIA HJI MeJJIeHHO Ccpoli3aeT B MPHAMOK B CHJAY 3HAagHTEJbHOIO
TpeHus BOJH3M AHMINA, NMPH 3TOM 3a49acTyi0 ob6pasyercs BHXpeBas
BOPOHKa, 4epe3 KOTOpYIO NPOHCXONHT ROACOC BOALI M pa3zbaBieHHOTo
ocanka. Bosee HH3Kkan BaaXHOCTh ymJIoTHeHHoro uiaa (97 %) moctu-
raercsi MNPH HaNpaBJeHHH B YIJOTHHTeAb HJOBOH CMeCH M3 30HH
OTCTAHBAHHA Aa3DOTEHKOB-OTCTOAHHKOB (KOHUeHTpauusa 4—6 r/x),
9T0 06YC/IOBJIEHO XOPOIUHM COCTOSHHEM HJ1a TPH NOCTOAHHBLIX a3po6-
HBIX YCJIOBHfIX, CO37aBaeMKIX BO B3BelEHHBIX (HJILTPAX a3pPOTEHKOB-
OTCTOHHHKOB.

CnuBHaa Boja ynioTHuTenell comepkuT A0 100 Mr/a B3BelleHHKIX
Bemects, uMeer BIIK mnopaaka (2—3) L;, nosbiieHHEmA GOH MHHe-
passHoro dochopa (or 20 no 50 mr/m). Buiuenderue docdaros Hocur
yCTOAYHBLIE XapaKTep, U Ha 3TOM fABJeHHH GasHpyercs paj cnocoGoB
yaaienus gocdopa U3 H3GLITOUHOro aKTHBHOTO HJa.

AKTHBHBI BJ H3 a3DOTEHKOB, pabOTalOUIMX B peHMe pasBHTOH
HHTpH(HKAUHH, B aHa3poGHLIX YCJOBHAX MHTEHCHBHO CNOCOGCTBYeT
OTIENJIEHHIO XHMHUECKH CBA3AHHOTO KHCJAOPOAa (IeHHTpHbUKANHIO),
BCJIE[ICTBHE 9ero BHensieTcs CBOGOJHBIA 230T H NPOUCXOAUT HACHILE-
HHE HJ1a Ny3uIPbKaMH raza. [eHuTPHGHUHPYIOUWHA HA B TemIoe BpeMs
rofia BCIVIBIBAaET Ha MOBEPXHOCTb BOALI, HAPYIIAS MOpOLECCH YILIOT-
HEHHS H 3arpAsHAA CMUBHYIO BOAy. B 3TuX ycroBusax npumeHsior
ylaaJense cJAHBHOH BOABI H3 cpejuelt 9acTH yJIOTHHTeNEH,

QnoTauHOHHOE YIUIOTHeHHe AKTHBHOTO HJa TpeGyeT CO3/aHHS
onpejlesleHHbIX YCAOBHA Ans ofpasoBanHa ¢uotokomnierca. OcHoB-
HLIMH (haKTOpaMH ABAAIOTCA pasMep NMY3bIPbKAa BO3jyXa M yAedbHbLIA
pacxon Bo3ayXa Ha eIHHHUIY Macchl TBEpAOH ¢asul. Drum YCJIOBHAM
OTBEeYaloT HamopHee (J0TaTopwl, cozjainuiie Aasnenue (0,5—0,7 MIIa
B aKTHBHOM HJie JuOO perMpKyaHpylolell ocBeTiedtofl Boje. YTJoT-
HeHHe HJia CYLIECTBEHHO 3aBUCHT OT YCJAOBHH BejeHns GHoJior Haeckofl
OYHCTKH B a3POTEHKaX, MOCKOJLKY Harpyska Ha Hu npefonpeiesser
300TJIeHHYI0 AKTHBHOCTB MHKPOOPTaHH3MOB, NDPOYHOCTb ArperaToB
H MX pasMephl.

®roranioHHOe YNAOTHEHHE HE IPOAYIHPYET GHOreHHbIE 3MEMEHTHI,
cnocofictByer cHuskeHuio BITK camsHoft BoAn (2o smauwennit BITK
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OYHINEHHOA B a3POTEHKaxX BOZM), YBeJHUYEHHIO KOJHYECTBa HHTPUTOB
H HHTPATOB NpPH CHHMEHMH KOHUEHTpanHH aMMOHHMAHOro asora.
BaaxHOCTh YMJIOTHeHHoro uiaa 95—97 %.

§ 6.16. INoaroroska ocankos K 06e3B0KUBAHMIO

[ToaroToBKY OCajKOB A/isi O6€3BOMHBAHHA NPOBOAAT C LeEJbIO
yBeJIHUEHHA BJIarooTAayn KoaryJsuuedl, ¢aoxynsudeil, peareHTHo-
TEMJIOBOH H TensioBoH o6paGoTKOH.

Koaryasuua. O6k9HO 4yacTHIEI OCaAKOB TOPOACKHX CTOYHEIX BOJ
HMeIOT OTPHUATeJbHbIH 3apsi, [-moTeHunHal WX pacTeT no aGcoJioT-
HOMY 3Ha4YeHHIO NpH JJHTeNbHOM XPaHeHHH H ynJorHeHnu. Hso-
3/MeKTpHYECKasi TOYKAa OpraHMYecKHX OCaJKOB HAXOAHTCA B obJacTH
pH = 4--5.

Beenenne koaryasuros FeCly, AICl;, FeSO, cnoco6erByer casury
pH B kHCAyI0 06a1acTh u HefiTpanu3auuu [-noTeHUHala. DTOro MOX-
HO JOCTHTHYTb TaKXe IyTeM BBEJEHHA KHCJOTH H KoaryJsHTa Ju6o
OfiHOH KHcJIOTH. DenKoBbie cHcTeMBl B OcajKe caMONPOH3BOJLHO KOa-
ryaupylor npu pH = 4-5. BecbMa [cn0xHO npencKasaTe 3apadee
YCJIOBHS KOaryJisiluy B JO3HPOBKY peareHTOB. YCJIOBHS YCTaHaBJH-
BaKOTCA 3KCMEPHMEHTalbHO Ha JNabopaTOpHOM cTeHe.

Onpesenss CKoOpocTh YmIOTHeHHS JHG0 H3MeHEeHHe YJeJbHOro
CONPOTHBJCHHS Ocajka (HABTPalHH, HAXOAAT ONTHMAJBHEE O3B
peareHTOB M ycJOBHA XJonbeoOGpa3oBaHHs.

C6paXkuBaHHe 0caIKoB B MeTaHTeHKax nosbiliaeT pH HJI0BOH BOAH
Ko 8-—8,5 3a cueT ruapaTHON M KapGoHaTHOM MENOYHOCTH, OTONBHTasA
CHCTEMY OT M303JeKTpHuecKofl ToukH. COpoikeHHBIE OCafXH MPOMEI-
BalOT TEXHHYECKOH (oYHUIeHHOM) BONOMH, yAanaa H3OLITOK 1IeN0YHOCTH
H TOHKOAMCNEPCHBIE YacTHUb, 06JajaiouHe BHCOKHM 3apsanoM. [Ipo-
MBIBKA CHHIKAET 34TpaThi peareHToB, HO OKa3biBaeT HebjaronpuATHOe
BO3/ieACTBHE HA OYHCTKY CTOUHHBIX BOJ, YBeJHUHBAasA JONOJHHTENbHEIE
sarpasHenus no BIIK u HeocamxpawimmMcs B3pecAM Ha a3pOTEHKAX,
TeM caMbiM HHHIMHpYeTcs MNOBBILIEHHHH NpHpocT Hiaa. Beicokoe
cojepxanHe aMMOHHHHoro asotra (600—800 mr/n) B HJoBoH Boxe
TaKyke YyBeJHYHBaeT CojepxaHHe asora B MOCTYNamIMHX CTOKaX,
IpHueM BecbMa cyllecTseHHo (Ha 6—8 Mr/m npu ofGHIUHOH €ro KOH-
uentpauuu 25—30 wmr/m), B ycHOBHAX XKecTKOrO HOPMHPOBaHHsA
K44ecTBa OYHINEHHOH BOJLI BO3BpAT IPOMLIBHLIX BOJ H NMPOBeJEHHe
IPOMLIBKH B Le/IOM HeKenate/bHbI.

YcpenHennbi® [03nl  xJopHoro kesmesa cocraeamor 1,5—3 %
AN CHIPOrO OCAajlKa MepBHYHHIX OTcTORmKKoB M 3—4 % nas cOpo-
x)eHuoro, 6—9 % — ang M36WLITOYHOrO YMJOTHEHHOrO AKTHBHOIO
Hna 1 3—5 % — pna ceipofi cmecH. KoaryasuHs HeynJOTHEHHBIX
NPORYKTOB CHHiKaer pacxoj pearentoB, C6poxeHHas H NpDOMHITag
cMech ocaiKkos TpeGyer no6aBku 4—6 % xsopmoro kejesa mo cy-
XOMy BelIecTBY OCajKa.

YnpouneHune (cxkxaTHe) chopMHpOBAaBIIHXCA XJONbEB KOATrYJsiHTa
H MoBHIIIEHHE BONOOTAAYH OCajKoB Habaiofaercs MPH BBEJEHHH H3Be-
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ct. YacTHus n3BecTH 06pasyior MeXaHHYECKYI0 cTPYKTYpY (ckener)
0cajika, NJIaCTHYHOCTh €l0 CHHXKAeTCs, Jiyulle NPOXOAHT (HALTpaLUA
M OTXHM BOALl NpeccoBaHHeM. YcCpelHeHHHEe JO3kl H3BEeCTH MpH-
HumaloT paBHuMH 6—10 u 17—25 % cooTBeTcTBEHHO AJAf CHIPHIX
OCaJIKOB IMepBHYHHX OTCTOMHHKOB H u3bHTOYHOro muJaa, 9—13 %
aas ceipoil u 12—20 % Aas c6pokeHHOH NpOMEITOH CMecH OCalKoOB.

B coBokynHocTH BAHsOmMHe aKTOpPH cBefeHH B dopmyay
H. C. Typosckoro mo onpenenenuio no3nl Koaryasura D (%) [351]:

D=K {Vk' -+ V% (0.001111)], (6.30)

rie R — yaenbHoe conpotusienne, cm/r: R = r-1071%; W — snax-
HocTb ocajika, % ; C — KOHuEHTpauus CyXoro BemecTsa B ocanke, %;
II[, — menogHOCTE HCXOAHOrO OCajKa, ME/J.

Koabpnunent K oTpaxaer cBoficTBa KoaryJisHra H ocajka OpH
MX B3auMojeHcTBHH. B ciyyae HCIOJB30OBAHHA OJHOrO KoaryJjisHra —
XJIOPHOTO KeJjie3a AJs CHIPHIX M cOpoxeHHBIX ocaakoB K = 0,25.
B coueranuu KoaryJsHTa ¢ H3BecThio 3HaueHHe K = 0,25 aas c6po-
JKeHHBIX ocazkos H K = 0,30 mas cBIpHX, BK/OYas H3GHITOYHHIA
aKTHBHBIR HJ.

CepHOxHC/BIA a/IOMHHEE YCTyMaeT XJOPHOMY JKesle3y B HHTeH-
CHBHOCTH CHHIKEHHA YAeJbHOTO CONMPOTHBJIEHHA H MPOAYUHpPYET KeK
NOBHIIIEHHOH BJaKHOCTH.

dAoKyASHTH BO3MOMHO NojaaBaTh Apo6HO — 50 % Ha cragmu
ynsotHenus u 50 % Ha 06e3BOKHBaHHH JIHGO NMOJHOCTBIO HA CTaJHH
NOAroToBKH K obesBoxkHBaHHI0. [TogpoGHble pekoMenjanMH 0o NpH-
rOTOBJIEHHIO H JO3HPOBaHHIO (VIOKY/JIAHTOB NMpHBeNeHEl B MeToAHde-
ckux ykasaHmax [10].

Kamepoii xsionbeofpasoBatis B cXeMaX BakKyyM-GHJbLTPAallHH fB-
Asercs KOpHTO (HAbTpPA, CHabkeHHoe Mewankoid. Takoil xamepsl
HeT B nNpecc-QHAbTPax, a JOJUKHE! GLITb NpPeLyCMOTPEHHl COOTBET-
CTBYIOLIHE MepPONPHATHA MO XJONbeoGpa3cBaHHIO H 3allHTe XJIONbeB
OT paspylleHus TPH TPAHCIOPTE CKOATY/IHPOBAHHOTO OcajKa.

PearentHo-rennoBas o6pa6oTka. OTHOCHTENLHO GHICTpOE M Cylle-
CTBeHHOe CHHIKEHHEe YIeJbHOTO CONPOTHBJEHHA (QHJIbTPAlHH CHIPHIX
0CaiKOB JOCTHTaercs npH cHixkenud pH no usosnekrpuueckoll Toukw
¥ YNPOYHEHHH XJOUbeB OCajka TemJoBo# obpaborkol. Mabuirounoe
BBelleHHe KHCJOTH NPHBOJMT K mepe3apsjiKe YacTHI H YXYALIEHHIQ
BlIarooTnauH. Bosee palHOHaILHO BECTH NPONECC ¢ MEHbIUHMH 103aMH
KHCIOTH, He JIOCTHras H303JeKTpHYeckKOR TouKu, a dopmHpoBaHHe
H ynpouHeHHe XJONbeB NPOM3BOAMThE AOGABKOH KOary/JfaHTOB H Te-
njoBoil ofpaborkoi. Takum o6pasoM, BO3MOXKHBEI BapHaHt o6pa-
6oTKHM CHIPBIX OcafKoB OYAer BKJIOUaTh JNOGABKY KHMCJOTH (cepHOH,
KaK HaHGoJee gnemeBoH) ans mnonuxends pH jo 4,525 ¢ oxuo-
BpeMeHHHM BBe/leHHeM XJOPHOro Mefesa JHG0 XKeJesHoro kymopoca,
HarpeB ocajka B TeueHHe 2—3 MuH 1o Temnepatyp 65—80 °C. 3a cuer
Tensoeolt 06paborkH pH cMecH moeblnaeTcs B Cpe/iHEM Ha efMHHLY.
Hefirpanusanuio ocafka BepyT 106aBKOH H3BecTH (OpH BaKyyM-

228



(GuABLTPOBAHHH), TACTHIO HIOBOR BOLEI JiHGO cOPOKEHHON CMECH nocse
METaHTEHKOB (NpH ueHTPHOYrHpPoBaHHH H mnpecc-QHALTPOBAHHH).
Jlns HarpeBaHHs Ocanka BO3MOXKHO HCHOJIb30BAaTh CIHpaJibHBEE JNHG0
Tpy6uaThie («py6a B Tpy6e») TeNI006MEHHHKH, MAapo3KeKIHOHHHE
ycTaHOBKH. [ToslyuaeMbli KeK HMEET phIXJIYIO cTPYKTYpY, €ro obmui
o6vem cokpaulaercs Ha 30 % 3a cueT nouMKeHus BJAAXKHOCTH (MO
cpaBHEHHIO ¢ pearenTHoill o6paforkoii). Tensosas ofpaGoTka rapas-
THpyer ofe33apakuBaHHe H JereJbMHHTH3aUHIO KeKa H HJIOBOH BOAHI.

PearentHo-Temniobas ob6paGoTka cOpoxkeHHo# cmecu TpeGyer mo-
BLIIIEHHOTO PACX0Ja KHCJAOTH Ha HeHTPaH3aLUHIO THApaTHO-Kap6oHaT-
HOH weJoYyHOCTH. B 3TOM ciiyyae npHMEHAIOT Mephl O CHHMXKEHHIO
WeJOYHOCTH NYyTeM NPOMBIBKH OcajKka OdYHUIeRHOR Bojo#t /GO Tex-
HOJIOTHIO MHHEPAJIH3alHH 0CafKOB, HANPHMED, TYTEM OHOBPEMEeHHOTO
c6paxkuBaHHsA ¥ a3poOHOH crabuAM3aNHM PA3IHYHBIX NOTOKOB. Bos-
MOXKHBl H JpyrHe BapHAHThl JHKBHJIALWH BPeJHOre BO3neHCTBUA
aspo6Horo cOpacEIBAaHHA Ha BJArooTnayy OCajKOB, OCHOBAHHBIX Ha
HCMOJIL30BAHUH OTXOZ0B NPOMBIIILIEHHOCTH,

Tensoras o6paGorka. Q6umeH3BecTHas cXeMa TeNJaoBOH ofpaGoTKH
ocazka npH Ttemnepatype 190—210 °C Ttpe6yer GoablMX 3arpar
SHepruH, NPOAYLUHpPYET 3HAUHTENbHOEe KOJHUECTBC BTOPHYHHX pac-
TBOPDEeHHBIX 3arpsAsHeHHi B HJoBoH Boje — jgo 8—I10 r/a no BIIK,
npenbABJAseT BHICOKHe TpPeGOBAHHR K HaJleKHOCTH # GesonacHocTH
paboTa ofopynoBaHud. Bosbmed rE6KocThi0 06/1a1a10T CXEMBl ABYX-
CTYNEHYaTOr0 MOJOrpeBa ¢ NPOMEKYTOUHKIM OTAeJeHHeM HJO0BoM
BOJBl. YUHTHIBAfA HaJlHuHe BEICOKOHAOpHOro OGOPYNOBAHHA H MO-
BHILEHHKX TeMNepaTyp, 3KCIJYaTanHdi) YCTAaHOBOK BegyT INO CIe-
UHaJbHBIM HHCTPYKNHAM, pa3spabaThiBaeMbIM NPHMEHHTENbHO K KakK-
joMy o6bekty (o4HCTHOHR CcraHIIMH).

§ 6.17. OGespoxHBaHHE OCAJKOB HAa BaKyyM-(uabTpax

IMpousBoauTeILHOCTE (PHABTPOB YCTAaHABJIHBAETCH IO CYXOMYy Be-
llecTBY ocajka, Ge3 y4Yera KOJIHYeCTBa Jo0aBJjisieMoro BelllecTBa
C KoaryJsiHTamMH M H3pecThio. PopMHpORaHHe cJOR ocajKa Ha [mo-
BepXHOCTH (QUABTPOBANLHOH TKAHH 32aBHCHT OT CBORCTB 00€3BOXKHBa-
eMOH Macchl, BeJIHYHHH BaKyyMa H CKOPOCTH BpalleHHR (HJIbTpa.
CpolictBa oCafKOB JOCTATOYHO IIOJIHO OMNHCBHIBAIOTCH [T0KasaTeleM
YAeIbHOro COMPOTHBJIEHHs! (uabTpoBanyi. [lyTem nogbopa A03Ll
KOAaryJsiHTOB U H3BECTH CHHKAIOT YJeJbHOe ConpoTHBaenHe 1o (50—
60)- 101 eM/r, uTO CUMTaeTCss MHHHMAJIbHO NOCTATOYHBIM JJs PaboTEI.
Huskoe conporusiense ocaika yiayuuizer npouece 06esBOXHBaHHH,
HO NpH 3TOM OOLIYHO Pe3Ko YBECJHUHBAETCS] PAacXOj DEAreHToB M
SHEepTrHH.

[NepememnrBanye ocagka ¢ KOAryJsHTaMM JOCTHreTCs B OTHENb-
HHIX CMecHTeNsX (KoaryJsiHTa M H3BecTi), XjaombeoGpasoBaHHe ocy-
UIECTBJISAETC B KOPHITE BaKyyM-QHILTpa. [lepeMeliHBaHHe MacChl
B KOpHITE PeryJHpyercs TaK, uto6bl He MPOMCXOAHJIO APOGJeHHs
XNnonbeB H I[OBHIEHHA YAEAbHOro CONDOTHBJIEHHS.
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OnrumMalbHHeE YCAOBHS  XJONbeoOpasoBaHHR  YCTaHABJAHBAIOT
SKCHepHMeHTaJbHO H NepHOAHYEecKH npoBepsIoT. [lJA 3TOro 3anMeaior
B KODHITO OCalOK C BHECEHHbIMH peareHtram# H NepeMelllHBAIOT NpPH
Hepaboratoulem OGapalane, npoBepsst uyepe3 3ajaHHHE HHTEpPBAJIH
BPEMEHH YyJeJbHOe COMPOTHBJeHHe OcajKa (M NPOH3BOLHTENBHOCTb
BaKyyM-QH/IBTPOBAHHA Ha HaJuBHOH BoOpoHKe). MeHss napamerpm
nepeMellHBaHHS M AJHTeJbHOCTb npebhiBaHHMS oOCajKa B KOpHITe,
onpeleNloT ONTHMAJbHEE YCJAOBHA MJIS 3allaHHOH INPOH3BOAHTEb-
HocTH ¢uabTpa.

TonmuHa cos Keka H ero BJaXKHOCTb CBA3aHH € BEJHIHHOR
BaKyyma K uacrorofi Bpalllenns Gapabana. [IpubamxensHo peko-
MeHIyeTcs CKOpOCTh BpaimieHusi GapaGaHa codeTatb ¢ yAe/bHLIM
CONPOTHBJIEHHEM O0CajfKa, NpPHHHMas NPOJOMKHTENLHOCTh BaKyyM-
¢GunbTPoBAHHA fpy NPONOPUHOHANBLHOH YIENBHOMY CONPOTHBJEHHIO 7
Mo COOTHOIIEHHIO THNA fpy = ar, B KOTOPOM 7 NPHHHMaeTcs B npe-
zenax (20—50)- 10% cm/r, a fyy — ot 1,5—2 no 6 muu. ITockoabky
BpeMsl BaKyyM-(HJbTpPAlHH YeTKO YBA3aHO C NPOAC/INKHTENLHOCTLIO
onHoro ofopora Gapabana {5, TO MOXHO HCNOJL3OBATL 3aBHCHMOCTD
{s = 0,15r npu MaKcHmanbHOH BenHunHe Bakyyma 500 mm pT. cT.

CywecrBeHHass poJb NPHHAAJIERKHT H3BECTH B (GOPMHPOBaHMH
HecTKOro ckeJieTa B ocajke, cnoco6CTBYIOIIEro NOBHIIEHHIO BJaro-
ornaud H (opmHpoBaHHIO clios KeKa. B ycnoBHAX oOpasoBaHHSA
TOHKOrO CJIofl BJaXKHOT'O MaKyierocss Keka uenecoo6passo, MOMHMO
H3MEHEHHA NMPOYHX NAPaMeTpPOB, YBEJNHYHTH N03Y M3BeCTH.

lNonnepxanne HeOOXOAHMON BeJHUHHH BaKyyMa B CeKLHAX (HJb-
Tpa 3aBHCHT OT TINATEJLHOCTH YKJaJKH (GHIbTPOBANLHOrO MOJOTHA
Ha Gapa6aH. HensnoTHocTH, MeJikHe Mopesk! ¥ NPOPLIBL TKAHH BeCbMa
CYIIECTBEHHO CHHXXAlOT nepenaj JaBJjeHHA H NPOH3BOAHTENLHOCTD
¢unbTpa. MHTEHCHBHOCTS OTAYBKHM TKaHH H KeKa oT 6apabaHa QuibTpa
CBfi3aHa CO CBOHCTBAMH KeKa M YCTaHOBKOH HOMXa.

Bsaskuil, MaXyluAca KeK IJIOXo CHHMAeTCA C MOBEPXHOCTH TKaHH.
CpencreamMd OTAYBKH YJYYIIIHTE ero cheM TPYIHO, 3HAUHTENBHO
6LICTpee 3TO MNPOHCXOJHT I[IPH BBeJEHHH B OCaJOK CTPYKTYPHBHIX
npHMecell, B TOM 9HCJle BJAronor/owanmux. B nIpoMbluIeHHOCTH
B TaKHX CJAy49adX NPHMEHAOTCA (QHALTPH C HAaMBIBHLIM CJOEM, CO3-
JaomiM OJaronpHsATHHE YCJIOBHS s (QUAbBTpauMH ocallka H OT-
TOpKEHHA erc oT TKAHH.

3abuBanne MOP TKAHH, NMOBLUNEHHE €€ CONPOTHBJICHHA (GHJIbTpa-
uHE TpebyloT €XeJHEeBHOH NPOMBIBKH €e YHCTOH BojoR. PHALTPHI
cO CXOASIIHM HOJOTHOM HMEIOT CHCTEMY HeNpepLiBHOH pereHepaluH
TKaHH. B OOGHYHEIX (HALTPAX TKaHb MOIOT B PAacTBOPAaX MOIOMIKX
CpencTB, NPOAYBAOT BO3AYXOM, NPOH3BOAAT MEXAHHYECKYIO OYHCTKY
werkamu. Cuenjiesne 4acTHueK ocaaka ¢ TKaHbio B mopax ofycJioB-
JleHO CTPYKTYpO#R FHADOOKHCHOrO CKeJeTa H 3epeH H3BecTH, B CBA3H
C 9eM pacTBOPEHHe CTPYKTYPEI KHCIAOTOH (C HHTHOMTOPOM KOpPO3HH)
NOMOXKHTENBHO BJHAET HA OTMLIBKY (HbTpoTKaHH. UacToTy KHCJIOT-
HOH o6paoTKH TKaHH¥ YCTaHABJHBAIOT SKCNEPHMEHTANLHO, B CPEAHEM
pexXHM OTMEIBKH coctaBiser | pas B 3—4 cyT. Cnoco6ul ynanieHHs
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npHMeced H3 Tela TKaHH MOryT OHTb CaMBiMH pPa3HOOOpasHEIMH
B 3aBHCHMOCTH OT HaJIHGHs PeareHTOB, MaTepHaloB, NpHCNOCcOBaeHHI.

SKcnsyarauHs peareHTHOro Xo3sficrBa, BaKyyM-HAacocoB H BO3-
AYXOLYBOK ONHCAaHa B APYrHX pasjenax CnpaBouHHKa. [1yck u octa-
HOBKA BaKyyM-QuJbLTPOB NPOH3BOAATCH B onpefefeHHOHd MoCje-
JIOBATeJbHOCTH.

BHavane sanyckaior BakyyM-HacoCH H BO3AYXOLyBKH no of-
menpHHATOH cXeMe, 3aTeM MNONAIOT OCAaNOK B KOPHTO H MO 3a-
nonHeHHH ero (Ha 30—40 % or auamerpa Gapafana) nnaBHO OTKPH-
BAJOT 3a/IBHXKKH Ha JIMHHH BaKyyMa H C)aToro BosayXa. YcpenHeHHue
pacxoin Bo3sgyxa: 0,5 M3/M?-MHH — Ha JHHHH BakyymMa u 0,1—
0,2 M®/M? .MHH — Ha JMHHH CXXaTOro Bo3JyXa (1aeJenue 0,02 MIla).
Tonkyio perynaupoBKy npollecca NPOBOAAT NO TOJILHHE KeéKa u ero
BJaXHOCTH.

[Ipu ocraHoBKe (QHABTPa NOpaGaTHBAIOT 9aCTh XHJIKOro ocagKa
B KODHITE, OCTAaTOK CJAHMBAIOT B NPHEMHBIH pesepByap HacocHoH cTaH-
UHH, MPOMBIBAIOT KOPRITO YHCTOH BOAOH, 3aTeM Ha YHCTOR Boje mpo-
MHIBAIOT (pHJIBTPOBANbHYI0 TKaHb, CAHBAIOT OCTATOK BOAK, MPOCYILH-
BalOT TKaHb, MOCJe Yero BLIK/I0YAlOT mpuBoz GapabaHa, 3aKpHBAlOT
3aJBHIKKH M OCTaHARJIHBAIOT BAKYYM-HACOCH, BOSAYXOAYBKH H Hacockl
tHabTpara.

[TponsBonuressHocTh GHABTPOB OLCHHBAETCA MO CYXOMY Beie-
CTBY OCajiKa, MOSTOMY BaMeH TUATEJBELIH yaer ofbeMa, BJaXHOCTH
H 30JILHOCTH 0canKa. [TpOH3BOJHTENbHOCTL BAKYYM-(QHIBTPA MOMKET
6biTe onpeneneHa no dopmyne (kr/m*.y) [35])

100 — W mPp (100 — Wp)
L==0,24 —“) BRI — Y 6.31
( We— Wy NeMR ¢ )

rae W,, Wy — Bnaxksoctb HCXORHOTO OCagKa H Kexa, %; m — BpeMms
neHcTBHA Bakyyma, % or ofmeHd NPOAONKHTENbHOCTH (HJABTPO-
uukna; M — Bpems apHoro ofiopora GapaGana, muH; P — BeJWdHHa
BaKyyMma, MM pT. CT.; P — IJOTHOCTb OCdAka, T/M®; T, — BA3KOCThb
¢unpTpara, clls; R — ynenbHoe CONpOTHB/eHHe ocagka (HIbTpa-
ILIHH, CM/T.

HMHaTeHcHDHKaNKs paBoTh BAaKYyM-(4JILTPOB CBsi3aHa TJaBHLIM
o6pazoM ¢ YCJAOBHAMH paGoTh! NpeAbNYUKX y3daos (cTabHAH3AUUH
0CanKoB M HX KOHIMIHOHHpoBaHHf). B kauectse Mep, CHHXKAMOMIHX
yIeJnHOe COMPOTHBJEHHe (HIBTPANHH, BO3MOMHO PpEKOMEHJOBATL
OTKa3 Or COpaXWBaHWA YaCTH OCAJKOB, YnJOTHeHHe CGPOXEHHOH
cMecH ¢ yaaleHHeM Ju60 a3poGHOH cTabuimsanHedl WIOBOA BOMHI,
KHCJIOTHYI0 ofpaGorky (nonukenwe pH) cOpoxeHHHX OC2IKOB
C Wenbro CHHXeHHs [-norewnHala.

§ 6.18. OGe3spoXHBAHHe OCAXKOB Ha WEHTPHOYrax

XapakTepHCTHKH HENpephIBHO NeACTBYIOMMX OCAAHTEILHEX TOpH-
30HTaNbHHIX HEHTPH(DYr CO IUHEKOBOH BHIrpy3KOoH 0Ge3BoXeHHoro
ocapka tana OTIII npuBenenw B Taba. 6.1 [2].
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Ta6nrwmma 6.1, Texunueckas xapakTepHcTHKa ReHTpRbyr
tuta OTUI paa o6esBoXuBaRHA OCAJKOB CTOYHHX BOJ

ITpoTHBOTOGHLE
Tpsamo-
TNapauerpw TouHAN
352K-03 | 502K-04 | BOIK-10 | 631K-02 | 100IK-01
Pacuernas nPORIBONY-
TelbHOCTh, M3/4:
6e3 (hIOKYJISHTOB 4—38 6—12 | 15—25 | 20—40 | 50—80
¢ hIOKyASHTAMH 1—3 1—3 8—-15 | 15—25 | 35—60
HauGoabwnéf guamerp po- 350 500 500 630 1000
Topa D, MM
Hnuua potopa L, Mm 1000 900 1800 2370 3600
Ortsowenne L/D 2,8 1,8 3,6 3,7 3,6
Makcumanbsasn q9acToTa 4,0 2.6 2.6 2,0 1,0
BpaUleHuA POTOPA, THC, MHH ™!
Maxcumanbneit  dakrop 3100 1950 1950 1400 555
paaneaenns n®D/1800
MowsocTs  3MeKTpOABHIA- 28 28 75 90 100
Tean, kBT
Macea, T 1,4 1,8 8,0 12,0 17,0

Hsnoc wIHEKOB NPOTHBOTOYHBIX HEHTPHOYT MeHee WHTeHCHBEH,
YeM y npsMOTOYHBIX, MO3TOMY OHH HCHOAL3YIOTCH MPEeHMYILIEeCTBEHHO
npu GespeareHTHOM uUeHTpU(YTrHpOBaHMH, NpH XoTOpoM Tpebyercs
fosee BLICOKHH (haKTop pasiesieHHS.

HapexHocte paborsl ueHTpROYT H NMOBBIIEHHE CPOKA HX CAYKOHI
BO MHOI'OM 3aBHCHT OT BEIJENEHHS H3 06e3BOXEHHOI0 OCaZKa KpPYOHEIX
K abpasuBHuXx BKMouexHi. Cojepxamuilcs B ocalKke necok, He
3aJ€epxaHHBIA MeCKOJIOBKAMH, ABIAETCS OCHOBHOH NPHYHHOM H3HOCA
wHeKos ueHTpudyr. [lo paHHeM [2], WHEKH, H3rOTOBJIEHHEE H3
crasu X18HI0T, cymecrseHdo m3HammBasoores yepes [,5-—3 Thic. u
pa6oTe. [IpHMEHAS HANJIAaBKY IUHEKOB CTE/JIHTOM, YBEJIHYUBAKOT CPOK
HX CayxOu B0 5—7 THIC. 4, a HambjeHHeM KapGujioM Boxbhpama —
no 12—15 Tteic. 4. Ilockonbky croumocTh IIHEKA ROBOJLHO 3HAYHU-
teabha (30 % CTOMMOCTH UEHTpH(OYIH), NPakTHKYeTCS NepHoauye-
CKaf 3aMeHa IUHEKOB, PeCcTaBPHpPYeMbIX B 3aBONCKHX YCJIOBHSX.

Ha neHTpanbHOH CTaHNMH aspaudH JIeHHHIpaZa OpPraHH3OBaHO
npoBejeHHe HaNNaBKH WHEKOB COOGCTBEHHBIMH CHJaMH. Jlis yBenu-
YeHHS MEXDPEMOHTHOTO NepHONa paboThl IIHEKOB OCOGEHHO TIATEILHO
IDONXHL SKCMJIYaTAPOBATLCS TMECKOJSOBKH, H3bICKMBAIOTCH BO3MOM-
HOCTH HX PeKOHCTPYKUMH C LEMbI0 3aJepKaHAA YacTHIL Necka Kpyn-
HocTeio Jo 0,15 MM /H60 YCTaRABAHBAKTCA I'HAPOLHKJIOHH I8
BEIJI€/IeHH S MecKa U3 ocanka. Or6pockl B TPANKK LOMKHHE 3(hheKTHBHO
3aiepXKUBATbCA Ha pelleTKax.

[lo oneTy neHTpanbLHON CTaHUKH aspaunu JIewHHrpaja, yctodyH-
BOCTb paGoTHl UeHTPH(YT BO3pOCHAa Mocde YCTAHOBKH pemweTok Ha
JUHHH CHIPOro OCAJKa, NOJaBaeMOro B peXx o6e3BoXXHBaHu#A. IIpH
HOpMasbHO paboTalomHX NECKOJNOBKAX H pEIIETKaX LeHTPRQYTH
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KpacHocenbckofi cTaHuuM aspauuy JIEHUHIpaja Cc pOTOpPOM [Ha-
merpoM 900 MM addekTnBHO paGoTaloT 6e3 peMoHTa YKe CBhIUIE
14 000 u.

OcCHOBHBIMH TeXHOJOrHYeCKHMH [0OKa3aTedsiMH, XapaKTepH3y-
OIHUMH padoTy meHTpudyr, aBasloTcAd 3bPeKT 1 sapepxaHHA CyXoro
pemecrBa (C. B.), koHuentpauusi Keka Cyx H 0OheMHas NPOH3BOIH-
TeJqbHOCTE Q.

Ansi oueHKM DPaGoThl H3MEPSIOTCA PAcXoj NeHTPHGYTHPYEMbIX
0C3JX0B Q, KOHUEHTPAUHs (MM BJAXKHOCTb) HCXopHOro ocagka Co,
keka Cx H ¢yrara Cyg, pacxoy GNOKY/IAHTE, 3ATPATH 3JEKTPOSHEPTHH.
darTHIeCKO® 3HAYEHHE 1| BHIYHCIAETCH 110 JaHHBIM H3MepeHHH (pas-
MepHOCTb — ROJIH efHHUILI):

1 = Cx (Co — Cp)/[Co(Cx — Cyp)]. (6.32)

KonuyectBo ¢dyrata Qp u keka Q ynobHo BuuHCAAT: mo Gop-
MyJaaM:

Q¢=Q(1—n-g—f‘—); (6.33)

Qu=0Qn ~gf— (6.34)

B cnryuae H3HOca LiHeKa 1 NMOHHXAeTCA, H 3arpasHeHHOCTH Gy-
rara, BO3BPAlaeMOro Ha OYHCTKY B TOAOBY COOpYMEeHHH, Bo3pa-
craer. JlonoJHHTeJbHBIE pacXo) OYyHIZaeMoro B 3ToM cayyae &y-
rata Qpup, IKBHBANEHTHHH MO 3arpsi3HEHHOCTH HCXOJHBLIM CTOUHKIM
BOZAM, MOXKeT ObITh onpejeneH no (popmyne

Qoxs = QCp (Ny — M)/Cer, (6.35)

rre m,; — PHeKT 3ajepranus cyXoro BellecTBa HeHTpudyrodt ¢ HoOp-
MaJbHBIM, HEH3HOIIEHHBIM [UHEKOM (NPHHHMEeTCA MO NAHHBIM Ha-
JagKH HJH 3KCINyaTauHH HEeHTpudyr).

3Has (GaKTHYecKyl0 ceGecTOHMOCTh OYHCTKH CTOYHBIX BOL Ha
CTAHIHH, MOXKHO OLEHHTb NOIOJHHTENbHbIE 3aTPaThl Ha OYHCTKY ¢y-
rata Qyus, BBI3BAHHbIE H3HOCOM IIHEKA. TE€XHOJNOTMYeCKHe MOKa3aTeNnH
paboTel ueHTPHDYT 3aBHCAT OT KOHKPETHBIX CBOMCTB OCAIKOB, OCPEl-
HeHHbiE 3HAYEHHS 1apaMeTpoB NMPHBeICHEl B TeXHHYeCKOH JHTepaType
12, 10, 11] # Hopmarusho@t [29].

BespearenTHoe 0o0e3BoHBaHHE Ha NMPOTHBOTOUHHIX HeHTpHOYyrax
tHna OTI (¢ OObMHBEIM [HEKOM) CMECH CHIPHIX HJAX COpOMKEHHLIX
ocajkoB I03BoJifeT 3anepxuBars 20—40 % TBepmeIXx npumeced NpH
Bnaxuoctu Keka 65—80 %. Bricoxas cremeHb 3arpAsHeHHOCTH Gy-
rata tpebyer JONOJHHTENLHOH ero 06GpaGoTKH.

[o6apieHne K ocajfikaM (UIOKYJASHTOB TNO3BOJAAET NOBBICHTL 3d-
(heKT 3anepKaHHA CyXoro BemecTBa Jo 93—98 %, uro ycrpauser
HeoBX0AMMOCTb OYHCTKH (pyraTa; moTpeGrbie N03bl PAOKYASHTOB Dgy
PY 3TOM COCTaBAAT 2—bH KI/T Macchl cyxoro Bemectsa. B cpelHem
Io3ul GAOKYASHTOB HA NOATOTOBKY K LeHTpupyruposanuio cOpoxen-
HBIX OCAJXOB HECKOJBKO BBIWE, YEM N CHIPLIX OCaZKOB. hheKTHB-
HocTh paboTh uenTpHyr naxe npH o6paboTKE OJHOIO H TOFO Xe
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THOA OCafKa MOMET CYMECTBEHHO OT/JHIAThCS B 3aBHCHMOCTH OT CO-
CTaBa MOCTYMAKMMUX CTOYHBEIX BOA, INPHHATOA TeXHOJOrHYecKoh
cxeMul, pexxuma paboThi COOpYXeHHH, THma (UIOKYJAAHTA, YCJAOBHE
€ro CMEIeHHS © OCAIKOM, KOHCTPYKUMH H pexuMa paboTH ueH-
TpHQYT.

dakTop pasjeneHHs ueHTpudyr ¢ poropom guamerpom ot 35 Ko
60—80 oM mnpu Oe3peareHTHOM UEHTPHPYTHPOBAHHM COCTaBJASET
@ = 2500+~1000. Ilpu srom Menbwme 3nauenust ¢ coorBercTByioT
Gojlee KPYNHHM LEHTpupyraM. ¥ BesnyeHne ¢ o6yc/NOBINBAET B ONpe-
neNleHHO# CTeneHH noBumenne | 0 Cy. OjHAKO, Hanpumep, NpH UEeH-
TPHQYTHPOBAHHH OCAJKOB NEPBHYHLIX OTCTOWHHKOB yBeauuenue ¢ >
> 1200+1400 ctanoBuTCcs HeuenecooOpasHbHIM, TaK KaK [pH STOM
N U Cyx HSMEHSAIOTCH HeadHauuTeabHO. [IpH IeHTPHOYTHPOBAHHY AKTHB-
Holo HJAa yBenuuenHe ¢ ofecrmeuuBaer, KaK MpaBHJO, CYIICCTBEHHOE
noBeltleHHe 1 H cHHXenue C.

Ilpn 06e3BOMHBAHHH OC3JKOB C NpHMEeHeHHeM (JIOKYJSHTOB CKO-
POCTh OCaKJEHUS YACTHI, Pe3KO BO3PACTAeT, B CBsI3Y C 4eM NoABASercs
BO3MOXKHOCTh M lesecoofpastoctt cHuxenns @© po 5001000 u
HCMO0JIb30BAaHHA KPynHoraGapHTHHX uentpuoyr. [lpu ymenbuenuu @
Nerye oBecleunTh MAaBHEA BBOJ CAOKYJAMPOBAHHOIO OCajxa, B pe-
3yAbTaTe Yero YMeHbUaeTcsl paspylleHHe XJONbeB, HECKONbKO Co-
Kpaimaercs pacxoi (IOKYJASHTOB W YBENIHYHBAeTCA CPOK CayXOH
INHEKA UEeHTPHPyT.

HceaenoBannamu, npoBelieHHHIMA B Hawiel CTpaHe H 3a pyGexoM,
yCTaHOBJIEHO, 9T0 Hanbonblas 3hGeKTHBHOCTL 3aJePXKaHHA CYXOro
BEINECTBA AOCTHIaeTcs Ha NPAMOTOUHHX uewrpupyrax [2, 111, Bror
BHIBOJ MOJTBepIKAaeTCH TAKMKe HCCAENOBAHHAMM M ONLITOM 3KCONYa-
TaUXH NPAMOTOYHHIX UEHTPHGYr ¢ poropamu auamerpom 350, 450,
900 MM B Jlenunurpage.

Huxe npuBeseHb TeXHOJOTHYECKHE [I0Ka3aTen paGoTsl NpsiMOTOY-
HEIX UeHTpHyr, oGolumeHHbie NEHTPaibHOH JaGopatopueil ympas-
nNennsi «Bonoxanan» Jlewunrpana. Ha ocHome rpaduueckHx 3aBHCH-
MocTell, npuBefeHHuX Ha puc. 6.6—6.14, BosmoxHO oOnpeNenHTH
ONTHMa/NbHLE YCHAOBHS 3KCIAYaTaUMH NEHTpHYT npH 06e3BOXKH-
BAHHH PA3JHYHHX THMOB OCAAKOB TFOPOACKHX CTOYHBIX BOA.

Jannue puo. 6.6 NOKaswlBawOT, HACKOJABKO Jyuylue 06Ge3BOKH-
BAIOTCH OCaAKM NPH NOHHXeHHM COAEPIKAHHS B HMX aKTHBHOTO HAA.
Peaysaprarel ueHTpHOYTHPOBAHHA YJAYUMUIAIOTCH TAKXKE G yMEeHble-
HHEM BEJHYHHBM HJAOBOTO HHAEGKCA,

CHHIKeHHe NpPHpPOCTA HJIA JOCTHIAeTCH yAydmeHHem paboTh nep-
BHYHLIX OTCTOAHMKOB (npeaspauunell ¢ Jo6aBKOH H3O6LITOYHOTO AKTHB-
HOro MJa), a Takxe pereHepauuedl ujaa, AONYCTHMEIM [OBEIIEHHEM
LO3H H/a B CHCTEME €a3DOTEHK—BTOPHYHHH oTCTORHEKK». [lpenor-
BpalleHUe 3arHHBaHMA HJ1a H OCAZKOB NPH LJIHTENLHOM XPAHEHWH HJH
YIJIOTHEHHH yJiyquaeT BAarootAauy.

3aBucumocTs n B Cx OT KOHUEHTPAUUH HCXOZHHX OCAZKOR IMO-
KaszaHa Ha puc. 6.7 W 6.8; 3ameruM, uro npelBapHTesbHOE XOpoluee
YIJIOTHeHHE ocafikoB, NOBHmende 3(dexTHBHOCTH HeHTPHPYTHPO-
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Prc. 6.7. BansAAe KOHUEHTpPAIKH CYXOro BelmecTsa B ACXO)NHOM ocalike Ha hdexTaB-
HOCTE 3aJepKAHHA (neH'rpmpyra npo'rmm-roqﬂaﬂ) OPH KOHUEHTPAUHAX CYXOro Be-
mecTBa B HCXOAHOM OCajiKe
1e=B59%: 2=3%

Pac, 6.8, Baaange ronnentpanum cyxoro memecTBa B HCXOZHOM OCaJlK® Ha KOHIEH-
TPallHi0 Keka LeHTPHQYT

1 = cOpoxennul ocafok nepERYRMX oTcToRHEKOB Ypmnkod CA (Jlemmarpap); 2 = cupoff

ocafoK TMePBHYHHX OTcTofinnkos LleAtpansnoft CA (Jlemmnmrpan); 3 — vo xe, ITYMKBHCKOR

CA (/lemBKrpan); ¢ = cHpan cMecs 0CaJK0B NepBHYANX OTCTORHAKOD H AKTHBHOrO Hia 3elleH0-
rpanckolt CA (Mocksa)

BaHHA COXpaImaer o§reM 06e3BOXKHBAEMEIX OCafKOB, PacXol 3/JeKTpo-
sHeprud ¥ ¢uokynsnTos. [ToBimenne 30ABHOCTH HCXOAHOIO Ocajxa
OBYCJIOBIMBAET CHHMEHHe BMAXKHOCTH Kexa: Ha Kamjase 10 % yse-
JHYEHHS 3O0JBHOCTH COOTBETCTBEHHO CoKpamiaeTcsl BAAXHOCTH KeKa
Ha 22,5 %.

Hau6onee Jlerko peryIHpyeMsIMH B [Tpollecce 3KCINIyaTalHH Ilapa-
MeTpaMH SBASKIOTCA 1032 Qaokyasuta [y, H npOM3BOAHTENIBHOCTH
uenTpudyru Q. Bauaune [y, Ha nameHenHe n 1 Cyx mpeicTabieHo Ha
puc. 6.9. OueBunnO, 4TO K032 (MIOKYASHTOB, obecneduBamomas 3¢-
¢exr sapepxaHus cyXofi Mmaccs BemecTBa v > 9596 %, omemu-
¢HuHA ANs pasMHYHHX BHAOB ocafkoB. Ilpu n > 95596 % xoHuen-
Tpauus BaBecH B dyrare ob6uiuHo HuXKe 2—2,5 r/n1 B Bo3BpaT TAKOroO
dyrara g roJloBy OYHCTHHIX COUPY:KEHHH NpPAKTUYECKH HE BH3HIBaeT
uXx neperpysky. JlocTH>keHHe Gosiee BHICOKHX 3Ha4YeHHH 1| BO3MOXHO
3a cyeT 3HAYHTENBHOTO yBenHgeHHst g

B Hacrosimiee BpeMsi IIPaKkTHUeCKOe NpPHMEHeHHe MOJNYYHJIO LeH-
TpuyrupoBaHHe YNAOTHEHHHX CHIPBIX WIH Me30(uIbHO-COpOKEHHHX
cMecell 0cafKoOB NMEPBHYHLIX OTCTOHHHKOB H H30HITOYHOTO aKTHBHOI'O
Hna. PesayanrTaTel UeHTPUOYTHPOBaHHS BO MHOTOM 3aBHCAT OT CO-
CTaBa 0CajJX0B KOHKPETHHX cTaHUHH, OT MNOJHOTH H 3(heKTHBHOCTH

Prc. 6.9, 3ddext 3agepxaHHA CyXoro BemecTBa H KOHUEHTPANHH Keka PasiHYHHX
OC4/IKOB FOPOACKHX CTOYHHX BOJ, [IPH H3MeHEHHH J03K QMOKYJAHTa Ha NPAMOTOYHHX
neHTpH)Yyrax
1, 2 == coorBercTBeHHO CHpoR H COpOXennwmRA ocaiKm NeppHYHEIX OTcTORHEKOB Ypuukofl m
Nywxunrcxot CA (Jlemaurpag): 3 — YnJOTHEHHZS H NPOMHTAR TePMOGHILHO-cOPOKeHRan
CMech OCaJKOB NEPBHUHBIX OTCTORNHKOB H aKTHBHOTo Hla JIGepeukoft CA (Mocksa); 4 —
cupan cMech ocafka KoannHckol CA (Jlemmnrpan); 5 — To xe, KypbaHosckoft CA (Mocksa);
6 — HeynJIoTHeMHAR TepMOGHIbHO-cODOKeHHass CMech Nocne MeTanTenkos JlwoGepenxolt CA
(Mocxksa); 7 == ypJaoTHeH rHA akTHBHEN ny Kanuurackofl, KypbanoBcKkof, enerorpaxckot CA
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Pac, 6.10. Bausnge nponssogsTenbHocTH meHTpROYr Ha moTpebuylo Josy ¢WIOKY-
JIAHTA

g = nporasoTouman nesrpadyra C 2 %1t 1 = ROHUIeHTpARAR CYXHX Bemectrs b yrave
[+14]

0,22 %;: 2 — vo xe, 0,256 %; § — vo xe, 0,3 %; 4 - To xe, 0,35 %; 6 — npAMOTOYHaS DeHs=

rprbyra; § — aspolHocTaGuaH3upopaHKMA ocanok Kaduunuckoit CA (r. Kanamurm), n =

= 97—98 %; 6 — TepModuIpHO-cOpoKeHHNA ocafon KypbsHopckoB CA (MockBsa), 1 ==

= 91,5%92,% %; 7 — To Xe, cupofi, N = 96+98 %; 8 — cOpPoxeHHHA OC3AOK NEPHEYEEX
orcTofnrkon YpHuwofl CA (Jlemnurpax), n = 98 %

Prc. 6.11. Bamrsanue nopaum ocanka B neHTpudyry ha KOHUeHTPAUMIO CYXHX BeMECTB
B KeKe (@) ® Qyrate (6) NpH Pa3THYHEIX OTHOCHTEJIbHHX CKOPOCTAX BPALIEHHA LIHEKa
B 033X (AOKYAAHTA (Me3odHAbHO-cOpoxenHuH ocafok Cye = 3 %)

1 = paddepernuanm cxopocreR, An = 2 MaH~!; 2 — 10 e, An = 4 MEHR™1; § — 70 me,
An = 6 wue?, 4 =~ nosa daokyasnrop 100 mr/a 5 — To xe, 80; 6 — 10 He, 60

npouecca cOpaxuBanus. Heo6xoqumo MOAYEPKHYTH, YTO BCJIAELCTBHE
pacnaja 4acTH CyXoro 6e3so/bHOIO BemecTBa, ofychosJeHHOTO cOpa-
JHBaHHeM, of[lee KONHUecTBO NeHTpHOYr H notpebiaseMux (Jioky-
JNAHTOB HA CTAHIUAX, IIe HenTpHYTUPYIOTCA Me3obunbHO-cOpoKeH-
Hele OCaikH, HHXE, 9eM Ha CTaHUHAX, IAe 00e3BOXKHBAIOTCH CLIPHE
OCAJlKH.

TepmodnabHo-cOpoKeHIbIE 0CafKH 00E3BOKHBAIOTCH SHAYHTENBHO
XYyXe, H YJAyduleHHe TeXHOJOTHYeCKHX TNoKasaTejedl HX UeHTpHpYy-
THPOBaHHSA MOXeT OBTh AOCTHTHYTO, KK M NPH BaKyyM-GHALTPALMH,
IIyTeM HX NMPOMBIBKH ¥ YNIOTHeHHS nepel obesBoxupBanneM. [IpH pe-
KOHCTPYKUHH NeACTBYIOWHX CTaHUHHA UeltecoofpasHoCTh TAKOTO Me-
PONDPHATHA cAefyeT NOATBEDPKAATL TEXHHUKO-IKOHOMHYECKHMH pac-
yeTaMH.

3HauHTeNPHOE pa3fMuHe B NOTPeGHHIX 032X (JoKynsHTA Ha-
6atofaercss npH o0e3BOKHBAHHM OCafKOB HA UEHTPHpyrax pasiuu-
HHX KoHCTpykuHA. [lo AannnmM puc. 6.10 MOXHO yacHWTbH BsaummuHOoe
BIHAHHE NPOH3BOAHTENABHOCTH HEHTPHOYrH M J03H (AOKYJISHTA!
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Prc. 6.12. Bananme nojaur Ha sd- 7%
(GeKTHBHOCT:  HEHTPHPYTHPOBAHHA ! \i’L\i
0CagKOB CTOYHHX BOX 9 ——
! ~— repmodHABRO-cOpOMeHRAaN Heyn- N‘
OTHEHHaA CMeChb OCaJKOB MEepPBHYHLX
oTcTOAmAKOR H AKTHRROMG Hila JioGepen- % p) ]
kot CA (Mocksa); 2 — cupas cMech 5
ocankop Ilymranckof CA (Jlenwmarpan); 8
3 — 710 xe, cmpoll ocanoK nepsHuHbix "
OTCTOAHHKOB; 4 — ChHIpasa cMech OCafKOB cn,ﬁ J
¢ copepxaHueM 50 % axruBHoro H.Ja
3enenorpaackoft CA (Mocxsal; § — To xKe, 26 =
¢ conepxaunem 40 % aKTHBHOTO HNa
2% g

yeM  Brniuie NPOH3BOJHTE b~ 22 ‘7
HOCTb, TE€M Bhie TypOyJ/eHT- !
HOCTb, YeM MeHblle NpoJ0JIHu- 2 A
TENILHOCTD OCBET/IEHHS 0CaNKa / y/
B poTope, TeM Goabuas J03a % P p——
dJioKyAsHTa TpebyeTcs AJIs no- 1 mmet—1 1
Nyd4eHHs 3ajaHHoro 30hdexTa r
3aJepXaHUA CYXOTO BEIIECTBA. 4 .

[lorpe6HocThb Bo GaIOKYistH- ¢ 5 § 7 a,mYe

Tax 00yC/HOBAHBAET B OCHOBHOM

9KCIVIyaTaNHOHHbIE 3aTPaTH Ha NeHTPHQYTHPOBaHHE OCAZKOB CTOUHEIX
BOA, IIO3TOMY YCTAHOBJEHHe ONTHMAJNbHBIX NO3 H THIA (GJIOKYAAHTA
NS JAHHOTrO BHIA 0Calixa H THIA UEHTPHQYTH OCYIECTBJASETCH
nyTeM MpOBejeHHS TIATENBLHRIX 3KCIEPHMEHTOB.

BansHue nponsBosMTe/NLHOCTH LEHTPHGYTH (C poTopoM JhHa-
MeTpoM 900 MM) Ha 30hdeKTHBHOCTL 3aIePKAHUA CYXOro BelecTBa
H XOHUEHTPAIHI0 KEeKa [P PasNAYHLIX OTHOCHTEJBHHIX CKOPOCTAX
BpAlIEHAs WHEKa H fo3aXx Quokynsura nNpepcraeiaeHs ma puc. 6.11.
LenrpHdyrupoBanuio noABeprajdnch Me3odu/bHO-COPOMEHHaA CMeCh
OCafKOB TIE€PBHYHREIX OTCTOMHHKOB H akTHBHOrO MJia, Ha OCHOBaHWH
3THX J2HHBIX ObLIH BHIGPAHEI ONTHMAaJbHBIE NMAapaMETPH PEXHMA pa-
6ot neHTpHpyr: @ = 3540 M*/y, = 9798 %, Cx = 2123 %,
An = 56 ob/muu. Hs puc. 6.11 u 6.12 crenyer, uro ¢ moBhwIeHHEM
NPOU3BOJHTENBHOCTH yMeHblnaerca shekT s3anepKaHH® CYXoro Be-
IIECTBA H MOBHLILAETCS KOHUECHTPAUHS KEKa npu ueHTpH(YTHPOBAHUH
PasNHYHLEIX BHJIOB OCAKOB CTOYHLIX BOJ.

3aMedyeHO, 4TO MPOH3BOAHTENLHOCTb NEHTPH(PYrH 3aBHCHT TaKXKe
oT ofBbeMa XKHAKOCTH B POTOpe, ONpefeNAeMOro QHAMETPOM CAHBHHIX
oTBepcTHH ¢yrara: uem Gonabwe o0BeM 3anoJHEHHOTO OCaZKOM po-
Topa (MeHblle AHAMETD CAHBa), TeM OoJbluie NPOH3BOAHTENBHOCTD
HeHTpubyrd NpH OAMMX U TeX e 3HaveHHaX 3bdexra 3amepxaHus
CYXOro BemecTBa H XOHUEHTPAauMH Keka. KonHuecTBeHHOE BJMsHHe
rNyGHHE nOTOKa B portope Ha 3bdeKTHBHOCTH ueHTpHyrupoBaHus
HEKOTOPHIX BHAOB OCAIKOB CTOYHHIX BOJ nokasaHo Ha puc. 6.13.
3aBuCHMOCTb 3(hhEeKTHBHOCTH UEHTPHPYTHPOBAHHS OT OTHOCHTENbHOH
CKOPOCTH BpAlleHHs INHEKa MOKas3aHa Ha puc. 6.14.

OnrHManbHue 3HaueHHA An, ofecneunBaionide HauboJee BRICOKYEO
3()peKTHBHOCTL 3al€PKaHHA CYXOro BeulecTBa Ppas3JHYHLIX THIOB
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Puc. 6,13, Bananue anaMerpa
CHBa (ryGHHL OTOKA B POTOpE)
Ha 9tdeKTHBHOCTL MEeHTPHOYTH-
pOBaHHA
1 ~ repmoduabHO-cOpoXeHHEA Hes
ynJaorHeHHEE ocagoK JlioGepenkofl
CA  (Mockea); 2 — celpolt ocagox
Mymkauckof CA (JleHHHrpaZg);, 3 =
HeYNnoTHEHHHH akTHBHEA HA Ches
goropckoro LIBK

OCaJIKOB, JIEXAT B Npejenax
6—12, B To Bpems Kak mis
MOBLILIEHHS KOHIEHTpPALHH
KeKa JKeaaTelbHO NOAuep-
aHHe HAHMEHBLINHX 3Ha-
qeHu#t An = 2.

Ha neHuHrpaicKuX Cras-
oHAX sHaueHHe An = 6=-8.
Kak npaeuno, 3HaueHHS 1)

H Cy yAydmmapTcs Mo Mepe yBeJHYeHHA GaKrTopa paspeneHus, acCHMI-
TOTHYECKH NPHOAHKANCL K CBOWM ONpele/ieHHEIM FPaHHYHLIM 3Hade-

HHSM, OOYCHOBJEHHBIM (DH3HKO-XHMHUECKHMH

CBOHCTBaMH o0Cajka

nannoro Buza. Ilpn manpHedmem ysennuerun & sddexr paspenenns

NMOHHXKaeTcd.

YUYHTBIBASA, YTO H3HOC UEHTPHPYT B 3HAYHTENLHOH CTENeHH 3a-
BHCHT OT CKOPOCTH BpallleHHsd poTopa, T. €. oT ¢, B nponecce KCNaya-
TAaIlMH PeKOMEHAyeTCsi pafoTaTe MPH MHHHMAJAbLHO BO3MOMKHHIX 3Ha-
vyennsx ¢. Ha NeRHHIrpafcKuX CTAHUHSX, HANpHMep, UeHTpHDYrH
¢ poropom puamerpom 900 MM yame sxcnyarapylores npu ¢ = 500,

XOTS HMEeTCH BO3SMOMKHOCTH NO-
BeIate P 3THX MameH o 1000

[IpuBeseHHEIE BHIIE 3aBHCH-
MocTH 1 H Cy OT Peryaupyemsrs
napaMeTpoB UeHTPH(Yrd H oco-
GexHoCTEH NpoHecca HCMOIb3YIOT -
¢ ans BuIfOpa ONTHMAJNBHOTO

Puc. 6.14. Brausiade 0THOCHTeAbHON CKO-

POCTH BpameHHs [uHeKA HA 3QQeKTHB-

HOCTh  NeHTPHQYTHPOBAHHA  OCajKoB
CcTOYHRIX BOX

I — TepmoAnbLHO-cOpOKEHHAS CMech ocapg-
KOB NepBHYHBIX OTCTONHHKOB H aKTHBHOIO
nna JwGepeukol CA (Mockpa); 3 — meao-
duabHo-c6poxennan cmech CA Byxerxoden
(r. Bynnepraas, ®PI); 3 — cGpoxenush
0CaJloK MEepPBHYHHX oTCTORHHMKOB VY puuko#n
CA (Jleunnrpan); 4 — cupol ocagock nep-~
BHYHBIX OTcTORHHKOB [Ty KHHCKOA CA (J[Te-
HHHrpajl); 5 — colpasd cMech 0CaJKod e
Horpagckoh CA (Mocksa); 6 — To ke, [lyus
HHEHcKofi CA (JlemmHrDag)
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pexuma paGoTH ¢ ydeToM cxeMsl ofmeli o6pabOTKM M YTHAH3AUHH
0CaJKOB Ha KOHKPeTHOH OoyHCTHOMH CTaHuHH.

TexHOJNOTHYECKHE TIOKA3aTeNH UeHTPHYrupOBaHHA CYIIECTBEHHO
YAYYIATCsd MPH PeareHTHO-TEIVIOBOR o0GpaGoTke CMeCH ChIPBHIX
ocagkoB (KoaryJasiuuM, HarpeBaHHH go 70—75 °C, GIOKYASNUH);
NPH 3TOM moTpebHaA 0033 (PIOKYIAHTOB CHMKaerca B 2—2,5 pasa,
KOHUEHTPauusa Kexa Bodpactaet Ha 6—8 % npu pacxope xoary/astHTOB:
FeClg — 6=-8 %, H,SO; — 45 %. [loTpe6Has po3a wuerameHof
MOJIOTOH H3BECTH [if HeHTPANH3AIHH KeKa cocTasager oxodo 3 %.
[Ipn Takoli o6paGoTKe HOOTHTAaeTCA MAEreILMHHTH3AUHA OCAJAKOB.
OGcnyxuBanne ueHTpuYr NPOBOAAT OO HHCTPYKUHH 3aBOAa-H3ro-
TOBHTENS .

§ 6.19. Tepmayeckan cymika ocagkos

OnTHMancHBle YCMOBUA Ipouecca CYMKH OCALKOB CYIIECTBEHHO
3aBHCAT OT XapakTepa CBA3H BOJAH C TBepAoH (a30f B MeXaHHUYECKH
ofe3BoxeHHOM ocanxe. [[nfA HISHTHQHKAUHH CBOHCTB MeXaHHYECKH
o0e3BOXeHHEIX OCaJKOB ONpPefeNsiioT B JaBopaTOPHLIX YCAOBHAX KH-
HeTHKY cymxH [35] u HaxomsT Toukm neperu6a KpHBHIX CYLUKH, CO-
OTBETCTBYIOIHX pa3auunniM (GopMaM cBS3H Bogel B ocanke. OnHO-
BpEMEHHO MNPOBOASAT NPOBEPKY COOTBETCTBHA YCJOBHH paboTul ysana
MeXxaHH4YecKoro o00e3BOXKHBAHHA (NOSHPOBKH peareHTOB, Mepenaga
JaBieHnf, BNAAXKHOCTH KeKa) napamerpaM cymKH. MeHss cocTaB
MCXOIIHOTO OCajKa H IpHeMBl ONEPATHBHOH KOPPEKTHPOBKH CBOHCTB
nopcymHBaeMoOre npojaykra (nyreMm po0aBxm cyXoro Marepuana —
perypa), HaXxoldT yCJNOBHA CYIIKH, COOTBETCTBYIOIHE TpeGOBaHHAM
K KOHeYHOMY MNPOAYKTY M MMHHMAalbHLIM 3aTpaTaM 3HEpPTHH.

bapabanHpe cymunke. OHH OTIHYAOTCA HH3KOH MPOH3BOLHTENb-
HOCTBIO M OTHOCHTENbHOH NpOCTOTOH 3Kcmayarauun. KoneGaHus tem-
nepaTypbl Ta3soB Ha BXOJE B CYIUMJKY He NPHBOAAT K KaKHM-THOO
HeGIaronpUATHLHM BO3JeHCTBHSIM, NOSTOMY B YCTAHOBHBILIHXCH YcJo-
BHAX H3MeHeHHe Temmneparypsl oT 700 po 900 °C BauseT ToNbKO HA
MPOH3BOIHTENLHOCTD CYMUAKRY. TemNlepaTypa rasoB Ha BLIXOJE CBS-
3aHa ¢ TpeGyeMOH BJIa)HOCTBIO CyXoro npoxykra; 200—250° npu
BJIAKHOCTH cyXoro ocagka 30—25 % u 150—180° npH BAaNKHOCTH
50—40 %. Ilepecymxa ocaixa 1o Baamuoctn HHxe 15—20 % mnpa-
BOJHT K MOArOPAaHHIO €ro, H3JHIIHEMY BHIXOAY AYPHOMAXHYIIMX
rasoB, MOBHILEHHIO ONACHOCTH BO3TOPaHHA NBUIEBHJHBIX NMPOLYKTOB.

[TonsemeHnnble B Hauaje H KOHIe GapaGaHa IenH CHocoOCTBYIOT
H3MeJbUEHHIO OCafKa, NpPeLOTBPAllAIOT HaJuNAHHE HA BHYTPEHHIOW
nopepXxHocTh. IIpH HamumHed BA2XKHOCTH MeXaHHYeCKH 00e3BOXKeH-
HOFO OCanka MPHMEHAIOT BO3BPAaT YACTH CYXOro MPOAYKTA C UENbKO
IpHIAHHA eMy crnocoGHocTH KomMxooOpasoBapusa. Yactora BpallleHHs
Gapabana (2—8 mun~') gomkHa ofecneynsarb CBOeBpeMeHHOE OOHOB-
JeHHe BAAMXKHOH MOBEPXHOCTH KOMKOB, HeOGXOHMYIO KPYIHOCTD
YacThI BHICYIUEHHOTO OCafKa. Y CTAHABJIHBAIOT ee 3KCIEPHMEHTAJLHO.
Ecay rpasynomeTpHYecKHH COCTAB CcyXoro oOCajka oOlNpenefsercs
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CPaBHHTENBHO MPOCTO CHTOBHM AHAJH3O0M, TO HeoGXOJAHMBE YCJIOBHSA
COHOBJIEHHA BAaXHOA NOBEPXHOCTH KOMKOB TpeGyiOT MOCTAHOBKH
CrelHAJLHOA CepHH OMBLITOB C H3MEHeHHeM MapaMeTPOB CYMIKH (BJakK-
HOCTH BXOASILIETO M BHIXOAAILETO OCajKa, TemnepaTypbl H HHTEHCHB-
HOCTH OTCOCA ra3oB, 3aNblIEHHOCTH ra3oBHIX BHIGPOCOB) AJs Bhbopa
pexxHMa ¢ HanGoJblueli MPOM3BOAHTENLHOCTHIO.

JlocTaTtouHo 3KOHOMHYUHBIMH DEXUMaMH CUHTAIOTCH Te, B KOTOPHIX
JlocTHraercs pacuersas Harpyska 55—60 xr ucnapsiemoi Boanl Ha
1 mM® ofbemMa CYmMJIKH (IpPH BIaXXHOCTH KOHEYHOro mpoiykra 20—
25 %). Ecan 1o yc/aoBHsIM yTHAH3aLHK JONYCKAETCs BLICOKAS BJax-
HOCTh HoicymeHHoro ocagka (45—50 %), To NpoOM3BOAMTENLHOCTD
CYIIMJIKH MOXEeT OHTh CYLWECTBEHHO YyBeJHUeHa, HO IIPH YCJOBHH
GoJlee MHTEHCHBHOIO MepeMelHBalHs H H3MeJb4eHHs MOJCYIUHBae-
MOH MACCH B anmapare, NpHMEHeHHs peTypa.

CymlHJKH co BCTpedHsIMH cTpyfiMH. OHM paGoTalOT B YCJIOBHAX
HMHTEHCHBHOTO M3MeJbYyeHHS H CYIUKHM BBOAMMOrO OCajika BO BCTpey-
HEIX CTpYAX M pexume aspodoHTaHHpoBaHHA. HopmanbHHA pexHM
CYIIKH mpejfioyiaraeT HOArOTOBKY OCaJKa C LeJbio BBOAA B annapar,
pacrnpefesenue (1Mcnepruposalie) BBOAHMOIO ocajika, CYmKY B aspo-
(DOHTaHHOM pexxHMe, OTHesieHHe CYXOro ocajka B cenapatope. Bee atn
onepanMH B3auMocBsa3aHH. BBoj ocajka moxer OHTB OCYLLECTB/EH
NPH TIOMOIH MHTaTeJedl KOMKOBATHX JHOO NacToOGpasHeIX MpOAYK-
toB. [lacroo6pa3nnle ocajkH NHCNEPTHPYIOTCs NPH MNOMOIIH IeJe-
BBHIX, 3BOJIbBEHTHBIX JHGO TaHTeHUHAJTbHHIX HacajoK. B stom cayuae
NpelbsBAAIOTCA ocofnle TpeGOBaHHA K OJHOPOJAHOCTH OcajKa, coxpa-
HEHHIO PEeOJIOFHYECKHX CBOHCTB.

KoMmkoBarocTe 0cajxoB JOCTHraeTcsl BO3BPAaTOM CYXOrO NpOAYKTA
H NepeMelIHBAHHEM €ro ¢ MCXOAHBIM OCAJKOM; AJs perypa HCNob-
3YIOT TOHKOAHCIEDPCHBIH NPOAYKT H3 HEHTPAaJbHO-KOHHYECKOH 4acTH
cenaparopa. YCJOBHS BBOZa H KOMKOOGpA30OBAaHHA CJIONKHO NpelBH-
JeTh 3apaHee, H B [epHO] HaJalKH HeoO0XOIHMMO NPOBECTH CEpHIO
HCOLITAaHKH, MeHAd BAAXHOCTb M KOJHYECTBO Bo3BpamiaeMoro npo-
Aykra. KpurepHeM olleHXM KayecTBa MOATOTOBKH 0Cajika M €ro BBOLA
MOTYT CJAYXHTh Oe3oTkasHast paoTa ysja CMeIIeHHst M NHTaHHA,
BO3MOXHOCTE CHHIKEHHf JaBJleHHs BO3[lyXa H 3Heprosarpar.

Jaenenne nocTynaiouwlero Bo3AyXa CBsi3aHo C TeMmneparypol
rasoe H TpefyeMblM YpOBHEM H3MeJbYeHHs MarepHala, CBA3AHHOTO
C ycaoBHsiMH aspodoHTaHHpopanus. BaanMHas yBsisaka napamerpoB
paGoThl 5THX Y3JIOB CYIUHJOK NpeACTABIAET OCHOBHYIO 3ajady Hana-
Jounbix pabor. HeofXoanMo yyecTh, YTO NOBHINEHHE BIaXXHOCTH BHI-
cymieHHoro NpoAykTa Tpebyer Gosee BHICOKHX CKOpOCTed HCTeYeHHA
rasoB M3 conyia u aspodonrannposanus. [IpH BaakHocTH HCXopHOrO
ocagka 75—80 % u cyxoro npoaykra 25—30 % ocpepsensne napa-
MeTphl paboThl Cymu/IOK NpelycMaTPHBAIOT CO3[aHHE CKODOCTH HCTe-
YeHHs1 ragzoB H3 comia 250—300 M/c npu Temneparype rasoe 750—
800 °C. Temneparypa oTxoAsmux rasos 150—170 °C.

Ha neutpansHofi CTaHuMM aspanuu JleHMMrpajga peasH3OBAHA
cXeMa nmofa4d ocaika, o0e3BOXKEHHOrO Ha LEeHTpHyrax ¢ NpHMeHe-

242



HHeM GAoKYMAHTOR fo BAaxkHOCTH 80—82 % ; B CyWHJKY MpH MOMOMIH
TaHreHIHaNbHOH pacOblIHTeNbHOH dopcyHkn. Bnaxubiii ocaoK BHH-
TOBEIM HacocoM Tuma 1B20/10, cospaiomum pasiedue Nopsfika Ao
1,0 MIla, Hanpapasiercs B (GOPCYHKY, CHalxeHHYIO KaHalaMH s
pacnobifia ocajika B NOJMOCTb pasroHHHX TpyO. [IpexsapuTenpHOe cMe-
IIHBAHHE 0CaZKa G peTypoM He NPOH3BOAHTCS, M OH OCTAETCA OTHOCH-
TesbHO NaacTHYHWM, Cymka ocajka NpPOM3BOJMTCS B peXXHME JBH-
JKeHHMsl rasoBofl cMecHM B pasroHHEX Tpy6ax co ckopocrtbio 100—
150 m/c, TemnepaTypa rasosoii cMecu 800 °C. Bech cyxo#t NpogyKT
BA2xHOCTbI0 50 % BHIBoaMTCS HAa yTUNH3AUMIO. CHHKeHHe BJIAXKHOCTH
cyXoro mpoaykra go 256—30 % npu TeMnepaType OTXOASIIMX rasoB
150° npuBoAniO K ero mofropaHHIO, 06pa3oBaHHIO AYPHONAXHYIIMX
rasoB, UTO, eCTeCTBEHHO, Bo30y:kAano XanoOH HaceneHHs.

B cnyyae sabupaHusi QopcyHKH KDaTKOBPEMeHHO OTKJIIOYAJach
nojava ocajnka 4epes Hee, npoGKa nporopana, a nocje Bo3oGHOB/IeHHS
fnojayd ocajlka paGoTOoCMocOOHOCTh €€ BOCCTaHaBAMBANach.

IF'napa VII. OBIHME BONMPOCH OPTAHM3AIMM BKCNJYATAUHH

§ 6.20. OpraHusanns SKCIUIyaTauMH, [OOLTOTOBKA
0GC/YHBAKOII El0 MMepCoHAMA

«HopmaTuBEl 4HC/MeHHOCTH PpaGo4YHX, 3aHATEIX Ha pa6oTax no
3KCIJlyaTaliH ceTeH, OYHCTHBEIX COOPYIKeHHH H HACOCHRIX CTaHUH#A
BOJONpPOBOJA M KaHaJH3alMHR M APYTHe HOPMATHBHEIE AOKYMEHTH
YCTaHABJHBAIOT COCTAR, YMCAEHHOCTh M KBaJHpUKaUHIO o0CayKHBAKO-
meroc NepcoHana.

Ho HasnadenHs Ha paboTy PaGOTHHKH o0Gs3aHEl NpofiTH cne-
OHaALHYIO NOArOTOBKY M oOyueHde Ha pabGouyeM mecre. Ofs3arenbHa
npoBepKa 3HaHHH N0 NpaBHJIaM TeXHHYECKOH IKCONYAaTallMH CHCTEM
BoflocHA0XeHHsI M BOAOOTBeleHHs HaceleHHuX mecT (211, mpasniam
TeXHHKH GesonacHocts [20], comepaHui0 npoOHSBOACTBEHHHWX H
JOMXKHOCTHBIX HHOTPYKIMH, npaeunaMm [ocroprexnansopa CCCP,
MpaBHJIaM TeXHHYeCKOH 3IKCIVIyaTamMH M GesonacHOCTH OBGCITYKHBa-
HHf 3JIEKTPOYCTAHOBOK TNpOMBEIINIEHHBIX npeanpusATHA. [locse nep-
BHYHOH TpOBePKH 3HAHMH TNPOHM3BOJMTCA YTBepXKJeHHE B 3aHMMae-
Moii fo/xHOOTH. Odepe/Hble MepHOJHYeCKHe OPOBEPKH 3HAHHH Mpo-
BOAAT Ana pabounx exeronno, ang UTP — | pas B 3 roga. B cnydae
o6HapYKEHHS HapYIIEHHA TPABHJ Ha3HAYAWTCH BHeouepeldHHE Npo-
BEDKH.

O6cnyxuBaioniufi nepcoHan o6s13aH ofecneddTh MNOCTOAHHOE Be-
JeHHe H XpaHeHHe B KOMIVIEKTHOM BHJE TeXHHYeCKOM, SKCONYaTauH-
OHHOl H HCNOJMHHUTENBHOH ROKYMeHTAalpH, MaTepHa/JoB HHBEHTApH-
3allHH H nacnoprusannH. [loapasnelennss m cayxOH IKCINyaTauuH
eXeMeCsYHO COCTABAAIOT TeXHMYECKHe oT4yeTH 10 YCTaHOBJeHHOH
dopme. Ilo marepnanaM MecSYHHIX OTYETOB COCTABJIAIOTCH TOAOBbIC
OTYeTH C aHa/MH30M MoKasaTenefi paGoThH KOMMYHHKaIM#, COOpYyKe-
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HHR H o0opyRoBaHHfA, [pPeNNIOKEHHAMH N0 COBEPIIEHCTBOBAHHIO
pa6otH. Ha ocHobe roioBHX NjaHOB paspabaTHBaroTcs NepCHeKTHB-
HbIe MNAHB paaamuﬂ CHCTEM RBOLOOTBEACHUHA, YJIY‘IH.IEHHH 06CJ'!Y)KH-
BaHH{ HaceNeHHs, MOBHLUICHHA TeXHHKO-3KOHOMHYecKHX MoKasaTeell,

§ 6.21. Maadoeo-npenyn penuTeabHEA H KanuTaabHEA
PEeMOHTH

Cucrema TeXHHMuUecKoro oGCTYKHBAHHA OpellycMaTPHBAET KOMI-
JIeKC OPraHM3aMHOHHO-TEXHHYECKHX MEPONPHMATHH no yXoAy M Haj-
30pPY 32 COOPYXEHHSMH H BCeMH BHIaMH PEMOHTOB.

Ha ocHoBse pedekrsmX BefoMocTed M KYPHa/MOB OCMOTPOB H
PeMOHTOB 060pYAOBaHHsI, COOPYXEHHH H CTPOGHHHI COCTABAAIOTCA
IVIaHH N0 CPOKAM M HOMEHKJaTrype PeMOHTOB COTjacHO «[loJioeHHIO
O [pOBeJeHHH NJAAHOBO-NpEeAYNpeJHTeNbHOTO PeMOHTa BOAONPOBOAHO-
KaHa/MH3aUHOHHKHX coopyikeHHi». [lopanok TeXHmueckoro o6CnyKH-
BaHHA H peMOHTA MAaHIHH, 06opynonamm H annaparos XHUMHYECKoHN
npomeimsiensoctn [26] Moxer GHTL NepeHeceH B npaKTHKY ynpashie-
unii BKX. BuimucKa H3 maTepHanoB CIpaBOYHHKa nmpHBefeHa HHXKe
(rabn. 6.2). B TaGnuue npHHATH coKpalleHHs: TQ — TeXxHHYecKoe
obenyxkuBauue; TP — tekymufi  pemoHT; KP — ganuranbemf
PEMOHT.

CopepxaHnHe H THHOBHe o6veMH pafoT B NepHoA NpoBeJleHHs
TO, TP u KP no nekoTopuM BHaaM 060pYAOBaHHY [pHBeleHH HHIKE,

Ta6annna 6.2. IlepronnurocTs OCMOTPOB H PeMONTa 06OPYZOBAHHA

Mepnoananocrs TO H peMorTa TpyaoceMmkocts TO
OGopynosanse (rum, mapka, | (TAGPIEIb) NDOAOIEHTELIOCTS " R

KpaTKas XapaKTepHCTHKA)

TO | TP | KP TO I TP | KP
Boadyxodyexu
TB-60-1,8 — 720/8 | 39 560/120 | — 6 108
TB-80-1,6 24/1 2160/8 8 640/120 1 16 144
TB-175-1,6 — 1440/10 | 34 560/196 = 10 248
TB-450-1,08 180/4 | 2160/4 | 25920/196 6 84 256
Haznemamenu
50-21-1 —_ 1440/6 25 920/96 —_— 4 127
200-11-1M 5'200 M3/ MuH) — 2160/6 17 280/136 — 4 168
360-21-1 (375 M3/mun) —_ 2160/6 | 34 560/240 — 4 720
360-22-1 (270 m3/muH) — 2160/6 | 34 560/240 = 4 720
450-11-2 (445 m%mun) e 1440/6 | 34 560/168& s 4 720
700-12-1 (700 »®/mmu) — 2160/6 | 34 560/240 — 4 532
Benmuaamops cmaavnsie

BBO N: 8 240/1 1440/16 | 25 920/96 1 12 38
BB Ne 9 360/8 1440/8 25 920/96 4 16 80
BM 40/750 24/1 720/24 8 640/110 1 38 96
BM 50/1000 24/1 720/24 8 640/110 1 38 96
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Ilponoaxernne Taba. 6.2

Mepuoanunocts TO B pemoHTa TpymoeMKocTs TO
Ta
T m——. (SHCAKTENL), NPOJOJMHTENLHOCTD B peMoHTa,
KpaTKas XapaKTepHCTHKE) OpocTos (SHaMeHnaTeslb), u 9er--q
o | 1™ | & to | ™ | xe

Hacocw sanggmume

BBH-2, BBH-3 720/8 2160/24 17 280/80 10 24 64
PMK-2 720/8 | 1440/16 | 17 280/72 6 26 52
PMK-3 720/8 | 1440/33 | 17 280/82 12 42 96
Henmpugpgen
OI'm-352K 24/1 1440/24 | 17 280/96 1 24 120
Or'm-500-6H 720/8 2160/38 | 17 280/110 10 24 120
HOTIII-1000 720/8 | 2160/38 | 17 280/182 | 10 48 192
Heuntpudyra I'ym- 720/8 | 2160/8 | 17 280/134 | 10 16 144
GonpATs (AHaMeTp poTOpa
1000 Mm)
Baxgym-ghussmper
BOY5-1,76 10/4 | 4320/41 [ 25920/114 4 54 127
BOY-10 720/8 2880/46 | 25 920/138 6 54 164
BOY-20 — 2160/48 | 25920/138 | — 72 164
BOY-40 — 1440/96 | 25 920/192 | — 84 | 210
Puaomp-npeccs
OIIAKM-2,5 720/12 | 2160/132{ 25920/408 | 26 135 [ 406
OITAKM-10 720/12 | 2160/156 | 25 920/480 | 26 154 | 462
DITAKM-256 720/12 | 2160/192 | 25 920/576 | 26 182 | b46

Heun n newnvie azpecams

[Neur GapaGannas Bpa- — 720/18 8 640/192 — 48 [ 960
malomasicss  (gHamerp
1600 mm, aauna 18 100 Mu,
YACTOTa BpameHHsA
1,6 mun~l, marepman —
yriiepofHCTAR CTajdb)

Bosdyxodysxu u easodyexu

Texnrueckoe obcayxupanue. 3aMeHa Macia H NPOMHEBKA KapTepa
NOANIMMHHKOB Kauenns. Pesususa Mydr cuensenus. [lpoeepka co-
CTOSIHHS MOAIMIHHKOB; BH3ya/JbHasi NpoBepka ¢yHIaMeHToB TypGo-
arperara H 3JIGKTPOJBHIarenfl; NPOBEPKA 3aTHAXKH (QYHAAMEHTHbIX
GOATOB arperara H 3jMekTpofBHrarens. [[nf rasofyBok ¢ pelyKTopamH
ipoBeneHHe peBH3HH NOALIMNHHKOB PEZYKTOpa H rasoAyBKH, MacJo-
CHCTEM, XOJIOLH/IBHHKOB H Macao(H/IbTPOB ¢ OUHCTKOR H NPOMBIBKOH.

Texkymuft pemonr. Cocrae pa60oT TexHHUeCKOTo OOCHYKHBaHHA.
Hponepxa: COCTOSSHHS peJYKTOpa, wmecCrepeH H HX H3HOCA, aKCHAJIb-
HOTO H pajHajbHOTO GHeHHs1 paGOYHX KoJec; IEHTPOBKH M BHOpauuu
ra3o/yBKH; COCTOSHHS CHCTeMH pelYJHpOBAHHA; H3HOCA H KpenJe-
HHS JeTaNleli poTopa; poTopa HA GHeHHe; TOPIEBHX H JNaOHPHHTHHIX
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yIIOTHeHHA, 3aMeHa H3HOMEHHHX; COCTOSHHS 6aGGHTOBOA 3aNMBKH
NOAIIHAHKKOB H Pery/IHpOBKA MX 3230POB MJIH 3aMeHa NOJMHMIHHKOB
KaueHHSl;, MNpoBepKa MacjoHacoca. Yucrka JuabparMe, poropa,
py6amK: BOAAHOIO OXJAAXKAEHHA H o6BsA3KH, KpHJbuaToft H macjo-
anagparM. 3aMep H3HOCA [eeK poTopa M BajoB penykropa. Llen-
TPOBKa arperara.

KannraasHuift pemont. CocraB paGoT TeKymero pemonra. CraTH-
yecKasd H JHHamMM4ueckas (GanaHcHpPoBKa poropa. Pemu3aus pa6ounx
KoJlec, DIecTeDeH MAacjioHacoca, Mocafio4HHX MecT Kophnyca. 3aMeHa
NpH HEOGXOAHMOCTH TPYGHOro nydYKa XOJOAMJALHHKA, HoAymydr,
ay64aTeX nap pefyKTopa.

Hacocer yenmpobexcroie

Texunueckoe oGeaymupanne. [IpoBepKa H perysHpoBKa OCeBOTI O
pasGera potopa. [lpoeepka 3a3opa B MOAWHMHHKAaX CKOJbXeHHS,
NpopepKa COCTOSAHHUA NOAMHIHHKOB KadeHus. [lepenaGHBKa ca/b-
HuKoB. [IpoBepka COCTOSHHMS HAXKHMHHIX CaJbHHKOBHX BTYJIOK.
OcMoTp coenHHHTENLHON MY(TH, Ha6HBKa cMaskH. [Iposepka cHeTeMul
OXJaxAeHHA H cMa3kH. [IpoBepka KpemJieHHSI Hacoca H 3/1€KTDOABH-
rateasl K paMe H pamMH K ¢yHaamenty. [IpoBepka IeHTPOBKH Hacoca
C 3MeKTpoJBHraTesieM.

Texymnf pemonT. CocraB paGotr TeXHHYecKoro oOCHYKHBaHHA.
MlnndoBka HIH 3aMeHA BAIIHTHHX I'HAB3 Baja, PeMOHT HJIM 3ameHa
YIJIOTHHTEJbHEIX KoJsell paGouHX Kojec M Kopnyca. [Iposepka co-
CTOSIHHsI Ga66MTOBOM 3a/MHBKH IOALIHIHHKOB CKOJbXEHHs, pery-
JIHDOBKA MX 3a30p0B, AetheKTOBKA MOAMHUNHHKOB KaveHHus. Ilpoeepka
poTopa Ha GHeHHe M ero CTarHyeckas OalaHCHDOBKAa, HPOTOYKA H
mindoBKa YNJIOTHHTENLHEIX KoJell pabo4HX Kojec. PeMOHT HAM 3a-
MeHa JeTajneil TOPHEBHX YNJAOTHeHHHA, pa3bopka, PeBH3HS H NpH
HeoOXOJHMMOCTH 3aMeHa COeAMHNTeNbHOH My(dTH. OYKCTKA H NPOMBEIBKA
MacJsHEIX eMKocTeld nommunuukoB. Illandoska pasrpysodsoro gucka
B ero mafi6el. OCMOTD H BoCCTaHOBJeHHe peanGOBHIX coefHHeHHH
Hacoca. OCMOTP H BOCCTAaHOBJIeHHe MIeeK, WINOHOYHHX KaHaBoK H
pe3n6 Baja. PeMOHT HaXXHMHBIX BTYJOK CANbHHKOBHIX YHJOTHEHHA,
3aMeHa MacJOOTGOMHLIX H MacJOCHEMHLIX KoJell, 'pyHROykc, doHap-
HHX KoJiell YCTAHOBOYHHIX IUNHJ/IEK, UEeHTPOBOYHLIX wwTHdToB. LleH-
TPOBKA BaJOB HAacoca H 37eKkTpojsHrarens. IlpoBepka cocTOSHHS
npueMuoro knanaHa. OGkaTka M onpo6oBaHMe Hacoca B pa6ore.

Kanuranwupifi pemonT. CocraB pa6or Tekyuwero pemonta. Pac-
TOYKAa H 3aruJb30BKa MOCAJOYHHX MecT KOphnyca Hacoca MHoj AHa-
¢parMy, ynJioTHHTeNbHHE KOJblLA, NPOMEXKYTOYHHE ONMOPH, TPYHA-
OYKCHI; Hape3Ka PEMOHTHHIX pean0, BOCCTAaHOBJIEHHE TPOKOPPOAHPO-
BaHHHX MeCT, NPOTOYKA NpHBaJOYHHIX nNoBepxHocrell. PacTouka H
3arHJIb30BKA TMOCAZIOYHHIX MECT KOPNYCoB MNOAUIHNHHKOR, HapesKa
PEMOHTHHIX peabl, MPOTOYKA NPHBAMOYHHX NOBepXHocTelt. OcmoTp
H 3ameHa paGouyHx Kosec. CraTHWeckad H JHHaMHYyecKas OGanaHcH-
poBka poropa. PemoHT dyHaamenra. OGKkaTKa H HCOHTaHHE Hacoca,
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Henmpudgyen

Texnuueckoe ofcnyxupaume. UYucrka GapaGama. Perynuposka
sasopoB. Ha6uska canbuHkoB. CMa3sKa NoAmWMOHMKOB IIHEKA M 3a-
MeHa Mac/la B HOAWMNHKKaX Gapabana. [Iposepka Kpensenus Gonros,
raek, coivia, LeHTPOBKH B&JIOB 3/JIEKTPOJABHraTells M peAyKropa.

Tekywuiz pemont. CocTap paboT TeXHHYECKOro oOCHyKHBAHHS.
3ameHa comsia peauHOBEIX BTY/OK MydTH npuBoaa. [Iposepka co-
CTOSIHHS PeXYIWHX KPOMOK HOXefl M 3aMeHa M3HOWIeHHBIX; NpOBepKa
6a66uTOBOrO CJIos MOAMMNHMKOB GapaGaHa M MX malpoBKa G pery-
JIHPOBKOA 3a30poB. PeBH3Hsi WIHeKa, THAPOCHCTeMH, peAyKTOpa
NpHBOAA G 3aMeHoOM Macsia M MPOMEIBKOH KapTepa,

Kanutanbuuii pemort. CocTas pa6oT TeKyllero pemodTa. PeBu3us
Topmo30B (apabana ¢ 3aMeHOH TOPMO3HOH JIEHTH, pefyKTOpa LIHEKa,
MacJAsAHOTO Hacoca, peryJIMpoBOYHOTO KNallaHa M ero MpHBOAA,
TaXomeTpa. 3aMeHa NpH HeOGXOJMMOCTH HOMeH, MaHKeT IMAPOCH-
CTEMB, MANbLUER H BTYJOK MydTH NPHBONA, NOAMHMHHKOB PeRyKTOPa
NpHBOAa, NOAMNNHKEKeB GapabaHa ¢ peryaHpoBKoii 3azopa. [IpombiBka
H DOpPoAYBKa TpyGONpOBOAOB MACJISHOH CHOTEMH,

Dusemp-npeccol

Tekymufl pemouT. 3ameHa calbEHKOB, QDHIABTPYIOIMX NPOKAAMIOK,
KOXMAHBIX MAalKeT MOpIUMS, THipaBiHyeckoro saxuma. Ocmorp 3y6-
4aTOro 3allell/IeHHs 3JeKTPpoMeXaHHieckoro saxHma. [Iposepka neH-
TPOBKH 3JIEKTPOJBHTaTeNf © PelYKTOpOM. 3aMeHa CMasKH B pelyk-
TOpe NPHBOAA.

‘Kanutansumifi pemout, Cocrap pa6oT Tekymero pemonTa. Pepu-
3Hs M 3aMeHa IVINT, paM, 3ajHedl YNODHOH M HAXXHMHOH NJIMT, IVIyH-
wepoB I u II crynenei, ay6uatoft napm, rafiku, BuHTa, CyXapef.
3amena NOAMMKIHHKOB KauyeHHs B PeLYKTOpe H YNIOPHOro MOAMHIHHKA
3JIEKTPOMEXaHHUYeCKOro 3a)KHma. PeMOHT 3/eKTpomeXaHHuYecKoro sa-
JKHMa HJIM ero 3aMeHa. PeBH3NA HApPOHacoca ¢ 3aMeHoll H3HOLIeHHbIX
Ieranef.

Baxyym-ppuiempe:

Texnnueckoe o6cayxusanne. IlpoMbiBKa NyGpHKAaTOpPOB H MacJjo-
NPOBOJOB, YCTpaHEHHe yTeueK B MAac/JOCHCTeMe. 3amesa Macsia B pe-
Aykropax. OcMOTP H npH HeoGXONMMOCTH 3aMeHa CMOTpOCTeKos H
NPOKJAAAOK NMOA HAMH. [IpoBepKa cOCTOSHHA NOAYMygT. 3aMeHa MJ/H
JIOGHBKA CANBHHKOB,

Tekymui#t pemont. CocTaB paoT TexHuuecKoro o6CTYyHHBAHHS.
PeBHsHs wHeka H pHXTOBKA Hoxa. 3ameHa BKJabillla CPEAHEro nox-
MHMOHKKA MHeKa, PeBu3Hst PeAYKTOpPa W BapHATOpa, YNOPHHX MNOA-
MHNHHKOB GapaGana. PeBH3nsa nianmai6u, NPH HeoOXOAHMOCTH —
wa6poBKa. 3ameHa calbHHKOB Hang M pacrnpefie/IHTeNbHOH TONOBKH.
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Kanrransuuifi pemont. CocraB pa6oT TeKyinero pemonTa. Bekpu-
THe KpeIMKH (U/IBTpa, 3aMeHa TKaHM W npososokH. [lpoeepka co-
CTOSIHHSI CeTOK M nasop OGapafaHa, 3aMeHa ceTOK. PeMOHT mHeKka H
npaeka Hoxa. [Iporoyka H mwabpoeka nyaHmaAGK B pacnpelenHTeb-
Ho#t rostopkH. [Mla6poska BkMaauime# nopmmMnaEnkos 6apabaHa, onu-
JoBKa M 3aducTKa nang. 3amesa ru6kux muaaHros. Onpeccoska
6apabaHa. 3ameHa KoJec, mecTepeH H YepBAKOB PeiyKTopa M IOA-
MHINOHHKOB Ka4vYeHHd uepe3 JXBAa KalNHTaJbHBIX peMOHTA.

Bapabanst cywunorve

Texkymn#t pemont. PerynnpoBka GaHJaxXHEX KoJell Ha GapaGaHe.
OcMmoTp BeHTHAATOpOR M My¢r. 3aMeHa cafbHHKOBOA HaGMBKH Ha
3anopHofi apMaType M HedH cymHabHoro GapaGana. OuucTka H mpo-
MHIBK& KOJMNAYKOBHX MacieHoK. OCMOTP NOADIMMHHKOB CYMHJILHOIO
GapaGaHa H pelyKkTopa. 3aMeHa CMa3KH B peRyKTope.

Kanutaneuufl pemont. CocraB pafor Tekymero pemonra. Bocera-
HOBJIEHHE HJIH 3aMeHa OanfaKHEIX KoJlell CYmHJAbHeoro GapabGaHa
BEeHIOBOH LuecTepHH, GamMakoB, YTNIOPHHX POJNIHKOB, ONOPHHIX DOJIH-
KOB. 3aMeHa NMOAMHNHUKOB, GYyTepOBKH H (OPCYHOK MeYH CYIIHIbHOTO
6apa6ana. PemMouT nyTheBOro M orcaceiBalomero BeHTHasTopos. Pesu-
3Hf M 3aMeHa fFeraJleH pelyKropa, HanpaBJfIOUWHX Jonacred, obe-
yaek GapaGaHOB, 3anOpPHOfi apMaryphl, CaJbHHKOBOTO YI/IOTHEHHA
MeXAy nevynl0 H Gapabanom. llenTpoBka, BelBepKa MW peryJHpoBKa
y3JIOB H MeXaHH3MOB CYLIHJbHOTo GapaGaHa.

T pybonposodei

Tekymmu® pemont. Hapyxumfi ocmorp. OuucTKa y4acTKOB Tpy-
6onpoBosia OT OT/IONKEHHH, BHYTPeHHHA ocMoTp (BhIGOpo4HO). 3amep
TOJILIHHEI CTeHOK TPYG, OTBOAOB TPOHHHKOB, NEPEXOAO0B H T. . 3aMeHa
nedexkTHRIX yd9acTKoB. McnkrranHe Ha NpoYHOCTB M TUJIOTHOCTB.

KanuransHufit pemont. Cocras pa6or TeKyllero pemMoHTa. 3aMeHa
TpyGonposoaa HAH OGoJbmedl ero 4YacTH.

3a08uiKy CMAnbHble W YYSYHHBIE

Texkymnf pemont. Ouncrka H npomsiBKa jferanefi. HaGuska canb-
HuKoB. [Iporonka rafiku no mnungenio. Menuranne Ha npoYHocTs H
NJI0THOCTD.

Kanutaneunlt pemoHT. CocraB pafor rekyulero pemoHra. Ha-
nnaBka, NPoTodYKa, DHOBKa, NpPHTHPKA YIMOTHAKIWHKX TMoBepXx-
HocTefl, 3aMeHa roJell, KJIHHA, NualleK WMNHHAEAA. 3amep TOJIOUHE
CTEHKHM Kopnyca, KPHOIKH npH o6GHapyXeHHH KOPPo3HH H 3po-
3HH.
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3adsuxcku npueodos

Texymui#t pemont. Cmena tar, mroka npusona. Hannaeka xynau-
KoB. 3aMeéHa MOMIIMIHMKOB MPHBOJa, HabuBka canbHHKoB. Hcnwura-
HHE HAa NPOYHOCTb H IJIOTHOCTB.

KanutaasHbifi pemont. Cocras pabor rekyiiero pemonta. Hannaska
M MpOTOYKa KJHHA, KoJjel. 3aMeHA TOJIIMHB CTeHKH Kopmyca MpH
o6HapyKeHHH KOppPO3HH.

Beumuau

Tekymuit pemont. Ouncrka jeranefi. IIpuTHpka sonorHHKA.
Ha6uBka canbuuka. HcnbiranHe Ha NpPOYHOCTH H MJIOTHOCTS.

Kanntaaeuslfi peMont. Cocrae pa6oT Tekylmero pemosra. Ha-
NJaBKa H PpacTo4Ka YMJIOTHHTeNbHOH mnoBepxHocTH. Pacmmpenue
rHe3fia BenTH . [IpHTHpKa 30/0THHKA 7o rHe3iy. 3ameHa rHe3Ja
mnunfens. Hannaska ¥ pacTouka HampabJsiolllelt KPHIIKH KopHyca
IAs WTOKA. 3aMep TOJIHHHE CTEHKH KOpnyca MpH oGHAPYKeHHH
H3HOCca.



Pasder cedemotl

IKCINIYATALHA BOJAONPOBOIHBIX
H KAHAJIU3AUMOHHBIX HACOCHBIX CTAHLUH

IF'nasa I. OPFAHM3ALUHA SKCMIIYATAUHH HACOCHbIX
CTAHUHA

§ 7.1. O6mue nONOKEHHS

SKoHOMHYeCKHE MOoKasaTeNH M HaJeXXHOCTh PaGOTH CHCTEM BORO-
cHaOXKeHHsI H KaHAa/MM3aUMH BO MHOTOM 3aBHCAT OT IpaBHJABHOMN
IKCIIyaTalHH HACOCHBIX CTAHIHH, OOGCHYXHBAIOUHX 3TH CHCTEMBL.

Jna HopManbHOH 3KCOyaTalMH Ha HACOCHHIX CTAHUMAX B 3a-
BHCHMOCTH OT KJIacCa HAJEXHOCTH HX JeHCTBHR Heo6XONMMO HMEThb
COOTBETCTBYIOUIHE pe3epB HacocHoro oGopynoBaHus [281].

Pacnonoxxenne BHYTPEHHHX KOMMYHMKalHOHHKX TPYGONPOBOIOB
CTaHLIHH NO/MKHO ObiTh yZOOHBIM /ISt 9KCIIyaTallHH, OCMOTpa M pe-
MOHTa, @ HX MNPONYCKHAsl CMOCOOHOCTE PACCYHTAHA HA BO3IMOMKHOCTH
nojauyd HAacOCHHIMH arperaramMy 3al@aHHoro pacxofia KHIKOCTH Kak
B HOPMaJbHEIX, TdK H B aBapHAHBIX pemumax paboTu craHinwu. Ha-
COCBl, HX ABHTraTe/H H TpyHONpPOBOAH AONKHHE GHTh 060pYAOBAHLL
HeoOX0AHMOH apMaTypo#, peryJHpOBOUYHLIMH MPHCIOCOO/NEHHSIMH H
KOHTpOJIBHO-H3MepHTeNbHOH annaparypo#i. Kanannsaumonhsle na-
COCHLIE CTAaHIHH, Kpome TOro, 06GOPYAYIOTCH pemeTkamH W ApobGua-
KaMH s 3aflepXKaHns H H3MeJbYeHHs OTOPOCOB HIIH e KOMOHHHpO-
BAaHHLIMH YCTPOMCTBAMH (pelIeTKaMH-IPOOHIKAMH), BLINOJH AOLIHMH
OJHOBpEMEHHO (YHKIHMH peweTkH M APOCHJKH.

BHOBb nOCTPOEHHBIE HACOCHBIE CTAHIHH BKJIOYAIOTCS B MOCTOSH-
HYIO SKCILTYyaTallHIo MOCJ/e MPHeMKH HX TPHEMOTHLIMH KOMHCCHSIMH,
NpOBEPSIOMHMH KAYeCTBO BUMONHERHBIX paboT H COOTBETCTBHE BCeX
3JIEMEHTOB COOPYXEHHH CTAHIHH YTBEDXKICHHOMY [DOEKTY.

§ 7.2. OprasMaanHOHHasl CTPYKTYpa ynpamjenus paGotoil
HACOCHWX CTAHIHM

Ynpasnenune pa6orTofi HacocHOM CTaHIHHM OpraHH3yeTcss B COOT-
BETCTBHM € HHCTPYKUHSIMH, YyTBEDPXKIEHHBHIMH TE€M MHHHCTEPCTBOM,
B BeJicHHM KOTOPOro HaXOJMTCs OpraHu3alis, PYKOBOARKILAA 3KC-
nayaranwefi fauHofl CHCTeMBl BONOCHAOKEHHS MJIM KaHaNH3AIMH.

Pexxumpl paboTH HACOCHOH cTaHUMH pa3pabarhiBaloTcs, a onepa-
THBHOE DYKOBOACTBO €€ SKCIayaTanMell ocyHlecTBisiercd EHCNET-
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YepcKoit cyx60f, HAaTaTLHHKOM HacOCHON CTAHLIHH H YTBepXKIaeTcs
IJ1IaBHBIM HHXKeHepOM INpefnpHATHA.

Ha  mHacocHHX  craHuusx MPOH3BOAHTENBHOCTRIC 25—+
~-150 Teic. MP/cyT RoMKeH OLITh OPTaHH30BaH 3/IEKTPOMEXaHHYeCKHHA
Uex HMAH Tpynna, Belamuias 3JeKTPOMeXaHHYeCKHMH pPeMOHTHHIMH
paboramH.

[lex uan rpynna npoHSBORMT B HEOOXONHMHIX CJyyasX DPEeMOHT
YCTaHOBOK, 3JeKTpooGOpYIOBAHHS, KOHTPONBHO-H3MepHTeNbHON Aall-
napaTtypel, YCTPOACTB aBTOMATHKH, AHCTARUHOHHOIO YMNpPABACHHA H
npoyero o6OPYAOBAHHA CTAHIHH.

Ha Gonee KpynHEIX HAacoCHBIX CTAHLIMAX OPTAHH3VIOTCS CAENYIO-
IHe TPOH3BOJCTBEHHLIE Iexa:

a) Hex IJNaBHOTO MeXaHHKA, BeJalOIHA PEeMOHTOM HacoCHOTO,
KOMIIPeCCOPHOTC H BO3AYXOAYBHOTO OGOPYLOBaHHsl CTAHLHH, TeIJo-
CHJIOBHIX YCTAHOBOK, TPY30NOABEMHBIX YCTPOHCTB, CHCTEM BOJO-
cHabxeHHs, KaHANM3ALMH, NEHTPANBHOrO OTOIVIEHHS, BeHTHJSAIHH
H rasocHabxenns. Ha KaHanH3aIHOHHBIX CTAHUHAX B BEAEHHH 5TOro
1exa HAXONMTCA Takxke Bce ofopynoBaHHe oTAeNleHHsi peweTok (pe-
meTKH, Ipa6an ¢ fPHBOAOM, APOGHAKHM H mp.). [is pemoura mepe-
YHCJIEHHOrO OGOpYIOBaHHSA M CHCTEM IleX IJIABHOIO MeXaHHKa HMeeT
PEMOHTHO-MeXaHHYeCKHe MacTepcKHe,;

6) ueX ryaBHOTO 3HEPreTHKa, PeMOHTHPYIOLIMH BCe 3JIeMEeHTHI
3JIeKTPOCHAGKEHHS. H 3JeKTpooOOPYNAOBaHHSI CTAHIMH, MAacJsHOe
XO035IHCTBO H CHCTeMBbl CBA3H. B pacnopsixeHnM nexa raasHoro suep-
reTHKa HaXORATCA 3IJIEKTPOPEeMOHTHHIE MacTepCKHe;

B) U€X KOHTpPOJbHO-H3MEPHTENALHLX NpHOOPOB M ABTOMATHKH,
o6caTyHBalOIKNH aBToOMarHYeckHe ycTpoHicrea H ofopyloBaHHe JH-
CTAHIIHOHHOrO yNpaBJieHHs, a TakXe ofecneuHMBaiOIKA HcnpaBHoe
COCTOSIHHE DeryJHpyiolled H KOHTPO/NbLHO-H3MepHTeJbLHOH annapa-
TYPBl CTaHIHH;

I) PEMOHTHO-CTPOHTE/LHBIH NeX, BeJAIMHA PeMOHTHO-CTPOMTENb-
HHIMH pabOoTaMH 110 3[aHHUSIM H COOPYIKEHHSIM CTAHIHH.

B cBA3H ¢ nocTeneHHHIM MepeBOJOM BOJONPOBOXHLIX M KaHAJH-
3aIHOHHBIX COOPYHEHHA Ha MaKCHMaJlbHO BO3MOXHYIO aBTOMAaTH3d-
uuio paborel X oGopyloBaHHA Helecoo0pazHO co3j(aBarth NpH yNpas-
JIeHHH MacCTepCKHe AJIA HeHTPaJH30BAHHOTO BHINOMHEHHA HeoBXolu-
MBIX PEMOHMTHHIX pafoT HO BceMy BOJOIPOBOAHO-KaHANTH3AUHOHHOMY
xozsiicrsy. Cdepa JleatenpHocTH HEeX0oB M o6s3annocTH paGOTHHKOB
HACOCHBLIX CTaHUHH TouHo onpefensiorcst «[JonoxeHUAMH», KOTOpBIC
paspabarHBalOTCA Ha KaXJO0H CTAHIMH Ha ocHOBe oOMHX TexHHue-
CKHX NpaBHJI 3KCIJyaTauuy ee o0OpYIoBaHKusA, WTATHOTO PACTHCAHHS
H THNOBBLIX IIOJOMEHHH, YTBePMKJEHHBIX COOTBETCTBYIOUIHM MHNH-
CTepcTBOM MpH 0OS3aTe/IbHOM yUYEere MECTHBHIX YCJOBHH paBOTHl Kaxk-
JlOH HACOCHOH CTaHIHH.

HacocHile cTanumu, COBMEIIEHHEE ¢ Bono3aGopHBIMH HJH OYMCT-
HBIMH COOPYKEHMSMH, a TaKXe HaCOCHBbIe YCTAHOBKH, HCTOJb3yeMmble
I/ CNeHHAMbHEIX, fIPOM3BOJACTBEHHBIX HJIH HPOTHBOTIOXAPHBIX HY M/
o6beKTa, IKCIIYATHPYIOTCA B COOTBETCTBMH C OOIMMH MPABHAAMH
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TexXHHYeCKoH sgcnnyaranHu., Ocof6Ee yCaOBHA HX 3KCIIyaTamuu
JOJKXHE OLITH OroBOPeHH B MHCTPYKLUHAX, pa3paGoTaHHBIX AJMA STHX
COOpYeHHH.

§ 7.3. Texunueckas NOKyMeHTAUHS

Ha xamxzo# gacocHo# CTaHUHH HOJMHH HMETLCH B HONIMHHHKAX
HJH KONHNX!

reHepajJLbHEIH NJaH yyacTKa ¢ HaHeCeHHeM BCeX COODYKeHHH
NOJ3E€MHOTQ X03AHCTBA;

HCMOJHATENbHEIE 9ePTeXH 3KaHHH ¥ pasMelleHHS 060pyIoBaHHusS
M TPyOONpOBOZOB BHYTPH HHX;

IacmopTa HAacOCHOrO, 3JeKTPOTeXHHYECKOTo M BCIOMOTaTeNbHOTo
ofopyAoBaHus;

YepTeXH KaXJoro Hacoca H €ro 3JeKTPOABHTATeNsl, a TaKxke
HOMEHK/JaTypa 3anacHEIX 9acTedl K HHM;

3aBOJACKHE XapaKTepHCTHKH HACOCOB, anemponaurareneﬁ H aKTH
HX HCIHTAHHS;

TeXHHMYecKasd HMHCTPYKUHSA N0 oO0CHYXHBAHHIO H PEMOHTY obopy-
JOBAHHA CTAHIHH;

JIOMXHOCTHEE WHCTPYKIHH [J1s BCero OGC/AYMKHBAIOIMEro H pykKo-
BOJIAMETO MePCOHANA CTAHIMH;

HHCTPYKIHS MO TeXHHKe 0€30MacHOCTH M OXpaHe Tpyha.

IMacmopra Ha Bce TeXHHYecKOe 0GOpYyLOBaHME CTAHUMH RKOKHE
OLITh COCTABJEHH B COOTBETCTBMH C HHCTPYKIHMAMH H [O dopMaM,
YTBEPXKAEHHHM COOTBETCTBYIOIHM MHHHCTepcTBOM. B HHX BHoOcATCH
3aMHCH, XapaKTepH3ylollHe COCTOSHHE M IKCIJyaTallHOHHHE NaHHHE
060pyHOBaHHS, 4 TAKXKE BLINOJIHEHHHE PAbOTH MO €ro HCHHTAHHIO H
peMoHTy. K macnoptaM RO/XHH OHTL NMPHJIOMKEHH MPOTOKOJH BCeX
HCMHITAHUE 0GOpPYHOBAHHA H UePTeXKH BHECEHHHIX B HeTO KOHCTPYK-
THBHHX H3MeHeHHH.

Jlns ofecnedeHHsl TEXHHYeCKH MpaBH/ILHONW 3KcHunyartandu o6o-
DYAOBaHHMs Ha HACOCHHIX CTaHUHSAX [OJXKHA HMETbCA TeXHHYecKas
HHCTPYKIOHS, KOTOpasi BKJIOYaeT:

HpaBHia SKCIIyaTalHH 0G0pYAOBAHHA CTAHUHH NPH HOPMalbHOM
noBceHeBHOR ee paGoTe M B YCJOBHSIX aBapHHHOTO DeXHMa;

OCHOBHEIE HOJOMeHHS NPOBeJlcHHS TEKYIIero H KamHTalbHoro
pemMoHTOB 0fOpYAOBaHHA CTaHIHH,

NpaBUia SKCIJyaTalMH KOHTPOJXLHO-HIMEPHTENBHHIX NpHGOpPOB,
NOJ'BEeMHO-TPAHCNOPTHOrO 00OpYAOBAHHS, A TaKKe CAHHTAPHO-TEX-
HHYeCKHX ycTpoficTB 3/laHHSl HACOCHOH CTaHIHM.

Ilns KaHaMH3AMHOHHKEIX HACOCHKIX CTAHIHH, KPOME TOTO, HHCTPYK-
IHS BKJIOYaeT NpaBHJA 3KCmayatanuHH 0COpYAOBaHHs OTAENEHHS
PelIeTOK CTaHIMH.

B x0MXKHOCTHOHR WHCTPYKIMH JNONKHBL OLITh YKasaHH:

HOIYHHEHHOCTh H OTBETCTBEHHOCTh PAOOTHHKOB HACOCHOH CTaHLMH;

npasa, o6s3aHHOCTH M OTBeTCTBEHHOCTh OOCHYXKHBAlOmEro mnep-
COHa/la CTaHIHH,
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NOPSAAOK NPHEMa M CAauH CMEHH AeXYDPHRM [MEPCOHAJIOM CTAHIHH;

JNEeHCTBHSI JAEXYPHOTO I[€PCOHAJAa CTAHIHM NpPH aBapHHHEIX pe-
KHMax ee paGoTH.

Hucrpyknus no TexHHKe GE30MacHOCTH M oXpaHe TPyAa COCTaB-
JSeTCS Ha OCHOBAHHM MpPaBHJ H NOJNOXeHHH, yrBepxIeHHHX [lpe-
suanymom LK npodcoiosa H COOTBETCTBYIOWHM MHHHCTEPCTBOM.
Bce HHCTPYKIMH NONMHCHIBAIOTCS HAYAJIbHUKOM LEXd H yTBEpKAAI0TCS
TIaBHBHIM HHKeHepoM. B KaxIo# HHCTPYKIMH npHMBOIHTCS NepedyeHb
TeX NO/DKHOCTHBIX JIHI, JJfl KOTODHIX 3HAHHE NAHHOH HMHCTPYKILHH
M cllaua no Hell OPOBEPOYHHIX 9K3aMEHOB 06s13aTeNbHHI.

PyxoBoasimeMy nepcoHany L€XO0B H YYacTKOB BHIZAercs MOJHBIH
KOMIJIEKT JeHCTBYIOmMUX HHCTpyKuui. Kpome Toro, Ha xamxnom pa-
Gouem yuacTKe JOJKeH OBHITh NMOJHBIH HAGop AeHCTBYIOIMHX HHCTPYK-
nui, Kacaomuxcsi o60pyLOBaHHS TaHHOTO ydacTka. Bce cymecTByio-
IHe TeKyllHe H3MeHeHHsl B 060pYIOBaHHH M B YNIPaBJCHHH ero pato-
TOH Hal0 HEMeNJIeHHO OTPa)KaTh B 3THX HHCTPYKUHSAX H COOOLIATb
0 HHX TIOJ, pacnHcKy paGoTHHKAM CTaHIHH, BefAIOUIUM SKCIIyaTanHed
Januoro o6GopynoBaHus. MHCTPYKUHH AOMKHBL €XErofHO NepecMa-
TPHBATLCA U151 BHECEHUSI B HHX KOPPEKTHBOB, BLI3BAHHWIX H3MeHe-
HHSIMH B CXeMaX M B OGOpYNOBAHHH CTAHIMH.

§ 7.4. Cxema xomMmyHHKauuf HacoCHOH CTAHUMH

Ilna opraHHsanMH HOPMAaJbHOH H HafexHOH paGoTH HACOCHOH
CTAHIHH B PacropsKeHHH OOCHYKHBAIOUEro NePCOHAaNa JOJIKHEL
OBITE COOTBETCTBYHOUIHE BBHINONHEHHBIM YCTAHOBKAM CXEMBI H YEPTEkH
KOMMYHHKAUWH HACOCHOH CTaHNWH H PasMelwenHs ee ofopynoBaHus.
BrimeykasaHHEE CXeME! BRIBRUIHBAIOTCH HA CTAHUHH Ha BHIHOM MeCTe.
[Ipu auCTAHIHOHHOM YNpaBJeHHH H NOJHOH aBTOMAaTH3ANHH paboThH
HAcOCHOH CTAHUMH Ha IIHUT YNPaBJEHHS BHHOCHTCA MHEMOHHYECKas
cxeMa, OTpaxawuias paboTy BCeX KOHTPOJHPYEMHIX 3JEMEHTOB
oGopynoBaHHA.

[Ipu AvCTAaHUHOHHOM ynpaBaeHHH paboroi 060p yICBAHUA C NYAbTA
ynpaelger LHcnerdep, NpH aBTOMAaTH3MPOBAHHOM -— CHCTEMA aBTO-
MaTH3HPOBAHHOrO ynpaefJeudsi (6e3 BMemarenbcTBa OBCIAYIKHBAK-
mero nepcoHana). CxeMbl KOMMYHHKanHil M MHEMOHHYCCKHE CXEMbl
KOPPEKTHPYIOTCS TNo Mepe BHECEHHS H3MeweHHH B 0OGOpyAOBanHe
CTAaHIHH H YTBePKIAOTCH B COOTBETCTBHH ¢ MECTHOH HHCTPyKiued
IO COCTABJEHHIO H YTBEPMIECHHIO veprexel.

§ 7.5. O693aHHOCTH SKCINYaTanHOHHOrO mNepcoHasa
HACOCHOH CTAaHILMH

O6513aHHOCTH 3KCNAYATANHOHHOTO MepcoHATa HAacOCHOH CTaHUHH
onpenensioTess NOJMHOCTHOH HHCTPYKnuel., B coorBerctBHM ¢ rpa-
GHKaMH, HHCTPYKIHSAMH M YKA3aHHAMH JHcHeTYepa 3KCIIYATallHOH-

253



HEIf mepcoHaa JoJKeH obecnmeuHBaTh HauGoJee 3KOHOMHUHHIH M
HalexHKR pexxuM paboTh 060pyAOBAHHS CTAHIHA.

[TonnocThio aBTOMATH3MPOBAHHLIE HACOCHEIE CTaHUMM, paboraio-
mue 6e3 JeXXyPHOTO NepcoHana, H CTAHUHH, YIPaBJIseMble H3 JHCOET-
yepcKoi, 0O0CAyXHBAKOTCH:

Ha BOJIONPOBOAHO-KAHAJH3ANHOHHEIX NPEINpHATHAX NPOH3BOAH-
TEIBLHOCTBIO 70 25 ThIC. M?/cyT — AeXMYDPHBIMH clecapsiMH H 3J1eKTpH-
KaMH;

Ha  NPelNpHATHAX  NOPOM3BOAMTEJNBHOCTRIO 0T 25  jo
150 thic. MP/CYT — JNeXKyPHHIMH 1O 3JIEKTPOMEXaHHIECKOMY IexXy;

Ha NPeAnpHATHIX NPOM3BOAUTENbLHOCTLIO Gosee 150 THIC.M3/cyT —
CrMeuHalbHO BHIJEJEHHBIMH 3JEKTPOTEXHHKAMH H MeXaHHKAaMH.

[lepconau, o6cayKHBAKONMHE aABTOMATH3HPOBAHHEIE HACOCHEIE CTAH-
uMH, 0653aH He MeHee | pasa B CyTKH NpoBepfTh padory obopynosa-
HHMS CTAHIMH, OTMeYasi Ka)[ui pa3 CBOe NocelleHHe H 3aMedeHHBIe
HeOCTAaTKH B JKypHaJje.

Ilyck ¥ OCTaHORKA arperaToB aBTOMATH3HPOBAHHOH HACOCHOH
CTAHIHH OCYINEeCTBJASAIOTCA H3 AHCIIETYEDCKOrO NYyHKTAa, I'e HMeeTrcsd
Tablo ¢ noKasaHWeM MapaMeTPOR BceX arperatoB cTaHuuu. Mamensitp
pexuMb paboThl aBTOMATH3HPOBAHHOH CTAHIMH pa3pellaercs JHUIb
B ABapHHHHIX cJydasx.

HPH NOJHOCTBIO aBTOMATH3HPDOBAHHBIX HACOCHBIX CTAHIHAX JaH-
Hble 0 paGoTe arperatoB PerucTPUPYIOTCS 3aNHCHBAIOWMME NpHGO-
pamu. Ilomumo sTOro, mnepcoHan, NPOU3BOAAIHE NEPHOAHYECKHH
OCMOTD H 06CJIY)KHBHHHE CTaHIHK, BO BpeMfi CBOHX IIOCE]_TJ,EHHﬁ 34aHO~-
CHT B BeOMOCTb JaHHHE O mapamerpax paGoTalomKX arperaToB H
JApyroro o60pyIOBAHHSI CTaHIHH.

§ 7.6. IIIIO n IIIIP oGopynoBanwns HACOCHOH CTAHUKH

«[TonoxkenHe © NPOBEJEHHH MJIAHOBO-NPEAYRpeIHTENbHOTO pe-
MOHTA BOJONPOBOAHO-KAHAJIH3AIHOHHEIX COOPYReHHH» paspaloTaHo
MHHHCTEPCTBOM XHJIHILHO-KOMMYHaJIbHOrO x03siicTBa PCOCP u pac-
CMOTPEHO OTAeJOM 3KOHOMHKH crpoHrenncTsa Ioccrpos CCCP [17].

B «Ilonoxenuu» copepxarcsa: ¢(opMe JAedeKTHOH BeJOMOCTH H
JKypHaja OCMOTPOB H DEMOHTOB 060pYIOBaHHS, COOPYIKEHHH H cTrpoe-
HHI; yKa3aHus o MOps/iKe H CPOKax NMPOBEJEHHS PeMOHTHHX pabor,
a TaKxKe KJAaCCHQHKAIMS TEKyllero H KanHTalbHOTO PEMOHTOB BOJO-
NPOBOJHO-KAHANH3AUUOHHKX coopyxKenuit. «[Jomoxenues sgBAAeTCA
HOPMaTHBHBIM JIOKYMEHTOM.

CucreMa I[P coopy:xeruifi 1 o6opy/loBaHHsS HACOCHOH CTaHIHMH
npeacrasisier cofof COBOKYNMHOCTb OpPraHH3aNHOHHO-TEXHHIECKHX
MepOnpHATHH MO HAN30PY H YXOAY 3a COOPYKEHHSMH H NO BCEM BH-
laM DeMOHTa, OCYULECTBJSIeMbiM NEPHOJHYECKH NO 3apaHee COCTaB-
JEHHOMY MJaHy C UEAbI0 MPEXAYNPeXAEHHS NPEXICBPEMEHHOrC H3-
HOCa, nNpeIoTBpameHHs aBapuit U obecnevenns OecnepeGoiiHoR
pa6GoTH HacocHOM cTaHIMH. YXon 3a o6opylOBAaHHEM H COOpYe-
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Ta6anna 7,1, TIlepuoguunocts ocMorpa oGopynoBaHHH
HaCOCHHIX CTaHUHR

TlepuoauuHOCTL, MECALN

H;uuenonaune TEKYIUHX PEMOHTOB
060pYAORPARUA (npouasopATcd
OCMOTpOB Ro Mepe HaJOGHOCTH,
HO He pexe)

Hacocut (mesTpoGexunte, nopiu- 1 3
HeBne H T. A.)

BoaayxoayBrHu, xoMnpeccophl 1 2
Bosnyxosont, TpySomposons 2 6
BakyymMerpnl,  MaHOMeTpH, 1 12
BAHTY3Hl, MPeloXpanHTe/ibHble
lutgnaam 0 i
anopHas apMatypa
Bonomepr AR 1 24
Mexaunyeckue rpaban 1 3
Jpo6HAKKE MOJOTKOBHE 1 6

HHSIMH JOJIKEH NPOH3BOAMTHECH B COOTBETCTBHHM C NPaBHJIAaMH Tex-
HHYECKOH 3KCOJAyaTalMH M HMHCTPYKUHAMH 3aBOAOB-H3rOTOBHTeJeH
o6opyloBanHs, ¢ COBMIONEHHEM TpPeOOBAHMH H NPaBHJ TeXHHKH
6e30IaCHOCTH.

YcTaHOB/EHHBIE JeXYPHHIM NepcoHanoM JAedeKTH aBapHHHOrO
Xapakrepa, a Take MelKHe HEHCNPaBHOCTH JHKBHIHDYIOTCS He-
MelsenHo. B uensx cpoeBpeMeHHOro BBISIBICHHS HEHCIPaBHOCTEH,
HEJIOCTATKOB H H3HOCZ B 0GOPYNOBAHHH H COOPYMKEHHSIX NPOH3BO-
AdTca nanosele nepuopuueckye ocMotprl ([110), xortopere npoeo-
IATCA NO KaleHNapHOMY MJaHy TEXHHYeCKHM PYKOBOIHMTEJEM Iexa
HJIH TJIaBHBIM HHXKeHnepoM BMecTe ¢ pabOTHHKaMH, O06CTYKHBAIOUIHMH
nagHoe O0COpylOBaHHe, M JIMIIAMH, OTBETCTBEHHLIMH 33 PEMOHT
(rabm. 7.1).

Ilo pesynbraram [1TI0 ocymecTBasieTcss 3anmuck Bcex 3aMEYEHHBIX
nepexToB B ZedexTHON BenomocTH (popma 1). 3arem Ha OCHOBaAHHH ITHX
3amuceil 3aNOMHsETCs XypHaJ peMOHTOB oBopypopausi (popMa 2).

dopma |
Topon
IpeanpuaTue
HegexTnan pegomocts Ne
Ha
COOpYXeHHA, TpyGonpoBoAbl, arperaThl H T. A
Onucanne
Hara Xapakre- nedeKTOR MepH, HarmeHOBaHHE TMognucs
cocTa- pPHCTHKA € YKa3zaHueM HeoGx0- Cpokn H KOJMHYecTso nuua,
Be-~ arperara, eRHAHI AHMBIE HCTIpae- TNONE3HOro TIPOH3BO-
HUR coopy- H3MepeHHa H AnA ycT- NeHAs BBIXORA AHDUIETO
MEeHHH KOMHYecTBa paHeHHdA MaTepHaJos oCMOTP
paGoT
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Qopma 2

Topoa Hpeanpusarue

JKypuas 0CMOTDOB H peMOHTOB OGODYHOBaHHS,
COOpYiKeHHH H CTPOEHHH

TlpounssoncTeo paBo?

oaMowpa
nepe-

HamaumegosauHe o6opyAopaHAd, ¢O-
OpYMeHEs HJH CTDOeHHH
XapakTep Heo6XxoguMOro PEMOHTA
wanuTanchuk).
HELX pafo¥
Hamegaemoe Hawajio H OKOHYaHHE
HJH KanuTadbHOro

pa6o?
[TognECHE JAHOA, OTBeTCTBEHHOrO 8a

Hara DepHOAHYIECKOFO
PeMORT (MpeANpEATHA)

Bpems Hagafla H OKOHYaHHA
TlpoaoaKHTe/L HOCTL PEeMOHTOB
(B AHAX HJIH 9acax)

Ne aKTOB H AaTa OpAeMKE 06B-
eKTOB KanuTajlnLHOro peMoHTa

(Texymud,
geHbL HaMede!
TeKyurero
peMoHTa

PeMoHTHEIEe paGoTHl, HanpaBleHHbIE HA NOJJepiKaHHE H BOCCTa-
HOBJIeHHe HepBOHaqaﬂbeIX IKCIAYaTalHOHHBIX KagecTB oﬁopyﬂo—
BAHHs, MOJPA3NENSIOTCS HA PEMOHTH TeKYMMH H KanuTaJbHBHIH.

Texymui pemoHT NMPEANONAraeT yCTPAHEHHE MeJKHX MOBpPEXIe-
HHA H MoMeT OuITb NpoHNAKTHYECKHM H HenpeasujaeHHeiM. [Ipo-
dunagTHIeCKHH peMOHT IVIAHHPYETCH HA OCHOBAHHMM omHcell, coCTas-
neHuwx npH I10; niaw ero npoBesenus yTeepxpaetcs JMHG0 PYKo-
BOOHTEJEM 1€eXa, JHGO TJIaBHLIM HHMXEHePOM HACOCHOM CTAaHIMH MM
NpOH3BOACTBEHHOro ynpaeJjenus. HenpensHnenHni#t pemoHT 3akiio-
gaercss B CPOYHOM HCHPBBJIGHHH MEJKHX 3KC]’IJ1ya’I‘aIIHOHHbIX nonpe-
xaennd. Tekymu#t PEeMOHT OCYUIECTBJAETCS CHJIAMH PEMOHTHBLIX
[eX0B H MPOM3BOIHTCH 3a CYET HKCIIYATAUHOHHKLIX PACXOJOB.

K xganuralbHOMY PEMOHTY 3J€MEHTOB HACOCHOH CTaHIHH OTHO-
csATest paGoTH MO CMEHe HX KPYNHBIX JeTaleffl W y3loB B clydyae He-
06XOAMMOCTH, a TaKKe N0 3amMeHe HX Ha Gojee NpowHHle H nporpec-
cuBHble. IIpH npoBel€HUH KamHTANbHOTO pDeMOHTa Nelecoo6pasHo
MGCJIepHH3HPOBATH o6opynosanue cranmuit. Ocymecrsasiercsi Kamu-
TalbHb PEMOHT 34 CYET COOTBETCTBYIOWHX aMOpTH3amHOHHHX OT-
YHCAeHH .

I1nanupoBanue paboT 1o KanHTaJbHOMY PEMOHTY NPOH3BORUTCA
TEXHHYECKHM PYKOBOAHTEJEM HJIM TJIaBHBIM HHXKEHepoM npeanpHATHA
Ha OCHOBaHHH JNe(eKTHHX BeloMmocTeH, cOcraBiewmsnx npu 110,
3anucedil B XypHaNax AeXYPCTB, panopToB o Aedexrax, 3akJOUeHHHA
CnenHaibHHX KOMHCCHEA M T. 1. KBapraibHEE H rojoBoii miaHs Ka-
NHUTAILHOTO PEMOHTA M0 OOBEKTY YTBEPKAAIOTCA ynpapJeHHeM HJH
TpecroM B Koume Il KBaprama npemmectBywomero pemonty roaa
C yYeToM NepHOJHYHOCTH paboT, KOTOpas NpHHUMaeTCss B COOTBeET-
ctBuH ¢ «[TomoxenneM o nposefendH IIIIP Boponposoano-kaHanusa-
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Ta6aunua 7.2. Teprofuynocts ocMoTpa M DeMOHTA ofiopyAoBaHNS

Mepuopuunoct TO w pe- TpynoemrocTs
MONTa (YHCAMTEeAb) H -~ TO W pemonTa,
THN. mapka Hacoca ﬂbonn?xizzzﬂ“baﬁ:i::;.n“poc Hed:n
TO TP T KP 10 | TP | KP
Koucoabuwe Tuna K8/18§, —_ 1440/8 17 280/56 — 3 32
1,6K-8/19, 2K-20/30, 3K-45/30,
K-20/30, K-45/30
Kouconbare Tuma 3K-OT-2A, 1 — | 1440/8 | 17 280/72 — 8| 65
3K-6L1, 4K-8, 4K-18, 4K-6,
4K-90/85, K = 90/35
Konconvnme 7thHH2a 8K-12, — 1440/8 17 280/72 — 16 84
K-160/30, K-290/30
HBycropornero Bxozna:
H 200-36 — 2160/12 | 25 $20/48 — | 22 80
A 200-50 — 2160/19 | 25 920/83 — 1 24 80
I 320-70 — | 2160/19 | 25 920/83 — | 24 | 8
A 630-9¢ —_ 2160/19 | 25 920/83 — 24 96
A 1250-65, I 800-57, — 2160/19 | 25 920/83 — 1 24 96
Il 2500-62
Apresyanckue, ToOAaya 720,80 —_ 250620/194 | 6 | — | 127
600 M%/y, ranop 28—85 M Box. cT. .
CxBaxcyHHBE 19 BOJH — 1440/12 | 25 920/83 — | 24 96
SLB 10-160-65, DB 12-160-65
dexanpune, nomava 14,5— | 720/8 —_ 8640/168 | 8 | — | 112
57,5 m¥y, nanop 9,5—58 M
dexanpine 4OB-9, mnonaua | 720/8 — 86407180 | 8 — | 120

80—144 w3/y, manop 10,5—
100 m Box. ct.

Dexanpuue OIr-540/45, no- } 720/8 —_ 8 640/194 | 8 — | 127
Rava 160/540 m%/4, wamop 10—
95 M Bop. cT.

LIHOHHBIX COOpyXeHui». B 3TOM e HCTOYHHKe MPHBOAMTCH Nepe-
YeHb OCHOBHbLIX BHJ0B paboT MO TexyuleMy U KanuTa/JbHOMY PEMOHTaM
ofopyaoBaHHsA H COOPYXEHHH HAaCOCHBIX CTAHUMHA, 8 TaKxke NOpAloK
ohOpMJIEHHST IPOEKTHO-CMETHOH AOKyMeHTauwu Ha TpOH3BOACTBO
KalHTaJIbHOTO pPEMOHTAa, Oprand3auqio pabor INO KaNHTaJbHOMY
peMonTy.

Huske mpHBeLeHB HEKOTOpble HOPMATHBH Ha TEXHMUECKoe oGCay-
XHBaHHE, TEKYIHA H KanHTaAbHLIH PEMOHT, H3J0KEHHbIE B CIPABOY-
HHKe «CHCTEMAa TeXHHUeCKoro obCHyXuBaHHS W pemoHTta obopyno-
BaHHA NPEeINpPUATHH XMMHUecKoli mpoMubimaennocTH» [26] (Taba. 7.2).

§ 7.7. Yuer paboTH HACOCHHIX CTAHLHWA

Vuer paoThi OCHOBHOrO MEXaHHYECKOFO W 3HEPTeTHYeCKoro ofo-
PYIOBAHHA CTAHIHH JAOJKEH OCYIIECTBAATLCA C noMOLWLIO CAelYWHX
OCHOBHBIX TEXHHKO-3KOHOMHYECKHX MOKasarened:

9 B. K. Ouurpues 2 ap. 257



pacxona Boxb (CTOYHEIX BOJA), MepeKaduBaeMoro HAaCOCHOW CTaH-
nHeH;

pacxoja BOJAbI Ha HENPOH3BOAHTEIbHLIE MOTEPH H HAa COGCTBEHHbIE
HYXJbl CTAHUHH, BHpPaXeHHOro B aGCOMIOTHHX BeNHYHHAX, a Ias
BOJONPOBOLHLIX HACOCHBIX CTAHUHA — TaKKe B MPOLEHTAX OT obLuero
KOJIHYeCTBA NONAHHOH BOJKI;

pacxolla 3JEeKTPOIHeprHH, TONJNBA, Napa HA MOXaYy BOXH HJH
nepeKayKy CTOYHOH JKHAKOCTH, ONpejensieMoro B oflleM KOJHYEecTBe
B BHIe ynejbHoro pacxoga va 1000 v® 1 1000 T-M nojanHO# HacocHOH
CTAHUHEeH BOABI HJIH CTOYHOH MXHJAKOCTH, DACXOX 3JIEKTDPOIHEPTHH,
TOMJIMBA HJIH NMapa ONpejeJsieTcs LIS BCeH CTAHLHH B LEJOM, a TaKxKe
MO MAaIIHHHBIM [eXaM H 70 OTAeJIbHbIM arperaraM CTaHIMH;

pacxoza 3JeKTPOIHEPTHH, TONJHBA, nMapa HA co6CTBeHHHIE Npo-
M3BOJACTBEHHEIE M GbITOBLIE HYKIb CTAHIHH (B aGCOMIOTHBEIX BEeJIHIHHAX
H B mpoueHTax kK ofumeMy HX pacxony);

NPONO/IKHTEALHOCTH paboThi M MPOCTOSt HACOCOB H  3JIEKTPO-
o6opyOBaHHS, 4 TaKXe HX Ko3(HUMEHTa HCIONb3OBAHHA,

KagecTBa TOIUIHBA M CMa30YHBIX MaTepHANOB.

®opma yuera TeXHHKO-3KOHOMHYECKHX NOKasaTeseft paborhl craH-
IMH paspaGaThHBaeTCs] COOTBETCTBYIOWIHM MHHHCTEPCTBOM H YTBep-
xnaerca LleHTpalbHBIM CTATHCTHYECKHM YMpaBJeHHeM.

Ha wnacocuoit cranmuy no yTBEPXKIEHHBIM TeXHHKO-3KOHOMHYe-
CKMM HOPMAaM EXECYTOUHO NOMKEH COCTABJNATHCA OTdeT 332 mpelbiny-
Ui JeHb M He Mo3jHee 12 u JHA nepejaBaThesl IVIABHOMY HHXKeE-
Hepy MpOH3BOJCTBEHHOrO YNPAaBIEHHS HJH TpecTa. MecsigHble, KBap-
TaJlbHble M FOXOBBEIE OTYETH NPEACTABIFIOTCH PYKOBOXCTBOM CTAHLHH
B BHIUECTOSINIME MHCTAHUHMH B YCTAHOBJEHHLIE HMH CPOKH. AHaau3
paboTw 06OpYNOBAHHS M CTAHIHH B LEJOM, a TaKXKe NpeloeHHS
N0 COBEpPIIEHCTBOBAHHID PafoTH CTAHLWH AOJKHBI OGCYHKIATbCH HA
NPOH3BOJACTBEHHKX COBEMAHHAX.

TexHHKO-9KOHOMHYECKHE HOPMBI 3KCIUIYATAUWH OGOPYIOBAHHS
IOJKHE 6asMpoBaThCsl Ha NPOrPECCHBHBIX METOJaX ero HCHoJgb3oBa-
uusi. Ha xaxzofi craHunH clefyer NPHUMEHSTb CHCTEMY NpeMHpOBa-
HHsi OGCJYKHBAIOIIETO MePCOHANA 33 BHITOJHEHHE H NepeBbINONHEHHE
nJaaHa, 3KOHOMHK 3JEKTPO3HEepIrHH, TONJHBA H CMAa304HOTO Marte-
pHana, 3a GesapapHHHYIO pafory.

C nenplo yBemHYeHHs MaTepHaJbHOA 3aHHTEPeCOBAHHOCTH pa-
GOTHHROB NPeANpHATHH M OpraHusanuii KOMMYHAJIbHOTO X03AHCTBA
B MOBHIIEHHH KaYeCcTBA U NPOH3BOAMTENbHOCTH Tpyna [ocynapcrseH-
HeiM komuTerom Coera MunncrpoB CCCP no sonpocam Tpyaa u 3apa-
GorhoR maatel H Ilpesuauymom BIICIIC Ne 121/11—9 or 28.04.72
yTBepKAeHO «THNOBOE MNOJNIOXKeHHe O NpPeMHPOBaHHH paGOTHHKOB
NpelNpUsTHE W OpraHU3alHi KOMMYHAJBLHOTO XO3sHCTBa, nepeBo-
JAHMBIX HA HOBYIO CHCTEMY TJIAaHHPOBAHMSI H S5KOHOMHYECKOTO CTHMY-
JupoBanHs», Kotopoe Obuio BBexeHo B jeficreHe c¢ 01.07.72.

Ha ocuoBaunu 3toro «[losnoxenns» pyKOBOAUTENb YIpaBieHHA
IO COrjIacoBaHHIO ¢ KOMHTETOM MPOdco3a H3NaeT NmpHKas O MpeMH-
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poBaHHH PAGOTHHKOB NMOABENOMCTBEHHLIX YMpaBJEHHIO IPeANpUSATHI
M opraHusanu#. Ilokasarens, ycaoBusi W pasMephl NPeMHPOBaHHS
YCT2HABAHBAIOTCS €XErofHO NPH YTBEpIK/JEHHH TOAOBOTO IJIaHA.

§ 7.8. Texuuka GesonacHocTH

[IpaBuna GesomacHOCTH NpH ycTpoHcTse, skcnayarauuu u [P
BOJONDPOBOJHBIX H KaHaJW3a[HOHHbIX HACOCHLIX CTAHIHH B OTHOLIe-
HHH OOIHX TpeGOBaHHH K HX YCTPOHCTBY, TPeGOBAHHH K OCBELLEHHIO,
OTOIVIEHHIO M BEHTHJSNHH, Pa3MelleHHI0 H Orpamiersio obopyLoBa-
HHSI H ero o6CNYy:KHBAHHIO, K OpraHH3au¥H paboTHl HACOCHKIX CTaH-
UM 1 ocoOnIX TpeGoBaHMil K MX YCTPOACTBY M 3KCIJyaTauuyu B Ha-
crosuwee BpeMs onpefensitorcs «[IpaBunamy GesonacHOCTH NpH 3Kc-
MJyaTalHH BOJONPOBORHO-KAHAJNH3AIHOHHLIX COOpYHeHHH» (npHkas
Ne 106 M)KKX PCOCP or 24.03.69) [4]. Ykasanunle npasuna tex-
HUKH OesonacHocTH yTeepxkzeHwl [lpeswanymom [IK npodcoiosa
pabouux MecTHOM NPOMBLIIIIEHHOCTH H KOMMYHAaNbHO-OBITOBHIX mpen-
npuaTHH. Paspabotannas HAa OCHOBAaHHHW JaHHLIX «[IpaBHs» ¢ yueToMm
MECTHHX YCJIOBHH WHCTDYKIHS [0 TEXHHKEe 6e30HaCHOCTH JOJMHA
OeITh BHIBellleHa HA HacOCHOH CTAHIMH Ha BHIHOM MECTe.

ITepconan, cBa3auubli € SJEKTPOXO3SIHCTBOM CTaHLUHH, KpoMe
TOTO, JOJIKEH 3HATh M BHINOJHSTH NpaBuaa 6e30nacHOCTH NMPH 3IKC-
nIyaTaudd 3JeKTPOyCTZHOBOK noTpefHTeneft, yTBep:xieHHule Munu-
CTEpPCTBOM 3HepreTHKH H snekTpudukaunn CCCP [22].

Hucrpykrax no Bonpocam TeXHHKH 6e3onacHocTH odopmisercs
JHYHOH NMOANHCHIO paGOTHHKA CTaHIWH, YIAOCTOBEepslOuled 3HAHHE UM
NpaBHJ TeXHHKH Ge3onacHOCTH. 3HAHHA NepcoHaJa CTAaHLUHH B yKa-
3aHHORt 00JIaCTH TNIPOBEPSIIOTCS KOMHCCHEH.

HavanbHukH 1exoB, y9acTKOB, MacTepCKuX W JjaGopaTopuit obs-
3aHbl BHMOJHATH BCE MEPONPHATHSA, HeoOXoauMeie Ansi GesomacHoOro
NpOH3BOACTBA paboT, PYKOBOAHTb HHCTPYKTaxeM pafodHX B OTHO-
IIeHHH 6e30MacHbX MeTONOB pafOTH M IPOBEPSATh BLINCGJHEHHE HMH
MHCTPYKIHA 1O TeXHHKe 6e30macHOCTH, OXpaHe TPyAa U CAHHTAPHOMY
HazA30py.

B ycranoBJeHHble CPOKH Ha HACOCHHIX CTAHUHAX AOVIXKHE HCIIBITHI-
BaTbcA H OCBHICTCJILCTBOBATHCA ANNAapaTH H COCYAbl, HAXOAAWHECH
Moj [aBJIEHHEM, a TaKXe BCE IPY30ONONbeMHHE YCcTpOHcTBA.

§ 7.9. OTBeTCTBEHHOCTh 33 ABAPHH NPH SKCMAYATAUHH

3a aBapHH, NpoHCIIefUIHe BO BpEMsl 3KCIJYATaUHH HACOCHRIX
cTaHiyfi, OTBETCTBEHHOCTh OOCHYKHBAIOUEro mepPCOHANA YCTAHABJH-
BaeTcsi CyAeOHLIM nyTeM WJIH B aAMHHHCTDAaTHBHOM Nopsike. Jlnua,
BHHOBHEE B BO3HHKHOBEHHH ABADHH, HECYT TAaKXKe H MaTepHANBHYIO
OTBETCTBEHHOCTh B BHJe JHUIEHHd NPEMHANLHOH ONNATH 32 KauecTBO
paGoTHL.
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O6GcayxuBalomi® nepcoHas OTBeyaer:

MAUIHHHCTLI, MOTOPHCTHI, J@XKYPHbIE Y IIHTA H ApyrHe paboTHHKH,
HEMOCPeNCTBEHHO O6GCayXKHBalomue o6opyLoBaHUe, — 33 KaXAYiO
ABApHIO M MNOBPEXIEHHe NOPYYEHHOro MM OGOpYHOBaHHS HJIH 3a
JNeACTBHA, CTaBIIHE NPHYHHON aBapHU HA APYroM YYacTKe;

CTApIIHH JAEXYPHHIH mepcoHal, AeXXYpHLIE TeXHHKH H Jp. — 3a
HeNmpaBMJIbHEIE AEHCTBHSI MOJAYHHEHHOrO MM INepCOHANa, NpHBeJlIHe
K aBapMH HJM MOBPeXIeHHIO OCHOBHOro o60pyZOBaHHA, a TaKXe 3a
HecoOJo/leHHe MOJYHHEHHRM HM MepCOHaJOM NpaBHJ H MHCTPYKUMA
No SKCIAyaTanHH OfopyloBaHHS;

MacTepa H INepcoHal, Beaywd#t peMoHT o060pyAOBaHHA, — 3a
HEKAYeCTBEHHOE H HeCBOGBpEMeHHOE NPOBeJleHHe PeMOHTa, a4 TaKXe
3a aBapHH OGOpYIOBaHMA, NPOHCLIeANIHe BCJHEACTBHE HeKauecTBEH-
HOTO NPOBEJEHHS] PeMOHTA;

HaYaJbHHK HACOCHHIX CTAaHUHH H LEX0B — 332 BCE aBapHM, mpo-
HCLIENIHe HA CTAHUMH U B IleXe, BO3HHKIUHE Kak 0 BHHE SKclJaya-
Tal(HOHHOTO, TaK H PEMOHTHOTO NEpcoHaNa, a Takxe 3a aBapHH,
BLI3BAHHHIE HECBOEBDEMEHHLIM NpOBelleHHeM MpPOTHBOABAPHAHHIX Me-
poONpHATHH H NJAHOBO-NpPeAyNpeIHTe]bHOIO PEeMOHTA.

CreneHb BHHOBHOCTH NEPEYHCIEHHEIX PAGOTHHKOB B BO3HHKILUEH
aBapHMH YCTAHABIHBaeTCA <CHeNHaJbHOA KomHcCHed, HaszHawvaeMoH
ynpaBaeHHeM HJAW TPeCTOM, KOoTopas H3JaraeT CBOE pelleHHE B aKTe.

I'naBa Il. 3KCHJIYATALIMA HACOCHBIX CTAHLUA
H HACOCHBIX ATPETATOB

§ 7.10. O6mpe nonoxeHns

[Ipn sKCnUIyaTauHH HACOCHHIX CTAHNHH M AarperatoB cjiepyer
BBINOJNHATL BCe obulHe TpeGOBaHHs B OTHOWEHHH OpraHU3ani,
H3JI0XKeHHbIe B raase | macrosimero pasnena.

Kakapifi HacoCHBEIH arperar, a TakKe arperaTt BCIOMOrarebHOTo
ofopyaoBaHHA JO/KEH UMeTb NOPSAAKOBBIA CTAHIHOHHHIHA HoOMep,
HaHeceHHnIfi Ha ero Kopnyc 6enofi Kpackof, H MeTalHYyeCKyio Tab-
JHYKY C YyKasaHHeM 3aBOJa-H3TOTOBHTeNS, 3aBOACKOTO HOMepa H
OCHOBHBIX TEeXHHYECKHX MaHHBIX.

[lentpobexHnnie HACOCH AO/KHBH HMeTh paboyHe XapaKTEPHCTHKH,
CHsITHe Ha CTEeHJE 3aBOJA-U3roTOBHTENIS H TepHONHUeCKHM (He pexe
OZlHOrO pa3a B 2 rofia) yTouHsieMble MyTeM HCIMTAHHS HacoCa B mpo-
H3BOICTBEHHHX YCJIOBHAX,

B cayyae mapanaelbHOH HJH nocheloBaTelbHOR paGoTH HACOCOB
Ha CTAHIHH JOIKHH OBITh yKasaHbl XapaKTePHCTHKH HX COBMECTHOM
paborkl, NOAYUEHHKIE HA OCHOBE JAHHHIX HCIHTAHHIM.

Ha BumHoM Mecre HA HacoCHOH CTaHNUM BHIBEWIMBAIOTCA CXEMH
3JIEKTPONHTAHHA OCOPYLOBaHHS CTAHUHH H PAcNoOJIoXMeHHs] arperaTtoB
C yKasaHMeM KOMMYHHKAlIHOHHHX TPyOonpOBONOB M YyCTAHOBJEHHOR
HA HHX apMarypH.
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[Tonsonka scachiBalomux TpyS K HacocaM LOMKHA OGeCneuHBaTh
CBOGOZHOE y/laNeHHe BO3nyXa M3 HHX. YCTaHOBKa NPHEMHRIX KJjana-
HOB Ha KOHIE BCACHIBAIOMHX JHHHA HACOCOB NPHMEHfETCS JHWD MDH
anaMerpe JHHHA He Gonee 200—250 MM y macocoB | moxwema, 3a6u-
pamomHux BOAY H3 YHCTOrO OTHEJNEeHHs BOAONPHEMHOro KoOJoAua.
B ocrambHmIX clyyasx y BOAONPOBORHBIX HACOCOB HAa KOHIE BCACH-
BAKOL(EH JIMHHH NPeJyCMaTpHBAETCA OTKPHTAsA BOPOHKA. YCTAHOBKA
NPHEMHEIX KJanaHop y ¢ekaJbHHIX HACOCOB He NOHycKaercs.

B cnyugae, ecnu Bona mopBOAMTCA K HAcoCy MNOJ JABJEHHeM HJIH
HacOCH MMEIOT OOU(He BcacHBaOuMe JHHHH, Y BCACHIBAIOILErO na-
TpybKa KaXJOro Hacoca yCTaHaBAHBRETCR 3aRBHMKA.

B 3aBHCHMOCTH OT BenHYHHH H3GHITOYHOTO JaBleHHS (OTpHuA-
TEJLHOTO, MOJOXHTENbHOID HJIH NMePeMeHHOTO) Ha PAaCCTOSHHM JIBYX
JNaMeTPOB OT BXOAHOTO marpyb6Ka K TpYGONPOBOAY NMPHCOEAHHSIOTCH
BaKyyMMeTp, MaHOMETP HJH MAaHOBaKyyMMeTp C TPeXXOJOBHIM Kpa-
HOM. K HamopuHoMy TpyGonpoBoiy HA DAacCTOSHHH JIBYX JHaMerpoB
OT BBIXOZHOI'O NMarpy6Ka Hacoca MPHCOENUHSAETCH MaHOMETP ¢ Tpex-
XOLOBHIM KPaHOM.

3a BHXOJHHM NaTpy6KOM HAacoca ycTaHaBJHBaercs OOpaTHHIf
kAanay 4 saasmxka. Cornacno ygasanuo CHull [29], na xananusa-
IIHOHHMX HACOCHBIX CTAHNHAX NPH AABJEHHH B HamOpHOM TpyGonpo-
Bofe e Gomee 0,3 MIla ycranmoska ofparmoro kaamaua y Hacoca
He rpeSyercs. OnHako pjs ynpoleHHs TMyCKa HACOCOB, OCOGEHHO
Ha aBTOMATH3HPOBAHHKLIX HACOCHBIX YCTAHOBKAaX, MPH JaBJEHHH HHXe
0,3 MITa ofpathuifl Klanam y HacocoB Gosbluefl 9ACTBHIO CTABHTCH .

3anBUXKKH BCEX [HAMeTPOB, BKJIOYEHHbIE B CXeMy ABTOMAaTH3H-
pPOBaHHOrO MJH JHCTAHIHOHHOTC YnpaBsjeHHs paboroff arperarcs
HACOCHOH CTAHIHMH, a Takxe BCe 3aJBHKKH IHamerpoM 400 MM H
Gosee MOJKHEL UMETb 3/eKTPHYECKMH HJIH, B YaCTHBIX CIyYasXx,
IHApaBAHYECKHi npHBOL,

OrkprIThe Bpamamoluuecss YACTH HACOCHHIX arperaros, cO3jaio-
uHe yrposy TpaBMaTHsMa Jas ob6cayXHBawIlero nepcoHana MNpH
3KCIIyaranu o6opynoRanus, AOMKHH ObITh OrpaJieHbl KOXYXaMH,
a NOAIHOHHKH HaCOCOH zalllMIEeHbl OT MHomafjaHHs B HHX TpAsH H
BOJIBI.

YcTaHOBKAa M 3KCITyaTanusi IPYSONONBEMHBLIX YCTPORCTB OCY-
UeCTBAAIOTCA B cooTBeTcTBHH ¢ «[Ipasuaamu ycrpoiicrea u Gesomac-
HOR SKCHAYaTAUHH TpPysonmoAbeMHWX KpaHoB» [23].

§ 7.11. Myck HACOCOB M HX OCTAHOBXA

B pacnopsiXeHun o6cnyKHBAKOWETO NEPCOHANa AOIKHH ObTb
TeXHHYeCKHe NpaBHJIa NycKa, 9KCNJ/yaTauHM, OCTAHOBKH M CHATHS
XapaKTepHCTHK HAacoCoB.

IMepen skcmiiyatanmed HacOCHOH CTaHNHMH CJelyeT B TEpPBYIO
odepesip IPOBEPHTH BO3MOMHOCTb IIYCKA HACOCOB NPH OTKPHITOH Ha-
NOpHOH 3afBHXKE Ha NOJYYaAlOMYIOCA MPH STOM [EPETPY3KY 3JeKTPO-
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ABHraTteseit HaCOCOB H BO3HHKAWOWHMA B CETH IHApaBJIHYECKHH yaap.
B caysae HEBO3MOMHOCTH MyCKa HAacOCOB aBTOMATH3HPOBAHHBIX
YCT2HOBOK C OTKPHITOH 3ajBMKKOH B CXeMe MycKa cJjeayer npeny-
CMOTpETb ONMEpauHH M0 ee OTKPBLITHIO MOC/AE NMYCKa Hacoca H 3aKphl-
THIO IO €ro OCTAHOBKH.

OcranoBKa HacoCa JOJIXKHA OCYULECTBAATBCS TONBKO MOCHKE 3aKphi-
THA HAaMOPHOH 3aABHXXKM Hacoca. 3aJBHXKKa Ha BCAacCHIBAIOLIEM Tpy-
GonpoBose Hacoca (MpH ee HaJMYMH) MpPH MYCKe €ro, 3KCMAyaTauuH
H OCT2HOBKE AO/KHA ObiTb MONHOCTBIO OTKPLITA.

Ilpn noarotoBxe K mycky JIONacTHOrO HAacoca ¢ 3JEKTPONPHBOAOM
HeapTOMaTH3HPOBAHHOH HacoCHON YCTZHOBKHM HeoGXORHMO NpeaBapH-
TeJbHO NPOBEPHTD:

HaJIMYHe B MNOAIMNMHKKAX Hacoca JOCTATOYHOrO KOJNHYecTBa CMa-
304HOro MaTepHalna, a MpH KOJbLEBOH CMa3Ke NOAIHIHHKOB — TaKxKe
MoJOXXeHHe CMa3ouHbIX KOJsely Ha BasJy Hacoca;

HaGHBKY H 3aTsXKy CcaJbHHKOB Hacoca (BaJ Hacoca JOJMKeH
JIErKO NpOBOPaYHBATLCH BpPYUYHYIO); €CJM Baj Hacoca He NpoBopa-
YHBAaeTCA BpYYHY!0, TO 3aTAKKY KDHIUIEK CaNbHUKOB Clejlyer He-
CKOJIbKO OCRatuTh;

COCTOSIHHE MY(TOBOTO COeAMHEHHS ABHTaTe/s C HAacCOCOM H 3aluT-
HOro Orpa>KReHHs y coegHHUTENbHOR MYdTHI;

coeqHHEHHEe MYCKOBOro ycTpoHCTBAa: NMPH aCHHXPOHHBIX 3JeKTpO-
ABHratenanx ¢ (asoBelM poropoM HeOGXOZHMO MpPOBEPHTH YHCTOTY
KOMT2KTHBIX KOJIEl, HCIIpaBHOCTbL phbidara AJd MoJHATHS H OMYCKaHHS
meToK, y6equThCs, BKJIOUeH JIH NYCKOBOH peocTaT B 06MOTKY poropa
JABHrarens.

[Tocne BLIMOJNHEHHA yKa3aHHBIX OMepauii, eclH HacoC He MOCTaB-
JIEH «MOL 3aJMB», €ro 3aNoNHAIT NepeMeniaeMol MKHIKOCTBIO OJHHM
H3 cneayiolHX crnocobos:

€c/IM Hacoc MMeeT Ha KOHle BcachiBalolieH JIHHUM NMpHeMHbIR KJoa-
NaH, TO ero HeroCpeiCTBeHHO 3aNOJIHAIOT NepeMenaeMoll XHAKOCThIO
uepes ofBogHOH TpyGonposos, B 06x0ox o6paTHOrO XJanaHa, H3
3amacHoro pesepeyapa, ofbeM KOTOPOro ONpenesisieTcsi U3 YCJOBHS
BO3MOMHOCTH MPOH3BECTH NBYXKpPATHYK 3a/IMHBKY Hacoca, HJIH H3
KakoH-nH60 Apyrod BONOMPOBOAHOM CHCTEMBI, B KOTOPOH NOCTOSIHHO
HMeercsl BOJA;

Ha BOAONPOBOAHBIX HACOCHEIX CTAHUHAX YacTO HAcOCH 3aMOJHAIT
BONOH MOCPENCTBOM CO3JaHHs BO BHYTPEHHeHl WX MOJIOCTH pa3pexxe-
HHs, RJAS Yero HCMNOJMB3YIOTCH 3XKeKTOPbl HJH BONOKOJbLEBHE Ba-
kyym-nacocet Thnoe KBH, BBH uau PMK.

BosnyxoBon, Mo KOTOPOMY OTCachiBaeTCH BO3LAYX, NMPHCOENHHACTCH
K HauBbiclIed TOYKe KOpmyca Hacoca ¢ YCTAHOBKON BeHTHJIS AJS OT-
KJIOYeHHsT BO3LyXONMPOBOZa MO OKOHYAHHH 3aNHBKH Hacoca. [locne
BeHTHJIA YCTAHABAHBAGTCA «IJ1a30K» — CTEKJfHHAA BCTaBKa B ofofime
JNns HaGMIOAeHHA 32 MPOoueccoM 3aNHBKH.

Ilpn sanonnenmu BcaceiBalowWero TpyGoMpoBoZa M HAcoca MyTeM
CO3NIaHHA BaKyyMa C NOMOLIbI) BOAOKONLIEBOTO BaKyyM-Hacoca BO
H30exxaHHe Harpesa BOAL! B MOCJAEAHEM H JJf NONOJHEHHA ee YOLIH
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BaKyyM-yCTaHOBKA CHalxaercsi CNenHalbHBIM LHPKYJNALUHOHHBIM pe-
aepByapoM. Ecan 3anHBOYHBII Hacoc nepemeuiaeT 3arps3HEHHYIO
KHUAKOCTb, TO JONOJHHTENLHO YCTAHABIHBAeTCsi NpeiOXPaHHTeNbHblH
peaepByap, npenoTBpallalOMHA NONafgaHHe B BaKyyM-HacoC 3arpas-
HeHHH, KOTOphle MOTYT MOBJNeYb 3a coGoil ero npeieBpeMeHHbIN
H3HOC.

IlocnenoBaTebHOCTL NYCKa HAacoCa BPYYHYIO NpH 3aNONHEHHH
ero BOAOH nyTeM CO3NaHHA Pa3’peKeHHs C MOMOIUBIO BaKyyM-Hacoca
celyoman:

OTKJIOYaeTcss C MNOMOUIbIO TPeXXOJ0BOrO KpaHa MaHOMETpP BO
HabexaHue neOpPMHPOBAHHS ero MOJNOH CNHpaJu;

€C/IH BOAA AJIS THAPABJAHYECKOrO YNJIOTHEHHSA CallbHHKOB MOJAeTCs
OT MOCTOPOHHEro MCTOYHHKA, TO OTKPbLIBaercs BEHTHJL Ha TpyGompo-
BOJe, NMOABOASIIEM BOAY K CaJbHHKaM,;

OTKpLIBAETCs BEeHTHJIb Ha BO3JYXONpOBORe H BKJloyaercs B nefi-
CTBHE 3JIEKTPOIBHrare/ib BaKyyM-Hacoca;

nocjle NOABJEHHS BOAB B ¢rjasKe» BO3IYXONPOBOA H BaKyyM-
YCTaHOBKa C MOMOWbIO BEHTHJA OTKJIOYAIOTCA OT Hacoca;

BKJIIOYaeTcs 3JIEKTPOABHraTe]b Hacoca;

nocie npHoGpereHHs arperaroM HOpMaJbHOrO 4YHCA2 06OpOTOB
BKNIOYaeTcA MaHOMETp H [MpoBepsercs JaB/JeHHe, CO31aBaeMoe Ha-
COCOM; €eCNIH Hacoc ofecneyBaeT HaBieHHe HHXKe HOpMAaJbHOrO, TO
3/IeKTPOABHraTeJb OCTAHABJAHBAETCH, H NPOLECC NYCKAa MOBTOPAETCH;
€CJIH MAHOMETP NOKasbIBaeT, YTO HACOC CO3JaeT HOpMaJLHOE NaBJIEHHE,
TO ero BKJOY210T B'oﬁcny)xnaaemylo CeTb, OTKPBIBAs 33JBHXKY (ECJ'IH
Hacoc Obl1 BKJIIOYEH B J.leﬁCTBHE npH 3aKpblT0ﬁ 3a/BHKKe Ha €ro
HanopHoM narpyo6ke);

BLIKJIOYAETCA 3JEKTPOABHrareslb BaKyyM-Hacoca.

Ilpn HanH4HH B BaKyYyM-yCTaHOBKE NpefoOXpPaHHTENBHOrO pesep-
Byapa BOaa, NOCTYNHBIUAs BO BpeMs 3aJIUBKH Hacoca B pe3sepByap,
CIyCKaeTcH B KaHaJH3alHIo.

[Ipu HenocpencTBeHHOH 3aNMBKe Hacoca nepeMemaeMol KHI-
KocTbio (uepe3 o6BoAHON TPy6onpoBOA H T. A.) BHYTpEHHAS MOJOCTb
Hacoca H BCAChIBAWOWIHE TpyGONPOBOL OK23biBAIOTCA MOA H3OBITOYHBIM
AaBJCHHEM, HMEWMHMCA B HCTOYHHKE BOAOIHTAHHA. B nanuom
cjiyyae OO0 Havyana 3alHBKH HeoOX0HMO ¢ noMoubl0 TpexXonoBOro
KpaHa OTKJIOUHTh BaKyymMmeTp BO usGexanune NeQopMHpOBaHHS
ero moJIoA CNMpaldu M, cnesoBaTeNbHO, Mopyu npHbopa.

[Tpn nycke HacocoB M MX OCTaHOBKe ¢ MyJbTa YNpaBJeHHs H3
IHCNeT4epCKOd HA NMOJNHOCTbIO aBTOMATH3HPOBAHHBIX HACOCHBIX CTaH-
UHSAX MEepHOAMYeCKasd NpoBepKa HEHCNPABHOCTH HACOCHBIX arperaros
¥ MX FOTOBHOCTH K NYCKY NpPOM3BOAHTCH A€XYPHBIMH paGOTHHKaMH
COOTBETCTBYlollero nexa uau rpynnsl (cm. § 7.5). Ilyck ¥ ocraHoBka
HacoCOB 5TUX CTaHUMI OCYIWLECTBAAIOTCA npuGOpaMH aBTOMAaTH3HpO-
BaHHOTrO YNPaBNeHHs MO COOTBETCTBEHHO pa3paboTaHHON mporpamme.

Ilpu ocraHoBke arperata HacOCHOH craHOHMM moGoro xuaacea
HajeXHOCTH JieficTBMs He3aBUCHMO OT Buia YNpaBieHHs paloroi
arperata (Py4HOro MJM aBTOMATH3HPOBaHHoro) Heo6XOOHMO npe/Ba-
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pHTeNIbHO 3aKpbITh 3alBHXKKY HA 3anopHoM narpyfke Hacoca H
MWL TOTARZ BLIKJIOYHTb 3MEKTpOABHrarenp Hacoca. 3arteM crenyer
NpexpaTHThL noxavyy BOAbl K callbHHKaM Hacoca. €C/IH OHa ocyle-
CTB/ISETCA OT IIOCTOPOHHEr0 HCTOYHHKa BOROMHTaHHs. B cayuae
OCTAaHOBKH HAcOCA Ha JUIMTENbHHIN CPOK Heo6XOAHMO OCBOGOMHTh €ro
OT 3aMoNHsIOULedl XHIKOCTH H NPOM3BECTH KOHCePBAUHIO B COOTBET-
CTBHH C YKa3aHUAMH, HMEIOLIHMHCH B HHCprKuHH 3aB0OJ2-H3TOTOBH-
Tensd N0 3KCNAYaTaluHH HacoCoB.

§ 7.12. kcnayaTauus HACOCHbLIX arperaTos

DKCnyaTauMs HAacOCHLIX arperaTtoB M BcroMorarenbHoro o6o-
PYNOBAHHSA RONKHA NpOH3BOIMTLCA MO CNelHaJbHLIM HHCTPYKLHAM,
paspaloTaHHLIM AN AaHHOH CTAHUHH.

pH B3KCNyaTauuH HACOCHBIX arperatoB AG/KHA BECTHCh Cy-
TOUHaA BeaoMocTh (opma 3), B KOTOpPYHO HAANeHHT 3aHOCHTb CBe-
IeHHA O BpeMeHH NycKa M OCTAHOBKH arperara, nepeGHBKe casbHH-
KOB, TeMlliepaType Macji2 H CMeHe ero B noguIMnHHKax, pa6ote Bcno-
MoraresibHOro ofopynoBaHus H T. A. Ha nacocHplX CTAaHUHAX C MO-
CTOSAAHHO NPHCYTCTBYIOMHM O6CNY>KHBAIOIWHM 1epCOHANOM B CyTOUHYIO
BEJIOMOCTb yepe3 oNpeljeNeHHBIE NPOMEXYTKH BPEMEHH, He IIpeBbI-
Waomue | ¥, 33U0CATCA TAKKE NOKAIARATE BORK UIMRPUTANALULIY NpU-
6opoB: Bakyymmerpa, MAaHOMETpa, aMnepMerpa, BaTTMeTpa, CUETHHKa
3JeKTPHYECKOH 3Heprud u BoaoMmepa.

[Tepen nepBoiM myckOM Hacoca mocsie yCTAHOBKH HIIH KOHCepBa-
HH HeoOXOJMMO VIaJHTb H3 MOJWHNHHKOB HMEIULYIOCH TaM CMaskKy
(myTeM MPOMBIBKH MX GEH3MHOM) W 3aMeHHTh ee cBexcedl. B reuenue
nepsoro Mecsiua paboTsl Hacoca 5Ty OnepanHio peKOMeHyercs NOoBTO-
puTh 2—3 pasa. 3aMeHy CMa3KH C NPOMBIBKOH MOAWHIHHKOB clienyer
NpoOM3BOMHTb depe3 Kaxable 1000 u paGornt Hacoca. Hano momuuts,
9TO CJAHIIKOM OGH/IbHAs CMa3ka BeJeT K HarpeBy TMNOAWIHNHHKOB,
TeMnepaTtypa KoTophix He pomkua npessuuars 70 °C.

He nonyckaerca BkaloueHue Hacoca B paGory 6e3 Boabl, a Takxke
anutenbHas paGora ero (6omee 3 MHH) npH 3akphITOR 3aiBHXKKe Ha
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HamopHOM naTpyGKe Hacoca, TaK Kak 3TO MOMET NPHBECTH K BHIXOLY
Hacoca H3 CTposi. 3anpeuaercs TaKKe PeryaupoBaTth MONAYY HAcOCa
BO BpeMsl ero 3KCIJyaTauHH 3alBHXKKOH, yCTaHOBJEHHOH Ha BCachl-
BarolleM Tpy6oNpoBo/E; 3a/BUXKA BO Bpems paloThl HACOCA NOMKHA
6biTb MOMHOCTBIO OTKphita. Hacochbifi arperar jomken pa6orats
naasHo, Ges BHOpauvit U HEHOPMANLHOTO LIyMa.

[Tpu pabGore HaCOCHLEIX arperatoB Clelyer BHHMarelnHO CHEIHTh
3a paCoToil calbHHKOB. B KauecTBe HAOGHBKH caJibHHKOB caenyer
ynoTpednsTh MACKYI0, yupyrylo, NPONHTAHHYIO CajoM XJA0m4aTo-
GyMaXHY!0 NNIETEHKY; NpHMeHeHHEe NeHbKOBOH HAGHBKH He pPEeKOMEH-
nyercs. Cpesbl OTAENbHHIX KOJEN CaNbHHKOBOH HaGuBKM Hajo ycra-
HaepauBaTh nofx yraom 90° xpyr K Apyry. [IOATATHBAaHHE CalbHHKOB
(kak BCaceplB2IOWIEro C PHAPABAMYECKHM YIIOTHEHHEM, T2K H Hamop-
HOr0) ClIefLyeT MPOM3BOAHTL TaK, YTOGH BOga NMPOCAYHBaNach H3 HMX
peNKHMH KamJIaMH.

B npouecce 3kcniyaTtauHx ¢ 1eNb0 NpeAOTBPAlIeHHs Meperpesa
3JeKTpOABHraTeNed HEOOXOAHMO CAEIHTh 33 MOKa3aHHAMHM aMmnep-
MeTpa HMJH BaTTMETPa, a TAKKE 32 CTEMeHbi0 Harpesa ero Kopmnyca.

OKCITyaTallHs HAcOCHOrO arperara BOCHIPEUlaeTcs:

NpH HeHopmanbHOH BHOGpauHH BaJa,

NPH TeMMeparype MOAIHNHUKOB BoILIE [ONYCTHMOH;

NpH MORBJEHHH ABHO CJBILUHMOrO METa/NJIHYECKOro 3BYKa, OT-
JHYAIOLWETOC] OT KaBHTALHOHHOTO LIYMa;

NPH HeUCHPaBHOCTH OTHeNbHBIX JieraJefl arperara, MoOTYIHX
BLI3BATEH IOJOMKY HJIH aBapHio.

KananusanvoHHLIe HAcoCH CllefyeT OCTAHABAHBATH IS UMCTKH,
KaK TONMbKO HX MNOJadYa CHH3HTCA MO CPaBHEHHIO ¢ HopManabHO#A Ha
5—8 %. [Tocae Ka)a0l OCTAHOBKM KaHaJH3aUMONHbIH HACOC AOJKEH
ObiTb OYHIIEH OT 3acopeHuil.

Peseppubie nacocHbie arperaTtbl Ha CTaHUHH HeoOXOAHMO ompo6o-
BaTh He pexke 1 pasa B 10 gueli. PaGory nacocHbIX arperaroB ¢ OfH-
HaKOoBOH pabOyell XapaxkTepHCTHKOH CJENYeT NOCTOSHHO 4epenoBaTh.

XapaxrepHeie BH/bl HENOJAAOK B pabore ueHTpobeHHbIX HACOCOB
H BO3MOXHBIE MPHYHHLI UX BO3HHKHOBEHMR OpHBegeHnl B Tabn. 7.3

ITockoNbKY NPHYHH BO3HUKHOBEHHA KaXAOfl HEHCNPaBHOCTH MO-
et GbTh HEeCKOJBKO, TO B K2XAOM CJyyae HCTHHHYIO NPHYHHY cne-

Ta6awuua 7.3. OcxoBubie HeNOAdAKH B paloTe HACOCHBIX ATPEraToB

HepenpabBocTH TIpHYUHLT HEHCTIPABHOCTH
Hacoe nocne nycka 3anuBKa HAcoca NpOBejeH& HEJOCTATOMHO TUATENLHO,
B paGoTy He nojgaer | norpeGHbIi HAMOp Bhl'é pacYeTHOTO, YPE3MepPHAN BLICOTa
BOLY BCACHIBAHMA; 3aKYNOPKa TpyOKH MAPABAHYECKOrO yNA0T-

HeHHS BCACHIBAKOWIErO cajbHHKa H NpOcauliBaHhe BO3-
LYyXa u4epe3 HEro; apTe3naHCKHil HACOC HENpaBUNbHO
YCTAHOBAEH MO OTHOWEHHI® K JAHHAMHYECKOMY YDOBHIO
NOg3EeMHBIX BOJ,
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TNpogomxenne taba, 7.3

HencnpasHocTH [IpHIHHE HeHCMPABHOCTH
IMopaua wnacoca B Yuenbiuenne yucna o60pOTOB HACOCHOrO arperara Hs-3a
npouecce paloThl mafeHHs HanpdAMeHHs B 3JeKTPOCETH; NpOCAchiBAHHE
yMeHbIIAeTCA BO3JyXa yepe3 CATbHHKH B KOPTYC HACOCA; YBeNHUEHHe

BbICOTH BcachblBaHWA HACOCA; 3acopenHe pafoderc Koseca
Hacoca; yBeJdHYEHHe CONPOTHB/AeHHA HanophHoro Tpy6o-
MPORONA; MEXAHHYECKHE NOBPeM/EHHA: HIHOC YIJIOTHH-
TelbHbIX KOJel, NnoBpeXieHHe palovero Kojeca

Hanop, coanasaembiit Paspbie nanopHofi YacTH HacoCa; YMEHBIIEHHE YHCHAA
HacocoM, B Rpoliecce | o6OpOTOB HACOCHOTO rPerara H3-33 NaZeHHA HalpAMXEHHN
paloThl yMenbIaercs B SJIGKTDOCETH; NPOCACHIBaHHe BO3YyXa Uepes CaJbHHKH

B KOpnyc Hacoca, MEXaHH4YeCKHE TNOBPEXKIEHHHA: H3HOC
YNAOTHHTENBHEIX KOJEl, NOBpeXJAeHHEe paﬁouero KoJeca

Ileperpyska pBHra- Henpasuabhai c60pKa Hacoca; MeXaHHY4eCKHe noBpe-
TeJs Hacoca MIEHHA HAcoca MM JBHTaTejf; NOBLILIEHHE HanpAXKeHHs
B 3JIGKTPOCETH; NOTPeOHbIA Hanmop B ceTH MeHblIe pac-

ueTHOro
Hacoc npn padore Hapymenne ueHTpoBKH arperara; ocaaGnemue GoaTOB
BUOpPHPYET, CALIUIMTCH | KPeMJewHfl arperata X pame; nporu§ Bana, saepaxue Bpa-
uym mAWKXCH YacTed; HIHOC MOJIIHNHHKA; oOcnalieHne

Kpenjenufi TpyGonpoBoAa Hacoca; HelOMycTHMO Gonb-
mwas BhicOTa BCacHPBaHMA Hacoca

Heponyctamuft  na- Hacoc pnntenpsoe Bpems pa6oTal npH 3akpuTOR 3a-
rpeB KOpnyca Hacoca, | ABHXKe; KpPslWKa caAbHHKA 3aTAHYTA CHABHO HJH C Nepe-
caJbHHKA, TNONUHNHH- | KOCOM; Harpes NMOJUWHIHHKOBR MOXeT ObITh BEI3BAH KOJIH-
KOB YecTBOM H Ka4deCTBOM CMa3Ke B NOAWHNHHKE, cpaboTKOR
BKJajbllledf NOJAWHNHHKA, YpesaMepHofi saTskkoll BKJ7a-
IHLef NoJWHNHKKA

IYyeT ycTaHapJHBaTb NyTeM aHa/jH3a MOKa3aHHH BCeX H3MepHTENb-
HHX NpHGOPOB, KOTOPHIMH OCHAIUEH HAacOoC, W MNOCJAENOBATENbHOro
HCKJIIOUEHHS] HEKOTOPbIX H3 TPHYHH OCMOTPOM arperarta M APYrHX
3/1eMEHTOB YCTAHOBKH.

§ 7.13. TexHu4eCKHe NPaBHIA CHATHS XapPAKTEPUCTHK
HeHTpobexHHX HACOCOB

TexuugeckHe NpaBHIa HCIILITAHHS IHHAMHYECKHX HaCOCOB C LEIblo
ycTaHOBNEHHSA HX XapakrepHcTuk onpenensiorcs I'OCT 6134—71.

Hcenpitanuss B SKCIJIyaTauHOHHBIX YCNOBHSIX 1/ yTOYHEHHS Xa-
PaKTepHCTHK HACOCOB AOJIKHBI NPOBORHTLCA He pexe | pa3sa B 2 rona.
[Ipn sToM ycraHaBAHBAOTCH:

HanopHasi XapaKTepHCTHKaA Q—H, onpepensomwas 3aBUCHMOCTh
Hanopa f1, coznaBaeMOro HacocoM, OT ero nopaud Q npH MOCTOSHHOM
yncae OGOPOTOB Hacoca;

3HepreTHueckHe xapakrtepuctHKH Q—N u Q-—, Beipaxawompue
3aBHCHMOCTb MomHocTH N ¥ KoshdHUHEHTa None3HOro necTBHA 1) Ha-
coca ot ero nogauu Q npH n = const; onpeaenenne HanopHoi U 3Hep-
IeTHYECKHX XaPaKTEePHCTHK cJjelyeT NPOBOAMTbH ONHOBPEMEHHO;
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KaBHTALHOHHAs XapakrepHcTHKa Q — Ahyon (Q — HiSn), ompe-
LeNsas CBA3b Me¥Ay JAONMYCTHMBIM KaBUTAaUHOHHBIM 3allacom
(romyCcTHMO# BaKyyMMETPHYECKOHA BEHICOTOH BcachiBaHHA) H nojayei
Hacoca (npu n — const); oHa ycTaHaB/lHBaerca B yCJIOBHAX IKCMMYya-
TaMH JHIb B Cchyyae HEOOXONHMOCTH [POBEPHTb BCachIBAIOLLYIO
¢rnocoGHOCTb HAcoca M MPH HANHYHHM Y HACOCA 33ABMKKH, MO3B0JRIO-
we# peryaHpoBath JaBJeHHe y BXOJHOTO Matpy6xa Hacoca; MPOLECe
noNyqeHHsi KaBHTAUHOHHON XapaKTepHCTHKM Hacoca Moapo6HO H3JNOo-
weH B I'OCT 6134—71.

ITepen cHATHeM XapakTepHCTHK cJenyer npexBapHTeNnbNO H3Me-
DHTb JHAaMeTpbl TPYGOMpPOBOACB, MNPOBEPHTL BEPTHKAJbHOCTh NO-
JIOKEHHS NPUCOPOB 1/1s UBMEpEHMS NABJNEHHS H BBIYHCAHTH NOCTOAH-
Hbl€ H3MepHTeNbHBIX NpHOOpOB.

Ina nocTpoends HanOpHOH M 3HEPreTHYECKMX XapaKTepHCTHK
Hacoca NpH He MeHee uem 16 nojavax Hacoca NpPoOH3BOAST 3aMephl
noxasauHit npuGOPOB C neabio OnpejencHns napamerpos Qu.n, Hom
Non ¥ Mgy Hacoca. '

Cuntka HJAM aBTOMATHYECKAs 3aMHCh {I0Ka3aHHA npHGOPOB
JIONXKHBL TIPOH3BOIMTLCA He foJbwe 15 c. [TocnenosatenbuocTs 3a-
MHCH TPHOOPOB NpH BCeX pexMMax paGoThl Hacoca N0JiXKHA OHITh
OIHOR H TOH XKe.

3amepel MPOH3BOIATCA € HHTEpBAa/oM MO fiofave He Gosee 8 %
OT HOMHHAJILHO! TIOfaYH HAcoCa H PperyjHpyloTcs ¢ MOMOULbIO 3a-
JABHXKKH, PacilloJIOXKEHHOH Ha oTBoafweM TpyGonpoBoje YCTAHOBKH.
Jnsi ueHTpoGeHbIX HACOCOB HCMBITAHHS HAYHHAWOTCA € HyJeBOH
NOLa4YH H AOBOJATCA 10 MAKCHMANbHO BO3MOXKHOH. HMcmmTanne apy-
FHX THIOB NIMHaMHYECKHX HAcocoB (0CeBbIX H Ap.), Hao6opoT, crenyeT
HAYHHAThb C MAaKCHMalbHOH NONAYH.

B ycnoBuax skenJyarauMH onpejesieHHe NapameTpoB HAacoca
IJisi YCTAHOBJIEHHA ero HANOPHO# H 3HEPreTHYEeCKMX XapaKTepHCTHK
NPOH3BOJMTCH CNOCOBaMH, MPHBEAEHHBIMH HHKE.

1. CkopocTh Bpamenns arperara H3MepsieTCsi TaXxOMETpOM HIH
aBTOMAaTHYECKHM CYETHBIM YCTPOHCTBOM C 4HCJIOM 0GOpPOTOB 3a BpeMs
6—15 c.

2. llonaua Hacoca onpepensieTcs Ha BHIXOJe W3 Hacoca noce
0T60pa KHIKOCTH Ha OXJIaXKieHHe, NPOMBIBKY H CMA3Ky €ro 3JeMeH-
ToB. [lonaya Hacoca B yC/NOBHAX 3KCIIyaTauHH MOMET H3MepHTBCH
0O0bEMHBIM CMOCOGOM, C NOMOIBIO BOJOC/HHBA, 3/MEKTPOMATHHTHLIM
pacxofomepoM, HO HauGojee 9acTO AJIa 3TOH UENH HCMONbB3Yyerca
cyxaroljee ycTpoicrso. B nocnenHeM cnyuae nojada wHacoca Onpeile-
Jasercs no dopmyse

Qon = Ke. Y V—ZZ. (7- 1)
rie Ah — nepenaj JaBNeHHH B CyxailleM yCrpofcTBe, KOTOpbLIH
Hamepaercs npHOOpoOM KJacca TOYHOCTH He HUXKe 1, NMpH 3TOM llKaja
npu6opa NOJIKHA HCHOJB30BAaThCA HEe MeHee deMm Ha 2/3; K¢ y —
MoCTOSAHHAA CYXKAIKLLero ycTpoHcTBa, ofpeiiessieMan B OCHOBHOM My-
TEM TAPHPOBKH WJH pacuera.
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3. Jlna onpejeseHHsl Hanopa, co31aBaeMoOro HagoCOM, H3MepseTcs
naBJleHHe Ha BXoje M Beixoae 3 Hacoca. Hanop, cosnasaembift Haco-
coM, BHuHcHsercs no (opmyie

H=2,—2z,+ (P, % Py)jog + (v2 —v2)/22, (7.2)
rne 2y, 2y — BePTHKajlbHble OTMETKH TOJNOXeHHsi NpHGOPOB MpH
MOJNIOKHUTEJALHOM H36LITOYHOM AaBJeHHH, COOTBETCTBYIOU{HE UEHTpY
TPEXXOLOBOro KpaHa, ycTaHaBJAMBAEMOrO HENOCPEACTBEHHO NOJ, H3Me-
pHTeNBLHEIM NpHOOPOM, a MpH paspeXkeHHH — TOYKE NpPHCOEJHHEHHS
BaKyyMMeTpa HJH MaHOBakyymMerpa; P, M P, — napJjieHHe no noxa-
3aHHAM NpPHGOPOB, COENMHEHHBIX COOTBETCTBEHHO CO BCACHLIBAIOLIHM
H HalmoOPHbIM NaTpyGKaMu Hacoca; p — IVIOTHOCTh NepexayHBaeMoH
JKHIKOCTH; Uy, Uy — CKOPOCTH J[BHMEHHS XHAKOCTH B COOTBeT-
CTBYWUIHX marpy6KaX Hacoca; 3HAaK «—» COOTBETCTBYeT IOJNOKHTENb-
HOMY HM3GBITOUHOMY [aBJEHHIO, 3HAK «+» — pa3pexeHHIO,

ITpH HenbiTahWK Hacoca Ha BXOLE NOMKHBI MPHMEHSATHCH NPHOGOPH
LaBJeHHs KJacca TOYHOCTH He Hixke 2,5, Ha BuiXone — He Huxe 1,6.
IlpuGopul aaBneHHs BHIGHPAKOTCA TakHM 0o0pa3oM, yToGL NMPH HCMKI-
TAHHM HACOCA wKala npubopa HCMOMb30BaNach He MeHee uyeM Ha 2/3.

4. MowmHoers Hacoca B yCHNOBHSIX SKCIAyaTauHH OMNpeneNsieTcs
€ NOMOLIBIO OJHOIO TPEX(A3HOro HJM IBYX OJHO(DAa3HBIX 06pasLOBHX
BATTMETPOB H YCTAaHABJHBaeTCAd B JadbHEHINEM o dopmyJie

Non = NgsNuoge. xe (7.3)
rae Nno;“. as — MOIIHOCTb, TIOLBOJHMAas K KJneMMaM JBHrare/s,
KBT, 1N — Ko3HUHEHT TNOJE3HOTO AeHCTBHH 3JIeKTPOABHIATENS.

Bennuuna KI1/1 3aBHCHT OT CTenenH 3arpysKH aBHratesis H onpene-
JifeTcs NyTeM NpejBapHTENBHOro HCNBITAHHS nocnenxero. Bee moka-
3aHHA H3MepHTENbHBIX NMPHGOPOB 3aMHCHIBAIOTCA B KYPHAM ONBITHBHIX
naHublx (popma 4); B rpade «[Ipumevanne» xypuana duxcHpyoTCs
NOCTOSIHHble BEJNHYHHBl AJA51 YCTAHOBKH.

Popwma 4
JKypHas OnbITHEIX ARHHEIX HCMBITAHHA Hacoca
ANA CHATHA ero padoqux XapakTepHCTHK
MecTo HcnbiTaHHA:
Mapka u noMep Hacoca:
JlaTta HenwiTaHRAA:
Hapneune JasneHne Ii';og’gw::;‘n
Tlepenag ¥ BXOAHOTO ¥ BHIXOQHOTO KI;J'IEAKT G
N AABLEHH R naTpyGKa naTpy6ka BHra'reJ?m Mpwu-
onuta | B CyXawoliem Hacoca P Hacoce P A ! Medanne
yeTpoficTee, B B noge, As
MIlla
gedennft | MMa | gesennd | MIla | nesenndt | kBT

Henuitarve npoBoznau:
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Popma §

JKypHasn o6paloTKH ONLITHEIX LGAHHBIX NO CHATHIO paGouHx XapaKTepHCTHK
Hacoca
Mapxa u Homep macoca

- . L. . . . N
5 Eg e g b o s 83 = « MapameTpnt HEE(‘)CB npu
il e g 4 MR EL o5, i 2 n, MBH
3 &2 =g g {5 eEm 5 2
§ 2s o'l o = | H= g & = 9 ik

A E .
z = & g 2 |3g¢ gael €| ge il =
G £x, [BS £ gemy o |g®% B [ §a | 9= F S
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O6paGoTKy BHIOJIURJN:

Peaysprarel venbiTanuil HCOONB3YIOTCA ANS BHIMHCIEHHS OMBITHBIX
3qayenu#t napaMetpos Hacoca no gopmynam (7.1), (7.2) u (7.3),
KOTOpBIE 3aHOCATCH B Xy pHaJ 06pa6oTKH ONBITHEIX JaHHHIX (popma 5).

Tak kax B npouecce HCMBITAHHA YHCIO OGOPOTOB HAaCOCHOTO arpe-
rata M3MeHsIeTCH B 3aBHCHMOCTH OT BeJIHYHHBI 3arPYy3KH 3JeKTPOJBH-
rarejis, TO ONbITHbIE 3HAa4YeHHA NAaPaMETPOB HACOCA MepPeCYHTHIBAKOTCH
Ha MOCTOAHHOE 4HCJIO OGOPOTOB MO GOPMyNaM:

Q=CQon(n/non); H = Hon(n/non)*; N = Nog (n/non)®. (7.9)
3navennst @, H u N ucnoabsytores ans seucaenus KITJ1 Hacoca:
1= pgQH/1000N . (7.5)

INepecunrannble MO 3aKOHY NMPONOPHHOHANLHOCTH NapaMerphl Q,
H u N, a taxxe 1) Hacoca 3aNHCHIBAIOTCHA B COOTBETCTBYIOUIHE rpadbl
XKypHana GopMHl 5, H Mo HX 3HAYEHHAM 3aTeM CTPOATCH XapaKTepH-
CTHKH Hacoca.

§ 7.14. PeBuann u peMoHT UEHTPOGeXHBIX HACOCOB

OcMoTp (PeBH3HA) HACOCOB NOJMEH MPOH3BONHTBLCA €XeIHEBHO.
[Tpn kaxnofi ocTaHoBKe, a npH paGoraiomuXx Hacocax — 6e3 ocra-
HOBKH MacTep, MeXaHHK CTAHUMH HJTH CTapluHi 1O CMeHe JOJIKHBI
TNpOBEPATh COCTORHHE KpenJseHHS pyHIaMeHTHbIX GOJNTOB H KOHTPOJb-
HBIX IITHGTOB, COENHHHTENBHBIX MY(T H (aHUEBLIX COeNHHEHHH Ha-
COCOB, ‘MOSMHIHHKOB Hacocad (KOJNHYECTBO H KAYeCTBO CMa3KH B HHX),
calLHHKOB Hacoca W ux Ha6uekH. Heobxopumo noctosiHHO Ha6io-
ZaThb 3a NJABHOCTBIO Xoja arperara, GHenmneM H BHGpauuei Bana.

B npouecce skcnnyarauny yactb Jerasiefi H3HawHBaercs GuicTpee
IPYrHX 3JeMeHTOB Hacoca. Bpems H3HaupaHusA JeTaneidl B OCHOBHOM
3aBHCHT OT YHCTOTHl NepeKayHBaeMOil XKHJKOCTH, €e TeMIepaTypHl,
BeJIMUHHB! paspexeHHsi BO BcaceiBaiomieM TpyGonpoBoje Hacoca
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u np. HanGosee GLICTPO H3HAIMHBAIOTCH 32NIHTHbIE H YIJIOTHSAOLHE
KONblla, 3alUHTHBIE BTYJKH W CallbHHKOBas HaGHBKa.

BesnnuynHa panManbHOro 3asopa B YIVIOTHHTENbHHIX KOJbLAX
HEeHTpOGEKHEIX HAaCOCOB YCTAHABJIHBAETCA 32BOJOM-H3rOTOBHTEJEM
M B cpenHeM 148 Kosell auamerpom ac 500 MM fonkHa GeITh paBHA
0,2—0,3, ana xonen GoJbluiero guameTpa — coorsercrsenHo (,3—
0,6 mm. B cpokH, ycranaB/HBaemble TJIaBHbIM HHXKEHEPOM H B 3aBu-
CHMOCTH OT KOHCTPYKUMHM H ycJioBHi paloThl Hacoca, HO He Gosee
deM uepe3 8—10 ThC. 4 ero paboThl NOJKHA NPOH3BOLHTLCH TMONHAS
peBH3Ha (xanuTadbHblli peMOHT Hacoca). Ilepen wnawanom M mnocne
KanHTa/lbHOrO PEMOHTA MpPOBOAHTCA KOHTDOJbLHOE HCMBITAHHE Hacoca
AJ1A yCTAaHOBJIEHHSl KayeCTBAa DEMOHTA H XapaKTepHCTHKH Hacoca.
Hdo nposeseHHs HCMBITAHHA KOHTPOJbHO-H3MEPHTENbHBIE TMPHEOpPHL
clneiyer NpPOBEPHTh H YCTaHOBHTBH MOMPAaBKH K HX NOKA3aHUAM.

§ 7.15. 06513aHHOCTH AeXypHOTO
H 00CAYKHBAKWIErO NMEePcOHANd CTAHUHH

O6A3aHHOCTH LeXYPHOro MepcoHaNna CTAaHUHH Olpele/RioTCH
JONAHOCTHOH UHCTPYKUHeH, YTBepXAaeMOH rJ/IaBHbIM HHIKEHEepOM.
I'papuk paborbl yTBepxaaeTcs HadaJbHHKOM cTaHuxu. Hapywenue
rpaguka BOCHpelllaeTcsi, H 3aMeHa OJIHOTO JIeXYPHOTO APYFHM J0-
MYCKaeTcs JIHIb € Pa3speuleHns HadalbHKEKa CTaHUuHW. [lpomonku-
TEeNIBHOCTL CMEHB! A0/KHA OiTh He Gosiee 8 y, nepephblB MEXAY CMe-
HamH — He MeHee 16 4. JlexxypcTBO B TeyeHue JIBYX CMeH NMOApAA He
gonyckaercsi. KonuyecTBO JeXYpHBIX B OIHOH CMeHe Ha CTAHLHH
Onpejensiercs WITATHBIM pacOHCAHHEM B COOTBETCTBHH ¢ YCJAOBHAMH
oficaykuBaHHa OCOpyLOBaHWf H TpeGOBaHHAMH TeXHHKH Gesomac-
HOCTH.

[puas #a pabory, nexypHBIA A0JUKEH NPUHATH OT NpeablLyIIero
JeXypHOro CMeHY, a noclle OKOHYaHHA JeXYypCTBa CllaTh €e Jexyp-
HOMy, BCTYMaloleMy Ha cMeHy no rpaduky. ¥Xom c jexypersa 6es
chaud cMeHbl sanpewlaercA. [Ipunumas cMeHy, nexypubifi obs3aH
B COOTBETCTBHH C IOMXHOCTHOH WHCTpYKUHei:

O3HAKOMHTLCS TYTEM OCMOTPA ¢ COCTOSIHHEM H DEXHMOM paloThl
Bcero OGOPYLOBaHHS HAa CBOEM YHacTKe;

y3HaTh OT CHAMIIETO CMEHY O COCTOAHHK OGOPYAOBAHHA, 332 KOTO-
peiM HeoGXOAHMO YCTaHOBHTH ocofoe HabJuofeHHe, yTOGH Npexympe-
JHTb BOSHHKHOBeHHe HEMOJAJIOK H aBapuii, 2 Takxe 06 o60pyN0OBaHHH,
HaxoflleMcs B peMOHTE;

NPHHATH OT CHAIOWEro CMEeHY H NpPOBEPHTbH HHCTPyMEHT, 3amnac
CMa304Horo, 0GTHPOYHOroO H fipoYero MaTepHAaJIoB, KJIQYH OT NOMeule-
HHH, XypHajAbl H BeJOMOCTH;

O3HAKOMHTLCH CO BCEMH 32aMHCHAMH H PACMNOPSIKEHHAMH 32 BpeMsH,
npouwlefmee ¢ TMpeABAYLUIENO CBOETO JeKypCTBa;

MPOBepHTL HCMPABHOCTb BceX CPEACTB CBA3H, TOUHOCTh 4acoB,
Hall{yHe H HCIPABHOCTb CPEACTB ABapPHHHOr0 OCBeUIEHHS;
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COOOWHTb CTapmeMy ey pPHOMY O BCTYIJIGHHH HAa CMEHY H O BceX
HelloCTaTKaXx MpPH INpHeMKe CMeHbI;

O(OPMHTb MPHEMKY H Cayy CMEHbI 3aMHCBIO B JXKypHAaJe HAH Bejo-
MOCTH 33 TMOAMHCSAMH NPHHHMAIOIWETNO H CHAIOWIEr0 CMEHY.

3anpewaerca cpaua H NMPHEMKA CMEHBI BO BpeMsi JHKBHIAUUH
aBapMH HJH BBINOJHEHHSA OTBETCTBEHHHX IPOH3BOACTBEHHBIX OfNe-
pauuii. B monoOHbIX c/yuasx BONpOC O caye H npHeMKe CMEHLI pe-
maercs ajMmuHucrpauded. [lepenaya cmensl npH HeWcnpaBHOM CO-
CTOSIHHH 0GOpYAOBAHHA WJIM HEJOCTATOYHOM 3aface 3KCHNYaTauHOH-
HBIX MarepHalJoB MoxKeT GbITh paspelIeHa TONBKO TIABHLEIM HHKeHep oM
(B nmucbMenHo# opme).

[Tpu HemcnpaBHOM COCTOSIHHH CBSI3H LeXYPHbIH, CAABIIHEA CMEHY,
0653aH JHYHO COOBIHTL O HEHCNPABHOCTH LHCMETYEpy HJH IJ1aBHOMY
HHIKEHepy. :

HexypHplii nepcoHan sBAAETCA OTBETCTBEHHBIM 32 NPABUJBHYIO
1 Gecnepeboiinyio pa6ory 060pya0BaHHA 06CAYKHBAEMOr0o HM y4acTKa
craduud. OH 06a3aH obecneynTb HaHOONee SKOHOMHYHYIO H HAJEXK-
HYl 3KCM/AyaTauHio 3toro o60pynoBaHHA B COOTBETCTBHH C rpad-
KaMH, HHCTPYKUHSMH HJIH OneparTHBHbIMH TpeGOBAaHHSIMH BHIIECTOSN-
WIero JexypHoro.

JexxypHelfl mepcoHasl foJ/KeH CHCTeMAaTHYeCKH o6XOLHTh H ocMa-
TpHBaTb OGOPYAOBaHHe, pe3y/NbTaTH OCMOTPA 33HOCHTH B COOTBET-
CTBYIOILHE XXYPHAaJbl, BeCTH 3aNHCH NMoKasarenelt paGoTsl o6opynoBa-
HHSI B KypHanaXx H BeJIOMOCTAX.

JlexxypHelil nepconan o6s3an crporo cobmonarb W Tpe6oBarh OT
IPYrHX BHIMONHEHHS BCEX YCTAHOBJEHHHIX IJIsi HACOCHOH CTaHUWH
NpaBHJ H HHCTPYKUHH.

JexypHbIM 3anpeuraeTcd OCTABAATL CBoe pafouyee MecTo. Ilpu
Ha/IHYHH HAa yJacTKe IByX M Gosiee NeXYpPHBIX MIajleMy AeXypPHOMY
10 CMeHe pa3pelaeTcA OCTaBJATh CBoe pabodyee MeCTO MO CHELHAJb-
HOMY Pa3pelleHHIO CTapLIero IS BHNOJHEeHUsA paboT, NpenyCcMOTpeH-
HBIX MECTHHIMH HHCTPYKIHAMH.

B cnyvae aBapuu OGOpPyAOBaHHS HACOCHOH CTaHIMH NEXYPHHIH
nepcoHan XOJIKEH:

NPHHATL HEOGXOHHMble Mepbl K BOCCTARHOBJIEHHIO HApYIIEHHOro
pexuma paBoThl CTAHLHH yTeM BK/IO4YEHHS pe3epBHOro o60py 10BaHHA;

MOCTAaBHTH B H3BECTHOCTDb 06 aBAPHH CTApLIEro NOCMeHe JHCIETYepa;

B HaNbHeHIIMX CBOMX JNeHCTBHAX PYKOBOACTBOBATHCH MECTHOH
MHCTPYKUHEH TO JIHKBHIAUMH aBapHH.

F'aasa IIl. aKCNAYATALUMA BO3AYXOAYBHBIX
W KOMNPECCOPHBIX YCTAHOBOK

§ 7.16. BoanyxonyeHble H KoMnpeccopubie yctaHoBkH. O60pynosanue

MamuHHBIE NOMeeHHs BO3AYXOAYBHBIX H KOMIPECCOPHBLIX CTaH-
uufi cJeiyeT pasMeratb Ha MHHHMAJbHOM PACCTOAHHH OT Mecra
norpeGJeHHS CXAaToro BO3LyXa H 3JeKTpOpaCNpefe/HTeNbHbIX YCT-
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poficTB. BoagyXonyBHEIE H KOMNpPECCOPHEIE arperatsl JOMHHBI GITb
CMOHTHPOBaHBEI B COOTBETCTBHH C 3aBOJACKOH wuHCTpykuuei. [locne
3TOr0 HX HCHBITLIBAIOT, @ 3areM cAalT B IKCMAYATAUHIO.

Tpy6onpoBoAsl BO3AYXOAYBHLIX CTaHUWA 1NpPH JuaMeTpe JIo
1000 MM csleiyer BBINOAHSATL H3 JHCTOBOH CTANH TOMUHHON 3 MM,
npu avamerpax Gosee 1000 MM — TOMHHOA 4 MM; TPYGOMPOBOALL
KOMIIDECCOPHBIX CTAHLUME AN cXkaToro BO31yXd — H3  CTalNbHBbIX
GeclioBHBIX TPY0; BoASiHbLIE — M3 ra3oBblX HJAH GecliOBHEIX TPYG,
Mac/isiHbie — H3 MeAHbIX MJH GecliOBHbIX cTaJbHbIX Tpy6. Macno-
NpoBOALI HJK OXJaxjawowue TPyGonpoBoAbl CTAHUHA Halo coopy-
XaTh TaK, 4TOGBl OHH He BUGPHPOBAJIH M He MeIalH OBC/YKHUBAHHIO
ofopyAoBaHHA.

Bo3nyXonyBHEIE H KOMMPECCOPHBIE YCTAHOBKH [JOJKHBL ObITh
OCHaueHbl  CAGAYIOMMMH  KOHTPOJbHO-H3MEPHTENbHBIMH  NpHGO-
paMHu:

BO3ZlyXOMepaMH JJisi ONpeAeNieHHS! KOJMHUYecTBa BO3AyXa, noia-
BaeMOro arperatami; NpH [OPWHEBLIX KOMIPECCOPHBIX MalIMHAX
BO3[y XOMePbl HEOHXOAHMO YCTaHABAHBATL I0CAe BO3LyXocOOpHHKA,
BbIpaBHHBAOWEr0 HEPaBHOMEPHYIO MOJZAayy MAaUIHHEL,

MaHOMETpaMH [J1 H3MepeHHsl AABJeHHS CXKATOTO BO3AYXa; NpH
MHOTOCTYTNEHYAThIX MalliHaXx MAaHOMETPhbl yCTaHaBAHBAIOTCH Ha KaxK-
JOf CTYNeHH MalliHbl; M2HOMETPAMH TaKxke 0GOPYAYIOTCS BO3LYXO-
cOOpHHK H CHCTeMa MacJ/IoNpoBoIa;

TEepMOMETpaMH AJA H3MepeHHs TeMmnepaTypbl BO3AYXa H BOJBI,
HCMOJNb3YEeMOR AJIs1 OXJAXKAEHHS MaliHHbI;

BOJIOMEPOM U1 ONpefie/leHHA Dacxofia oxnarkiaemoi BOMH;

BOJIbTMETPOM, aMMepMeTPOM H BATTMETPOM AN KOHTpoJA 3a
paboToil 3JeKTPOJBHraTe/st arperara.

Tpy6onpoBoibl H apMaTypa yCTaHOBOK, paboTalomHX B YCJIOBHAX,
KOrja Temnepatypa oOKpyxawouweh cpein XoTa Obl NeproAHYECKH
MOXET OHTb HHXe HYJR, BO H36exaHue 3aMepP3aHHA B HHX KOHIEH-
caTa eXero/lHo 10 HACTYIJIeHHS XOMOAOB AOJKHB! OHTbH OTEMJIEHH H
NOATOTORIEHb K pabore B 3UMHUX YCAOBHAX.

Onsa BblpaBHHBAHHA 110/aYH YCTAHOBKH C KOMIIDECCOPHBIMH Ma-
IUHHAMH nociepHHe cHabkawTcs Bo3fyXocGopHUKAaMH (pecHBepaMH),
KOTOpbie MOHTHPYIOTCH B COOTBEeTCTBHH ¢ «[lpaBujiaMH ycTpoiicTBa,
YCTAHOBKH H OCBHJETENbCTBOBAHHA COCYAOB, pafoTaiouiHx noj faB-
JIeHHeM>.

Bce ocHoBHoe ofB0opyAoBaHxe BO3AYXOAYBHBIX H KOMMpPECCOPHBIX
CTAHUH, 4 TAKKE BEHTHJM H 33JBHXKKH, HMEOmHecA Ha TpyBonposo-
AaX, LOJUKHB MMETb CBOM HOMEp, COOTBETCTBYOWHIE HoMepy Ha ofled
cxeMe KOMMYHHMKauud 000pyfoBaHHSl CTaHUHH, KOTOpaR JOJKHA
OuiTh BbiBelleHa B MalIMHHOM 3aje Ha BHJAHOM MecTe, Ha BeHTHAAX
H 33[BHKKaX JOJIAKHBI ObITh TakxKe H306paKeHsl KPacKoH yKasaTesH
JBHXKEHHS cpelbl U HampaBJeHHA BpAlleHHs MaXOBHKOB.

Kaxnass Bo3ayxOAyBKa, KoMnpeccop H HX [ABHrartelu NOJKHBL
¥MEeTb: MaclopT ¥ 3aBOACKYIO HHCTPYKLHIO No 3KCIyarauny, paGoune
XaPAKTEPHCTHKH H NOAHBIH KOMTNIEKT YepTexeH HX Aerated, BKIOUas
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cBopounnift yeprex. [lepeunciennas TOKyMeHTaLHA MO CBOEMY cogep-
MaHHIO aHaJIOrH4YHa JOKYMEHTAUWH, KOTOPOH CHa(XKaerTcs KaIHN
arperat H4acoCHOH CTaHIHH.

§ 7.17. Ixcnayatauus yctpoiicTe pas 3aGopa,
OUHCTKH H MOJa4H BO3RyxXa

Bo3snyx, 3abupaembiit BO3NlyXOAYBKAMH H KOMIpeccopaMHu, AOJKed
6biTb BO3MOXKHO Gosee wncToiM. C 3TOH pentblo waxrtel ans 3abopa
BO3/yXa pPEKOMEHIYercsi BolBOJHTb BbIIE KOHBKA KpblLUH 3aHHSA.
Hoouncrka Boszyxa, 3a6HpaeMoro YKa3aHHBIMH MallHHaMH, AOJKHA
OCYILECTBJAATLCA Ha Mac/sHbIX (HABTpPAX.

OcMoTp W TIPOMBIBKY GHABTPOB CAEAYeT NMPOH3BOAHTL No notpel-
HOCTH B 34BHCHMOCTH OT CTeneHH MX 3anbUIeHHOCTH: JIeTOM — Yepes
15 nneit; 3aumoft — vepe3 30 aueft. Ceruarble MeraanHuecKHe GHABTPH
npoMbiBaloT TopAYAM 5—10 %-HplM pacTBopoM consl. IIpH ofc/ykH-
BAHHH BO3AYXOAYBHbIMH MallHHAMH KaHAJMH3aLHOHHBIX OYHCTHBLIX
COOpYXEHHH OYHCTKY BO3/yXa cJeAyeT NpPOM3BOAHTEL JHIbL MPH pac-
npefesieHHH ero MeJKOIODHCTBIMH a3paTopamH; TMpH Nojade BO3AyXa
KPYNHBIMH Ny3bIPAMH OUYMULATB BO3AYX OT COJEpHKAMEHCH B HeM
MBUIH HeT HeoBXOAMMOCTH.

[Tpu skcnnyaTaunn BO3LYXOCGOPHHKOB, HCNOMb3YeMEIX M Bbi-
P4BHHBAHHMA TOJAYH KOMIPECCOPHLIX MAWHH W JJIA 3ajepiaHus
COflepXKamMXCsl B BO3AYXe BIaTH H Maces, HeoSX0JHMO CBOEBPEMEHHO H
PerylapHo, He pexe 2 pas B cMeHy, BbINYCKATh H3 HHX BOJYy H Macio.
Cnyck KoHAeHCaTa H3 BO3LYXOCOOPHHKA JOJDKEH MPOH3BOAHTHCH
TaKKe nepel KaXKanlM nycKoMm MawuHbel. | pas B 2—3 roxa eo3nyXo-
COOpHHKH CJIelyeT OKpPdWHBaTh CBeTJIOH Mac/JsiHOA KpPacKOH.

Bo3ayXxoc60pHHKH AOJKHBEL MEPHOAHYECKH OuYHILAThcs. BHyTpeH-
HIOK OYHCTKY HX OT CTYCTKOB MAC/ja M MpouYMX OCajKoB CJAEAyeT mpo-
H3BOJHTL HE pexe | pasa B MoJrofa nepes npolyBKo# BO3AYXCNpPOBO-
o, KanuranpHulit peMOHT BO3AYXOCGOPHHKOB [OJIKEH  OCYLIe-
CTBIATLCS B CJIydanXx OOHAPYXEHHR NPH OCMOTPaXx HA HX BHYTPEHHHX
M HapYyXHbIX TOBeDXHOCTAX, narpybkax, ¢JaHuax H apmarype
3HAYATE/LHBIX KODPO3HOHHbIX 00pasOBaHHH, 2 TaKXKe MO YKa3aHHIO
FOCYNapCTBEHHOH WHCHEKIHH.

PerynvpoBanue nojlauv Bo3YyXd OT yCTAHOBKH OTAE/IBHBIM NOTDE-
GuTtesisiM NO/DKHO obecneynBaTbCs C MOMOWIBIO KOJJIEKTOpa-pacnpeje-
JIMTENS, MMEIOLIETO COOTBETCTBYIOMIEE KOJIKYECTBO OTBETBJEHHA B 3a-
nopHo#t apmarype. 3anopeasi apMaTypa pacnpeiesHTens B mpouecce
DKCANyaTAUHH YCTAHOBKH JOJDKHA TMOCTOSHHO COJEPXKaTheA B He-
NpaBHOM COCTOSTHHH H DPEMOHTHPOBATLCH B CPOKH, YCTAHOBJIEHHBIE
I KPaHOB H 3aJBHXeK.

§ 7.18. IxkcnayatauHa BO3RYXOAYBHbLIX H KOMIDECCOPHBIX MALINH

B mpouiecce o6cnyKHBaHHA CTAHUHHA ¢ BO3AYXOAYBHBIMH H KOM-
NpeccOpHBIMH MAmIHHAMH J0OJkKHA OblTh ofiecnedeHa HOPMaJjibHas H
Gecnepe6ofinan paboTa Kak CTAHUHH B LlesioM, TaK H OTAE/IbHLIX ee
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arperaroB. PaSora no ofecreyeHnto HopMasbHOro M GecnepeBoiiHoro
GYHKUHOHHPOBAHHSA YKA3aHHHX BhIlE KOMNPECCOPHBIX CTAHIHH 8a-
KJI0YaeTcs:

B IOCTOSHHOM YXOf€ H Haj30pe 32 COCTOSHHEeM COoOpYmeHMHA H
ofopyaoBaHHUs;

B CHCTEMATHYECKOM OCMOTpe AeHCTBYMOLIero H pesepBHoro 060-
PYJAOBaHHS H COOPYMXEeHH;

B TEKYINEM PeMOHTE 000PYAOBAHHS H COOPYKEHHH, PeOTRpaIalo-
WEeM HX [albHeHIIHA H3HOC W aBapHH;

B KANHTAaJbHOM DEMOHTE C LEeNbl0 OOGHOBJIEHHS OTIEeNbHbLIX yacreh
060pyNOBaHHA, MEXaHU3MOB H COOpPYIKEHHH;

B BBINIOJIHEHHH HCNBITAHUH H HCCAEIOBAHHHA, B NOCTOSIHHOM NpoBe-
JEHHH ydera, OTYETHOCTH W aHaju3e paboThl Bcero 0o6OPYAOBAHHS
CTaHUHH H OTIENbHHIX €& arperaroB-C LeMblo BhIABJEHHS HauGojee
3KOHOMHYHLIX PeXHMOB 3KCONAYyarauHu o60PYIOBAHHS CTaHLHH;

B BEJIEHHH MOCTOSIHHOLO KOHTPOJSA 3a coOMI0IEHHEM HOPM pacxona
3JIEKTPO3HEPTHH, [OPIOYEro, CMa30YHBIX H OOTHPOYHBIX MATEPHANOB;

B NOCTOSHHOH Gophbe 3a CHHXKEHME BCSKOro Poja MpoH3BOACTBEH-
HbIX NOTEpPb;

B eXXeroso# npoBepKe 3HaHAA NEPCOHAJIOM MPaBHJ 3KCIAYaTalLHH
o60pynOBaHHA CTAHIIHH.

C uesbio ofecnevennst HanGosee SKOHOMHYHBEIX YCAOBHH 3KCMya-
TAaUHH 06OpYIOBAHUSA CTAHUHH HA OCHOBE HHCTPYKLUHH 3aBOJa-H3TO-
TOBUTEJIS H TPOBEJEHHBLIX HA Mecre HccliefoBaHHH pa3pabaThiBaercs
CrellHaNbHast MHCTPYKIUS NO SKCMAYAaTAUMH BO3AYXOLYBHHIX H KOM-
NpeccOpHLIX arperaros.

[Ipu pasMelneHHH BO3AYXOAYBHHX MalIHH B JIECKHX HeOTam/HBae-
MBIX CTPOEHMSAX, 3alHINAIOMHAX JHIML OT atMochepHBIX 0CajKOB,
B KauyecTBe HX MNPHBOAA CllelyeT NMPHMEeHHThb ACHHXPOHHBIE 3JIEKTPO-
ABHraTesin TpeX$a3Horo ToKa B 3aKphiroM HcnonHennn [14 ). Tlpu Bbl-
6ope cMa3oyHOro MarepHala Afs MAIHH, PaboTAOIHX B yKa3aHHHIX
yCJIOBHSX, caeAyeT YJYHTBIBATH Mpele/ibHBIE 3HAUYCHUH TeMnepaTyphl

Hapfxmoro BO31yXa, NpH KOTOPHIX OHH OYIYT 3KCIYyaTHpPOBATHCH
[151.

CyTouHas BeAOMOCTb SKCTAYaTAIHH

Ne — 3a
Komnpeccop ) PemoHT KOMMpeccopa
(BO3AYXOAYBKA (RO3AYXOAYBKA)

- | CMeHeHO OunmeH Cnywen

(moBap- Nepetn- po3fly- KOHAeH-

— ocTa- neHo) TH CaNb- | yocfap- caT u3
i yuy HOBJIEH MACI0 HHKH HHK BO3AYX0- nocta- nymeH B
a| = cO0pHHKa | BAeH HA | IKCMAya-
<) = PEMOHT TALK

=H| o

U-MHH Y-MuH 4-MHH Y-MHH Y-MHH Y-MHAH Y-MHH Y-MHH
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TpyGonpoBoawl B npefiesax CTaHUMH H BHe €€ JOMKHBI HAXOUThCS
NOJ NOCTOSAHHLIM HaboneHHeM o6cayKHBalowero nepcoHana. Ocmorp
H NpOBEPKY COCTOAHHA TPyOONpOBOAOB W apMarypbl TPOH3BOAAT
B CIeAYIOUHE CPOKH:

HAapYXHb ocMOTP TPYOONPOBOLOB W NPOBEPKY COEHHEHHH H
CaNlbHHKOB apMaTyphl — €XKeJHEeBHO;

MPOMbIBKY H TIPOAYBRY TpYGONPOBOJOB B Mpejedax CTaHLUHH —
He pexe 2 pa3 B roj (BecHOH H JTI03[HeH OCEHBI)) NpH TeMmnepaType
Bhlllie HYJs,

PEMOHT 3anopHo#i apmarypsl — He pexe 1 pasa B roi B NepHoA
PEMOHTA OCHOBHOTO 060pynOBaHHS CTaHLMH.

[TpoBepka KOHTPOJILHO-H3MEPHTENLHBIX NPHBOPOB JOMKHA TNpoO-
H3BOJHTLCA B CPOKH, YCTaHaBJiHBaeMple FpEICpHKOM B COOTBETCTBHH
C [paBHJaMH, TpeJycMOTPeHHbIMH HHCTPYKUHeHR Kowmurera craupap-
TOB H M3MEPHTENbHBIX NPHOOPOB. B cOOTBETCTBHM ¢ copepiKaHHeM
3THX MPAaBHJ COCTABAAETCH CleuHalbHas HHCTPYKIWAHA No PEMOHTY
H yxony KOHTpOJIbHO-HBMEpHTeJleOﬁ annaparypsl CTAHIIHH.

He pexe | pasa B 1—2 roaa B npouecce 3KCNayaTauHH BO3NYXO-
AYBHLIX H KOMTMPECCOPHBLIX YCTAHOBOK HBOGXOILHMO OCYILUECTBARATL
CHATHE XapaKTEPHCTHK HJH HHANKATOPHBLIX ﬂHanaMM Kaxjaoro
arperara CTaHIMH.

[Ipn akcniyarauus BO3LYXOAYBOK H KOMIpPECCOPOB BeleTcH cy-
TOYHAS BeiOMOCTL no (opme 6.

§ 7.19. NINO u MNP ro3ayxX0AyBHBIX
H KOMIIPECCOPHLIX MALIHH

OpraHH3allHI0 CHCTEMBl TNJIAHOBO-NpPeAyNpeJHTeIbHHX OCMOTPOB
(III1I0) n pemouror (IM[IP) caenyer BecTH cOriacHO HHCTPYKUHH
MuHHCTEPCTBA KHJIHLHO-KOMMYHaNbHoro Xo3sificrea PCOCP.

Cucrema 006s13aTe/ibHbIX TEPHOZHYECKHX OCMOTPOB COCTOHT H3:

eXKelHEBHBIX OCMOTPOB PYKOBOISMIIHM MEPCOHAIOM Bcels MaLUHH-
HOrO 3aJ1a H ero o6opyAOBaHHH;

dopma b
KoMnpeccopa (BO3AYXO4yBKH)
mecall 198 —_roxa
[Mokaszatenn paGoTsl
Mpume-
HaHHe
BO3AY- BOARO- MAaHO- amnep- BOJST- BATT- ¢qger- TEPMO-
xoMep mep MeTp MeTp MeTp MeTp 9HK METp
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Tabaunua 7.4. OcHoBHHe HenoNagKH npu paboTe NOPLIHEBHIX

KOMAPECcCOPHBIX MALIMH

IMpuanaku
HeHCNTPaBHOCTH

Bo3MOXHue NPHYHHM HeKCNPABHOCTH

Cryx B Kaprepholl wuacTy
MalliHHBL

Ciyk B
npeccopa
CTyx B KJIanawax

Harpes noawwnuuxop Bhi-
we 60—65°C

UWIHELPE  KOM-

Harpesanue pyGawku uu-
JAUEAPA MAIIMHHI ¥ KphIlLex
knamaHos Beile 40—45 °C

Koneunoe pnaeaenpe poilne
HOPMATLEOTO

YMeHBIlIeHHe NOfaYu  BO3-
Lyxa

YMeHblIeHHe NONaYyH BO3LY-
Xa NpH OJHOBPEMEHHOM MOBhLI-
1IEeHUHN TeMNepaTypsl KpbILKH
HargeTaTeJbHOro KJjanaHa

Ocnabaenite roJOBKY WATYRA WM BTYJAKH xpeitil-
KON(pHOro maibua; cpafoTAHHOCTL BRAAfbILeH Moi-
WIMOHWKOB; ocla@nenHe Y€K WAH KpenjieHWd mnpo-
THBOBeca

Ma/io BpeiHOe NpPOCTPAHCTBO; KYCOK c/ioMaBluefi-
cA KﬂanaHHOﬁ NJacTHHKH B UHWAHHApe

QOcnabnenne NpyXEBHE; NOJOMKA K/anana

HEHCHPEEHOCTL MAacJIOCHCTEME! 3al‘pﬂ3HeHHOCTb
CMa3KH; IMJ/IOXafd nNPHroHka NOAIINNHUKOB;, HeHC~
NPABHOCTh B CHCTEME OXJAaWAeHUA

To Xe

HewncnpadHoCTs B cHCTeME CMAa3KH, NPORYCKH
B HaArHeTaTeNbHbiXx KAaNaHax;, AJIHTEIpHAA pa50'rﬂ
MallyHel 6e3 nepepniBa

IOnurenpHan paBota MawnHo Ge3 nepepeisa;
paspHB BO3AYXONpPOBOAA; TMPONYCK B MOPUIHEBHIX
KOMbUAX; HeHclipapHOcTh PalOTHL PeTryasTopa Aas-
JIEHHS

HencnpaBen BeachlBalOIu# K/A2NaH; HENpaBuib-
HO OTPEryJupOBAH pETYNATOP AABJEHUA; Heuc-
npaBeH HalHeTaTeJbHBIf KJAanaH

eXe[HEeBHBIX OCMOTPOB OGOPYAOBaHHS MJEHYPHEIM MEPCOHANOM
B Mpouecce nepefiadH JexypcTBa;
€XeHeJeNbHLEIX OCMOTPOB OTAENBHHX y3JI0B BO3YXOAYBOK H KOM-

Mpeccopos;

NepHOJHYECKHX OCMOTPOB Y3.JI0B, qacTefl H Bcero arperara B LeJioM
C 3aMeHOM H3HOCHBUIMXcH Aeraneil, KOTOpble BKJOYAIOTcHS B I1aH
[I1IP (rekymero H KanHTaJbHOTO).

[pofonXHTENBHOCTh TEPHOAA B MECHUaX MEXAY OCMOoTpaMH H

TEKYIHMH DEMOHTAMH AJs TPYGONpOBOJOB, BO3AYXOBONOB, BO3AYXO-
LYBOK, KOMNPECCOpOB M apMaTyphi 3THX arperaror nphbenesa B § 7.6.

OcHOBHple BHAB HEMOMNAJOK B PabOTe MOPLIHEBHIX KOMIMpPECCOpHHIX
MalliH M BO3MOXKHLIE NPHYHHEL HX BO3HHKHOBEHHS pPACCMOTPEHB
B rabn. 7.4.

YTouHenue HpH‘IHHb{ HEHCIIDaBHOCTH OCYUIECTBJISETCH nyreM
OocMoTpa arperata, ero o60PYNOBaHHS M COMOCTaBJeHHsS NoKasaHHH
H3MEPHTENBHHEX npHOOPOB.

§ 7.20. Texnmxa GezonacHOCTH

[Ipn npoeKTHPOBAHHM H 3KCMAYATAUHH BO3AYXOAYBHHIX H KOM-
IpecCopHuIX cTaHuu#i HeobXxoaumo cobmoaars obmue TpeGoBaHHA TeX-
HHKH 6€30[aCHOCTH, H3JIOXEeHHHEe B opuuuaabHOM HOKymente «Ilpa-
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BHJA Ge30NacHOCTH MPH SKCNJAyaTamHH BOAONPOBOAHO-KAHAIH3a-
UHOHHLIX coopyxeHH#» (cM. § 7.8 Hacrosmero pasjena), B KOTOPOM
COJep2KATCH OCHOBHBIE NOJOXEHHS MO TeXHHKe 6e30MacCHOCTH, Kacalo-
IMHeCH YKa3aHHBIX YCTAHOBOK.

B CHulle [29] B pa3fene «Bosnyxonysume cranuyn» NpHBOASTCS
CHENYIOIIHE LOMOJNHHTE/NbHLIE MOJCKEeHHR H3 o6MacTH TeXHHKH Ges-
OflaCHOCTH, KOTOpheé HEOOXONHMO YUHTHIBATH NPH NPOEKTHPOBAHHH
H 3KCNJyaTanHH KOMNPECCOPHBIX YCTAHOBOK:

MpoXoAsl MEXJY BHICTYNAIOMHMHM YacTMH arperatos CHeayer
NPHHHUMATL paBHLIMH 1,5 M;

l‘ﬂﬁapHTH MOHTAXHBIX TLIOUAA0K ONpeAeNsioTcs raﬁapm‘amn
ONHOTO arperara H NMPOXOAaMH BOKPYI Hero IHpHHOH 1 wM;

ANg MOHTa)a pacnojaaraemMoro B noJABAJLHOM TNOMEIEeHHH o6o-
PYAOBaHHA B NnoJY MAWIHHHOFO 8aja HEoOXOJMMO NpelyCMAaTpHBATH
MOHTAXKHHIE JIOKH;

3/1eKTPOABHTaTeNH BO3LYXOLYBOK H KOMNPECCOPOB MO/MHH OLITh
c6M0KHPOBatbl C 3JEKTPOJBHraTeNIeM MAaC/JsSHOTO NMYCKOBOrD Hacoca
TaK, YTO6bl BO3NYXOAyBKa HJIH KOMIIPECCOp He MOINH GrITh BK/IOYEHBI
6e3 npefBapHTENBLHOrO MYCKa Mac/SHOTO Hacoca;

ABHrate/it ABYyX NMyCKOBHIX MaC/JAHBIX HACOCOB AOJIXXKHLI [THTATLCH
OT pa3HblX TpPaHcGOPMATOPOB € aBTOMATHYECKHM BKJ/IOYEHHEM BTO-
pOro HACOCA NpH BHIKIOUEHHMH H3 CETH NepEBOre;

H3MepHTeNLHas annaparypa BO3IYXOALYBHOIG HJH KOMIpeccop-
HOT'0 ATperata JoAKHa HMeTb CHCHANH3AUHKIO NpeleabHEIX NoKasarteled;

AASt NOBHIIEHHS HAJEMHOCTH PAGOTH YCTAHOBOK JOJKHA GHITH
ofecneyeHa nofiHass aBTOMATH3AUHs KOHTPOAS H YNpaBieHHH BO3-
LYXOLYBHHIMA H KOMIIDECCOPHBIMH arperaTam.

B «[lpaBnsax rexuuuecKol SKCNJyaTauHH BOAONPOBOJOB B KaHa-
ansamuu» [21] ykaspisaercs, 4To BO BpeMs SKCNYaTanHK MALIMHHCTY
KaTeropHYecKy 3ampeuiaeTcs: TOPMO3HTh PYKaMH MAXOBHK KOMInpec-
COpHOH MaWNHBI, CHHMAaTb BO BpeMs paboThl arperara 3aLIUTHLIE
Orpa)<JeHn s, NOJOrpeBarb MAAMLHON NaMnoi Maclhonpopol, PeMOHTH-
poBaTh arperat Bo Bpemsi ero paboTHl.

[Ipn BO3HHKHOBEHHH B KapTepe HJIH UHAHHIpe MALIHHBL HEHOp-
Ma/lbHOro CTYKa MAImHMHHCT JNOMIKEH HEMENJIEHHO OCTAHOBHTh arperar
KAaK aBapHAHBIA, NOCTABHTL B M3BeCTHOCTh HayaJbHHXA CTaHLHH,
AHCNeTYepa HAH TMABHOTO HHMKEHEepa, NPHHATb HeOOXOAHMble MEpHI
no JHKBHIALHHM [OBPEKIEHHH.

Ofne csefleHHst 06 HHCTPYKTaMXe OGCNYXHBAIOLWEro NepcoHana,
npoBepKe ero 3HaHHA B 06JIaCTH TEXHHKH GesomacHocTH, Heobxonn-
MOCTH nOIBEPraTh HMCMBLITAHHIO B TNOJIOXKEHHBIE CPOKH COCYIbl, Ha-
XOSIHECH Noj AaBreHHeM, H T. I. HMeloTca B raape | ganHoro pas-
Jena cnpaBOYHHKA.

PaapaGoTannas Ha OCHOBAHHH H3JOMEHHEIX JAHHHIX HHCTDYKIHS
Mo TeXHHKe Ge3onacHOCTH AOMKHA OwiTh BHEIBEIUEHA B MAIIHHHOM
3alle Ha BHIHOM MecTe. BO31yXoAyBHLIE B KOMMpEecCOpHHE CTaHIHH
NOMKHH OHTL OBOpPYLOBaHB MNPOTHBOMOXKAPHHM BONONPOBOIOM H
0653aTesbHO CHabKeHB NMEeHHBIMH OrHeTYUIHTeNSMH.
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Fnaesa IV. 3KCNAYATAIIHA 3JEKTPOOBOPYHOBAHHU A
HACOCHBIX CTAHUUHA

§ 7.21. O6mue noaoxenus

Oas npuBoja MeXaHW3MOB HacoCHBIX CTAHIHMH, KaK MpaBHJo,
NP HUMEHAIOTCH MEKTPOABHTATE/IH TTepeMEHHOT0 TOKa, OGbIYHO NOCTaB-
NsieMble KOMIIJIEKTHO ¢ 0GOpYLOBaHHEM.

Hanpsxenne B cern, or KOTOpO#t AOKHBE MHTATLCS 3JEKTPOIBH-
raTtesv, B 3HaYHTENbHON Mepe OonpejensieTcst MOLIHOCTBIO MOCHAeNHHX
(rabn. 7.5). [lpakTHyecku nNpHHHMaeTCH, YTO €CAW MOLUHOCTb [BH-

Tab6awuwa 75 OpuHeHTHpOBOUHAR CBASH MEMXLY HANpAKEHHEM
H MOULHOCTHIO ABHrATEIs

Hanpsxenne cepuitnoro gsuratens, B
Momnocts cepufinoro
NBHraTens, KBt

380/220 3000 6000 ic 000
oo 90 Ecth Het Her Her

90---400 » Ectb Ects »

400--1000 Her » » »
1000 1 moume » Her » Ecm

ratenst MeHniie {50 kBT, To Hanpsenue 10MKHO OHITh HHU3KHM
(380/220 B), a npu mownocth Gosiee 250 kBt — Bricokum (ot 3000—
6000 no 10 000 B). B nactosinee BpeMa BBOAUTCS Hanpamxenue 660 B,
KOTOpOe TOUBOMHT MHTA1b LBHraTesn MowHoctslo o 250—350 kBr.

Jpurarenn nepementoro TokKa B 3aBHCHMOCTH OT KOHCTPYKLMH
poTopa GHIBAIOT: ACHHXPOHHEE C KOPOTKO3aMKHYTHIM DOTOPOM, ACHH-
XpOHHBIE ¢ (al0BLM POTOPOM, CHHXPOHHEIE.

DnekTpoaBHTATENH C (hA30BLIM DPOTOPOM NPHMEHANOTCA B JBYX
caAy4asix: Korja NPHBOAHMbBIA MexaHuaM HMeeT GONbIIoH MYyCcKOBOH
MOMEHT (HallpHMep, TsXesble IPOGHJIKH, IJHHHLIE 3arpymeHHbIe
TPaHCIOpPTEPL]) MAH KOTJA MOILHOCTR 3JIEKTPOJBHraTens cOCTARJSET
okoso 30—35 % or MOLUIHOCTH HCTOUHHMKA [HTAHHA.

CHHXPOHHBIE JBHraTeH, KaK MPaBHJIO, BHIMYCKAlOTCS HA Hanps-
#enne 3000 B u soine. OHH CiioxHee ACHHXPOHHBIX KAK 110 KOHCTPYK-
UHHM, T4K W TO annaparype YynpapjieHHs H 3allWTHL.

§ 7.22. IxcnayaTauHs siekTpOJBHraTeNed NepeMEeHHOro ToKa

KoHeTpyKuHS JBUraTenst [o/iHA COOTBETCTBOBATh YC/IOBHAM
oKkpyxatome cpensl. JIis HACOCHBIX CTaHUMA NPHMEHSIOTCA CReAYIo-
wHe MonHGHKALHKH JBHraresefi: OTKpoiThie 3allMILEHHbIe (BK.AlOuas
npofyBaeMble), 3aKpbiThie O6lyBaeMble. MOIGHOCTD ABHraTesl JaHHOTO
raﬁapma B yCJIOBHAX 3KCILJIyaTallHH 3aBHCHT OT Marepudana, H30-
JUPYIOIEro ero o6MOTKH (T. e. KJjacca H3OMSUHH), H OT TeMnepa-
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Ta6nmua 7.6. Knaccw wsoaAsingn H npejelbHHE TeMIepaTypH
Harpesa W meperpesa ofMOTOK SJeKTpojBuratenef

e
S9E [lpeAesbHO AOTYCTHMLIE Temme-
5= I paTypel 06MOTCK ABHratenei
Cre (mo TOCT 183—74), °C
gzl
A g
Eufg MaTepnans H30AHUHR Harpeso- noauas
Foge cTOf- | MPeBBILeHHE, | o6yoTKa
o gom, | coenia pax | (puncsan
00 °C, He 10~ OXNaEKAA0-
8358 Gonee welt cpesol | yivio cpeay)
A Boaokuucreie maTepranbt ua 105 50/60 §0/100
X/IONKa WIH IIeTKa, NponuTas-
Hble Mac/JaMH HJIH CMONaMH
E CHuTeTHUeCKME H opraHuue- 120 65/75 105/115
CKHE MaTepHaasl (NJeHKy, BO-
JIOKHA, CMOJIHI)
B MartepHaAb Ha ocHOBe CIIONH, 130 70/80 110/120
ac6ecTa Win CTEK/IOBOMOKHA C Op-
FaHWYecKHMH CBA3YIOUWMMH H
NpPONUTHIBAIOULHMH COCTABAMH

NIpumMeganne B uHCAHTene [IOKA3AHW TEMMEPATYPH, H3MEDSeMHEe >XHAKOCT-
HHIMH TepMOMETDEMH, 8 B 3HaMeHaTe/le — METOAOM COTPOTHBJAEHHS.

TYpH OKpy¥Xawumeit (t. e. oxnaxnawoieil) cpeasl. B cooTBeTCTBHH ¢
I'OCT 183—74 nBuratesb Moxer pa3BHBaTh HOMHHaJbHYlO (nmac-
NOPTHYIO) MOIHOCTb, €C/IH TeMnepaTypa OXJaMAalouero Bosayxa He
peime 40 °C.

Hdas u3onaunr o6MOTOK IBHrarened, ycraHaBIHBaeMHX B Ha-
COCHBIX CTaHUHAX CHCTeM BOJOCHAGMXEHHR M KaHAJNH3aUUH, NPHMEHS-
I0TCS MaTepHa/bl, yKasaHHble B Taby. 7.6. Brifop Knacca H3onAUHH
TIPOH3BORMTCH H3TOTOBHTENEM HABHrarens M0 3ajaHHOH (3aKa3uHKa
arperata) M COrJIaCOBaHHON € HACOCOCTPOHTENLHHIM 3aBOJAOM TeM-
nepatype OXJaXAalomed Ccpenwl.

[penensnas TeMnepatypa HarpeBa N8 ABHrarteNns € H3OJSLHEH
JAHHOrO KNacca CllaraeTcss M3 TeMneparypsl neperpesa (T. €. TeM-
nepaTypnl, 3aBHCALIEH OT HArpy3KH JBHrarens) H TeMmneparyphbl ox-
Naxjawuedl cpeibl (Yame Bcero BO3LYX 1eXa HJAH HapYMXHER BO3-
nyx). INostomy H3MeHATb Ge3 pacyera WJIH HCNEITAHHS YCNOBHA OX-
NaxaeHHs JABHratTessd, Hanpumep 3aKphlBaTb BEHTHAAILMOHHBIC OT-
BepCTHS, HEJOIYCTHMO,

Ecnu TemMnepartypa OXJaxnatolllero Bo3jyXa HHXKe YCTAHOBJEH-
wo#t TOCT 183—74 (40 °C), 10 Harpyska Ha faHHBIH JBHTATeNlb MO-
3eT GbITh BIIE NMACHMOPTHOH, HO TAKOH, yrofBl TEMNepaTypa Harpesa
OGMOTKH He TpeBbilliajia HOpMsl, yKasaumosr B Tabn. 7.6. Ecau of-
MOTKa JABHTare/si He MMEET BCTPOEHHHX JaTYHKOB TeMNepaTypHl, TO
cTeneHb HarpeBa (HO He Deperpepa) oOMOTKH, & CJIEJOBATeNbHO, H
HarpySKH JBHrarte/s BeCbMa NPOCTO H IO0CTaTOYHO TOYHO ONPeAenIoTes
nyTeM M3MepeHHs ee aKTHBHOI'O CONPOTHB/IeHHS H TOC/eNYIOllero pac-
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yeta. Hanpumep, ans oOMOTKH M3 Megu CNpaBeAJHBO YpaBHe-
HHE

Rrap (fxon + 235) = Rxon (trop +- 235), (7.6)

rie Rpgp ¥ Ryon — M3MEPEHHHIE COMPOTHBJEHHS OOMOTKH B rops-
4YeM H XOJIONHOM COCTOSIHHH, fy,; — TeMmepaTypa oOMOTKH, NMpH Ko-
TOPOH H3MEPANOCH Ryoy (NOC/E MOHTAXKA, PEMOHTA HJIH LJMHTE/AbHOIO
npocTost ABMraTess, NpHYeM B TaKHX ClydasX Temneparypa o6MOTKH
paBHa TeMNepaType B uexe); fn,p, — HCKOMan TeMIlepaTypa Harperof
OOMOTKH; 1/i7 OOMOTKH H3 asoMuHHsl BMecto 235 crasuTcst 245.

HMamepennst R,y 0 Ryon HEOGXOAMMO BBINOJHSATH OIHHM H TeM
€ KOMIUIEKTOM MNPHGOPOB (OOBIYHO aMMepMeTp H BOALTMETP).

Jpurarenn mamnoil w cpefHeifi MOIIHOCTeH NOYTH BCErflla HMEIOT
NOAWHNHAKA Kagenus. CpoKH CMEeHB! CMa3sKH MOJUIHIHUKOB 3ABHCHAT
OT TEMIIEPATYPhl OKpyxaiouledt cpelbl. s HacoCHBIX CTaHIME cMa3Ka
3aMeHsiercad |1—2 pasa B roa.

Ieyrarenn Gonbiioft MOUIHOCTH MOTYT HMMEThb KaK TMOALUIHIHHKH
KaYeHHsl, TaK #d cKoab)eHHs. CMeHa JXHMIKHX CMas3oK ¥ KPYMHbIX
IABHrateniefl npoussoaurcs 2—3 pasa B roA. Ina KoHTposs TeMnepa-
TYpbl NOIIIHITHAKOR KPYNHLIX ABHUratefiell H HacocoB 1eaecoofpas’sHo
NPHMeHATh AHCTAHLHOHHbBIE npubopsl Tunma ATB-229, kaxabli xoMmim-
JIEKT KOTOPBIX MOMET KOHTPOJHpOBaTh pafiory BCeX NOAUHIHHKOB
OfHOro arperara. TepMoCONPOTHBJIEHHS NpHOOPA HMEIOT HeGONbINOH
Aunamverp (3,5—4,5 MM), n0o3TOMY JErKO BCTPAHBAIOTCA B TENO TOJ-
WHNHAKA Ka4yeHHs. B NOAIUMNHHKYE CKOJIbXKEHHS BCTPAUBAIOTCH 4aule
BCero tepmoMerpr conpotuBaennss tHna TCM-5075 HaH tepmoGan-
noHul npubopos TCM-100, HO MoryT MpPHMEHATHCH H TEPMOAATYUKH
npubopa ATB-229,

Ins peurateneit HeGonwluoi MomHocTH (HanpsxenHeM 380/220 B)
Y COOTBETCTBYIOUIHX HACOCOB JHCTAHIHOHHLIA KOHTPOJMb TEMMEpaTyphl
He TMpHMEHSercst; AJ88 MecTHOro KOHTPOJISt HCMOJL3YIOTC TepMo-
kpackH. [Tocnensue Golaior 06paTHMBIMH H HeOOPaTHMEIMH: OGpaTH-
MBI De3KO MEHSKOT CBOH LBeT PH HarpeBe MOAMIHMHHKA 10 onpefe-
JIEHHOH TeMmrepaTypbl ¥ BOCCTAHABJMBAlOT €r0 NPH CHHIKEHHH TeM-
nepaTypel, HeoGpaTHMble — He BOCCTAHABJHBAIOT OCHOBHOM 1BeT (¢XO-
JIONHBIH») IPH CHHMEHHH TeMMepaTypel, O3TOMY Ha KOHTPOJHPYeMbIi
MOAWHNHHK DEKOMEHAYeTCH HaHocuTh HBe MOJIOCKH — OfHY ofpaTH-
MOH, JApyrylo HeoOpaTHMOH KpacKaMH.

Onst anexTponpuratesiel M HAacOCOB TeMIlepaTypa NMOALIHIHHKOB
He J[OJ/KHA TIPEBLIIATH YKA3aHHYID HHXKE.

Mogurnnuukn  TIOAIUHNTHEKRA
HKadeHH# CKOMbIKEHHA
INpepensras TeMmepaTypa Harpesa (mo
TEPMOMETPY) . . . =« « « . . .. . - 95 80
Ipenensnas TemnepaTypa neperpesa (npe-
BplllleHHA N0 CPaBHEHHIO C oKpYyxaioued
CPemoit) . . . . . . e e e . 60 45

Ha kopnycax mBuratesedl W HacocoB AOJMHBI ObiTh HapHCOBaHLI
CTPEJIKH, YKa3blBalolUIMe NAaCNOpTHOE HaNpaBieHne BpaieHus. Kopny-
ca IBUraTesied M NyCcKOBOH annapaTyphl ciefyer HaAeXHO 3a3eMJsITb.
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§ 7.23. Jxcnayataunsa siexTpoABHrartenefl W 3JeKTPOANNAPATYPb
(IO » NMP)

O6imune ykasaHus, GOPMBI IKCNNYaTaHOHHOH LOKYMEHTAUHH, a
Takxe obwveMbut mposefeHus 11O wu IIITP texuosnoruyeckoro oGopy-
JOBaHHA BOJONPOBONHO-KAHANH3AUHOHHEIX COOPYKEHUI TPHBELEHE!
B pabore [17].

AnekTporexHHYecKass yacTb B 3ToM «[losioxKeHuu» paccMoTpeHa
oueHh KpPaTKo, a NpHBefleHHble cpokd BrmoaHenusa III1O u TIIP ne
COOTBETCTBYIOT CPOKaM, PEKOMEHIYyeMbiM LIS APYTHX otpacaeil Ipo-
MBbIIIJEHHOCTH. K TOMY »Ke 3a mepHoll, MCTeKINHHA ¢ MOMeHTa yKasaH-
HOro IOKYMeHTa, MHOTHE HAcOCHBIe CTAHILHUH CTaNK paboraTh B MOJAHO-
aBTOMATHYECKOM peXHMe: MOCTOSHHOe [eXYPCTBO MEepcoHana 3ame-
HeHO NHCNEeTYepCKHM KOHTPOJIEM M yrpapieHHeM. I3TH obcrosiTellb-
cTBa NnoTpeGoBaiH IJisi TaKHX CTAaHUHH BBeJEHMS CHCTEMBI TepHOJH-
YecKHX 3JKcmyaranHoHHsX ocMorpoe (D0) obopynoranust (B ToM
yHcsle M 3JeKTPoobopynoBaHHsl) H coopymeHHH B uesom. Ilpu npo-
BegeHHH 30 0OGXONUHK ocMarpuBaerT paforawoliee H pesepBHoe 06o-
pynosaHHe H TPyGONPOBOAE!, NPOBEPAIOT, HET JH NpoTedek TpyS,
HeOoOLIYHLIX IIYMOB, BHOpAlluf, 3aMaXxoB M HCKPEHHR, a TaKxe ycno-
BHA paboThl OOBEKTa B lIEJIOM (HCTPaBHOCTE KPOBJH, OKOHHBIX MpO-
€MOB H 3a4llOPOB BXOIHBIX ABepei M T. I.).

Cpoxn n ob6remul nposefenus 0, IO u [IITP pasanunnie ¥ 3a-
BHCAT OT MPOHW3BOJHTENBHOCTH H Ha3HaueHHs HACOCHOH CTaHUMH,
HaJHYHA pe3epBHEIX arperaToB, XapaKTePHCTHKH OKpYkaloueh
cpenbl M T. M. YKa3daHHoe pbliie «[lonoXeHHe» HEJOCTATOUHO YETKO
YUHTHIBAeT 3TH OGCTOATENBLCTBA, BCJIGACTBHE UEro Ha NPAKTHKE 4acTo
cpokH H ofvemnl mnpoeegseuns II[1O u II[IP ycranaenusawres Ha
OCHOBAHHH MECTHOTO ONMbITA IKCIYATALLHH HJH 10 OlLITY paboThl aHa-
JIOTHYHBIX OOBEKTOB.

Jlns sneKTpoo6opynoBaHHS HACOCHBIX CTAHUHA OOLIYHO TNPHHH-
MalTCH CPOKH, yKasaHHble B taba. 7.7. Ilpu 3toM HeoOGXOAnMoO oT-
MeTHTb, 4TO B COJILIIHHCTBE CHCTEM MPOMBIIJIEHHOTO BOAOCHAGKEHHH
n sopootsenenus [1[10 u I[P ocywecTeasiores no eqnaoMy rpaduky
KaK O/l 3NeKTPOTeXHHYeCKOW, Tak H A/ TeXHOJIOrHYeCKOH uacTeh
arperara. Tak KaK HOPMaTHBRHOTO OGOCHOBAHHA TAKHX pellenufi Her,
To B AaHHOM CnpaBOYHHKe cpokH nposenenus [I[TO u TP npuee-
JeHbl OTAIELHO /18 KaXXIoro BUAa obcnyxusauus (M. § 1.6 u § 4.24
Hacrosllero pasnena).

Cornacho pabore [3] mepuoinuHOCTh TeKymero W KanmHTasbHOTO
PEeMOHTOB 3JEKTpoIBHraTesedl coorserctBenno pasHa 4320 u 51 840 y
(He3aBHCHMO OT MOLIHOCTH 3/EKTPOJBHrarens).

T'osops o rpadukax nposefenus IITO r IIITP, HyxHo moauepk-
HYTh, YTO B HHX He JOJM¥KHO OHITh pasfesenns Ha paboyHe B Pe3ePBHEle
arperatel. OnNLIT SKCMJIYaTallHH NOKAa3as, YTO HACOCHHE arperarsl,
HAXOASILIMECH B pesepBe IJIHTeNbHOE BpeMs, B MOMEHT, KOTAa Tpe-
Gyercs HX NMYCK, 4acTO OTKa3hlBalOT (OTChipeBaeT H3OMFUHA OGMOTOK
ABHraTenel HacocoB M 3afBHIKEK, HAYHHAIOT TIPETbCH MOAMHIHHKH
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Ta6nunma 7.7. Cpoku npoeexnenua 30, IO g TP

KpaTkasn XAPAKTEPHCTHKA paGoT

CHcTeMa
ynpasJienus
cTaHLHed 30 [ro nnp
[TocTosiHFoE  fge. Henpepeisuoe Ccmotp  cray- Jetanbums  oc-

JYPCTBO SKCIIya-
TaLlHOHHOTO Nepco-
Hafla

HaGJMIOleHHe 33 pa-
6oToH arperata H
CTaHOHMH B [EJ0M

LHH B ULeJOM g
JeTaNbHbIf Oc-
moTp (6es pas.

MOTp, BKJIO4aA
pasbopKy arpera-
Ta, HaMEYeHHOro 110

60pKH) OTHelbHg-
ro npepBapHTeN-
HO OTKJIOYEHHODo
arperata (no rpa-
Taxy | pas B 3—
Mecs ia)
To xe

rpaduky (1 paa
B 2 ropa)

LenTpanusosan- [TepHoAHYECKHE
HOe AuCNeTYepCKoe | mocellleHHs OOBEK-
ynpaBienHe (noA- | ta  O6XOAYHKOM
HOaBTOMATH3KPO- npoBOJ.lﬂTCH oT
BAHHbIE CTAHILHH) 1 pasa B CYTKH
(18 MaJiooTBeT-
CTBEHHBIX CTAHLHH
1-—2 pasa B He-
Reo) ‘

To xe

HacocOB H T. 1.). B cBfA3H ¢ 3THM B psAjie OTPac/ell npoMbIILIEHHOCTH
NpPUMEHACTCH «CHcTeMa NepenycKa», [pH KOTOPOH pe3epBHLIA arperat
no rpaduKy BBoguTCs B paGoTy, a ofMH U3 paboTajouiux nepeBoauTes
B peseps.

§ 7.24. xcnayaTtauus NPHBOMAOB 3ANBHIKEK

Mpumenenvie na TpyGonpoBofax GosbIMX Auamerpos (400 MM
1 Gonee) 3aJBHKEK C PYUYHHIM HPHBOAOM BECHMA gelKesaTesJbHO, TAK
Kak pa6ota ¢ Rumu TpelyeT 3aTpaThl GOJBIIHX DH3HuecKUX YCHAHE H
JIHTeNLHOTO Bpemer. OfHAKO NPaKTHKA NMOKa3blzaeT, YTO 3a[BHKKH
C 37eKTPOHPHBOAOM B YC/IOBHAX CHCTEM BOJOCHAGKEHHA M BOJOOT-
BEACHHA HHOTAA paéOT&.‘OT BechbMa HEHaACNHO. 3’[‘0 o8 BACHRETCH
TeM, YTO 3aNOopHbIe OpraHbl Y HACOCOB H Ha TPYGONpopoAax AJMHTENbHOE
Bpems HaxogAaATcqd B HEHSHMEHHOM MOJIOXKEHHH, UTgo NMPUBOANHT K Kop-
po3uu NOABHXHBIX 4aCTE€H, a4 TAKMXKe€ K OTChIpEBaRyuio H30JIALHHA JBH-
ratejefi y afnnaparypbl YIOpaBJeHHSA.

Jlna 60pbOLI ¢ TaKHMH ABJIEHHSIMH Ha HEKOTODAX HaCOCHBIX CTaH-
HHAX H B CETAX MepHOAHYECKH NPUMEHAIOT «PacxaiHBaHHe» 3amop-
HHIX OpPraHOB kaK Ajifl pe3epBHHX, TaK H JAAf pa6oynx arperaros.
Y nepBeix 3allopxble OpraHbl HECKOAbKO pa3 MOapsj OTKPHIBAIOT H
3aKpHIBAIOT NONHOCTLIO (T. €. cpaGaThiBaHHe KOHEUHKIX BIK/IIouaTeNei),
a y paGoTawliHx arperatoB ofXOLUHK NPHKPHIBAET 3aMopHble OpTaHkl
Ha 10—15 % (npuueM STY BeAHYHHY XKeJlaTelbHo KOHTPGAKPOBATH

282



Mo yKasaTeJslo NOJIOXKEeHHA, HMEoLEeMYCs Ha 3aBHKKe), H 3aTem cHo-
Ba OTKpbIBaioT. Ilpu Takofi BeNHYHHe MPHKPBLITHA NPOH3BOAHTEND-
HOCTb arperata cHuxaercsi He GoJee uem Ha 4—7 %, 470 OOBIYHO He
CKa3blBaeTCA Ha BOROCHaGXKeHHH norpebutencl. YKasaHHole onepa-
UMH NPOBOAAT NEPHOAHYECKH, 10 CrelHalbHOMY IpadHKy B NepHOAL
HaHMeHblIeH Harpy3kKH Ha CTaHUHIO.

Heo6xonuMocTs «pacxaXMBaHHA» apMaTypPel oroBapHBaeTcs He-
KOTOPLIMH HACOCOCTPOHTENLHLIMH 3aBOAaMH (Hanpumep, CyMCKHM Ha-
COCHBLIM 3aBOAOM) NPH NocraBKe o6opyaoBanusi. OpHeHTHPOBOUHbLIE
3KCNMYyaTalHOHHbIE CBEJleHHs, NONYYeHHbIe Ha PAAe HACOCHBIX CTaH-
UMA, NOKas3blBalOT, YTO «pacXaHBaHHe» HO3BOJAET YBeNHYHThL Ha-
paboTKy Ha OTKa3 npuMepHo B 2 pasa.

§ 7.25. OGcayxkHBaHHe 3JeKTPOPACHPeNSTHTENbHBIX
yerpoiicts (PY)
R TpancthopmaTopunix noacranumi (TII)

O6cnyxuBanne PY sakmouaeTca B NepHONHYeCKMX o6Xogax, pe-
MOHTaX H OneparHBHbIX NepexmiodenHaX. [lepuoaudHocTe 06X0m0B H
ofbeM OCMOTpa YCTaHABAMBAKIOTCH MeCTHHIMH HHCTpYKuHsMH. Oc-
motp PY MoxeT npoM3BOAMTHLCS ONHHMM Ye/IOBEKOM.

OrneparuBHble MepeK/MIOYEHHS B 3JEKTPHYeCKHX cxeMax PY,
MOACTAHLHE, UIHTOB YNpaBieHHA M cOOPOK XOMMHBL BHINOJHATHCA
B NOJIHOM COOTBETCTBHH C YKasanWaMmH «[IpaBun Texuuyeckolt 3xcnh-
JNyaTauHH 3JCKTPOYCTAHOBOK MOTpebHTeNeM».

BoabmuucTBO TpaHchOpMaTOPOB, RHUTAIOUIMX 3JEKTPOJABHIATeIH
H OCBETHT@NbHple YCTAHOBKM, KaK Npasu/o, GhIBAIOT CHALHO IMepe-
rpyxeHnsl (ocofeHHO B 3uMHUe Beyepa). Llesecoofpa3no MPOHHCTPYK-
THPOBATL 3KCINYATaUHOHHBLIA NepcoHa/l ofBbeKTOB BOZOCHaOMKEHHS H
KaHa/lH3aLHH, KaK NoCTyNaTh B YKa3aHHRIX CAYYaix A/ COKpaHleHHs
MOBPeXJIeHHH OT NpexxeBpeMeHHOro H3HOCa H30AALHH OGMOTOK TpaHe-
(popmaropoB.

B I'OCT 11677—85 ykasaHo, uto TpaHchoOpMaToOp MOXKeT Kpyr-
Jbiff TOA HECTH HOMHHaMbHYIO (NaclopTHYIO) HarpysKy, €c/lH cpef-
HecyTOuHaf JIETHAS TeMmIeparypa OXJa)XLAOLIEro BO3LYyXa He Mpe-
seiaer 30 °C, a cpepueropopas — 20 °C. Ilpu sTofi Temnepatype
BO3JyXa Neperpes o6MOTOK 6yaer He Gonee: AAA H3OAAUMH Knacca A
—60 °C, knacca E — 75 °C (xapakTepucTHKa KJaccOB H3OJALHH Ja-
Ha B § 7.23). 3tu TemnepaTypbl HOMMKHE ONPEAERATLCH METOAOM
H3MepeHHA CONpOTHBJIEHHA OOMOTOK B XQJIOZHOM H FOPSYEM COCTOS-
HuAX (Kak nokasauo B § 7.22) u nocnefyiomum pacuerom. [leperpya-
KH TpaHcdopMaTopoB MOryT ObITh aBapHAHBMMH (aBapHs C APYTHM
TparcdopmMaTopoM, MHTAIOWIHM TY K€ 3JeKTpOCHCTEMY) H IPOAOIIKH-
TenbHHIMH (TIOBTODAIOUIHMHCS B ONpeleseHHbHe CPOKH). Bemuuusw
apapuiinbix neperpy3ok (mo TI'OCT 14209—85) npuBeleHn HHKe.
OHH He 3aBHCAT oT NpeAllecTBYoWeA Harpysku TpaHcdhopMmaTopa H
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APYTHX (aKTOPOB H ONpENeJsIoTcs TOJABKO MNPORONKHTENbHOCTBIO
(BpemeHeM) meperpysku:

AR TPaHohOPMaTOPOB € MHA-
KOCTHHIM OXJaXK[eHHeM (Ma-
CASHBIE):
neperpyska Tpanchopma-
Topa, % OT CBepXHOMH-
HAJBHOTO  TOKa

(FTOCT 14209—69) . . . . 30 45 60 75 100 200
JONYCTHMAsL AJHTENLHOCTS
meperpyaksH, MU . ., . . 120 80 45 20 15 10

Aas TpaHCHOPMATOPOB ¢ BO
AYIIHHM OXJamaeHueM (cy-
XHe):
neperpyaka rtpanchopma-
T0pa, % OT CBEpXHOMEH-

HaJbHOTO TOKa . . . . ., 20 30 40 50 60
HRONYCTHMAR JJAHTENBHOCTD .
neperpysksi, MHH . . . . 60 45 32 18 5

BeHuMHBE NMPOAOMKUTENLHBIX, MOBTOPAOUMXCA Heperpy3oK (He-
aBapUAHLIX) ONPeaeNsiOTCA CYTOUHBIM rpaduKom 3arpys3ku Tpanchop-
MaTopa, COCTABJEHHBIM B KOODAMHATAX «BeNMYHHA HATPY3KH — NpO-
ROMKUTEALHOCT: HACPY3KH» 33 MNPeAMAyWHe MAH TEKYWHE CYTKH.
Ecau neperpyska HOBTOpAETCH eXeCYTOYHO, T¢ B KayecrBe pac-
YeTHOr'o NpHHHMaercs rpadHK 3a nNpenbiAylmHe CYTKH ¢ NpPOrHo3oM
OXHIaeMOH cYMMapHOH HarpysKH Ha OCTaBLIMECH 4Yackl CYTOK.

PacyeT Be/MYHHB Harpy3ku (HOMONHUTENbHO K HOMHHAJbHOH)
APOH3BOAUTCA MO YPABHEHHIO

Snﬂﬂ = SBDH (I - K'. r)'0|3. (77)

rae Spon — NONYCTHMAR JAONOJHHTENbHAs Harpyska TpaHcdopmaropa
CBePX HOMHHaNbHOH, mnNacmoptHo#t, KB-A; Sjom — HOMHHaABHAR
MOLIHOCTE TpaHchopMmaTopa; K,  — KoagdHuMeHT 3allOJHEHHA rpa-
duka.

JInst cHUIKeHHS HAalPY3KH Ha TpaHcopmaTops Heo0X0auMO npexe
BCEero CTPEMHTHCR COKPAaTHTh BeJMYHHY peaKTHBHOH MOUIHOCTH, 3a-
rpyxatomell TpanchopMarop, HO He coBepluawole# Nojae3Hyio pabory.
3To MeponpHATHe MOXKHO OCYLIECTBHTL NYTEM YCTaHOBKH GaTapeH cra-
THYECKHX KOHAEHCATOPOB, NpeJcTaBasioullefl cof60i roroBbli wmKad,
B KOTOPOM BMOHTHPOBAHO OINpeJie/IcHHOE KOJHMYecTBO KOHACHCATOPOB.
YeraHoBKa wkaba He TpebyeT KaKHX-AHGO CROMHBIX pabor, 3a He-
KJAIOYeHHEM NPOKJANKK ONHOTO TPEeXKHABHOro Kafens Hau Tpex mpo-
BOJIOB.

Ocmotp paboralolHX TpaHchOpPMATOPOB JOMKEH HPOH3BOAHTLCA
B C/AEAyOIHe CPOKH: HOPH I[OCTOAHHOM JACKYPCTBE NepcoHana Ha
TpaHcdopMaTOpHOH MOACTaHUWH — | pa3 B CYTKH, 6e3 NOCTOSHHOrO
IeXypcTBa — He pewe 1| pasa B Mecsu, a aasd TpaHnchOpMaTOpHBIX
NYHKTOB — He pexe | pasa B 6 mecsues.

BHeouepesble ocMOTPHI cjenyeT OCYwecTBAATb NPH pe3KOM H3-
MEHEeHHH TeMNepaTypH HapYXHoro BO3AYXa K MOC/Ie KaXAOro caydas
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OTKJNIOYeHHS TpaHcopmaTopa or rasoBolt uau auddepenuHanbuol
3aUHTHL.

TeKkymne peMOHTH € HX OTKJIOYEHMEM NPOH3BOAATCA LT LEHT-
panbHBIX pacnpefe/uTeNIbHEX NOACTAHIHNA 10 MECTHEIM HHCTPYKIHAM,
HO He pexxe 1 pasa B rof, A1s BCeX OCTaMbHHIX TpaxHchopMaTOpPOB —
He pexe | pasa B 3 roga. KanuranbHEE PEMOHTHI ¢ OCMOTPOM CepAey-
HHKOB TpaHchopMaTopoB OCYIIECTBASIOTCS He Mo3xke uem uepes 6 ser
mocje Hayaja 3KCNJAYaTalHH, a B JallbHEHIIeM — B 33aBHCHMOCTH OT
COCTOSIHHA TPaHC(HOPMATOPOB H Pe3Y/NLTAaTOB H3MEPEHHS ero napamer-
poB.

Tpanchopmatop momxeH 6biThb OTKJAIOYEH NPH Bh6poce Macaa H3
pacIuHpHTeNs HAH pas3puiBe guadparMbl BHIXJONHOH TPY6Hl, a TaKxKe
OpH YCTAHOBJEHHH YPOBHA Mac/a HHXe MAaCJOMEPHOro cTeKsa.

§ 7.26. dnexTpousMepuTenbHLEEe MPHGOPE K HMX SKCIVyaTALMS

Bce snekTpounamepuTenbHEle APHGOPH, KPOME DACYETHHIX 3JEKTPO-
CYUETUHKOB, TOAJexKaT 06f3aTelbHOH NPOBEPKe OpraHaMH BeJOMCT-
BEHHOT'O Haj3opa HAM B nMabopaTopnAXx O0OBEKTOB BOAONPOBOAA H Ka-
HaJH3amMH, HMEIOWHX cllenHtanbHoe paspeureHde KoMutera cranpap-
ToB, Mep ¥ H3MepHrenbHmx npubBopoB CCCP. PacueTHhle cyeTYuKH
MoAsieKaT rocyAapcTBeHHoM npoBepKe. TpexdasHeie cuerdyHku mose-
pAIOT 4Yepe3 2 roja nocse BBOAA B IKCHAYaTalHio M 3aTem | pa3 B
4 ropa.

ITomMemieHHSA, B KOTOpPHIX YCTAHABJIHBAIOTCA PAacYeTHEIE CUETUHKH,
He NOJIXKHE HMeThb TemNeparypy Huxe —15 °C. [Ipu BosMoxKHOCTH Go-
Jiee HH3KUX TeMmmepatyp JAoKeH ObITh NPeAycMOTpPeH MeCTHHIA 060-
rpeB cueTyHKOB. CHUETUHKH TeXHHYECKOTo (KOHTPOJILHOTO) YUeTa 3Hep-
THU 1O OTAENbHBIM LeXaM, JHHHAM HJH arperataMm of6cayXKUBaloTCH
(BKnouasg NoBepKy) cumamu npeAnpuAtui. [loBepKa cUeTYHKOB TeX-
HMYECKOro yyeTa H ofHO(a3HLIX pacYeTHHIX MPOBOANTCH HE pexe
yem | pa3 B 4 roja cHiaMH NpPeANPUNTHH HJAM 3HeprocHabXkKaloUIHX
opranusaliii. BenoMcTeeHHas MoBepKa BceX APYTHX 3MEKTPOM3MEpH-
TeJbHBIX RPHOOPOB NMPOBOAHTCA MO rpapuKaMm, YCTaHOBJEHHHIM Npel-
NPHATHAMH, HO HE Dexe 4YeM B CJeAYIOUIHe CPOKH: LLHTOBbIE HpH-
6Ophl, NO KOTOPHIM OllpelensloTcs pexkHMbl paGoTh ocHOBHOrO o6opy-
IoBaHHs, | pas B 3 roga, ocraqibHele O{HTOBHIE npuGopbl — 1 pas
B 5 Jsier, mepeHocHnle npHGopsi — 1 pas B 2 ropa.

§ 7.27. CTOMMOCTD 3JeKTPOSHEPrHH H BIAHSAHHE HA Hee
KosbdHUHEHTA MOUIHOCTH

B GoabiuHHCTBE HEProCHAGKAIOUIHX CHCTEM CTOMMOCTL 3JEKTpO-
SHePTHH 3aBHCHT OT TPeX (aKTOPOB: ee KOJMYECTBA, YCTAHOBJEHHOMH
MOIILHOCTH 31eKTPONMPHEMHHKOB H KOSMDGHIHEHTA MOMHOCTH. YMeHb-
IUeHHE oS ¢ NPHBOIHT K 3HAUHTENLHOMY yBeJQHYEHHIO MOTEph SHep-
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FHH, T. €. K NOHIXEHHIO 3KCMIyaTallHOHHOH (aKTHBHOH) MOIUHOCTH
HCTOYHHKOB NHTaHUA ¥ cereil. Ecnu, Hanpumep, norepu npu cos ¢ =
= | npuuAtk 3a 100 %, 1o npu cos ¢ = 0,8 OHH BoO3pacTyT =IO
156 %, a npu cos ¢ = 0,5 yBenuuarca B 4 pasza. OGEIYHO 1719 KaX-
Jo# 3HEPTOCHCTeMbl, 4 MHOTAAa M 147 OTJeNLHOr0 ceTeBoro pafioHa
3HEProCHCTEMbl YCTaHABJHBaeTCs onpefeneHHas (HOMHHA/NbHAA) Be-
JIHYHHA COS ¢, OPH KOTOpPO# NoTpefHTENb ONJauyHBaeT 3JeKTpO3Hep-
THIO 0 HOMMHaNbHOH ueHe. Ecau cOS @ CHHXaeTcsl, TO CTOHMOCTb
3JIeKTPO3HEPTHH Bo3pactaer. [Ins HEKOTOPHIX CHCTEM NPH YBEJHYCHHH
cos ¢ (Bbllle HOMHHAJALHOrO) CTOMMOCTL 3MEKTPO3HEPTHH CHHXKaeTcH.
HomuHanbtas senuyuna cos ¢ o6LIMHO HAXORUTCA B npefenax 0,92+
-+0,95.

IF'nasa V. 3KCNJAYATAUHSA H3MEPHTEJIbHBIX NPHBEOPOB
JJISl ONMPEJEJEHUSA PACXOAA M HANOPA Bo/bl

§ 7.28. PacxonomepHbie ycrpofictsa

Jlns u3MepeHus pacXofa BOAH NPH MNOMOIIH CEPHHHO BhINYcKae-
MBIX YCTPOHCTB MCMOABL3YIOTCA METOAbl H HpuGOPH!, NepeuHCIeHHHE
B Taba. 7.8.

Pacxopomepnl jneadrcd Ha ROKa3biBalomiHe, CaMoOMMUInyuiue, HH-
TeTpUpYIOUIHE, CUTHaAH3HPYIONIHe, a TaKkKe KOMGHHHUPOBAHHEE, T. €.
COBMeINAloUHe HecKoabKo (YHKIMA. BepxXHHe mikanbl NoKasbiBaio-
WHX H caMONHUIIYU[HX pacXofoMepoB BHIGHpaioTcd H3 psaga (1,0;
1,25; 1,6; 2,0; 2,5; 3,2; 4,0; 5,0; 6,3; 8,0).10", rae n — mo6oe nenoe
(MoNoXHTENbHOE WJH OTpHilare]bHOe) YHUCAO HMJAH HOAb. THAH H
LIKanbl nsmepn‘reneﬁ pacxona ropro4YHx rasoB NpHBeAeHbI B pasjene
«JKCANYATAUHA CHCTEMb 'a30CHAGKEHHA» HACTOAILETO CNpaBOYHHKA.

§ 7.29. TexHH4ECKHE YCNOBHS IKCIVIYaTaUHH DPACXOROMEDOB

[lo cBoemy HasHaueHHI0O Bce NpHEOPH, H3MepAINHe pacXof,
MOXHO pasflle/iHTb Ha JABe rpynnel (Taba. 7.8): pacxomomepsl AnA
NPOM3BOACTBA JCHEXHBIX pacyeToBp € BHEWIHHMH NOTpeCHTENAMH
(MM ans X03pacuyeToB) M pacXofioMepbi ANS BHYTPHIEXOBBIX Hago6-
HocTeli (yueT BoAbl Ha NPOMBIBKY (DU/ILTPOB, Pelry/IHPOBAHHA PAaCXOAOB
Ha [PHrOTOBAEHHE XHMHKaTOB M T. n.). B ocHope geficTBus pacxoso-
MepoB — METOJ NIepPeMeHHOro llepenaza AaB/ieHHs. Pacuer u ycraHoBKa
npuHGOPOB JOJXKHB BHIIONHATECA B COOTBETCTBUH C [lpaBunamu 28—
64 TocynapcTBeHHOT0 KOMHTETa CTAHAApPTOB, MEp H H3MepHTEe/bLHBIX
npu6opos CCCP «Hsamepenne pacxoma XHAKOCTeH, ra3oB H NapoB
CTAHAAPTHLIMH JuapparMaM¥ H coRJNaMH».

OpHuM U3 CYUleCTBEHHO BAXKHBIX NYHKTOB YKasaHHbX «[IpaBHi»
ABAfleTcd HOPMHPOBAHME ITHHEI NPAMBIX YYacTKOB TpyGONpOBOAOB
IO M nocjie CTaHJapTHHX CYXaloWHX YCTPOACTB, T. €. nHadparM HIH
conesn Beurypu (ra6a. 7.9).
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Ta6nnupa 7.9. TpeGyemble INHHH HPAMBIX YY92CTKOB
TpY6ONpOBOZOB MO CYMKAIOLHUX YCTPOHCTR

OTHowehne [y/D B 3aBHCHMOCTH OT THNA MECTHWX COTIPoTHBAEWHH,
HaxomAWHXcA Ha TpyGonpoboje A0 CYyMawolerc ycTpoicraa
Mo- IMonHOCTHIO
AYTe Ipynna konen Fpynna KoJex OTKpRITHE Cxoasuuftca Ham
Koneno B OxHol nno- B Pa3HBbIX pacxogsuHAcs
HNH CKOCTH WM NJOCKOCTAX KOHyC
TPOAHHK | pasBeTBAslouHeE- HJAH CMelHBa- o 3a- (nepexozuuKn)
CH MOTOKH OUHeCH NOTOKH | yny | ABHXK-
KH
0,2 13 18 38 20 12 18
0,3 15 23 44 22 14 20
0,4 20 29 52 26 16 23
0,5 28 38 62 32 20 26
0,6 40 47 75 40 25 30

Jnuna I, (no cyxalomnero ycTpofcTsa) 3aBHCHT OT KOHCTDYKLHH
TpyGonpoBoa M MOAYJs cyxaouero ycrpoficrea m = (d/D)? 1. e.
OT OTHOIUEHHA NJowWafell oTBepCcTHR cyxKalomero ycTpoicTsa d H Tpy-
Gonpoeoga D. Ecaun m < 0,5, T0 ANHHB MNpPAMBIX YYacTKOB MOTYT
ObITh YMeHblleHbt B 2 pasa, J[1HHAa OpAMOro yd4acrka IOChe CcymKaio-
Wero yCTPoficTBa BO BeeX caywafXx JoaxHa Obtb He MeHblue 5D.
Jluamerp TpyGonpoBoga D M ero KOHCTPYKUHR BBIGHDAIOTCHA NPOEKTH-
POBLUIHKAMH, a BeAuurHa d onpefie/ifiercs 3aBOJOM, KOTOpPOMY 3aKa3aH
pacxopoMep. TakHM ofpasom, no T46a. 7.8 MOXHO onpeAeauTh ANMHHY
npamoro yuactka. Hanpumep, ecny mogynbp m = 0,4 1 Nepen cyxa-
IOIHM YCTPOHCTBOM YCTAHOBJEH BEHTHJb, TO OTHowen#e /D = 26,
oTKyma I, = 26D,

EcaH uepes cyxaiolilee ycTpofCTBO NPOXOAHT BOja, COAEpXKalLas
Heo/bIIOe KOAHMYECTBO B3BelIeHHHBIX Bel[eCTB (Hanpumep, Xo3gHcT-
BeHHO-GBITOBHIE CTOKH), TO npHMeHeHHe KaMepHbIX aHadparm He-
Kenaareabuo. A GeckamepHbix AZuagparM U conel BelTypu peko-
MeHJLYyeTCcHd NpefyCMaTPHBaTh CHUCTEMY HeNpPEpbLIBHOH HAH NePHOAHYe-
CKOfl NpOMBIBKH YHCTOH Boxo#l. JI/ns pOTaMerpoB, 3JeKTPOMArHHTHBIX
H CKOPOCTHBIX PacXOJOMePoB AJAHMHBI NPAMBIX YJaCTKOB HE HOpPMH-
pYywoTca H npHHHMAITCA oKoso 5D nepep npubopoM H (2—5) D nocne
Hero.

DNeKTPOMATHHTHBIE pAacXojoMePhl NPHTrOAHB! AAA CHJABHO 3ar-
pA3HEHHOH BOAH, a POTAMETPHl M CKOPOCTHLIE pacXo/ioMepbl — TOJIBKO
Ans uucTol Boibl. Bce M3MepuTenH pacxoja, No NokasaressiM KOToO-
PLIX MPOH3IBOARTCA AeHEKHble pacueTh! (T. €. IPHGOPAI IepBO# MpynnkLI),
nopnexar o6sf3aTénbHOA rocyjnapcTBeHHOH NoBepKe He pexe | pasa
B 2 roga. Pacxofomepnl BTOpol rpynnu (O6LIYHO HX Ha3bIBAIOT HH-
AMKaTopbl pacXolla) rocyJapcTBeHHO! MoBepKe He NoAsneXaT M mpo-
BepsloTcs Mo Mepe Hajo6HoctH B JabopaTopHAX HPeANPHATHS HJH
B TODOACKHX MAacTepCKHX Mo peMOHTY npHOGOpOB.
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§ 7.30. Y4er npoH3BOABTENLHOCTH HACOCHBIX CTaHUHA
MPH OTCYTCTBHH PacXxojoMepoB

B Tex cayuasx, Korza Ha HaCOCHOM CTaHUMM (MM Ha OTAENbHOM ee
Hacoce) OTCYTCTBYIOT CYMMHpPYIOUIHe H3MepHTEJIH pacXoaa, KOJH-
YeCTBO BOJBI, NOJAHHON 3a OMNpENe/NeHHbIH NPOMEXYTOK BpPEMEHH,
MOXHO ONpeAe/HTh MPH NOMOLIH CAMONHINYIIETO MaHOMETpa H Cuer-
YHKa 3MeKTpH4eckofi 3Hepruu. Hacocw cpepuefi u Goabiuoit npous-
BOJHTENILHOCTH OGHYHO HMEIOT HHAHBHAya/JbHEIE CYETYHKH, 4 He-
GonbliHe HACOCH — OOIIECTAHUHOHHEIA CUeTYHK.

Ecan camonuumymero MaHoMeTpa HeET, TO MOMXHO HCHOJ/B30BaTh
NOKa3BIBAIOMMA MAHOMETD, 3aMMCHIBAS €ro NOKa3aHus vYepe3 ompe-
IZeneHHple cpokd. KosdduuueHTH None3Horo geficTeus npuratens H
Hacoca NPHHHMAIOTCA NO NMacnopTam (CpeiHHe AJAs Bcero MepHOXa
samepa). Ecan Hacoc ycTanoB/eH BHILIE FOPH3OHTA BOALL B Kamepe
BCachlBaHHs, TO B pacueTe HeOGXOAHMO YYHTHIBAThb HNOKA3aHHR Ba-
KyymMmertpa.

§ 7.31. MpuGopw AN H3mepeHHs! AABJEHHS

Jlng HaMepeHHS HABJEHHA HJH pas’peXeHHd B TeXHOJOTHYECKHX
arperatax, cocyzax HJAu TpPyGoNpOBOJAAX OTEUECTBEHHAS IIPOMEILL-
JeHHOCTh BbiycKaer JBe [PYNAHM NPHOOPOB: MaHOMETPhl, BaKyyM-
MeTPHl HJIH MaHOBAaKYYMMETPH, A TaKXe HalOpOMEpH!, THATOMEPH,
TSATOHANOPOMEpHI.

[leppas rpynna mpumeHseTcsi, KOTAa u3mepsfeMO# cpeloil sAsaf-
eTcs MHAKOCTL MJAH Tas, BTopad — TOALKO AJA rasa, nNpu4eM AAR
6onee HH3KUX AaBJeHHH, ueM npHOOpH NepBoi Tpynnul. Bepxaue npe-
JeJH IIKak JAaBjeHHs Bbi6upaiotea H3 paga (1,0; 1,6; 2,5; 4,0;
6,0)-10". InA usmepurenell paspexeHus (BaKyyMMeTpoOB, MaHOBaKY-
YMMETpOB) BePXHHe RApefetH HAa eJHHHUY MeHbwe (r. e. 0,6; 1,5;
3,0; 5,0)-10", Tax Kak ynoMsaHyTas efHHHNA (CO 3HAKOM SMHHYC»)
NepeXoHT B JIeBYIO ¥acTh WKaau. Ins sBropoli rpynnsl RpHGOpoB npe-
Iesbl KAk BHIGHPAIOTCH W3 TeX XKe pPANOB.

Br6upas wWKanbl NpH6opoB, HeoOXONMMO JABATh 3anac 0O cpaBHe-
HHI0O ¢ MaKCHMaJbHBIM paGoyuM JaBjaeHueM, TaK, Hanpumep, NpH
H3MEépeHuH JaBJCHHA Ta308 (BKJIOYad Bo3AYyX) 3anac OPHHHMAIOT
20—25 %, a nnA xononHo# Boan — 5—I10 %. IIpu usMepennu nas-
JIeHHH arpecCHBHEIX HJIH 3aCpsA3HeHHBIX XKHIKOCTeHd M rasos nepej
M3MepHTeNbHbIM NPHOOPOM CTaBHTCA pasjlenuTe/ibHoe yeTpoiicTBo. Me-
XAy mecToM or6opa fAaBnesufi M npuGopom Heo6XOAMMO YCTaHaBJH-
BATb TPEXXOj0Bble KpaHbl, MO3BONAIOLIME OCYHIECTBAATL HOBEPKY
pa6ouero MaHoMerpa 0e3 ero JEMOHTaxa.

Wamepurtenu pasneHHS Dopsexar 06a3aTe/bHOH rocyJapCTBEHHOM
noBepKe B CJeAYIOUIMe CPOKH: MaHOMEeTPH — | pas B rofl; ocTafbHbiE
npubopu 3tofl rpyrnu — 1 pa3s B 2 ropa.

10 B. K. Omarpaes = Ap. 289



Pa3sdes socemoil

IKCNJAYATALUS CHCTEM T[A30CHAB)XEHHA

IF'nasa I. roPOYHE rA3bI

§ 8.1. XapakTepHCTHKA ra3006pasHuX TOMAHB
B HX CBOMACTBa

OcHoOBHLIMH BHAaMH ra3oo6pasHOrc TOMJIHBA, HCHOJAL3YEMOTo Jas
rasocHaleHus ropofoB M HaceleHHLIX NYHKTOB, ABJASIOTCA ToOpio-
4yde rasbl ¢ HH3LeHd TennoTol cropaHus He wmenee 12,57 mJIx/m3.

Bce BHAH rasoBOro TOR/AMBAZ RO caocofy NosyuyeHHA MOApasjie-
JIAIOTCA Ha HPHPOJHLIE H HCKYCCTBEHHHE: K NepBoil rpynime oTHOCATCH
rassl NPHPOAHHIX MECTOPOMAEHHHA H NONYTHHE rasH ra3oHeTAHHX
MeCTOpPOXAEHHH, KO BTOpofi — KOKCOBBIH, ClaHIeBHH H Jpyrue rasml,
nojiyyaemble nyTeM TepMHuecKofi nepepalOTKH TBepAHX TONJHB,
a TaKXe rasel, Nojydaemeie NpH fhepepaGoTke HedTH.

lazoBoe TomAMBO npencraBiseT co6ol cMech TOPIOYHX H Hero-
piounx rasos. I'opiouumu fBAslOTCA MeraH, NponaH, 6yTaH, 3TaH,
BOZIOPOA H OKHChb YIVIEPORA; HEropoyMMH — a3oT, YIVIeKHCARA ras
H KHCJOPOJl, a TAK¥Ke HEKOTOpOe KOJNHYeCTBO Mpumecedl KaK ropiovnx,
TaK M HEroplYHX BeecTB, KOJHYECTBO KOTOPHIX JHMHTHpyeTcs
I'OCT 5542—78.

ITpHponHbie rasel YHCTO T'a30BLIX MECTOPOMIGHHH COCTOAT B OC-
nopom H3 MeraHa (CH,), oTHocATecs K KaTeropuu cyxux (rourux)
rasaop H XapakKTepH3YIOTCA OTHOCHTEJBbHBIM MMOCTOAHCTBOM COCTaBA,
B TO BpeMs KaK COCTAB rasoB a3soHe(TAHHX MeCTOPOXACHHH Helo-
CTOAAHEH M 3aBHCHT OT HPHMpPOAH HeTH, BeNHUMHE rasoBoro gaxrtopa
M ycaoBuH pasjeneHHA HedTerasopulx cMecell.

ITonyTHee rasel H3 Tra3oBuX ImanoK HepTsAHoOH 3akexH, Kak
npaBuJio, CONCPMAT MEHRIIE THMXKENRX YI‘JIGBOI(OPO,[LH]:IX ra3soB, 4eM
rasul, nojyuaemsle H3 MecTOpOMIeHHHA HedTH, B KOTOpOH OHH ObLIH
PacTBOpPEHHI.

OcHOBHHE XapaKTEPHCTHKH FOPIOYHX rasoB NpusedeHsl B Taba. 8.1.

B HapoaHoM X03AHCTBe LIMPOKO MPHMEHAIOTCA CKHIKEHHbIE yrJe-
BOJOPOJHEIE ras3kl, KOTODHle HAXOAAT [PHMEHEHHe B CEeJbCKOH MecT-
HOCTH M HaceJeHHBIX MYHKTax, YAaJeHHbHIX HA 3HAYMTE]bHHE pac-
CTOAHHA OT MArHCTpadLHLIX rasolpoBozoOB.

K c¥MMeHHBEIM YIICBOAODOAHLIM rasaM OTHOCATCS TaKHe yrJe-
BOHOpOllbI, KOTOphle l'[pH HOpMAaJIbHBIX YCJOBHAX HAXOAATCA B raso-
o6pa3sHOM COCTOSHHM, @ NMDPH OTHOCHTEAbHG HeGOJABIIOM MOBBLILIEHHH
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Tacéamna 8.1. OcHoBEHE TeNNOTeXHAYECKHE XaPBKTEPHCTHKH
FOPIOYHX ra3oB

Tennora TMpegen soc- | 2 8

cropaHHus, HanGonaee nJiaMeHeHAA, | £ o

wlln/u HA3KARA % (ofpem- | 2.

A3MepenHan Hue) m O, p. n*

Tas TeMnepar & P
g 2 |

Q Q Womn, X muk- | pepx- | &5

n B ©
1204 HAR Ng [t

Auerunaes 56,08 | 568,056 335 2 81 2620 —
Bozopox 10,80 | 12,80 510 4 75 2235 4,83
OKHCb yraepoxa 12,70 | 12,70 610 125 | 74 2370 1,26
Meran 35,94 | 39,90 645 5 15 2043 0,67
3raH 63,97 | 69,90 530 3 12,56 | 2097 0,85
TTponaxn 91,56 | 99,46 510 2,2 B | 2110 0,83
Byran 119,05 | 128,90 490 1,9 8,5 2118 0,82
IMentan 146,58 | 158,40 475 1,4 7812119 0,82
DTHNeH 92,221 98,42 540 3,1 | 32 2284 1,42
Mponunen 86,31 | 92,29 455 24 | 11 2224 —_
ByTHaen 113,90 | 121,80 440 2,0 9,6 | 2203 —
CepoBoaopoz 23,48 25,48 290 43 | 45,5 | 2620 -
[TpHponHE 35,70 | 39,90 — 5 16 2040 —_
IMTonyTrui 50,40 | 63,00 — 2 9 2080 -
KoKcoBuiil 18,06 | 19,74 640 5—6 |30—32f 2120 1,7
Cnannesnift 15,38 | 18,06 700 6—8 |30—40| 1980 1,3

Tipauewar e Jaa CAIOXNHNX ra3op NpABefenBHe SHAYCHRA HBAAKTCA YyCpegHeH-
RHMH.

naBJeHHs (6e3 CHHXKEHHA TeMIepaTypH) NepexoisAT B XKHIKOE COCTOS-
Hue. [IpH cHHXKCHMM JaBJEHHA 3TH YIJEBOJOPOJAHHE HHAKOCTH HCHa-
pAIOTCA M MePexoAsT B napoByio ¢asy. JTo0 103BOJAET mepeBo3HTh
H XPaHHTb CXHXKEHHEe YI/eBOJOPOAH, KaK MHIKOCTH, a8 KOHTpOJH-
poBaTh, PEryJMpoBaTh H CXKHraTh ras’oofpasHue YrJeBOAOPOAH, Kak
rassl.

OcofenHocTAMH ra3oo6pasHEIX YIJeBOIOPOJOB SBJSAIOTCA: BhI-
CoKag mJIOTHOCTBL, 3HAYHTEJbHO npeBHlIaloman nJoTHOCTE BO3aYXa,
mepnedHaa JudysHa B atmMochepy, HH3KHe TemMmepaTypH Boclliame-
HeHHs, HH3KHE mpejieabl B3DHBAEMOCTH B BO3yXe, BHICOKHH 0GbBeM-
Hufl Ko3(pHIHEHT paclUMpeHHs KHIAKOH ¢pasm B Jpyrue ¢Qakropwl,
KOTOpHIEe TOBHIIAOT TPeGOBAHHA MPH HX HCNOJb30BaHHH.

DU3KRKO-XHMHYECKHE CBONCTBA CXHXKEHHHX YIJIEBOJOPOAHBIX ra-
30B npuBeneHN B Taba. 8.2.

Ha yraeBofopoAHKIX CXHMEHHLIX rasos B KadyecTBe TOMJHBA
I7IaBHEIM 06pasoM HCHOMb3YIOTCH mpoRad, 6yrad M ux cmecH. Coor-
HOLIeHHe npomasa u GyTaHa B CMECH 3THX rasoB YCTaHaBJHBaercs
no corJalleHHI0 Mexay NorpeGHTeNeM M nOCTABIIHKOM rasa.

TexHuyeckHf nponaH HABJHAETCH YHHBEPCANbHLIM CHHMKEHHHM
rasoM, TaKk KaK OH MOXET NDHMEHATbCA NPH E€CTECTBEHHOM H Hc-
KycCTBeHHOM HcnapeHHH JKHIKOCTH B rnpene/ax H3MEHEHHS TeMne-
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Ta6nwuma 8.2, OH3HKO-XHMHUECKHE CRoficTBa
CHHMEHHBIX YrJAeBOJopoIHbIX rason

Mpo- By- Hao- Mponn- |ByTH-
IMokasaTeau -2"“ ngu = 6yran | Srnaen Rou ien
1Ha CyH, CiHya Cy4Hyo CiH, C;H, C.H,

;’L;;o-r:-mc-rb mapos p, | 1,36 | 2,02 | 2,70 | 2,67 1,26 1,92 | 2,50
KT
ITnotnocts  wugko- | 546 585 600 594 566 609 646
cTH p, Kr/w®, mpm { =
=0°CuP=0,1 Mla
OrtHowenHe ofbema { 294 272 237 229 340 287 258
rasa K o6bneMy JKHAKO-
cru npu i=0°C n
P = 0,1 Mila
Temnepatypa Kume- | —88,5|—42,11 —0,6| —10,2 | —103,7| —0,47 | —5
Hud npu P = 0,1 MIla
CkphiTast Temaora
HCHapeHnst Npu P =

= 0,1 MIla:
MIIx/xr 049 | 043 | 0,39 0,38 | 049 | 0.44 | 0,41
MIx/n 0,23 0,22 0,23 0, 22 0,22 0,23 0,26
O6vem napos ¢ | xr | 0,745 | 0,51 | 0,386] O, 386 0,8 0,52 0,4

npe 0°C B P =

= 0,1 MIla

patyp ot +45 no —35 °C. D10 nossosser B Moboe BpeMs roja ycra-
HaBJHBaTh GAJJIOHE H pe3epByapH ¢ XHAKHM [IponaHoM B OTANNHBA-
eMbIX H HEOTAal/IHBaeMLIX NOMEIEHHAX, CHapyXH 3JaHHA H B TPYHTB.
JIoCTOHHCTBOM npONaHa ABJASETCA H To, 4TO 0OpasylomHecs B Hadaje
H B KOHIIE ONIOPOXXHEHHA eMKOCTeH mapu! npH No60M MeTOAE HCNAapeHH A
MOYTH OJAHOPOXHHI NO CBOEMY COCTaBYy.

a3, moxaBaeMblfi B ropoia H HaceNeHHbIE NYHKTH, COIMIACHO
[OCT 5542—78 nonxeH YIOBJETBOpATL CAEAYIOUHM TPeGOBaHHIM!
cozepxaHHe B HeM BpeiHniX mpumeceft Ha 100 M® rasa He JNO/KHO
npesniwarh (r):

ceposofopoga. . . . . . 2 CMOJIB H NMBIH , . , . . 0,1
aMmuaka . . . . . . 2 madrannHa getom . . . 10
OAAHHCTHIX coennﬂemiﬂ RadrannHa 3uMot . . . &
B nmepecwete wa HCN. . 5

ConepKaHHe KHCAOpOAa He JZOJIKHO GuITh Gosee 1 % no ofnemy.

3anax HETOKCHYHLIX Ta30B NOJIKEH OWYWAThCs NPH COAEPKAHHH
HX B BO3[IyXe B KOJHYecTBe He GoJyiee 1/5 oT HHXKHero npesaena Bocnnra-
MEHAEMOCTH, & 3araX TOKCHYHLIX [a3oB — IIPH CONep:KaHHH HX B BOS-
AyXe H B KOJNH4YeCcTBaxX, AONYCKaeMbIX CAaHHTaPHLIMM HOpMaMH, Anf
Yero ra3 AOJ/KEeH OAODHPOBAThCA, ECAH OH HE 06najaeT AOCTATOYHO
CHJIbHBIM H XapaKTepHHM 3anaxoMm.

CKH)KEHHBle Tashl, HCNOMb3yeMble NPOMBIUIIEHHEIMH, KOMMYHAa/b-
HBIMH ¥ OLITOBRIMH MOTpe6ureasMu, cornacHo ['OCT 20448—80
AOMKHLL OTBeRaTh TpeGOBAHMAM, YKa3aHHWM B Ta6a. 8.3.
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Taénanna 8.3. TpeSoBakus K CHGDKEHHEIM rasaM

HopMu no mapkxam
Hanvenopanne
noKasaTenef nponak GyTan cMeCh TexXHH-
TEXHHUECKH R TeXHHYECKA R YecK#Xx npollana
H GyTaHa
Komnounentumit  cocras,
% (o6nemubie):
STAH-3TAIEH He 6oaee 4 Her He Goaee 4
NpONaH-nponHuAeH He menee 93 He Gonee 4 —
6yTan-OyTHAeH He Gonee 3 He menee 93 o
NeHTAAMMIEHb] Her He Gonee 3 He 6Goaee 3
Kunxui ocratok, % (06m-
eMHBIE) TIPH TeMIepaTtype:
—20°C He Gonee 2 He nopmyu- -
pYeTCs
+20°C Her He 6oaee 2 He Gomee 2
Jlapaenne HacCHIIEHHLIX
napos uabbitoynoe, Mlla, npu
TeMmneparype:
—20°C He wenee He nopmn- —_
0,16 pyercs
—+45°C He Goaee 0,42—0,4 He Gosee
0,16 0,16
Cogepxanne cepoBofopoza, He 6Gonee 5 He Gonee 5 He Goxee 5
ga 100 w®
3anax Jlosxen omymarsCs PR CoAepKAHKK B BOIAyXe
0,5 % (o6bemubix) rasa

§ 8.2. TokcHueckHe cBOficTBa rasos
H BpefiHble [pHMECH

[opoune rassl gacTo coaepxar TOKCHYECKHe (oTpaBasiomwue) NpH-
mecH: okucH yraepoaa (CO), ceposogopoa (H,S), cepoyraepoxn (CS,),
uHaHucTeit Bomopon, ammuak (NH,) u ap. Tokcuueckoe Bo3geficT-
BHE Ha OPTraHH3M YeJIOBeKa MPOHCXOXMUT 32 CUeT JefiCTBHA ANOBHTHIX
npuMecel U MPOAYKTOB HENOJHOI'O CFOPAHHA.

Oxuch yrnepoaa — ONMH H3 CHJBHEHUIHX SJ0B, MO TOKCHYECKHM
CBOACTBAM ABJAAETCA COCTABHHIM KOMIOHEHTOM HCKYCCTBEHHBIX ToO-
PIOYHX ra3oB M MOXET 06pa3oBHIBATLCA NPH HECOBEpUIEHCTBE M NAO-
XOH 3KCnAyaTallHH TODeNIOYHBIX H TONOYHHIX ycTpoiicTB. Kpome
yKa3aHHbIX BPEJHHX [IpHMeceft, B ra3e coAepKaTCH BelecTBa, Cnocot-
Hble YMeHbLIATh CEYEeHHE rasonpoBOJAOB HJIH 3aKYNOpHBaTh HX: CMoJa,
HadTanuH, BOAAHBlE NMapbl NPH HX KOHJEHCALMH, MbUIb H NPOLYKTH
Kopposuu mMeraana. Hanuune Baary B rase npHBOauT K 06pa3oBaHHI0
B Tpy6aX CHEXHBLIX JNeAAHHIX NPOGOK, KOTOpHIE MOFYT NOJHOCTHIO
3aKynopuTb FasonpoBoj. BoxasHbie napel cnocOGCTBYIOT KOPPOSHH
rasonpoBOOB, apMATYPH H annapaTyphl. B ropiouem rase conepxarcs
H GajanacTHele NPUMECH, K KOTODBIM OTHOCAT 430T H YIJIEKHCHOTY.
Hannune 3naudTenbHblx KonHuecTB GafiacTHREIX npuMeceidl CHHMKaeT
TENJIOTY CrOPAHHA M YBeJNHUHBAeT €ro yjenbHHH Bec. 2TH dakTopHl
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MPHBOAAT K YBEJNHYeHHIO AMaMeTpa rasonpoBoja H, KaK pe3y/bTar,
K POCTy MeTansoB/oxeHHA Ha COOpYiKeHHe rasonpoBOIOB.

Jlns CHM>KeHMs CONEpIKAHHS TOKCHUHBIX ¥ ADYTHX BPEJHHIX ApH-
meceit ras mopBepraior o6paGorke ¥ oyHcTKe. O4HCTKY rasa ot mexa-
HHYECKHX NMpHMeceH NMPOM3BOAAT H HENOCPEACTBEHHO NMEepe] Ta30BHIMH
npubopamH, mponycKas ero yepes CHElHAJbHLE Ta3soBhle QHALTPHL.
O6pa6otka rasa 3sak/aouaercss B OYHCTKE, OXJaXIAEHHH, OCYIUKE,
y/aBNHBAHHH DA3/HYHEIX NPOAYKTOB H, €CNH HeOGXOJHMO, B OJOpH-
3alHH.

OrcyrcrBye 3anaxa Boo6uie y G0NbIIHHCTBA NPHPOAHEIX B HCKYCCT-
BEHHLIX TOPIOYHX Ta3oB M HanHYHE BecbMa caforo 3amaxa y HeKOTO-
PHIX TOPIOYHX I'a30B 3aTPyAHAET CBOeBpeMeHHOe ofHapyXeHHe MecTa
yTEUKH ra3a ¥ MPHCYTCTBUA €r0O B NOMeIleHHH. DT0 NPHBOAHT K Heol-
XOJHMOCTH OJIOPHM3alMH FOPIOYEro rasa CHelHaJbHEIMH XKHAKOCTAMH,
06afaloWMMY PeSKHM M HENpHATHHIM 3anaXoM. HauGonsluee npu-
MEHEeHHe IAfA OJOPH3alHH TOPIOYHX a3l0B NMOAYIHA 3ITHAMEPKANTaH
(C;HgSH), cpeaneronosas HopMa pacxoga KoToporo Ha 1000 m® opu-
pomHoro rasa cocraeaser 16 r, wam 19,1 cm®,

§ 8.3. KoHuenTpanHoHHHe npejein B3PHLIBAEMOCTH
rasoBo3yMHHX cMeced

lopioure rasel MOryT BOCIIJIAMEHATBCSA HJH B3PLIBATHCH, €CIH OHH
CMelIaHLl B ONpefesieHHBIX COOTHOINEHHAX C BO3AYXOM H Harpernl He
HMKe TeMIepaTypH HX BocCnaameHeHyusl. Bocnnamenedue M jansHed-
ulee CaMONpOH3BONbHOE TOpeHHe Ta3oBO3AYIUIHOH CMECH MpH onpeje-
NEHHLIX COOTHOUIEHHAX I'asa H BO3JyXa BO3MOXHO NpPH HaNMH4HH HC-
TOYHHKA OTHA (Zaxe HCKpHI).

Pasnnuaior HHXKHHA H BepXHHR mpefesH B3PHIBAEMOCTH — MHHH-
MaJlbHOE H MakKCHMa/lbHOoe NpOIEeHTHOe COfeDXaHHe rasa B CMecH,
NpH KOTOPHIX MOMKET NMPOH30ATH BOCM/IaMeHEHHe ee H B3DHIB.

Ilo xumuuecKofi CymiHOCTH B3pLIB TIa30BO3AYINHOH CMeCH —
npouecc oueHb GbICTPOFO (MFHOBEHHOTO) NOpeHHs, NMpHBOARMUMA K 06-
PasOBaHHIO MPOAYKTOB TOPEHHRA, HMEIOIMHX BHICOKYIO TeMmepatypy,
H DE3KOMYy BO3PacTaHHIO HX JaBJeHHZ.

PacyeTHoe H36HITOYHOE NaBJeHHE NPH B3PLIBE TAKHX cMeceil cneny-
omee: npupoausthi ras — 0,75 MIla, npomana u Gyrana — 0,86,
Bogopoaa — 0,74, anerunena — 1,03 MIla. B npaktuueckux ycno-
BHAX TeMmepaTypa B3phlBa He JOCTHTraeT MaKCHMANLHHX 3HAUeHHH H
BO3HHKAIOIIHe JaBJeHHA HHXKe YKa3aHHHX, OGHAKO OHH BrOJHe A0CTa-
TOYHH J/f paspyeHHA He ToAbKC OOMYPOBKH KOTJIOB, 31aHHM, HO
H MEeTaJnndecKHX eMmkocTell, ecniu B HHX MPOH3OfiaeT B3pHE.

[Ipesennl B3pHIBAEMOCTH cMecefi TOPIOYHX Ta30B C BO3AYXOM
pas/MYHH H 3aBHCAT OT XHMHUYECKOro CBO/CTBa rasoB. 3Ha4eHHsA mpe-
ReNIOB B3pHIBaeMOCTH NpHBezeHw B Tabn. 8.1,

OcHoBHOlt npuuHHOH 0Gpa3soBaHHA B3PHBHHIX Ta30BO3AYMHHX
cMecell AAB/IAETCA YTEUKA I'a3a H3 CHCTEM ra3ocHAGkeHHS H OTACNbHEIX
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ee 371eMEHTOB (HEfIOTHOCTh 3aKPLITHA apmaTypel, H3HOC CalbHHKO-
BHIX YIJIOTHEHHH, DaspeIBbl WIBOB FasONpoBOAOB, HerepMeTHYHOCTb
pesbGOBLHIX COENHHEHHA W T. J.), a TAKKe HeCOBepLUEHHAs BEHTHJA-
IHA MOMEWEHHA, TOMKH M ras’oXoAOB KOTJOB M Ieyell, NOABaNbHEIX
HOMEIIEHHA M pasNHYHBIX KOJOALEB MNOA3EMHLIX KOMMYHHKAIHMH.
3ajauefl 3KCNAYaTauHOHHOIO MEPCOHANA ra3OBHIX CHCTEM H YCTa-
HOBOK ABJISIETCS CBOEBDEMEHHOE BLIABNEHHE H YCTpaHEHHE MeCT yTe-
Y€K rasa H CTPOFO€ BHIMONHEHHE NMPOM3BOACTBEHHEIX HHCTPYKUHHA MO
HCMO/Mb3OBAHHIO Ta3000pa3sHOTO TOMIHBA, a TaKke Ge3yCAOBHOE Ka-
9eCTBEHHOE BHIIOJNHEHHEe [J1aHOBO-NPELYNPEAHTENLHOTO OCMOTpa H
PEMOHTA CHCTEM IasOCHaGXeHHA H Ias’0Boro o6opyROBaHHS.

§ 8.4. [pexoTBpamenHe XHMHYECKOTO HEXOXKOra

Ilpn HecOBepIEHHOM CXKHFaHHH NPHPOAHEIX H CIKHKEHHLIX YIJe-
BOJIOPOAHBIX Ta30B MPONYKTH CTOPAHHSA COAEPIKAT HEKOTOpble KOJIH-
49eCTBa OKHCH YIJI€pOna, BOAOPO/AA, PA3/JHYHEIX YIJEBOJOPOJOB H ca-
XHCTBIX yacTHU. [IpHCYTCTBHE BCeX 3THX BemleCTB B 3HAUHTENBHBIX
KOJNIHYECTBAX ABNAETCA HEJOMYCTHMBLIM KaK MO HPHYHHE 3arpA3HeHHA
aTMOC(epHl SAOBHTHLIMH H KaHIEpOTeHHLIMH BemlecTBaMH, TakK H IMO-
TOMY, 4TO 3TO IPHBOJAHT K CHHXKeHHIO KOa(dpHIHeHTa MOoJIe3HOro Aeli-
CTBHA YCTaHOBOK, pafoTalomuX Ha FasoBoM TomiauBe. OKHCh yraepoza
H BOJOPOA, YIJIEBOAOPOA M caxka OGHapyKuUBalOTCA B MPOAYKTax Cro-
PaHHA NPH CKHFAHHUU Ta3a ¢ HeZOCTATOYHHIM KOJHYECTBOM BO3JYXa,
IIpH HEeYROBJIETBOPHTENbHOM HX CMEMICHHH JO FOPEHHA H B Hpollecce
FOpeHHs, a TaKXke MPH Ype3MepHOM OXJaKJeHHH NAaMeHH 10 3a-
BepIUeHHS peaKUHu TOpEHHS.

KonnuecTBO OKHCNOB a3ora, KOTOphle 06pasyioTCA MPH CXHHTAHHH
OpraHy4eCcKHX TOIUIHB, 3aBHCUT OT K0o3bdHiHeHTa H30uTKA BO3AYXA ¢,
TemnepaTtyp B mJIaMeHHOH 30He H TONKE H BpeMeHH KOHTAKTa pearu-
PyromiHX KOMIIOHEHTOB. MaxkcumanbHoe CO,!Iep}KaHHe OKHCJIOB a3oTa
coorBercTBYeT o == |,2. [lpy CHHXMEHHH HJH YBeJHUeHHH K03bdu-
nHeHTa H36LITKAa BO3JyXa CONEPIKAHHE OKHCJOB a30Ta YMEHbIIJeTcH.

Cumxast Ko3pHIHeHT H3GBITKa BO3AYXa H COKpaliasd BPeMA npe-
OeIBaHHA ra3oB B TONKe, MOMHO CHH3HTh COfepXKaHHe OKHCJIOB 3a30Ta
B nponymax CropasHus. CHU3HTD COOEpPKAaHHE OKHCJIOB a30Ta MOXKHO
TaK:Ke NyTeM YyBeiaudeHusa o mo 1,5—1,6.

Jns cxuraHuA rasa B GHITOBHX [NIMTaX NPHMEHAIOTCA HHMXEKIH-
OHHple MHOTOaKeJbHBlE TOpeaKH, paboTapinue ¢ KO3hGHIHEHTOM o<
<7 1. Hegocraoufi 4/l CFOpaHHA ra3a Bo3AYyX NOCTYNaeT B BHAE
BTOPHYHOrO C MepHpepHH HRH ¢ nepHpepHH | UEHTPA H3 OKpYyXKawomel
aTMocthephl. OmbITH MOKasald, 9YTO NOMHOTA CrOPAaHHA 3aBHCHT OT
COlepAHHA NMEPBHYHOrO BO3AYXAa B CMeCH, PaCCTOSHHE OT OTHEBHIX
KaHaJOB TOPEOK A0 AHHIA nocyis, cnocofa IOABOAA BTOPHYHOro
BO3AyXa, BHAA TOPIOYETO rasa H BEJHUYHHp! TEIJIOBOH Harpy3ku. Mu-
HHManbHOe COJepXaHHe OKHCH yriaepoaa cooTBeTcTBYeT o = (0,6
¥ BHIIe, PACCTORHMIO OT FOPENKH A0 [Ha MoCyAH, paBHOMY 30 M.
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B ropesikax ¢ ABYCTOPDOHHMM MOABOAOM BTOPHYHOTQ BO3yXa coaepxa-
HHE OKHCJIOB a30Ta B 1,5 pas MeHbule, 9eM B ropeakax ¢ nepHoepHi-
HEIM TOZBOJAOM BO3AYXa.,

Ins CHHTAHHA CHHXMMEHHHX YIAeBOZOPOAHBIX .FasoB HeoGXoxH-
MO NPHMEHATE TOPENKH ¢ ABYCTODOHHHM MOABOAOM BTOPHYHOTO BO3-
AYyXa IIpH PACCTOAHHH OT ropeakH A0 AHA NMOCYAk okonso 30 MM, co-
AEpKAHNY MMEPBHYHOID BO3AYXa B CMECH He MEHee (,6 oT TeopeTHYECKH
HeoOXOnHMOTO0.

Cxuranue rasa B TonkaXx KOTJIOB CpeiHell H Goasiof napomnpous-
BOAHTENBHOCTH HEOGXOAHMO, KK MPABHJO, OCYIIECTBAATD C MOMOLULBI0
ropesoK ¢ fiepHpepHAHOi mofaded CTpy# rasa B sakpyYeHHEIA MOTOK
Bo3ayxa. [IIA MONYydYeHHs npo3pauHLIX NJaMeH H yMeHbUICHHA O6pa-
30BaHHA CAXXKHCTHX YaCTHII, MHOTOAAEPHBIX aPOMATHIECKHX YIJIEBOLO-
POAOB M IPYTHX NMPOAYKTOB XHMHYECKOrO HEN0Xora TOpeNKH HeoG-
XOHMO 060pYROBaTh KaMmepamH NpPEeNBAPHTENBHOro CMeleHHA Tay-
6uHoit okono 0,75—1 xanubpa ropenxu. Bonee nagexHoe cxxuranue
rasa B NpospauHoM ¢akese MOXKeT OHITb NOCTHTHYTO nyreM NOAauH
B rasopacrpefe/NuTeNbuplii KOJNJIEKTOP MPeABAPHTENbHO MNOATOTOB-
neHHOM Tra3oOBO3AYUIHON cMecH ¢ Ko3(duuueHrom o = 0,4-+0,6.

§ 8.5. NpurcnocoGaseMocTh ropenok K rasam pasmbix
PHIHKO-XHMHIECKHX XaPAKTEPHCTHK

B npakTuke HHOTZa NpHXOAHTCA NMEpeNeNBIBATL FOpeNKH B CBA3H
C H3MEeHEeHHEeM OCHOBHBIX XapaKTePHCTHK rasoBOTO TONJHBA, TaK Kak
pafoTa Ha rase, OTJIHYAIOUWIEMCH 110 CBOHM XapaKTepHCTHKAM OT pac-
YeTHbIX, INPHBOJAHT K H3MEHEHHIO TeNJOBOH Harpysku TOpeNKH,
K YXYAUICHHIO YCJIOBHH CrODaHHSA H, KAaK C/NEICTBHe, K O6Pa30BaHHUIO
XHMHYECKOro Hejoxora. He wH3MeHRs OCHOBHHE KOHCTDYKTHBHHIE
3/IeMEHTHl TOPEJKH, MOXHO MPHCHOCOGHTb €e K paGore Ha HOBOM
cocTaBe rasa, He CHHXas KayecTBa ee paGOTHL

Ins nopnepaHus HeHsMEHHOH TeNJIOBOH HAI'DY3KH ropesKH MpH
H3MEHEHRM TenNIOTH Cropauua raza Ao =10 % sommo HameHHTS
TOJILKO JaBJeHHe lasa pepex ropeakod mo ¢opmyne

2
py—p, B (3_) . @®.1)
pl Hy

[Ipn uaMeHeHHH TemNOTHl cropaHus B mnpelenax 10—30 % or
pacqemoﬁ CYLU,ECTBY}OL‘I'.{HG I‘DpeJIKH TAKX€ MOXHq COXPBHHTb, H3ME-
HHB pasMephl OTBEPCTHH [/ BbIXona ras3a H ero Aasnenue. [Ipu Gonee
3HAYHTeJbHOM H3MEHEHHH TeMJIOTHl CrOPAHHA Ta3a TOpeJKH CJAefyeT
3aMCHHTbB.

y HHXEeKIIHOHHBIX I‘OpeJIOK HH3KOro AaBJieHHg§ pig§; | COXPaHeHHﬁ
TeNJIOBOA HAarpy3KH HOBBbIA JuaMeTp ra3oBOTO Conna AOJKeH GbITb

paBeH
Qﬂl P P
d=d, ]/ > Ly (8.2)
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Ecnu naBneHHe rasa nepen ropenkofi He MOXeT GEITb H3MEHEHO, TO

dy = d, ]/g—" g—: (8.3)

rne dy ¥ d;—HOBLIA M CYWECTBYIOWHA AHaMeTpn coned; Q,
B ,, — peficTBHTeNIbHAA TENJA0TA CFOPDAaHHA rasa M pacyerHas; pPg
H Py — IVIOTHOCTh Ta30B HOBOTO COCTaBa H pacuerHoro; P, H P, —
HOBOE [aBJIEHHE H pPAacuyeTHOe.

Korpa naB/ienne rasa B ceTH AOCTATOYMHO, /A COXPAHEHHS TEIJO-
BOH Harpy3kH MOXXHO H3MEHHTb JaBJIeHHe mepea ropenxolt (npH cox-
paHeHHH jHameTpa comna) no cdopmyre (8.1).

Ilns [yTheBHIX FOpesioK HeOOXOAHMO TaKXKE H3MEHHTb M LaBJeHHe
BO3AYXa J0 BeJHYHHBI

Qn,nl

2
H,=Hl( Q“’”E) . (8.4)

rie H, u H, — naBneHHe BO3jyXa NpH rase HOBOTO COCTaBa H pac-
YeTHOTO; Ny H #; — KPaTHOCTb MOAaYH BO3AYyXa NPH HOBOM H CTapoM
cocTaBe rasa.

F'nasa II. 3KCNAYATALHS TOA3EMHBIX TA30RPOBOJOB

§ 8.6. OOcnyxuBaHHe ra3onpoBOjOB

3ajaya 3SKCNAYaTallHOHHUKOB — obecneduth GecrepeGolHOe H
GesonacHoe cHabXKeHHe rasoM pasiAMdHHX norpebuteneil. BuimosHe-
HHE €€ OCJNOXKHAETCH TEM, YTO PAIONPOBOMAL, KPOMe HEKOTOPHIX COOpy-
XeHHH W BBONOB, HENOCTYNHBl A5 BHeUIHEro OCMOTPa U NPOBEPKH.

B coctas pabor no 3KCnyaTalHK NOA3EMHLIX [A30NpOBOIOB BXOAAT
npodunakTHueckoe obcayxuBaHHe H Hal/OAcHHE 3a NOA3eMHEIMH
rasonpoBOAAaMM, HX TeKyului peMOHT. KanuranabHbA peMOHT raso-
NpOBOAOB OOLIYHO NPOH3BOAAT CTPOHTENbHbIE OPTaHH3aAlUMH MO 3a-
Kazy TpecTOB H KOHTOp TrasoBOTO XO03AHCTBA HJH CaMH 3KCn/yara-
IIHOHHKIE OpraHH3aLHH.

[NpodunakTHYecKH# Han3op H OOCAY>KHBaHHe NOA3EMHHIX raso-
NpOBOJOB, HX APMATYPH H COOPYMEHHH NMPOH3IBOAHTCA € LETLIO CBOE-
BPEMEHHOrO BEIABJICHHA H yCTpAHEHHS NOBpEXIEHHH M yTeUKH rasa,
a Takxe JJMA NPENOTBpaUleHHsT CKOMJIeHHA 3arpg3HeHHd B razo-
nposozax, 4To6bl ofiecneguts GecrrepeGoiiHoe cHaOMeHHe moTpebHTe-
Jlelf rasoM H CO3/1aThb YCNOBUA g GesonacHOR padoTel NPH 3KCMAya-
TalMy CHCTeM ras’ocHabKeHMs.

[Mpun npodHnakTHYECKOM OOGCHYXHBAaHHHM Fa30NpOBOAOB BLINTOJ-

HAIOTCA caexylomue paloThl:
OCMOTp K TpOBepKa Ha 3ara3oBaHHOCTL KOJNOAUEB M Kamep IOA-

3€MHBIX COOPYKEHHH;
HabnofeHHe 3a KOBepaMM H HACTeHHEIMH 3HaKaMH;

npoBepkKa CGOPHHKOB KOHIeHCAaTa H yJaJieHHE MNOCAENHEro;
297



HaGMojeH e 32 COCTOAHHEM JOPOXKHOTO MOKPHTHA M NPOH3BOACT-
BOM paboT BOIM3H Fa3olnPOBOJOE C LEbIO 3aUHTH HX OT TOBPeXAeHHI;

npoBepKa NaBleHMs rasa B rasolpoBojax;

BLIAABIEHHE H YCTpaHeHHe 3aKyNMOPOK FasoNnpoOBOJOB;

6ypoBoit H myp¢oBOofi OCMOTp U yCTpPaHeHMe BLIABJAEHHHIX YTedeK
rasa;

npoBepKa M MeJKHH PeMOHT apMaTypHl, YCTaHOBNEHHOH Ha raso-
npoBojax;

COCTaBNEHHE TEeXHHYeCKOH NOKYMEHTalUHH (BelieHHMe JXypHana,
COCTaBJieHHe INPOTOKONOB, 3CKH30B, Bhllada yBeNOMJEHHH H T. 1.).

[popunakTHueckoe OGCAYKHBAaHHE IOJ3EMHLIX TIa3ONpPOBOJOB H
COOpYXEeHHH Ha HHX myTeM 06Xofa TPacc B ropofax H HaceleHHbIX
MYHKTaX JOMXKHO [POH3BOAHTBLCA B CPOKH, ofecneunBalomue Ge3onac-
HOCTb 3KCIJ1YATALHH ra30pOBOLOB H YCTaH ABJIHBAaeMble YIIpaBJeHHAMH
(TpecTaMH, KOHTOpaMH) FasoBOTO XO3fHCTBa.

Cpoku 06x0fia Tpacc AOMKHE YTBEPXKIAThCH BLIMECTOAIEH opra-
HH3alHed, B HEMOCPeACTBEHHOM MOAYHHEHHH KOTOPOHA HaXOAHMTCH ra-
30BOe X038#CTBO. [IpH ompenefeHHH CPOKOB 06X07a AOJKHBI YYHTHI-
BaTbCA KOHKPETHblE yCJOBHA SKCIAYaTAallHH Fa3onpoBojoB (MPOXoOa-
JKHTENBHOCTE IKCIIYaTalH, COCTOSIHHE ra3oNnpoBoia, SaBjeHue rasa,
Ny4YHHHCTOCTh TPYHTOB, HX KOPPO3HOHHAR aKTHBHOCTh, Hanugue 6ayx-
JAI0MHX TOKOB M 3aUIHTH, XapaKTep MECTHOCTH H €€ 3aCeleHHOCTH).

IIpu o6xome Tpacchl rasonmpoBoja NMPOBEPRIOT Ha 3ara3oBaHHOCTb
BCe IIOABANLI, KOJMEKTOPH H KOJMOALH, a TaKXe BCe M0j3eMHLIe
COOpYXeHH H eMKOCTH, HAaXOJAIIHEeCH Ha pacCTORHHH 10 15 M
no o6e CTOPOHEB! OT NMOA3EMHLIX Fa3onpoBooB. B cnyuae o6HapyeHHA
B KaKOM-JAH00 H3 COOpYXeHHH OomaCHOH KOHUEHTpAalHH ra3a aonof-
HHUTEJBHO MPOBEPSIOT 3ara3oBaHHOCTb KOJIOALEB BCEX MOA3EMHEIX
COOpYKeHHH W MOABAJIOB JOMOB B paauyce He MeHee 50 M ot rasonpo-
Bofa. (O 3arasoBaHHOCTH COODYIKEHHH NPOBepAIOIHe JAOJKHH He-
MeIJIEHHO CTaBHTb B M3BECTHOCTb OpPraHH3alHH, SKCIAVATHpYIoUIHe
COOPYKEHHA H KOMMYHHKaIKH, B KOTOPHX OOHApYKeHa yTeuka raza.

Ecnm ycraHoBneHo, 4TO B mofBanax 3JaHHH NOABHJCA a3, TO
clenyeT HeMeNJeHHO NPHHATL MepH IJA NpPeAyNpexIeHHS BceX M-
Ielt, HaXOXAWMXCA B 3THX 3MaHHAX, O HeAOMYCTHMOCTH KypeHHH, a
TaKKe NOJAbL30BAaHHA OTHeM M snaektponpuopamu. [Ipu sBHO#N onac-
HOCTH JIQAH NOJ/KHLI NOKHHYTL 3nanue. PeayabraThl ocMOTpa H npo-
BEpPKH 3aHOCATCA B KYPHAn MAM (PHKCHUDYIOTCH aKTaMH.

3arazoBaHHOCTL B NOJBaNaX, KOMJIEKTOPAaX H KOJOALAX MHpOBe-
pfAerca rasocananusatopaMu. HenocpeacTBeHHO B nojgpanax DpHMe-
HAIOTCA Ta30aHajH3aTOPhl B3pLIBOOE30NAacHOH KOHCTPYKIHH, HalpH-
mep II'®-2-B3T unu [II'®-2M-U3T. Ocobyio 0CTOPOXKHOCTL H Ofe-
PaTHBHOCTh HeoGXONHMO NPOABHTE NpH O6HAPYKEHHH rasa B I10]Ba-
Jax 3AaHHH: CPOYHO MPOBETPHTL NO/JBAaJKl, MPOBEPHThL TajoaHaly3a-
TOpaMH TNPOHHKAHHE T332 B KBAPTHDH BHIIENEXAmHX sTaxed.
B 0cofo OTBETCTBEHHBIX M TPYAHOAOCTYNHBIX YYacTKax FasonpoBOAOB
YCTaHaBJHBAOT KOHTPOJbHEIE TPYOKH; C HX [IOMOWbIO JIETKO ONpene-
JAI0T Ha/NH4He rasa.
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Jna yno6ersa o6cyKHBaHHA TPacC rasonpoBOAA COCTABAAIOTCA
MapUIpyTHHE KapThi. Ha HEX HAHOCATCA BCe COOPYKEHHA BAOJb TPacch
G COOTBETCTBYIOIIHMH HoMepaMH. Kpome rpagukoB nepHORHYECKHX
pabor, coCTaBARIOT rpaduKH OCMOTPA H NMPOBEPKH rasoBHX KONOANEB 2
pasa B roi. [IpH 3TOM BHIMOMHAIOTCH TaKHe paGoThl, KaK OYHCTKA KO-
NIOALEB OT TPA3H H APYTMX NOCTOPOHHHMX TNPEJMETOB, POBEPKA CO-
CTOAHHA 3aJBHXEK H KOMMEHCATOPOB, OKPacKa KoJojues H o6opy-
JOBaHHA B HHX.

OrBercTBeHHON 3afauell ABNAETCA NPOBEpKa KOHJeHCaTOCGOPHH-
KOB ¥ IHAPO3aTBOPOB. YJalleHHe KOHJAEHCATa H3 ra30lIpoBOAOB OCY-
leCTBAACTC No crnendaabHoMmy rpaduky. Otkauka KoHAeHcaTta npo-
H3BOAHTCA M3 THIPO3aTBOPA U KOHAEHCATOCOOPHHKOB HM3KOrO AaB-
JIeHHS] — PYYHEIMHM HacCOCaMH HJIH MOTOHACOCaMH, a M3 rasonpoBOAOB
CpeAHero H BLHICOKOTO AaBJieHHH — TONbKO MOTOHacocamH. Konaencar
yaanasiercsa B crrenManbHYH €MKOCTb, KOTOpas OMOPOXHHAETCH B 3apa-
Hee oTBefeHHOM Mecre. [IpH OTKauKe KOHJeHCaTa Helb3s JONYCKarhb
K MECTY paGOoTH MOCTOPOHHMX JIHI, KYPHTb H MO/JAb30BaThCHA OTKPLITHIM
OrHEM.

Mecrononoxenne paSJIH‘IHbe COOpY)KEHHﬁ Ha NOJ3EMHRAIX ra3ornpo-
BOJAX ONpefennercA HOPH MOMOWMH HaCTeHHHX 3HaKoB (YKasarened)
¢ IH(QpaMy BeJIHYHH NPHBSA3KH 3THX COOPYXKeHNH. DTH HaCTeHHEIE yKa-
3aTesIM Halo peryJaApHO NPOBePATH H KOPPEKTHpPOBaTh, a B CAYydae
HX IIOJIOMKM HJH OTCYTCTBHA — OﬁﬂSHTEJIbHO BOCCTaHaAaBJHBATLH.

OnHa u3 HauGosee BaXKHHIX ¥ OTBETCTBEHHLIX 337aY SKCIAYATALHH
NOA3eMHHIX rasonpoBOfoB — ofecnedeHHe H MOANepIKaHHe MOCTOSH-
HOH BeJIHYMHH JaB/E€HHA Fasa B ceTAX. 210 0COGEHHO BaXHO AR raso-
IPOBOJOB HH3KOTO AaBJeHHA, TAK KaK OT HHX MHTAKTCA MHOTOYHCHAEH-
Hble JKHJblEe IoM2 U KOMMYHaJbHO-OHITOBHE moTpeburenan. Hamenenue
JAaBJIeHHs T'a3a pe3sKo yXyiuuaeT YCJAOBHA paGoTH rasoBuX MpHGOPOB
H MOXET MPHBECTH K CaMOINPOM3BOJBHOMY MOTAcaHMIO (akesda rope-
JIOK.

Jns npenynpexaeHuna HapyiieHu paboTH rasompoBOjOB, MOA-
JepKaHHA B HUX HeoOXOQHMOIO JaBJ/icHHA rasa, H3yueHHA PeXHMa uX
paGoTnl He pexe 2 pa3 B FOJA NPOH3BOJAAT 3aMephl JAAaBJieHHS rasa
(B nepuopn HauGOJbUIEF0 pacxoga 3MMOH M HAHMEHBUIETO JIETOM).
JlaBneHnye rasa 3aMepsIOT KaXAHH pa3 B OAHoff ¥ TOM Xe TouKke Ha
Kaxaune 500 m rasompoBopa. [lo monydyeHHLIM BeMWdMHAM JaBleHHA
rasa CTpoAt KapThl AasjieHuli B rasosux ceraX. [lo kapram Jerxo
onpenensior Te Y4aCTKH, [/le HMeeTCs HaHGoAbLINMA nepenal RaBAeHHH.

Jina NUKBHJANHH ITHX NEpenajoB H YAYYINEHHA PeXHMa raso-
CHaGXeHHA BHIMOAHAIOT CAECIYIOMHE MEDONPHATHA: H3MEHAKT Bbl-
XOfHOEe LaBJeHWe 1'asa Ha Ta30peryffiTOPHHX NYHKTAX, MHTAIMHX
rasofpoBOAN; 3aMeHIOT OTAeJbHLIE YHacTKH rasonpoBofOB AR yBe-
JIM9eHHS HX MPONMYCKHOA CHOCOGHOCTH;, KOJMBUYIOT Ta30BHE CETH HAH
YCTaHaB/AMBAIOT YCTPOACTBO AONO/HHUTEIbHOR MOAINUTKH rasonpoBo-
I0B; YCTPaHAIOT 00HapYIKEHHblE 3aKYIOPKH.

[MoaseMHLIe CTalbHbIE Ta30NpPOBOJAB BCex AABAEHHHE Mocje BBoja
HX B SKCIVIYATALMIO MOXBEPTaloOTCH OEPHOAHYECKHM (IAHOBHM pEBH-
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3uaM (6ypoBniM ¥ YPQOBHIM OCMOTPaM) C LebiO IPOBEPKH HX rep-
METHYHOCTH, COCTOSSHHA Hapy»KHOH NOBEPXHOCTH TpY6, H3OMALUH,
apMaTypel H T. A. B CAELYWOIHe CPOKH:

rasonpoBoAL B 3aCTPOeHHONM uYacTH TOPOJAa HAH HACeNeHHOro
NYHKTA, PacnofioXKeHHHe B 30HaX C BBHICOKOH KOPPO3HOHHOH aKTHB-
HOCTbIO TPYHTOB, a TaKKe JBOPOBLIE TAa30NPOBOAH HE3aBHCHMO OT
YCAOBHH HX PaCHOJOMeHHA JOMKHB OCMATDHBATHLCA NPH NOMOLIH
urypgoBanHa H OypeHHs He pexe 4yeM depes Kaxjple 5 jer;

rasonpoBojibl, pacnonoxeHHble B He3aCTPOEHHOMA 9aCTH TOpoAa NpH
HEKODPO3HOHHLIX FPYHTaX, — He pexe yem 4epes Kaxaee 10 Jxer.

BypoBoit ocMOTp npOH3BOAHTCA AR TOYHOTO ONpENENEeHHS MECT
YTEUKH ra3a, BHIIBEHHHIX NMpH NpoBepKe KOAOAUEB H APYTHX COOpY-
xeHuit. C 3To& 1enbio BIOJAb TPAacCH ra3onpoBoja yepes Kaxase 2 M,
a NpH HAJHYHH CBApOYHOM CXeMbl Fa30NpPOBOAA HAj KaMIbLIM CTHIKOM
6ypATcH CKBaXHHH. Jlnamerp ckBaxuHH 20—30 cM, rryOHHa 3aBH-
CHT OT pacCTOSiHMA 10 BepXa TpyGul. Ecnu GypaT B Mep3noMm rpysre,
TO OTMETKA JHA CKBAXXHHBI A0J/IKHA OBLITh HHXKe OTMETKH NPOMEP3IaHNsA
rpynta. B nernuit nepHoa npu GypeHHH CKBaXKHHBl He JOXOAAT A0
Bepxa TPyOH Ha 20 cM. CxBaxKHHB Heo6XOQuMO pacroJiaraTh B [Uax-
MaTHOM nopaaxe Ha paccrosHHH 300—500 MM oT cTeHKH TpySh. Ha-
JNUYHe rasa B CKBa)XXHHE ONpENeNAIOT rascaHaNH3aTOPaMH, a ecly
CKBaXXHHEl Pacro/IoKeHB! Ha PacCTOAHHH Gojiee 3 M OT 37aHHi M KO-
JIOANEB, TO H OFHEM.

Ha npoespax (B MecTax pacrnofioXXeHHs rasonpoBOJOB) mepes npo-
BeJleHHeM pa6oT MO KamHTaJbHOMY PEMOHTY HJIH DEKOHCTPYKIHH HO-
POXHOTO MOKPHITHA rasonpoBOALI He3aBHCHMO OT CPOKa MX IpPEeAbl-
Ayulef PEBH3HM M DPEMOHTA JZOMMCHBI OCMaTPHBATbCA H NPH HeOOXOaH-
MOCTH peMOHTHpOBathes. IIna ofecrneyeHHs COXPAHHOCTH ra3QnpoBO-
AOB H HX apMaTypHl BO BpeMf AOPOMHBEIX H CTPOHTENbHLIX paboT cayx-
6a roprasa ycTaHaBJlHBaeT HaGalOfleHMe 3a 3THMH paGoTaMH.

[Ipn packonkax, npoH3BOAHMBIX B 30HE T'a30NpOBOAOB NOCTOPOH-
HHMH OPraHH3alHAMH, HeoOXoAMMO OGHAXKEHHBIE YYACTKH rasompo-
BOJIOB 3aCHINaTh CNOEM [1eCKa BhICOTOH He MeHee 0,2 M ¢ TmATEALHOR
noaGuBKofi mocrenn. Ecaw npH packonKe TpaHUIEH MAH KOTROBaHa
rasonpoBoji OKa3HBaeTCA B IIpH3Me OOpYLIEHHR, TO AafbHEHuIHe pa-
6OTH NpOU3BOAATCA ¢ yCTpoHcTBOM KpensieHH#A. Ecan npu packonkax
YYacToK rasofnpoBoaa AAHHOK 2 M 1 Gosiee IPOBHCAET HAY Ha BCKPLITOM
ydacTke rasonpoBoja 00HapyKuHBaeTCs CTHIK, TO TaKOH yJacTOK He-
06X00MMO HANEKHO «OABeCHThy Bo uabexanHe npornGoB uAM nepe-
JIOMOB.

§ 8.7. 3akynopka rasonporofiop H cnocoGu
€e JHKBHAALUHH

B cnyvae mosBaeHHA XHAKOCTHBIX MPOGOK NMPOMSBOAAT MPOBEPKY
cOopHHKa KOHAeHCcaTa HJIH THAPO3aTBOPAa M YIaJeHHEe KOHIEHCaTa,
YCTpaHAIOT MPOBHC NYTEM BLIIPaBJAEHHA YKJOHA rasofpoBOAa HJH
YCTAaHOBKH ROMOJIHHTEAbHOTO CcGOPHHKA KOHZEHCATa.
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CHexHO-JIeisiHble, THApPaTHEIE W HadTaJNHHOBHE 3aKYNOPKH yCTpa-
HAIOT ITYTEM 3aNOJNHEHHs ra30NpoBOAa PacCTBOPHTENEM, OTOIPEBa Ia3o-
MpPOBOJA MapoM OT MOABHIKHOTO KOTJIa € MOCJAEAYIOWHM YAadeHneM
KOHJieHCaTa, a TaKXKe LIKYPOBKOMA rasonpoBoja cTajbHON NMPOBOMOKOH
AnameTpom 5—8 MM, MPOYHCTKOH CKpeOKaMH H eplIoM.

Jlna ynaneHus 3arps3HeHMA (OKaJHHEL, TPs3H, MbI4 T. A.) aso-
MPOBOJ MPOAYBAIOT HHEPTHLIM ra3oM. [Ipu paspuiBax medeKTHHIH CTHIK
BbIPE3AIOT H BMECTO HEro B ra3onpoBOj, BBAPHBAIOT KaTyluKy AJHHOM
0,4—0,8 m #u3 Tako# xe TpPYOH.

Ha rasonpoBozax HH3KOTO H CPEIHErc JaB/JEHHA HENOJNHHIA pas-
PBIB CTHIKOB MOXKHO JIHKBHAHDOBATh ITyTEM YCTAHOBKH BPEMEHHLIX pe-
MOHTHBIX MydT. [In8 3TOr0 Ha NMOBPEXINEHHKIH CTHIK MpeABapHTEIbHO
yCTaHABJHBAKT MeTajinueckuil GaHRaX € Pe3HHOBOH NPOKAAAKOH,
craruBaemoli 6onramu. Bangax nmpHBapHBAIOT K Fa30NPOBOAY, YFOMAKH
¢ 6ontamu cpesaior. [Tocse 3Toro Ha GaHAa)X HAaJIBHIAKOT COCTORMLYIO
H3 [IBYX IIONOBHHOK My(]Ty, KOTOpYyIO KOHONATAT aCGECTOBRIM LIHY-
poM, OTGOpTOBLIBAIOT, a 3aTeM MNpHBAapHBAKOT K TpyGe.

ITnoTHOCTL COEAMHEHHA NPHBAPEHHOR MYQTH HCNLITHBAT BO3-
LyXOM, MoJaBaeMLIM gepes oTeepcTHe B Helt. [foce HenuTaRusA npobKyY
B Mydre 3aBapuBaioT. [IpH MeCTHO! KOpPO3HH rasonpoBOAa MOBPEX-
JICHHHﬁ YYacTOK 3aMENAIOT HOBHM HJH Ha MeCTO NOBPEXIEHHS ycTa-
HAaBJIHBAIOT M MpHBapHBAaIOT Mydry.

Kpome peMOHTHBIX, HENOCPEACTBEHHO Ha FA30MPOBOJE BHINONHAIOT
M JpyrHe paGOTHI: MCIpaBJleHHE HAM CMEHY KOBEpPOB, PEMOHT COODHH-
KOB KOHJAEHCATa, FHAPO3ATBOPOB, KOHTDOMBHEIX TPYGOK, KOHTPOJb-
HHX NYHKTOB A/ H3MepeHHs OaYyXAaioWlHX TOKOB, 3/]eKTPOH3OJH-
pywomux ¢nanues, 3aasHxeK, KpPaHOB H 3aWHTHHIX ycTpoficTB. Pe-
3y/MbTaTHl OCMOTPA H PeMOHTa BHOCAT B macnopt rasomposoja. Ilpu
KanuTajAbHOM DEMOHTE Ta3ONnpoBOJOB 3aMEHAIOT YYaCTKH, MOABEp-
XeHHHEe KODPO3HH, BOCCTaHaBAHBAIOT INOBPEeXIEHHYIO H3O0AALHIO,
MEHAIOT M PEMOHTHPYIOT apmaTtypy. [l0 OKOHYaHHH pPEMOHTa raso-
NpOBOJa COCTABJAIOT HCMOMHHTE/NbHBIE YEPTEXKH (B ABYX IK3EMINAPAX)
H akT 33 NOJAIMHCAMH OTBETCTBEHHOro MCIIOJHHTENRA H IpHEMINHKA
BHMOJMHEHHHX pabor.

§ 8.8. IxcnayaTauus cpeicTs 8/eKTPO3AMKTH
NOM3eMH KX ra3’onpoBofos

chnnya-rauuﬂ CPEACTB 3JAEKTPO3allHTHl OCYLIECTBAAETCA CHNEHH-
anbHO ofyueHHbMH paGorHukamu. Ha kaxayio yCTaHOBKY HeoGXo-
AMMO MMETb MacioOPT H XKYPHan KoHTpoas pa6or. B nacnoprte conep-
KHUTCA TEXHHYECKas XaPAKTEPHCTHKA H peXXHM paGoThl 3THX YCTaHo-
BOK, B JKYpPHAN 3aHOCATCA BCe paBOTH, CBA3AHHBIE ¢ OCMOTPOM H ripo-
BepKO# YCTaHOBOK.

O6GcnyxuBaHie YCTAaHOBOK 3aKkiiogaercs B [MEPHOAHYECKHX oOcC-
MOTpax H KOHTDOJIBHBIX 3aMepax. 3amep MOTEHIIHAJIOB HA KOHTAKTHRIX
ycrpoACTBax JoJ/keH MPOM3BOAMTBCH He pexe 4 pa3 B Mecsl Ha
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ApPEHaXXHRX YCTAHOBKaX, 2 pas B MecAN Ha KaTORHHX YCTaHOBKax,
] pasa B MécAn Ha NPOTEKTOPHHX YCTaHOBKAaX.

I1pn nepHORHYECKHX OCMOTpaX APeHaXHEIX YCTAHOBOK NPOBEPSIOT:
IEJIOCTHOCTh MOHTaXa, OTCYTCTBHe Pa3/IHYHHIX NMOBPEXIeHHH, mIoT-
HOCTb KOHTAKTOB, HAJIHYHe MNpEJOXpPaHHTeNeR M HX HCAPABHOCT,
COCTOSIHHe KOHTAKTOB pefle H ApeHaKHOR YCTaHOBKH, HX YHCTOTY H
HaJHYHe NpefoXpaHHTeNef,

Bo BpeMsi OCMOTpa KaTOZHONA YCTAHOBKH YG6eXA2l0TCA B HaJHYHH
TOKAa H HapAXeHHs HCTOYHHKA THTaHH, B MEJIOCTHOCTH MOHTaXa ycTa-
HOBKH H OTCYTCTBHH Pas/IHYHEIX MOBPEXACHHA, B IJIOTHOCTH KOHTAKTOB.

[Tpn npoMAaaKTHYeCKOM OCMOTpe NPOTEKTOPHOH 3alIHTH MNpOBe-
PAIOT MJOTHOCTb KOHTAKTOB H OTCYTCTBHE Das/IHUYHLIX MOBpeXAEHHR
B KOHTAKTHHIX YCTpoficTRax.

[Ipr nepHOAHYECKHX KOHTPOJABHHIX 3aMepax Ha ApeHaXHHX YC-
TAHOBKaX H3MEpAIOTCA: BEJHYHHA H HaNpaB/eHHe TOK4, BeJHYHHA H
PasHOCTb MOTEHIIHAJOB MEXAY Ia30mpoBOAOM M pesbCaMH, NPH KOTO-
pHX cpa6aThIBaeT ApeHaXKHasi YCTAHOBKA, a TaKxe CPEAHAA BeNHYHHA
aToil pasHocTH. [IpoBepsiercA Takike, pasopBercs JH LeNnb JApeHaKa
NpH NepeMeHe NOJSAPHOCTH TasonmpoBONa OTHOCHTENBHO - PEeJbCOB,
onpefeasieTcd PasHOCTh NOTEHIHAJNOB MEXKY ra3onpoBOAOM H 3eMJed.
[TpoBepsieTcd HCOPAaBHOCTb HMEIOWIHXCH KOHTPOJBHO-CHIHAJNbHEIX
yCTPOMHCTB.

[lpn nepHOIMYECKHX KOHTPOMBHHIX 3aMepax Ha KaTOAHRIX YCTa-
HOBKax NPOH3BOAHTCH: H3MepeHHe BeJHUYHH BHIXOJHOTO HAIPSIKEHHS
TOKa, PasHOCTH NOTEHIHANOB MEXIy SemJed H rasonpoBOAOM, LpoO-
BepKa COCTOAHHA aHOIHOTO 3a3eMJIEHHS M MMEIOLIHXCSA KOHTPOJbHO-
CHTHaJIbHHX YCTPOHCTE.

[NTepHoaHueCKUMH KOHTPOJbHHMH 3aMepaMH Ha YCTaHOBKax Npo-
TEKTOPHON 3alIMTH NpenycMaTpPHBaeTcsA: H3MepeHHe MOTeHLHanxa ra-
30TpOBOAa OTHOCHTEJBHO 3eMJIH NPH BKJIOYEHHOH M OTKJIOYEHHOM
jamuTe, a TaKXe H3MepeHHe TOKa, NPOTEKAoero Nno LemH «mpo-
TEKTOP—TasonpoBO/l», M CONPOTHBJIEHHS B 3TOA LENH.

Ecau noteHBan TpyGonpoBoa Ha yIacTKe MOAKIIOTEHHSA 3JeKTPo-
IOB GyIeT MeHble MHHHMAaMLHOrO 3alIHTHOrO NMOTEHIHasla, TO NpoBe-
PAIOT IEJA0CTHOCTE NPOBOAA MEXIY NPOTEKTOPOM H Ia3ONpPOBOAOM,
a TaKxKe MECTa ero COEJHHEHHS C Ta3olNpOBOLOM H NPOTEKTOPOM.
He pexe 1 pasa B rox npoBepsooT 3¢¢eKTHBHOCTL ACHCTBHA NpOTEK-
TOpHORA ycraHOBKH. Bce pesynibraTel 0CMOTpa H KOHTPOJLHHIX 3aMe-
POB 32HOCAT B CHENHANLHHI XypHaa.

Fnasa Ill. 3aKCMAYATALHA BHYTPHIOMOBOIO TA30BOIO
OBOPYINOBAHHUSA

§ 8.9. O6cayxHnBaHHe rasopnx npubopos

OTBercTBEHHOCTL 82 COCTOSIHHE H NPaBUJABHYIO SKCHJAYaTalHio
BHYTPHOMOBOTO ra3oBoro o6opy/oBaHHA H ra3onpoBOJOB B ropoiax
M NOCEeNKAaX HECYT SKCIJAYaTaUHOHHHE OPTaHHSanHH I'a3soBoro Xossai-
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cTBa. BeJloMCTBeHHHEE H YacTHEIE f0Ma OGCAYKHUBIIOTCA COOTBETCTRYIO-
WHMH goMoynpasieHHsaMH (PKIK), skcmyyaraugoHHHMH OpraHusa-
IHAMH ra3oBOro X03fACTBA (NO AOrOBOPAM C HHMu) WJH BJajleNblaMH
JIOMOB.

OcHoBHoR popmoit 06cayxHBaHUS ra3oBoro 06opysoBaHHA KHIOLO
AOMa ABJIAETCA NEPHOAMYECKHH NPODHIAKTHIECKUH OCMOTP H PEMOHT
rasoBeIX MPHGOPOB M BHYTPHAOMOBOIO a3onpoRofa, MpOM3BOAMMEIR
B N/JaHOBOM MNODpANKE H MO 3aABKaM NOTpeGHTenelf. YcCTaHOBJAEHA
clefyiomasi NepHOLHYHOCTb NPOPHNAKTHIECKOTG ocMOTpA B KHJBIX
ZOMax: KOHTPOJIbHasi ONpPeccOBKa TIasonpoBOIDB OCYNIECTBRSETCH
1 pas B 5 ner, CPOKH NpOQHAAKTHIECKOTO OCMOTpa BHYTPHIOMOBHIX
rasonpoBOAOB YCTaHaBJAHBAlOTCA OPraHaMH ra30BOro Xo3sHCTBa IO
cornacoBaHuio ¢ I'ocroprexHag3opoM, TeKYuH# PeMOHT NPOH3BOAUTCA
1 pas B rof, cMa3ka KpaHOB M MepeHaGHBKA CAJLHHKOB Ha CTOAKAX
W BBOLax — 1 pas B ro, cMaska KpaHoB Y npHGopoB — B cpok mpo-
GbHAAKTHKH,

[TpopunakTHaecKu# 0CMOTp Ta30BHIX IIHT H GHCTPONEHCTBYIOMHX
BoJloHarpeBartesell Npou3BolAT 1 pas B 2 Mecfila. EmMxocTHHeE BoZO-
HarpeBare]y, OTONHTE]bHHE, OTONHTEJbHO-BADOYHHIE [IEYH M ApYrHe
npHOOpH, HMeIOmHEe aBTOMaTHYECKOE YCTPOHCTBO, OCMATPHBAIOTCS
| pas B Mecsn,

Tlpr RpOPRIIKTHRECKOM OCMOTPE B OOIIZTENBNOM ROPRAKE BHITON-
HAKTCA chrenyouue paGoTH:

OCMOTD BceX TrasolpoBOROB HAYHHAA OT KpaHa Ha BBOIE, OOMHIIH-
BaHHE BCeX COEIHHeHHH C LEJbIO IPOBEPKH COCTOSHHA M IepMerHd-
HOCTH COeJHHEHHH H apMaTypH HA lasoNpOBONE — NpH KaXIOM Mo-
CelleHHH N0 TpaduKy;

CMa3Ka KPaHOB Ha BBOJE, OTBETBJEHHAX B KBAPTHPH H K CTOS-
KaM — no Mepe HeoO6XOOMMOCTH;

npoBepKa KpemjieHHA Ha Ta3onpoBofe — NPu KakIOM Iocemie-
HHH N0 rpaduky,

NpoBepKa paboTHl ApMaTypsl rasoBIX HpHGOPoB 1 pas B 3 Mecsua;

CHATHE TOPeNOK H NMPOYHCTKA CONEN — FO Mépe HeOGXONHMOCTH;

NpOBEPKA INIOTHOCTH COEJHHEHHH - NPH KaXjoM NOCELIeHHH No
rpapHKy;

peryJHpOBKd BceX TOpeJdOK IUIHTH ~— N0 Mepeé Hag0GHOCTH;

MpoBepKa HCIPABHOCTH aBTOMATHKH OJIOK-KPaHa H ABTOMAaTHKH
6e30nacHOCTH Y TPOTOYHHIX BOJOHArpepartesell — no rpadHky;

peryJHpoBaHHe MNOJayl BOJALI M rasa c NpoBepkol paGoTH Bofo-
HarpesaTellsl H4 PAasHLIX pEXHMAX — no rpabuky.

§ 8.10. IkcnayaTauHA ALIMOBRIX H BeHTHAAIHOHHBIX KaHAJNOB

B cymeCTBYIOIMHAX 3AaHHFX NPHTONBOCTL ABIMOXONOB IJS NpUCOe-
JHHEHHS K HEM ra30BeIX NPHGOPOB M OTONHTeNBHEIX mededl, pabGoTaio-
uX HA Ta30BOM TOMNJIHBE, NPOBEPAETCH OBYUYEHHHIMH 3TOMY BHAY
PaBoT HHKEHePHO-TeXHAYECKHMH PAGOTHHKAMH OpranH3auui, skcnay-
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aTHPYIOILHX 9TH 3[aHHfA, H TPYOOYHCTHHIX CEKTOPOB JKHJHIIHO-3K-
CITyaTAHOHHBIX KOHTOp, P)KY mam po6pOBONLHEIMH MOXAapHBIMH
o6uwectBaMu. IlepHoanueckas npoBepKa H NPOYHCTKA JHIMOXOJOB
MPOH3BOIHTCA NOMOYNpPABJEHHAMH B CJelyIOllHe CPOKH:

KHDIOHYHEIX ALIMOXOLOB OT TasoBLIX BOLOHarpepareitefi — 1 pas
B KBapraja, acleCToueMeHTHhIX — 1 pas B rom;

JBIMOXOIOB OT OTOMHTeNbHEIX newer — 1 pa3 B rop (mepen oro-
NHTENLHEIM CE30HOM);

IOBIMOXONIOB OTONHTENBHO-BADOYHKIX Neyell — 3 pasa B rox (mepeg
HayajJoM H CPeIH OTOMHTENBLHOrO Ce30Ha, a TaXe B BECEHHEee BPEeMs
C HacTymJieHHeM OTTelenH);

OCTaJIbHEIX JBIMOXOJOB OTONHTEJNLHHX meded H KOTJIOB — | pas
B roa (mepef OTOIHTENLHLIM CE30HOM).

[Ipy ocmoTpe AWMOXOAOB cJaejyeT MPOBePATh: COOTBETCTBHe HX
YCTPOHCTB M NPHMeHeHHHIX MaTepHal0B; HaJlH4YHe HOPMAaJbHOH TATH
M OTCYTCTBHE 3aCOpPeHHH; IJIOTHOCTb H 060COG/eHHOCTb (ALIMOXOX
CYHTAeTcs MJVIOTHHIM, ecJH OHM H3 Hero He NPOHHKaeT B IOMelleHHe
HJH BEHTHJASLHOHHEIe KaHalbl); HalHYHe H HCIPABHOCTL PA3JeJIOK;
HCIPaBHOCTb M MpAaBHJbLHOCTb PACHOJ0MEHHA OrOJIOBKA OTHOCHTENBHO
KpHIIIH H GJH3KO PacrnooXeHHbIX COOPYXEHHHA H JepeBbeB (IBIMOXOL
IOJIXKeH HaXOAMThLCA BHe 30HH BeTpoBoro noanopa). [Iposepke H mpo-
YHCTKE MOAJEXKaT H BeHTHJSALHOHHLIE KaHAAL. Pesynbrarnl ofcaeno-
BaHHA OQOPMAAIOTCS 4KTOM YyCTAHOBJAeHHOH (OpMHI.

B sumHee BpeMs He pexke 1 pasa B MecAill 1OJKeH NMPOH3BOIHTLCSA
OCMOTpP OrOJIOBKOB JLIMOXOJOB € LEJNLI0 NPefoTBpameHns 3aMep3aHus
H 33aKyNOPKH YCTbeB ILIMOXOIOB. Pe3ysbTaTHl NPOBEPKH COCTOAHHSA
OTOJIOBKOB H HX DEMOHT IOJIAHBEI OTMeHaThCs B CIelHAaNLHOM XKypHae
nomoynpaeaeHusi uaE JKIK.

IMocne ka)kaoro peMOHTa IHIMOXOAB MPOBEPSIOT M NMPOYMINAIOT He-
3aBHCHMO OT CPoOKa npeabiaymeil X nmpoeepkH. OpraHusanus, mpoHa-
BOAAIAA DPEMOHT ABIMOXOIOB, 0653aHAa H3BECTHTh O HeM TpecT HJH
KOHTOpY rasoBoro Xosgicrsa.

Fnmasa IV. 3KCcNAVATAUHSA TA30BOTO XO3SIRCTBA
MPOMBILNIEHHBIX U KOMMYHAJIBHBIX HPEANPUATUR

§ 8.11. Beop B sKcmayaTauHI0 CHCTEM ra3ocHaGKeHHs

BBuny cnenHpHYHOCTH ra3oBOro TOIVIHBA (TOKCHYHOCTE NpPH CO-
nepx&aﬂnn B rase OKHCH yrJjepona H BO3MOXKHOCThB 06pa30BaHHH C BO3-
AYXOM B3pHIBHON CMECH) K 3KCNAYaTAIHH NPOMBII/IEHHMX YCTAHOBOK,
paGoraomnx Ha HeM, NPeIbABISIOTCA NOBHIUeHHHe TpeGoBanua. Ha
BCeX HpEﬂHpHﬂTHHX H B OpraHH3auHix, HCHOJIb3y}OI].lHX ras B Ka-
4ecTBe TONJHBEA, HpHKHSaMH no npeanpHATHIO H3 4Yucka PYKOBOIA-
mux padoraukoB uaH UTP posxHb! HasHA4aThes JHIA, OTBETCTBEH-
Hele 32 Ge3omacHy: 3KCNJAVATANHKO Ta30Boro Xossicrea. B oTmeib-
HEIX lIiexax M OoTmeflax Takike NOJXKHE ObTh OTBeTcTBeHHHE. JIuna,

304



KOTOPEIE OTBEUAIOT 32 9KCNJNYATALHI0 Ta30BOT0 XO3fAHCTBA, NOJKHBI
cnaTh 3K3aMeH Ha sHaHHe «[IpaBus 6e30MacHOCTH B rasoBoM X03sHCTEe»
B o0neMe BRIMOJHAeMOH HMH paGorhl. [JoBTopHad NpoBepKa 3HaHHM
nposoiutca 1 pas B 3 roja.

K pabore no skcnayaTanur rasonpoBOAoOB H 0GCAYKHBAHHIO arpe-
raToB, HCMOJBb3YIOIIHX TasOBOE TOMJHBO, MOmMYycKaioTcA paGoune,
of6yueHHBle 6e30MacHHM MeTOIaM PaboOTH H CIOaBIliHe 9K3aMeH KOMMHC-
CHH, Ha3HauyeHHOH mpexnpuATHeM. Pe3ynpTaTn sksameHoB oopMJIs-
10TCA MPOTOKOJOM, a paGodunM BHIAIOTCA ynocToBepenus. [IoBTopHas
npoBepKa 3HAHHA MNPOBOAMTCHA eXXeroiHo.

IIpoBepka 3HaHHH N0 6e30macHHEM MeTOAaM pafoTw Y OHepaTOpPOB
KOTeNbHHX, NPOMEIIJIeHHHX mededl H arperaroB, HCNOJNB3YIOWHX ra-
30BOe TOMJIHBO, a TaKkxe y paGouux (B TOM YHC]e CBapIIHKOB), 3aHHA-
THIX Ha BHIIOJHEHHH a300MacHHX pa6oT, NOJIKHA MPOBOAHTLCA KO-
MHCCHAIMH TIDH YYacTHH y4YacTKOBOTO HWHCMEKTOPa MeCTHOro oprasa
Tocroprexnansopa CCCP.

AHanH3 HenmosajoK H aBapuii NpH HCNONL30BaHHHU rasa B MPOMEI-
INJeHHBIX H KOMMYHaJbHREIX YCTAHOBKAaX MOKAa3HBaeT, YTO [OJaB/fA0-
mee GOMBIIHHCTBO CJydYaeB NMPOHCXOINHT NMPH RYCKe rasa ¥ PO3KHTe
arperaroB Ioc/le PeMOHTa MJH [IJHTeNLHOH OCTAHOBKH HX. Brox
B SKCIMYaTaluHI0 CHCTEM ra3ocHaG)KeHMs NPOMHULIEHHHIX H KOMMYy-
HanbHHIX OOBEKTOB JOMyCKaeTcs TOJNLKO MOcJe MOJHOM HX MpHeMKH
CnenHaJbHOH KoMHuCcHeH, B cocTaB KOTOPOH NOJIKHH BXOIMTH Npej-
CTaBHTeNH 3aKasYHKa, CTPOHTENLHO-MOHTAXKHOHR OpraHH3alHH, Tpecra
HJAM KOHTOPH Ta30BOr0 X03fHCTBA ropofia, a TakXe MNpeACTABHTeNb
mectHoro opraHa [ocroprexnansopa CCCP.

Jaa BBOLA B 3KcnJyaranHio HeoO6XOZHMO HMETh: aKT O NpHeMKe
cHCcTeMbl Pa3ocHaO>KkeHHsl; IpPHKAa3 O Ha3HaYeHHH pPaGOTHHKOB H3
yncina UTP, orBercTBeHHEIX 33 ra3soBOe X03fHCTBO; NOKYMEHTH 06
o6y4yeHHH H npobepke 3HaHHi# MUTP u paGouux, ofcAyXHBaOIUX I'a-
30BO€ XO03AHCTBO; YTBEPIKACHHHE HHCTPYKIHH IO 3KCIJNYaTalHH I'a-
30MPOBOJOB H ArperaTos, HCMOJb3YIOIIHX rajoBo€ TOMAHBO, H CXEMH
rasonpoBoOJioB, HA KOTOpble HAHeCceHa BCHA OTKMIOYAOIafAcA apMarypa
C COOTBETCTBYWOINEH HyMepauuell; NJAAHH JHKBHIANHH BO3MOMHEIX
apapufi. Ilyck rasa ocymecrBasercs pabOTHHKaMH MNpPeNNpPUSTHS
B NPHCYTCTBHH NpejcTaBHTeNef cAyKOH roprasa.

Bpurags, nNpoH3BomsmMe NYCK rasa, olasaHbl A0 Haksalla pabor
OCMOTpeTh r'asonpoBOJEl H ra3oBoe 060pynOBaHHE, MPOBEPHTh NeHCT-
BHe NpeIOXpAHHTENLHEIX YCTPOHCTB H peryasaTopoB nabiaeHHa. [Tocae
OCMOTpa TNPOH3BOJHTCA KOHTPOJILHASI ONMpeccOBKa BO3JYXOM:

HADYXKHHHA rasonpoBoj, (Haa3eMHbIl W TNOA3€MHLIA) HE3aBHCHMO
OT JAaBJeHHS HCIOHTHIBaeTcs Ha jaBjenue 0,02 MIla; maneHue nap-
JeHHs 3a | 4 He JoJXHO npeBpnnars 0,0001 MIla;

BHYTPHIEXOBLIE ra30NpPOBOAL H TrasonpoBOA KOTeJbHbIX HChI-
toiBatoress Ha gaetenne 0,01 MIla; magenne zaBieHus 3a 1 4 He goa-
»xHo npesuwars 0,0006 MITa.

[Tocne onpeccoBky rasonpoBoiul MpoxysaioT rasoM. 'asonposoner
HM3KOT0 AaBJeHHsi NPOAYBAIOT NPH pacYeTHOM AAaBJIEHHH rasa B CeTH,
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a rasonpoBOJE CPeIHEro JaBneHHA — mpH ZxaeieHnd 0,005—
0,010 MIla. ITpoayBKY BHINOJHSIIOT OCTOPOXHO H MeJJIEHHO.

Ha xaxnuifi npHHATHR H BBefeHHHA B SKCN/YaTallHIO Ta30MpOBOA
cocraBasercs macnopT. B mponmecce skcmayaraiMM B Hero 3aHocsT
CBefleHHsl O Bcex PaboTax mo PeMOHTY, PEKOHCTPYKUMH H T. M.

§ 8.12. AxcnayaTaumsa rasosoro o6opynoBaHHs KOTeabHOR

K nycky, o6cnyxHBaHHIO H PeMOHTY ra3onpoOBOJOB H rasoBOTO
06OpYIOBaHHA KOTEALHWX OONMYCKAlTCA PpaGOTHHKH, NpOLIENITHe
MEIHIIMHCKHA OCMOTp, MHCTDYKTaXX MO TeXHHKe Ge30macHOCTH, 3a-
KOHYHMBIUHE NPOM3BOACTBeHHOe 00ydeHHe H claBllHe K3aMeH KBalH-
¢HKAaIHOHHOK KOMHCCHH.

PacTronka KoT/1a CMOHTHPOBAHHOI'O (KANMHTAJLHO OTPEeMOHTHpO-
BaHHOro), nogBenoMcTBeHHOro opranaM Iocroprexuansopa CCCP,
IONyCKaeTcs ocJie NPHEMKH rasoBoro oGopynoBAHMA, odopMaeHHOR
aKTOM NTPHEMOYHOA KOMHCCHH, NPH YCAOBHH PErHCTPalHH (OCBHIETeb-
CTBOBaHHs KOT/Ia) H NPH HaJHYHH DaspellleHHi HHCIIEKTOpa KOTJIO-
Haj3opa, sanMcaHHOro B macmopt koraa. Koren, He perucTpHpyeMull
B MecTHHIX opraHax I'ocroprexnansopa CCCP, pacTanjHBalOT O ITHCh-
MeHHOMY pacHOpsiKeHHIO JIHIa, OTBETCTBEHHOro 3a ero 6esomacHyio
sKclayarauuio. [Iyck no6oro KoTia BeleTcsl no IMHCbMEHHOMY pac-
NOPAXKEHHIO H MOJ PYKOBOACTBOM HadajbHHKA KOTENbHOH HJH JIHLA,
COOTBETCTBYIOMIETO €MY MO NOJIMKHOCTH, I10C/]e BHeCeHHS Heo6xonumo
3alHCH B CMeHHHH XypHan.

[Tepen nmyckoM KOTIIOB Ha ra3soBOM TOIIHBE HeoGXONHMO MpOBe-
PHTh:

COCTOSIHHE ra3oNpOBOJOB M apMarypH Ha HEM, BO3LYXODeryaH-
POBOUHHIX a6 HJAH 3acnoHOK, wHOGepoB, KHII u aBromMaTHKH;

cOCTOfHHe KMaIKH, rapHHTYpH H HalHYHE THATH,

BCe JIH 3aMOpHHe ycTpoiicrBa (KpaHH, 3a[BHXKKH) Ha rasonpoBoje
3aKpHTH, 3a HCKJlOYeHHEM apMaTyphH, YCTAaHOBJeHHOH Ha mpoay-
BOYHLIX TpYGOMpPOBOAAX H CBedaX G(e30MacHOCTH;

Hanuuue HeoGXOLHMOr0 NaBJEHHA rasa B ra3onpoBojie KOTEJNbHOH.

B npomecce NOAroTOBKH He0GXOLHMO TINATelbHO BEHTHAHPOBATHL
TONKH M ra3oxofbl BCEX KOTJoarperatoB NyTeM OTKDHITHS IUHOEPOB,
NycKa [YTbeBHIX BEHTHAATOPOB H IRIMOCOCOB. BeHTHasauua tonok
JIONI3KHA MPOAOJIKAThCA He MeHee 10—15 MuH. KA4ecTBO BeHTHJAALHH
npoeepsieTcsl ra30aHalH3aTOPOM Ha OTCYTCTBMe B rasoXofaX MeTaHa,

PoaxHr ropeJIoK MOXHO HayHHATL TOJNBKO NPH HANHYHH pa3pexe-
Hus B Tonke He menee 0,00001—0,00002 MIla npH cTporoM cofamome-
HHH NPOM3BOICTBEHHOR HHCTPYKLHH (Kak M OaJibHelree OGCaYH-
BaHHE KOTJIOB).

Ilpy Hanuuuy aBTOMATHKH Ge30NMaCHOCTH PO3XKHUI TOPEAOK KOTaa
HeoﬁXOHHMO HpOHSBO,[[HTB no c¢xeMe aBTOMATHYeCKOro po3XxHra.

Jlna py4HOro po3xKMra ropenok He3aBHCHMO OT HX THNIA H CXeMH
ras’onpoBofoB Ko1/a HAZO0 HMeThb YCTOM4MBOe NIaMsA 3amasibHOH ro-
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penxkH. EcnH sanaipHHMK racHeT, HeMeJJIeHHO NPEKPAMAlOT NoAavy
rasa K sanaJIeHHKY, yAaAAI0T 3anajJbHHK H3 TONKH, OTKPHIBAIOT KpaH
Ha cBeue 6E30MaCHOCTH H BEHTHJAHPYIOT TONKY H rasoXofibl B TeYyeHHe
10—15 mun.

YcTpaHHB npHuUHHY CphHiBa IVIaMeHH SanajJbHHKA, NPOH3BOAAT
NOBTOPHYIO NPOBEPKY KayecTBa BEHTHJAALMH TONMKH H NPHCTYNAIOT
K POSKHTY ropeikH. I[Ipy HOpManbHOM BOCN/JaMeHeHHH rasa, BbiTe-
Kaiolllero H3 OCHOBHO® FOpeJKH, IOCTENEHHO NMOBHLILAIOT AaBJleHHe Ia-
3a, KOHTPOJIHDYA €ro 0 MAHOMETPY Nepel ropeJakoit, a aareM NOAAIOT
B Hee HeoGXOAHMMOe KOJHYecTBO Bosfyxa. [lepeHocuTcs samanabHHK
K nocienywomet ropesnke. ITocae BKaoYeHHs nepBoOft ropesKH 3aKphl-
BAlOT KpaH Ha NPOAYBOYHOM rasonpoBofe. IIpH BKJoYeHHH mocael-
Hell TOPEIKH KOTJIa 3aKPHBAIOT KPaH 3anafibHUKA H 3aKPenjsiioT ero
Ha npenycMorpeHHoMm Mecte. OKOHYAaHMe PACTONKH KOTJAa (QHKCHPY-
ercs B CMEHHOM XYpHase.

BkJoveHHe ropesok, oco6eHHO B XOJOAHOM TONKe, ABJASETCS O1-
HHM H3 OTBETCTBEHHHX MOMEHTOB 3KCIITyaTalHH KOTeALHOHR YCTaHOBKH,
TaK Kaxk B 3TO Bpemi HauboOJlee TacTo NPOHCXOIAT B3PHIBH Ia3oBOs-
AyWHOM cMecH, ofpasopaBlieficd B Tonke H rasoxogax. Ilpuuunamu
3arasoBaHHOCTH TONKH M BO3HHKHOBEHHS B3pHBa IpPH BKJIOYEHHH
ropeJioK MOXKeT fBHTbCA:

HEeHCNPAaBHOCTb AapMaTyphl TOpeJOK H OIIHGKH [epcoHana MpH
¢HKCanM¥ HX T[OJIOXKEHHS,

HenpaBHJIbHAS YCTAHOBKAa 3aNMajJbHHKA MO OTHOIUEHHIO K Pa3KH-
raeMoll ropenxe, moracaHue (aKena sanajJbHUKa M HeyIOBJeTBOpH-
TelbHasl BeHTHJAAUHWA TONKH H ra30XOl0B;

HeKayecTBeHHas NPoOLyBKa rasonpoBOOB, B TOM 4HcJe NPOLYBKa
HX uepe3 TrOpeKH;

MOBTOPHOe BKJIOYeHHEe TopelKH 6es npelBapHTeJbHOH BEHTHAA-
IHH TOMKH H Tas3oXoloB;

3HaYHTEJLHOE MOCTYNJIEHHe BO3AyXa yepes BO3NyXOpEryJHpoBod-
Hele yCTpOHCTRa;

PO3KHT cocelHell ropejikH or paGorawooiefi 6e3 npHMeHeHHS 3a-
najbHHKa.

[lpy HanHYHH Ha TNpeINPHATHH TIasOperyaATOPHHX NYHKTOB
(TPII) o moAroroBKe K MyCKy TeljioarperaToB He06XOIHMO NOCTaBHTL
B M3BeCTHOCTb palGoTHHKa, o6cayxupaipomero I'PII, H noaydstn
OT Hero NOATBEpPXIeHHe BO3MOXKHOCTH IIyCKa. '

[To oxoHuaHHH PaGOTH KOTJOB CJeIyer OCMOTPeTb HX rasonpo-
BOZHI, BO3ZYXOBOJK, aPMaTYpPy H anmaparypy H ciefarh COOTBETCTBYIO-
HlHe 3amHCH B CMEHHOM XYypHasje.

B xoresnbHOH, Ha BHAHOM H JOCTYNHOM MeCTe, ROJMIKHH OHTbL Bhi-
BELUEHH CXEeMH MapoNpoBOAOB, BOXONPOBOAOB H rasonmpOBOJOB C yKa-
3aHHeM Bceff apMaTypH Ha HHX, & Takxe BCE€ 3KCIJNYyaTallHOHHBEE
HHCTpyKuHH. MHCTPYKIHHE COCTaBASIOTCA B COOTBETCTBHH ¢ TpeGoBa-
HHAMH JeHCTBYIOIUX MPABH/, IPHMEHHTENLHO K NaHHKIM KOHKPETHRIM
VCJIOBHAM € yYeToM ONMKTA SKCIJYAaTalHH H pe3yJbTaTOB HCIBITaHHR
o6opyAoBaHHA. B HHCTDYKUHMAX MO OGCayMHBAHHI 06OPYIOBaHHSA
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Ta6anunma 8.4, Cpokm npobenenns npopHIAKTHYECKHX OCMOTPOB

H peMOHTOB ra30Boro o6opYAOBaHHA

O6next Comepxcanue pador Cpoxr nposepkr
I aanoeo-npedynpedumensrpe ocmompu
Bece  oGopynosa- Brewnu#t ocMotp Exennesno
HHEe H NMprOOpH
3anopras  apma- IMpoBepka NaaBHOCTH XOAa H IJOT- 1 paa B Mecan
TYpa HOCTH 3aKPHITHA

Quabtp rasosuf
3K

PerynaTop naBie-
HuA

Copocuuie yetpoii-
cTBa
Pasvemune co-

€AHHEHHK H cailb-
HHKH

[loMemenne xo-
TeAbHOA

l'asoropenountie
ycrpoficTaa

3anopuas  apma-
TYpa

QuabTp Trazobsifl
MN3K

C6pocrete yerpold-
cTBa
PeryasTop  pee-

nernd

l'asorapenounsie
ycTpoitcTsa

TMpoBepka 3acopeHHOCTH §€3 BCKpH-
TRA
[IpoBepka napamerpoB HacTPOAKH

[IpoBepKa NIaBHOCTH pery.1uposa-
HHA H ILIOTHOCTH 3aKPHITHA

IIpoBepka Ha cpaGaThiBaHKE W ILJIOT-
HOCTH 3aKPHTHA K/anaHa

IIpoBepKa YpOBHR JHIAKOCTH

[IpoBepka Ha repMerHYHOCTB

IlpoBepka 3arasoBaHHOCTH Ha 3a-
nax; orGop Npo6 Bo3gyxa ans aabo-
paTOpPHONO AHAJH32

[IpoBepKa naaBHOCTH peryJaHpOBa-
HHf 10faYR Bo3uyXa

I ranoso-npedynpedumenronoil pemonm

Pasbopka, oyHCTKa, cMagka, 3aMeHa
¢aJbHHKOBOTO YIVIOTHEHHA H TVIOTHO-
CTH 33KPHITHA

PasGopka, o4ACTKa KacCeTH

Pas6opka, oyncTka, HpoBepka ys3-
JIOB W Jeraned

Pas6opka, ouncTKa, NpoBepKa ynaoT-
HeHHs KJalMaHa H MeMODankl

OvyHCTKa CTeKON H INTYUEPOB ¥ TH-
AponpeloXPaHUTeNNA

Paslopka, ourcTka, IpoBepKa yIaoT-
HeHHS KJallaHa B MeM6paHH, pHYaroB
K LITOKOB

PeMOHT yCTba ropeakn, craGuaH3a-
TOpoB TOpE€HHA, npoBepKa WHCTOTH
rasSoBHXONHEIX OTBEPCTHA

1 pa3 B mecan

Tocne pemonta »
1 pas B 2 Mecana

[locne peMoHTa H
1 pas B mecau

pa3 B 2 MecAna
Exennenno
1 pas B Hepemo

TNocrosino npe
pa6ore o6opyHOBa-
HHA | pas B MecAn

ExennesHo

1 pas B rop
1—4 pasa B ropg
1 pa3 B rog

1 pas B rog

4 pasa B roi

1 pas B ron

1 paa B rox

NOJKHH OHTHL YKasaHH: HOPSANOK NMycKa, OCTAHOBKH H 06CAyXHBaHHSA
060pyNoBaHHA BO BpPeMA HOPMajbHOM SKCIJyaTallMH M OpH apapHii-
HEIX pexHMax; MopAAoK AOMYCKa PeMOHTHOrO MmepCOHana K PeMOHTY
060pyAOBaHHA; TPe6OBAHHA K TeXHHKe G6e30MacHOCTH, OXpaHe TpyAa
H MPOTHBOHOXApHhIE MEPONPHATHSA.

Bo ppemsa paGoTH ACXKYPHLI NepcoHan 06A3aH BECTH HAJEKHHA
H paunGo/jee SKOHOMHYHHIA pexum paGoTh 06OpyAOBaHHSA B COOTBET-
CTBHH C WHCTPYKIHSMH, PEXHMHBIMH KapTaMH H OMNepaTHBHLIMH Tpe-
GoBaHHSMH DYKOBOACTBE KOTEJLHON.



B nensx HamexkHo# ¥ GesomacHol paGoTl ra3oBOro o60pynOBaHHA
KOTeNbHOH NOJUKHEI [POBOAHTBCA MJaHOBHle NpPO(QHIAKTHYECKHE OC-
MOTDHl H PEMOHTEI ra3soBoro 060pyI0BaHHSA B CPOKH NO YTBEPKAeHHLIM
rpabukamM (raGn. 8.4).

PesynbTathl NNaHOBO-MpeAyNPENHTENLHEIX OCMOTPOB H PEMOHTOB
rasoBoro 060pyJOBaHMS (HKCHPYIOTCA B ClelHaALHOM IKYypHaje
uau cocrasasiorcea aktol H TP rasonposogos u I'PIT (TPY) B Hx
nacnoprax.

[TpopunakTHuecKoe o06CNYyKHBaHHe CHCTEM ABTOMATHKH BHINOJ-
HSAETCH TIPENCTABHTENAMH SKCIJYaTAllHOHHOH HJH ChienHanH3HpOBaH-
HOH OpraHH3alMiH, MPOWeNIUHMH ClelHalbHYI0O MOArOTOBKY MO YCT-
poHCTBY M 3KCIJyaTalluH aBTOMATHKM.

[Tposepxy KHII Benyr B coorsercreuu ¢ T'OCT 8.002—71.

§ 8.13. IxcnayaranHs ras’operyafaTOPHHIX NMYHKTOB

['asoperyasiTopHele MyHKTH! CAYXKAT A/19 CHHXKEHHS JaBJieHHA rasa
H NOAAEPKAHHA ero Ha 3aflaHHOM ypoBHe. Jlafl 9TOro oHH 060p yAYIOTCA
cooTBeTcTBYIOWHME nmpHGopamu u KWIL. ITomemmenua T'PIT nonxuu
HMeThb eCTeCTBEHHYIO BEHTHJIALMIO He MEHee TPEXKPATHOTO o6MeHa
BO3ZyXa, TeMNlepaTypy He HHXKe +5 °C, GbITb JIEFKO NOCTYNHLIMH M5
OCMOTpa H pPeMOHTa YCTaHOBJEHHOro B HeM 0GOpYJNOBaHHA. DJeKTpo-
NpoBoKa H apMarypa Ans ocBelieHus Ha I'PII Bumoausiores B cooT-
BETCTBHH C TPeGOBaHHAMH, NPeNbABASEMHMH K MOMEIeHHAM KJacca
B-1 coraacxo [TV3.

Ins oGecneuennsi HopMadabHOR skcnnyarauud I'PIT (T'PY) sken-
JyaTallHOHHAsi OpraHH3anus COCTABJAET NacHOPT, COZepKallHi Oc-
HOBHbIE XapaKTepHCTHKH OOOpYZOBaHHfA, KOHTPOJBbHO-HSMEPHTeNlb-
HEX NpHOGOpOB u momemeHHA. B kaxzaom I'PII (T'PY¥Y) mosmxHE GHTE
BbIBelUEHE CXEMH HX ycTpoflcTBa ¢ HyMepalHell BceX OTKJIOYAIOMIHX
YCTPOHCTB, a TaKxXe HHCTPYKLHHM MO 3KCIVyaTanHH, TeXHHKe Geso-
MacHOCTH H NOXapHo#k GesomacHOCTH. B cxeMax H HHCTpYKLHAX YKa-
3bIBAIOTCS PEXHMBl HACTPOHKH O6OpYyROBaHHA.

B nensx obecneyeHns HopMaJbHOH 6e3onacHoft paGoOTE peryasTop-
HLHIX MYHKTOB 32 HHMM yCTaHaBJHBaeTcA CHCTeMaTHYeCKMHA Hansop,
KOTOPHHR BKJ/IOYA€T: MPOBepKY HCMPAaBHOCTH PEryAsAITOPHHX MYHKTOB
H ycTpaHeHHMe HeHCIIpaBHOCTeH, BLIfAIBJEHHHIX NpPH o6xole MJH Npo-
sepke ['PIl, MaHOBYIO mpoBepKy cocTosHMs H paGorsi 060pyHOBa-
HHf, TPOPHAAKTHYECKH pPeMOHT o6GOpyNIOBaHHSA, NMPOBEPKY HCIpaB-
HOCTH KOHTPOJIbHO-H3MePHTeJNbHHX NPHGOPOB, NPHGOPOB YNpaBJeHHs
H TelleH3MepeHHHA, KOHTPOJb 3a coctosHHeM NoMmemeHHa I['PII.

Ha Bce paGoThl A0JMXHEI OLITh COCTaBAeHH IPapUKH C yKa3aHueMm
CPOKOB MX BHIIGJHEHHs, YTBepKnaeMble rjjaBHEIM HH)XeHEDOM yrpas-
JIeHHsl, TpecTa, KOHTOpH (raba. 8.5).

[MpoBepka ©6opyAoBaHHA H mnpoduaaKTHIECKOe OOCHYKHBaHHe
I'PIT npousBomurcs Gpuranofl crecapefl moJ pyYKOBOACTBOM HHIKEeHep-
HO-TeXHHYeCKOro paboTHHKa. Llennio nposepKH fABAsieTCA BhIABIEHHe
H ycTpaHeHHe HeHCHPaBHOCTeHd H TOYHasi HAcTPofika paGorH ofopy-
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Ta6nrua 85. CpoxH miaHOBO-MpeAyNpelATeTLEEXR
H NpopWIAKTHYECKHN OCMOTPOB H pemonton ['PII

Bug paborm Cé’::." o5 Menee

O6xon Beex T'PII crecapew puecTe ¢ MacTepoM HIH HHXe- 1 pasa B mecnn
HepoM

Ananns mpo6 BO3Ayxa B pomemennn I'PIT ma sarasomam- 2 pasa B mecan
HOCTb H NMPHCYTCTBHE OKHCH yriaepona

[lnanomasg mpobepka BCerp p6opyAOBAHHS 2 pasa B rog

Npogprrarrageckn® OCMGYp o peMORT O0GopYROBaRHR ! pas B rog

locynapcTsenras MOBepKy uaMepHTE/bHHX NPRGOPOB I pas B rog

ﬂﬂonepxa HAcTPOAKA NMpenoXpAHHTENLRWX COPOCHEIX 1 paa » 2 mecana
(TICK), sanopemx (I13K) krananos, a Takme peryssatopos
IaB/eHAA

[IpoBepka B MPOYHCTKA MEIMOXOAOB 1 pas B rog

AOBaHHA HA 3ajiaHHHH pexuM. [IpH 5TOM NPOH3BOLHTCA: OCMOTP H
YHCTKa (GHAbTpPA, MPOBepKa XORa H IJIOTHOCTH 3aKPHITHSA 3aJBHXKeK
H NIPEIOXPaHHTENLHOr0 KJanaHa, MpoBepKa IJIOTHOCTH BCeX COejH-
HEHHA ¥ apMaTyps NPHM NOMOIOH MEUJIBHOR SMYyJIBCHH, CMasKa Tpy-
IHXCA 4acTed H NepeHaGHBKAa CaJbHHKOB, NPOJAYBKAa HMOYJbCHHX
TpyGoK, npoBepka Hacrpoiikd H paGora 13K u IICK, onpenenenue
MJIOTHOCTH M YYBCTBHTRALHOCTH MeMGPaHH peryiafitopa naBleHHs H
NHJIOTA.

[Tpogunakruueckul pemoHT 3aKjaiouaercs B pasCopKe, NpoBepke
M CMasKe OTAeAbHHX Y3MoB 060pyAoBaHHA. [IpH pasbopxe 3aMeHAIOTCA
HJIH PEMOHTHPYIOTCA H3HOCHBIUHeCS AETaJH.

Jlnsi nmpoBepKH 3anopHO-NpenOXpaHHTENbHHX KAAMaHOB J0CTa-
TOYHO NOBHICHTb BHIXOAHOE JaBJieHHE rasa M NMOCMOTPeThb, NPH KAaKOM
NaBNeHWH KJjanaH cpaGareiBaer. [IpH HH3KOM BHIXOJIHOM JaBJIeHHH
KJaanaH ROJUKEH cpaGarmparh npH JdapjeHHH rasa Ha 0,0005 MIla
BhlLie paGoyero JAaejeHus. Ecnu BrixofHOE NaBleHHe rasa cpefHee,
TO KJlanaH JOJIXKeH CpaGarhBaTh npH AaBleHHH Ha 25 % Bwime pa-
Gouero. 'nnpapnuueckill saTBop U NpyHUHHLA CGPOCHON KJanaH Hac-
TPaMBAIOT Ha AaBleHHe, kotopoe Ha 0,0001—0,00015 MIla Mmenbie
HAapJieHHS B HMOYJbCHOR TpyOKe 3amOPHOr0 MNPEROXPaHHTENLHOrO
KJanaHa.

[Tpu skcnayarauHH T'PI1 Heo6XoAHMO chefdTb 33 YHCTOTON
¢uapTpoB. CocTosiHHE ra3oBHX GHJILTPOB ONpeneaseTcA NyTeM 3a-
Mepa nepenaja AaBieHus rasa B Hem. B I'PI1 cpemHero jaBjeHHs
rasa fepeniaf AaBJeHHA B ra3oBuX QHJALTPax He JOJIKEH NpeBHIIATh
0,01 MIIa, a s 'PII uB3akoro naenenus — 0,005 MIIa. Heo6xonumo
NOMHHTB, 9TO OYHCTKA QUABTPOB OTHOCHTCH K Paspfly rasoOmacHHX
pabor.

Peayabrarm pesHsH#t oGopyaopanus I'PIT (I'PY), a raxxke pe-
MOHTOB, CBSI3aHHHX C 3aMeHoR neraneft, ysjoB o6opynoBaHMd, 3a-
HocATeA B macmopT. OBo Bcex paGoTax mo maHOBO-TIPERYNpENHTENb-
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HOMY PEMOHTY H OCMOTPY AENAlOTCH 3amHCH B SKCIAYATAIHOHHOM
KypHaie. B HeM Xe yKa3sblBaioTC BCe HapylueHHS HOPMalbHOM 3Kc-
nayarauud o6opynaosanua I'PII ¥ paGoTe mo ux ycTpaHeHHIO.

§ 8.14. lpHcoexuHenHe K feficTBYIOWMAM rasonpoBOAAM

[lpHcoennHeHHe JeHCTBYIOIIMX TIasONpOBOXOB pPAa3NHUHLIX OTF-
BeTBJIEHH K NOTPeGHTeNAM rasa OTHOCHTCH K pasfie/ly rasoomacHHX
pabor. I'asoBas peaka M cBapKa Ha JeHCTBYIOIHX rasonpoBogax NpH
Bpe3Ke H PeMOHTe [0JIKHH NPOH3BOAHTbCA NPH AaBJeHHH rasa B Npe-
nenax 0,0004—0,0015 MITa. Hanuune ykasaHsoro KaBjeHHs ZOMKHO
NpoBepsATLCS B TeyeHHe BCEro BpeMeHHM BHINOJMHeHHA paGor. [lpH
CHHXKeHHH faBjieHHs HHxKe 0,0004 1 noBHIIeHHH ero Beiue 0,0015 MIla
pe3Ky HJIH cBapKy Heo6XOZHMO MpeKpaTHTb. [[Jfl KoHTpoas 3a jgaB-
JeHHeM B MecTe NPOH3BOACTBA PpabOT YCTaHABJHBAeTCH MaHOMETD.
PaboTH [0JKHHE BHMIOJHATLCA B ClellHaNbHWX INPOTHBOrasax.

Bpeska B nedCTBYHHIHe rasonpoBONH 6e3 CHHIKEHHS NaBJeHHA
B HHX AONYCKaercH TOJNbKO NpPH YCJOBHH [IPHMEHEHHS CreluaJbHOro
TNPHCIIOCOG/MeHHsI, HCKIIOYAIONIEr0 BHIXOA rasa Hapyxy. Bpeska mo-
eT OHTh BHINONHEHAa Ppa3JIHYHEIMH CIOCcOGaMH.

[IpucoennHenne ¢ mMOMOMBIO KO3Hpbka (pHC. 8.1) BHNOJNHAETCH
B cJaefywoomed nocienoBaTeJbHOCTH:

a) MeCTO NpHCOeJHHeHHA OYMINAeTCd OT H3OMALHH;

6) Hamedaercsi MeJoM H ofpe3aercs Topel TpyOul J BMecTe co
CTaJLHOM 3arayko#;

B) B marpy6ke 3 Bupe3aerci KO3Hpek 4, pasMepH KOTOPOro goJ-
JKHBI 06ecneyuTh ylajeHHe BHIpe3aeMoro fnucka 2 (cTeHkH TpYOH) H3
JeficTBYIOIIEro rasonpoBofia, Ha KO3HPbKe Jefaercd acka;

r) Ha MOBEPXHOCTH [rasompoBola & HaMe4aeTcsl MeJIOM OKpYX-
HOCTb IMaMeTpOM, paBHWM BHYTPeHHeMy [OHaMeTpy INpHCOE-
duHaemoft Tpy6ul 6. B mneHTpe 3TOH
OKDYHOCTH TIpHBapuBaerc  CTep-
KeHb 7 gHaMmerpoM 5-—8 MM, naHHOHK
o 200 MM A/ YAaJlleHHs BLIPE33aeMOTO
KYycKa TpyOH. 3aTeM No OKPYKHOCTH
ra3oBbIM pE3aKDM BhIpe3aeTcA OHCK,
OCTaBsieTcd TOJNLKO INEpPeMEYKA IiH-
puHO# 5 MM, 4TOGH yIepxkaTb HHCK.
Bpeska NpPOH3BOJHTCA CBepXy BHH3.
3aropeBlHACA NpPH pPe3Ke ras racures
no Mepe NpPOABHXKEHHA pe3aka MyToM 4
saMasuBaHHA ranHOR. [lo Mepe BH-
ChIXaHHA MECTO pPesKH NOBTOPHO Npo-
Ma3pIBAeTCs pa3KHIKEHHOH rimHoi. o
OKOHYAaHHH BblpEEsKlfl JHCKAa 1nJaMf Tro-

Pic. 8.1. Tipucoeinnenne NpH NOMOILH KO3HPEK2
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pAIMEro rasa JAOJIKHO OHTB OOTAIIEHO, & MECTO BRIPESKH OXJax-
JIeHO;

I) ycraHapJHBaeTcd, NPHXBATHIBACTCS H MNPHBAPHBAETCH COEJH-
HATENbHHA NaTpy6ok 9 Ges K03HpbKa K Fa30MpOBOAY H K NPHCOEAHHS-
emofi TpyOGe;

€) B CoeIHHHTENLHHA naTp yGoK Jepes «oKHO», 06pa30BaHHOE BHIpe-
3aHHEIM KO3SHIPbKOM, BCTABJSETCH ACPEBAHHHA AMCK 8 HA MIIHHAHOM
yOJAOTHEHHH;

X) KOSHIPEK MOATOHAETCH K COCLHHHTEIbHOMY NaTpyOKy M K raso-
POBOAY;

3) BHIHHMAeTCH LepeBSHHHIA THCK, KyBaijofl H3 IBETHOTO MeTalna
BHIOHBaeTCA HaApe3aHHAS CTeHKAa TPYOH H H3BJIEKAETCH HapyXy NpH
noMomH crepxkHsa. [Tocae sTOro HEMEANEHHO MAOTHO HAKJaJHIBAETCA
kosupek. IIpogysalor rasoM npucoenHseMbll rasonposod. [Ipusapu-
BAIOT KO3HIPEK, NpeABAPHTENbHO OYHCTHR (acKy, IUBH OIHHIAIOT OT
IIJIaKa B NPOBEPSIOT MBJIbHOMA SMyJbcHeft Ha MVIOTHOCTh NPH paGodem
JaBJeHHH.

[ocae sTnx pa6or MecTo NpHCOEAMHEHHA OYHINAIOT OT 3arpA3HeHH A
H MOKPHIBAIOT H30AsaHel. 3aTeM YCTaHARAHBAIOT KOHTPOIBHYIO TPYOKY
H TpPaHWIEIO 3acCHNAaloT.

CoennHeHHe npH noMomH paspesHofi Mydrr (puc. 8.2) BHNoMHAIOT
caenyomuM ob6pasoM. Ognmalor Tpy6y B MECTax COeJHHEHHH OT H3o-
aauun. 3arorapausaot MydTy 2 H3 JBYX MONOBHHE TPYOH € BHYTDEH-
HHM nHamerpoM Ha 15—25 MM Gosbine Hapy»KHOro JHAMeTpa COeJH-
HseMuIX Tpy6. MesoM HaMewaloT JHHAH Ha KOHNAX TPY6 Ha paccros-
HHH 10—15 MM oT sarayinek (41a o6pe3KH KOHIOB TPYOH BMecTe ¢ 3a-
raywmgkamu). K xonnam npucoeanEgeMuHX Tpy6 ! NpHBAapHBAIOT yHop-
Hule Koabua 6. Ha oHOM H3 KOHIOB COENUMHAEMEIX TPYO CKJIAARBAIOT
JiBe MOJIOBHHKH MY(QTH § H CBApHBAIOT HX BMecTe. 3aTeM HaMeueHHLIE
KOHI{EI TP Y6 BMECTE € 3araylKaMy 4 oTASNAIOT H HeMeJIEHHO HaBHT aloT
mydty Ha Apyryio Tpy6y. Ilpn stom ob6a KoHua Tpy6 I nOMXKHE GBITH
nepekpuTn MydToii He MeHee gem Ha 100 MM. 3a30pHI Mex1y TpyGamu
H MyQTamMH KoHONAaTAT ac6eCTOBHM MHYPOM & o NpeKpameHHs
BhiXo/la rasa. flocne npoiyBKH TPYG rasoM KOHIE My(TH Harpesaior
rasopofl TOpeJKOf H OCaXXHBAIOT yAApaMH MOJIOTKA A0 IVIOTHOTO NpH-
JeragHs HX K Tpy6aM 7, a 3aTeM KoOHUH TPY6 CBapHBaioT.

1 258 4 '] 1

7 J 7
Puc. 8.2. CoefluHeRHe NpH moMcmy paspesHoll MydTm
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Puc. 8.3. [lpucnocoGnense Aaa NpHCOefHHEHHA K lasONPoBOLaM 4epes BajBHMKKY
Ges crMKenHs JaBJeHHA rasa

[IprcoennEeHHe K rasonpoBojaM CpeAHEro H BHCOKOTO [gaBleHufi
Ges CHHXKeHHs AaBJeHHA rasa (puc. 8.3) RPOM3BOAMTCA C MOMOLIbIO
crnenHaabHOro NPHCNOCOG/AEHHs ¢ NPHMEHEHHEM 3a/iBHXKKH HJIH KpaHa
12. K cTeHKe rasonpoBoja B MecTe NPHCOEAHHEHHA NPHBAPHBAIOT MY-
¢ry 10 n natpy6ok 11 ¢ dnaHmeM AHAMETpOM, PaBHHIM MPHCOEIHHsE-
Mot TpyGe. Ocu MydTH H maTpy6Ka RO/KHH CoBnazarb. K natpy6ky
NPHCOeAHHAIOT 3aJIBHXKKY /2, KOTOPYIO 3aTeM OTKpPHEAIOT H B Mydty
BBepTHIBaIOT WTaHry 4. Ha mrasry gazeBaoT DOMHMA IINHHAEAb 2
¢ gameyHol ¢peaoi / Ha KoHUE H KaMepo#i ¢ cajbHHKOM 6. Kamepa §
HMeeT (JIaHel, KOTODHIM OHA KPEMmHTCA K sajBuiKe. [IyreM BpamenHs
pykoaTok 8 H 9 nomofi wranru 4 ¢pe3ofi BHCBEPAUBAIOT OTBEPCTHE,
HCIOMb3YA XPanoBuH MeXaHHsM 3 €O CTONOPHHIM GoJToM /3 H HaXHM-
HOH BHHT 7. BripesaHHyI0 CTEHKY TPyOSH ¢ MOMOINbIO INTAHIH NOAHH-
MaoT B KaMepy, a 3aJIBHKKy 3axpuBator. [Ipucnoco6renye CHHMANT,
H K 3aJBHXKe NpHCoelHHAIOT TPyOy rasomnpoBoza. [Ipu ManoM jaua-
MeTpe NPHCOEJHHSEMOro rasoNpPOBOAa BMECTO 3aABHXKKH NPHMEHSIOT
KpaH, @ BMECTO 9JallleyHOoH (hpeanl — CRepJo.

§ 8.15. Yuer pacxoma rasa

Yger pacxoja rasa KOMMyHaJbHEIMH NPOMEIUNIEHHEMH OPEATPHS-
THSMH NIPOH3BOJAHTCA C MOMOINBIO OOBEMHHX CYETIHKOB HJH pacxo-
JoMepaMH ¢ HOPMaJbEWIMH AHaparMam.

Hamepense pacxofia rasa B DPOMbILIJIEHHEX TasonoTpeSiaomux
yCTaHOBKaX HEOGXOJHMO 1A pacueToB ¢ rasocHaGKaiomefi opramu-
aauueit, a TAKXKe A BHYTDEHHET0 KOHTPOJA, ONPEeNeHHs YAeabHEX
pPacxXojiloB rasa H OTYETHOCTH.

B GoaburuHCTBE CYYaeB NYHKTH 3aMepa pacxXoza rasa uesecoo6-
pasHo pasmematsh coeMecTHO @ ['PII nan I'PY na puxonsoit nunmm,
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Ta6auna 8.6, XapaKTepHCTHKA OGbeMHHX
POTaMHOMHKIX ¢9eTIHKOB THma PI'

HaNueNOHRiRs Pr-40| pr.too | Pr-2s0 | Pr4oo [ prsoco | pr-1ooo

Pacxon, m%/u:

HOMHHAJbHBI 40 100 250 400 600 1000

MakcEMa/ibiull  (me | 48 120 300 480 720 1200

Gonee 6 9 B CyTKH)

MHBHUMAJIbHHA 4 10 26 40 60 100
Mopor uyscreurensro- | 0,60 | 1,50 3,75 6,00 9,00 15,00

cTH, MY/9

Macca, xr 9 28 75 90 142 225

NOCKONbEY B HeHl ras HaXoAMTcA B OYMDIEHHOM COCTOSAHHH H NoX
NOCTOAHHEM JaBieHHeM. [IpH paaMelleHHH NMYHKTOB 3aMepa pacxofia
rasa B OTAS/NbHHIX NABHJAbOHAX HJIH B NPHCTPOAKAX K 3JlaHHAM HA HHX
PacnpoCTpaHAKTCA Te xKe NpapHaa sKcmayaTaudu, 9ro H k [PII.

B Ta6xn. 8.6 npHReneHH OCHOBHHE XapPaKTEPHCTHKH POTAHOHHHIX
cueTuuxop THna PI', BrnyckaeMWX MPOMBIIEHHOCTBIO.

PorauHoHHNEe CYETIHKH YUHTHBAOT O6GBEMHOE KOJHYECTBO NpPO-
Ilefero rasa B paGoueM COCTOSHHH (TEMNepaTypa M JAapjeHHe) 3a
onpefe/NeHHHA IPOMEKYTOK BpeMeHH,

Jlns npuBegeHHs SToro ofbeMa K CTaHAAPTHHIM YCAOBHAM (P =
= 0,1 MIla u { = 20 °C) Heo6XonUMO YIHTHBATh H3MEHEHHS TeMne-
paTypH M aBCONIOTHOTO AapfieHHs Tasa, npumeHnss ¢opMmyny

V = VnpKfKP, (8-5)

rae V — npuBeneHHui pacxon rasa, m®; Vg, — o6beM rasa, noxa-
sagHHA cueTenkoM, M®, K; — nonpaBouEHA KoshdHnHEHT Ha Tem-
neparypy: Ky = 293/(273 + {5p); Kp — nonpasousuii kosddrunent
Ha papienue: Kp = (Pg + P,p)/760; t.p, — cpennemecaunas rem-
neparypa rasa nepej cueTdnkoM, ‘C; Ps — cpennsa seanusHa Gapo-
METPHYECKOTO JABAEHHA; P,y — cpeiHfAs BelHYHHA AaBAeHHsA rasa
nepen CYETIHKOM, MM PT. CT.

IMpy sKCO/yaTaHH pOTAHOHHHEIX CYETYHKOB Heo6XOJHMO NpO-
M3BOJXHTb OCMOTDHI, PEBH3HH, IPOMLIEKH H CMEHY Maclla B CJelyiolmHe
CpOKH:

cMeHa Macia — |1 pas B8 3 mecaua;

NpPOMHIBKA CYETYHKA — MOCJe OCTAHOBKH Gosee 1 mecana;

npoBepka mepenaja AaBienua — | pas B mecsay;

roCyZapCTBeHHas NOBepKa cuerddka — | pas B 2 roza.

PacxojoMepn pa6oTaloT No NPHHIOKNY [epeMeHHOro nepenana
napnenus. MaMepenie ocymecTsiasercs ¢ NOMOIGbIO yCTaHABJHBAeMOR
Ha rasonpoBoje AHadparmei, Co3jaiolled MeCTHOe CyXXeHHe IOTOKA.
CpeznHsisi CKOPOCTb [IOTOKA B CyXEHHOM CeYeHHH AHadparMs NOBHILIA-
ercs, Gnarojaps 9eMy CraTHdeckoe NaBJEHHE B JaHHOM CeYeHHH CTa-
HOBHTCA MEHbIUE CTAaTHYECKOro jaB/leHHs mepen Auadparmofi. [lepe-
nazn fapjieHHs BO3pacTaeT ¢ yBeJMIEHHEM pacxola rasa H ompeaels-
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ercs ¢ OOMOMBIO PETHCTPHPYIOWIMX AHMaHOMeTpoB. OH Cayxnr
MepoH pacxoja.

Ilpn pacuere nuajparMm pacxofoMepoB H BHOOPE BTOPHYHHX
npu6opoB (AHOMaHOMETpPOB) NPHHHMAIOT ONpefejeHHHEe 3HATEHHA
TeMnepaTypH, H3GHTOYHOIO JABJAEHHA B TrasonpoBoje H MJOTHOCTH
rasa. Pacxon rasa Gyler COOTBETCTBOBATH YKa3aHHOMY S3HAYEHHIO
Ha IIKaJje HJIH Ha JHarpamMMe BTOPHUHOTO IPHOOPA TONLKO NPH cobaio-
INeHHH pacueTHHX mnapameTpoB rasa. [Ipm orkiomenmnH ykasaHHBIX
BEJHYHH OT pacYeTHHX K NOKA3aHHAM BTOPHYHOro mpuGopa NOMMHE!
6rITh BRejleHH nonpaBkH. [Ipu sToM clenyer o6pamarh BHHMaHHe Ha
rpagyHpoBKYy WIKaNu npuGopa. Eci mxana rpagyupopana A CTaH-
JapTHHX YCTOBHA, TO pacXoj rasa MOJCYHTHIBAETCHA NO NOKAa3aHHAM
npH6opa Vyp ¢ yaeToM nonpaBogHHX KosGdHUIHERTOB Ha TeMOepaTypy
K;, nasmenne Kp u miaorHocts rasa K,

2734 ¢ “P.+ Pr r.
V=VnpKtKPKp=Vnpl/ LR VT TG VTR

rne #, v f, — pacuerHan (20 °C) u feficTBHTeNbHas TeMnepaTypa
rasa, C; P, n P, — pacueTHoe H AefCTBHTeNbHOE H3GEITOYHOE AaB-
nenne rasa, Mlla; p, m p, — pacyersaa m pAeficTBHTeNbHAR IJIOT-
HOCTb as3a NpPH CTaRJapTHHX yclMopusX, Kr/m®; P, ¢ u P, — pac-
YeTHOE H JeACTBHTe/]bHoe GapomerpHueckoe jaBienne, Mlla (onpe-
JAENSI0T HENOCPECTBEHHRIMH H3MEPEeHHAMH 1o 6apoMeTpy HJAH NpPHHH-
MaloT MO JaHHBEIM METeoCNyKOH); ec/n IKana npHGopa BHINOJNHEHA
Aas HopMaabHHX yeaopuft (0 °C u 0,1 MIla), To mompaBkH BROAAT
adanoruuno c¢opmyae (8.5).

JuarpaMmul pacxofioMepoB 06paGaTHIBAIOT €XECYTOYHO € BBEAE-
HHEM MONPaBOYHHX Kos¢xpHuHeHTOB. [IpH OTCYTCTBHH perHCTpHPYIO-
IDHX TEPMOMETDOB H MAaHOMETDOB 3allHCh TEMIIEpaTYpH H JaBJIcHHA
rasa JOJXHA NPOH3BOAHTLCA €IKEYacHO,

[Noncuer pacxona rasa no guarpamMme H BBefleHHE NONPABOYHHX
K03()pHIHEHTOB BHIOMHSAET HHMKEHEPHO-TEXHHIeCKHA pabGoTHHK. [loa-
cder foMxeH OHTL MoANMCAH HCHOJHHTENEM.

JlnarpaMMu H Bce MaTepHalH, HcnoJb3OBAaHHHE NPH pacdeTax,
a TaKe caM pacyeT XpaHsTCA JAJNA NperbABAEHHS MNPeACTaBHTENIO
rasocHaGxaiomed Opranusanyy.

[poBepsiioT faHHHE pacyera He pexe | pasa B mecsl, NPH STOM
KOHTPOJHPYIOT H HyJIeBoe NOJIOXKEHHE ykasarens pacxoja. Bo Bpemsa
NpOBEPKA BHIABJIAIOT repMeTHYHOCTh NpuGopa, TOYHOCTb MOKA3aHHA
H DOJOXEHHE HYJAA AudxpepeHnnalbHOro MaHOMETPa, TOYHOCTH XO/la
9acoBOro ME€XaHH3MA, NPABHJILHOCTh YCTAHOBKH CaMONHINYIIErO Tep-
MomeTpa H MaHomerpa. PeaymbTarm nposepkH OGOpMISIOT aKTOM.

[Tpn papHOMEPHHIX NMOCTABKAX ra3a noTpeGHTENH PAaCCIHTHBAIOTCA
¢ ras’ocHaGXKAIOMUMH OPTAHA3AIHAMH B nopsfKe NJIAHOBHX nJjaTexed
B cOOTBETCTBHH ¢ «HMHCTpyKuMefi 0 GeagaduuyHHEX pacyeTax H KpejH-
TOBAHHH MO ONEpAauHAM, CBA3aHHEM ¢ pacyeramH [‘ocynapcTseHHoro
6anka CCCP» Ne 2 or 10.07.70.
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IMepHonuunocTh omAaTH 3a ras, a TaKxe HCXOAHBIE NaHHHE IAf
onpejie/ieHHs olJauHBaeMoro o6beMa rasa IpejycMATPHBAIOTCH JOro-
BOPOM Mex1y norpe6uTeseM rasa M rasocHabxaiomed opraHusanmes.
[Ipx HeHcpaBHOCTH HJH OTCYTCTBHH CYETIHKOB KONHYECTBO H3PACXo-
JIOBAHHOTO rasa onpejedsiOT MO CYMMapHOMY paCYeTHOMY pacXoay
rasa Ha ropeNKH, 3a HCKJIOYeHHEM TIOPEeNOK, yCTaHOBJIEHHHIX Ha OT-
KJIIOYEHHHX H OILIOMGHPOBAHHEIX Fa3oBHX arperaraX. Onroshle NeHH
Ha rasoBoe Tomauso onpenenedn IIpefickypantoM Ne 04-03 Iocy-
napcreeHHoro Komutera neH CM CCCP ans pasqHUHHIX BHIOB rasa
U rpynn noTpe6uTeNeli B 3aBHCHMOCTH OT HA3HAYeHUs rasonorpedas-
IOMAX YCTAHOBOK H HX BEJOMCTBERHON NDHHAANERROCTH. Lienw
onpejeNens 18 rasa C Huslued Temjoroit cropaHus 34,440 +
40,42 MIx/M®. Tlpy HaMH9HH y norpeGHTejell Kalopumerpa Aas
onpesieneHus (aKTHIecKOH TEIVIOTH cropanusa uedy ll, ykasaHHuyio
B npeficKypaHTe, nepecyATHBAIOT No GopMye

U@ = Lann i (8‘7)

Pacxon rasa 6ITOBLIMH NIOTPEGHTENAMH onpeliesiieTcs 6e3 H3MepH-
TENbHHX NPHGOPOB B 3aBHCHMOCTH OT THIA H KOJHYECTBA YCTaHOBJIEH-
HEIX Ta30BLIX NPHGOPOB, KOJHUECTBA JIOJeH, MOJb3YIOIMHXCA STHMH
npHGopaMH, M Apyrux MHOKasaresed.

Jas v. Jlenwnrpaga ¥ JICHUHIPAfCKOK OGAACTH YTBEPHACHH
TapudH OIVIATH 3a ras H3 pacuera Ha ORHOro nNpoXKHBaloulero (xom.)
B Mec#ll:

OHITOBHIE [THTH 1A NPHUTOTOBJEHHS NHIIH B AOMaX C UEHTPaJb-
HEIM TOPSYHM BojJocHaGXeHnem — 30;

OLITOBLIE IJIHTH A7 NPHTOTOBJIEHHS [MHUIH B AoMax 6es3 LeHTpaJb-
HOro ropsuero BogocHaOKeHHs — 40;

GLITOBHIE [JTHTHL IJIsI IPHTOTOBJEHUA NHIIH W BOAOHArpeBaTeqH
AAsi ropsidero BoAocHabxeHus — 60.

Fanasa V. 3KCOAYATAUMS YCTAHOBOK
C)KM)KEHHDBIX YITIEBOAOPOJHbBIX I'A30B

§ 8.16. Beol B sKCMAYaTAUMIO YCTAHOBOK

[TpoexkTHpoBaHHe ra30PasiaTOYHHIX H rasOHANONHHTENbLHEIX CTaH-
Ui PYNNOBHX H HHIHBHIYAJIbHHIX yCTAHOBOK CHHMKEHHOTO rasa
CO BCEMH TeXHOJOrHYeCKHMH IOJCOGHEIMH COOpYKEHHSIMH, 060pya0-
BaHUeM, ofecregHBaOIIHM HOPMaNbHEle CAHHTAapHBIE YCIOBHSA paGoTol,
TeXHHYeCKYI0 H IloxKapHYIO 6e3onacHoCTh, Bellercsi B COOTBETCTBHH
c TpeSoBaHMAMH «[IpaBH/ (€30NaCHOCTH B Ta30BOM XO3AHCTBE» H
«[IpaBun ycrpoiictea ¥ 6€3onacHo#t sKcmTyaTanHH COCy/I0B, paGoTaio-
MUX HOOA JaBJaeHHeM»,

Paspa6orannme npo€KTH COTACOBHBAIOTCA €O CAYXGo#l roprasa.
Pa6ote no crponTeqbcTBY M MOHTaXy YCTaHOBOK CXKHXKEHHOro rasa
Buinoansiorca VTP u pabounmu, NpollefINHMH [OArOTOBKY IO ra3o-
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BOMY €Y H CHABITHMH 5k3aMmeN. [I[pHeMKa B sxcnIyaralHIo STHX YeTa-
HOBOK MPOHU3BOJAMTCS KOMHCCHEH IPH YUACTHH NPeACTABHTENSA MECTHHIX
opraHoB T'ocroprexransopa CCCP.

Pesepsyapn H ucnapuTenH rasopasfgaTognmlX craHmMA ofmero
HasHaYeHHS M CTAHUHHA CXKHIKEHHEIX Ta3oB Ha [IPOMEILLIEHHHIX Oped-
NPHATHAX, a TAKXKe IPYNIOBLHE YCTAHOBKH COBMECTHO C HX OGBA3KOH
HCIIHTHBAIOTCSA HAa IJIOTHOCTH BO3JyXOM HA pacyeTHoe paGouee jaBJje-
HHE IIPH 3aKphITOH Ha O6BA3Ke apMaType C NPOBEPKOil BCEX COelHHe-
HHA MEUIBEHOH SMYJLCHEH.

I'asonpoBoirl raaopasjaToOuHEIX CTaHUHI ofliero HasHa4eHHA HC-
MEITBIBAIOTCA Ha NPOYHOCTb H NJACTHOCThb. MenmTaHHe Ha npogHOCTDb
NPOH3BOAHTCA AaBjenHeM, paBHmm [,25 Maxcumanwnoro paGouero
JaBJjienus, B TeueHue 1 g. [Tocne sTOro jJapjeHHe CHHMKAOT A0 pa6o-
9ero H [POH3BOJAAT OCMOTP rasolipOBOJIOB H apMaTypul ¢ OMLIJIHBA-
HHeM BceX coefHHenxi. [lo BBoja craHuUMA B SKCIIYaTauHIio COCTaB-
JAIOTCH NPOH3BOACTBEHHHIE HHCTPYKIHH H cXeMul. Ha oGopyaoBanuH
H apMaType JO/XHH GHITH IPOCTaBJEHH [MOPAJKOBHE HOMepa, COOT-
BETCTBYIOLIHE TeXHOJNOTHIeCKOA cXeMe,

Jlnsa npexynpexjaeHss o6pasoBaHHs B3PHIBOONACHON rasoBO3AYIN-
HOH CMeCH pe3epBYaphl H TPyGONpOBOAH Nepell UX 3alOJHEHHEM NOJMK-
HH [POAYBATLCS MHEPTHHIM ra3oM (2a30TOM HJAH YIVIEKHCJIOTOR)
HJIH DapaMH CxixeHHoro rasa. I[IponyBka cuHTaercss 3aKOHYeH-
HOH NpPH CofEpKaHHH KHcaopoia B cMmech He Gomee 1 % no
o6neMy.

Jas obecneueHus GecrnepeGofiHofl, HapexHo#l H GesonacHof pa-
GOTH BCEX COOPYKEHUH H Y3JIOB YCTAHOBOK CKHXKEHHOrO rasa JOJIKHE
BHIIOJIHATBLCH CAEAYIOHHE paGoTht.

Ha razopasnaTouHEIX CTAHUHAX AOMIKHA BECTHCH NoApoGHAs perH-
CTpanHA: NMpPHeMa rasa OT NOCTABIHKOB H HaNOJHEeHHA eMKocTeff CTaH-
IHA; OTNyCKa rasa norpeGHTensM (3aMOJHEHHBIX ABTOLHCTEPH H
3allo/IHEHHHIX GaNJIOHOB); yyera MOCTYNaloMUX OT NMOTpeGHTENEH ono-
pO)KHEHHHX 6ajJIOHOB ¢ YKasaHHeM Macchl HeycllapHBINHXCA OCTaT-
KOB; paGoThl KoMmIpeccopoB H Hacocos; nposepkH KHUII i npexoxpa-
HHTENbHBIX KJIalaHOB; HCNHITAHHS H PeMoHTa Gan/oHoB. O6s3aTe/IbHO
TaKxe BeleHHe XypHa/la HCOHTAHMH InnaHroB (CAHBHEIX H HamoJ-
HUTENbHHX).

[Ipu o6cnyXHBaHHH razopas3faTOYHbLIX H HAMNO/JIHHTENbHHIX CTaH-
IHA eXXeZHEeBHO BHINOJHSAIOTCA claelyrol e paboTkl: OCMOTP BCEX raso-
IPOBOJXOB, €MKOCTeHl H apMaTypHl B Le/isiX BHABJEHHA H YCTpaHEHHS
HeHCIpaBHOCTeH; INPOBEPKa MaHOMETPOB IyTeéM KPaTKOBPEMEHHOro
BBLIKJIIO9EHHA KaMAOTo (IpH 3TOM CTPENKa MaHOMETpPa AOMXKHA CTOATH
Ha myne). He paspeimiaercs nonb3oBaThCsl MAHOMETPAMH MPH OTCYTCT-
BHM HAa HHUX IVIOMGHI HJIH KJefiMa, eCIH NpOCpOYeH CPOK IpOBEPKH,
CTpe/IKa He BO3BPAIAETCS K HYJIO NPH BHIKJAIOYEHHH MaHOMeTpa, pas-
6HTO crekno. PeayabTaTel NPOBEPKH MAHOMETPOB CJACAYET PErYJsiPHO
32HOCHThL B CMEHMHIH KYPHAJ.

B nnanoBoM Nopsiike Mo rpapuKy BHINONHANTCA CJIeAYIOMHe pa-
GoTH:
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npoeepkKa MaHOMETPOR CHJIAMH CTAHIIHH ¢ NIPHMEHEHHEM KOHTDPOJIb-
HEIX MaHOMETpPoB — | pas B 6 MecsueB H rocnosepuTesNeM — | pas
B 12 mecaues;

npoBepKa HCHPABHOCTH NPEJOXPAHHUTENLHBIX KJIANAaHOB — HE pPexe
1 pasa B mecsan;

PeBH3HSI NPENOXPAHHMTENbHHX KJAAaNaHOB, YCTAHOBJEHHHX Ha pe-
3epByapax CXXHMEHHOTO rasa, — He pexe 1 pasa B 4 Mecsina, Ha Hc-
napurelax u TpybonpoBogax — He pexe 1 pasa B 6 mecanes, Ha
IPYNNOBHIX YcTaHOBKax — He pexe 1 pasa B rof.

OnHoBpeMeHHO ¢ peBu3Heldi NPOU3BOJHTCA HACTPORKA NMpeAoXpaHH-
TEJbHHX KJanaHOB HAa JaBJIeHHE CpﬂﬁaTHBaHHﬂ, npeBbllaInee Ha
15 % paGouee papnenne. [IpH CHATHH NpeNOXPaHATENLHOIO K/anaHa
AJIs1 pEBH3HH HJH peMOHTA HA €ro MeCTo yCTaHapJHBAaIOT chpannmﬁ.
[TocranoBka sarsymks sanpemaercs. PesbGoprle ¥ (uraHuesne coepH-
HEHHs annaparoB, TPyGONPOBONOB H apMaTypPH eXeMEeCsYHO NpoBe-
PAOTCA HA IJIOTHOCTH ¢ NIOMOIMBIO MBIJILHOA SMYJILCHH.

§ 8.17. IpodmnaxTadeckoe obcayXHBAHHE

ITpodunakruueckoe ob6CnyxHBAHHE GaJIOHHHX # pesepByapHHEIX
YCTAHOBOK IPOHSBOAMTCA KOHTOpoil mau TpectoM «[oprass. 3ro ogHo
H3 BaXKHEHITUX MepoNPUATHA, obecneqHBaOmMHX GE30NACHYIO SKCILTY-
araudic oGopyroBaHHS GallJIOHHRIX H pesepByapHHIX YCTaHOBOK,
NO3TOMY Ha BCe BHALI Pa6oT No o6CHYKHBAHHIO YCTAHOBOK CIKHMKEH-
HOro rasa NOJ/KHH GHTb COCTABJEHH rpagukH, a HeNOCPEACTBEHHOE
BHIIOJTHEHHE PaGOT NOPYYEHO CHEBHANLHO IOArOTOBNGHHOMY OGCIYKH-
BAIOIIEMY NEPCOHATY.

B of6wvem npodHIaKTHEecKOro OGCAYMHBAaHHA YCTAaHOBOK BXOAAT
NpoBEpKAa COCTOAHHA rasoBoro oGOpYAOBaHHS, YPOBHS H JAaBJIEHHSA
B HeM CXKHXXEHHOTrO rasa, a Takxe OCBHIETeJbCTBOBaHHE o6opyloBa-
HHA.
OGeayxABaOINHA NepPCoHAN (caecapH), 32 KOTOPHIM 3aKpeIIeHH
HEIHBHAYA/JbHEIE H rPYNNoRHe GaJ/JIOHHWE YCTAaHOBKH, a TaKKe pe-
3epByapHHe YCTaHOBKH, 06A3aHH No rpadMKaM IPOBEPATL COCTOAHHE
06OpYIOBaHHS H BHINOAHATH CJHeAYIOIHE OCHOBHHE PaGOTH:

BHIABJATE H YCTPaHATL YTeyKy rasa B apMaType ToJIOBKH pesep-
Byapa H B MeCTax IpHCOeIHHeHHS GaJJIOHOB K paMIe;

KORTPOJIHPOBATH M0 XHIKOCTHOMY MAaHOMETDY NaBJAcHHE rasa 8 Jpo-
POBHIX CETSAX HAHM uepell npHGopamu;

npoBepATh HAcTPOHAKY peryasaropa ZRaBJeHHd H HCNPAaBHOCTH
NpelOXPaHHTENbHBIX KNaNlaHOB;

KOHTPOJINPOBATh YPOBEHL KHAKOCTH B Pe3ePByapax H NPHHAMATD
Mepel K HMX 3aNoJHEHHIO;

OPOBEpPATE HANMHYHE H KOMIJIEKTHOCTL NOXXAPHOro HHBEHTApA,

KOHTPOJHPOBATh OKPACKY KOMXYXOB M orpajeHnii, mxadoB a8
6a/IOHOB, HaJHYHE 3aMKOB Ha JABEpKax;
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npoBepATh MEIbHOMA SMYJ/bCHel (MOf faBIeHHeM) TVIOTHOCTL COeliH-
HEHHH Ha oOBsAi3Ke pesepByapoB H 0a/JIOHOB, yCTPaHATb 06HApyxeR-
Hbl€ HEHCNpaBHOCTH;

KOHTPOJHPOBaTh HaJleXXHOCTh YCTAHOBKM IKahoB 6aJJOHHHX yC-
TAHOBOK M HCIIPABJATh 3aMeYeHHHE HEJOCTATKH;

3aMeHsITh H3HOUIEHHLIE YaCTH Ia30Boro 06opyI0BaHHs;

o6CyKUBATh TOJ3eMHHLIE Ta30NPOBO/I OF TPYNNOBHX YCTAHOBOK
CXKHXXEeHHOro rasa.

Taxne paboTH; Kax NpPoBePKa MNJIOTHOCTH, yCTpaHeHHe yTeyeK
rasa H KOHTPOJb 3a BeTHYHHOH JaBJEHHS rasa, IPoH3BOXATCA 3 pasa
B Mecan. [Ipm Haxon/eHHH B pe3epByapax TPYNNOBHX YCTaHOBOK
TSKEJEIX OCTATKOB HX Hafo YAaaaTh.

Oco6oe BEHMaHHEe HEOGXOAHMO YAeaATh paGoTe PeryJasTOpoB AaB-
JeHdsa B 3uMHee Bpems. CepbesHEIM HapyIIeHHEM SABJIAETCA 3aMep3a-
HHE pery.tm'ropa JAAaBJIeHHsl NPH HAJHYIHH BJAXHOro rasa. ,ﬂ.ﬂﬂ npe-
AyNpexAeHHsl 3aMep3aHHA peryJAaTopoB HeEo6XO[UMO BOCIIPENATCTBO-
BaTb NONMaJaHHIO BJard B pesepByapH. Ec/H Xe perysasaropn 3ameps-
HYT, TO B HHX Heo0XONHMO BBECTH METH/IOBHII CIIHPT H3 pacyera 1,3 &
Ha 1000 a1 emrocTH pesepByapa. [Ipy 3aMepsaHHH PeryJaaTOPOB MOXKHO
TaKxe OTOrpeTh HX TOPSYHM IOJIOTEHIIEM.

CanB rasa B pesepByapH H 3aMeHa (aJJIOHOB Ha rpyNHOBHIX ycTa-
HOBKAaxX NOJIKHH NPOH3BOAMTHCHA, KAaK NpPaBHJIO, B JHEBHOE BpEMA.
I1pu cuBe rasa Help3s JONYCKATh IEPENOJHEHHA PesepByapoB CBEPX
ycraHoBJleHHOro ypoBHS (85 % oT reomerpuueckofi eMKoCTH pesep-
Byapos). [IpH c/iHBe CKH)KEHHHIX ra30B H3 aBTOLMCTEpPH 3allpellaercs
pabora mBHraresis apTOMAlllHH, KypeHHe, a TaKXe HajlHaHe BOJIH3H
YCTAHOBKH OTKDHITOTO OrHA.

§ 8.18. OcmuperenbCTBOBAHH® 000PYNOBAHHSA

Pesepryapnl rpynnoBeX yCTaHOBOK CXHIMKEHHHX ras3oB, TNOJLTEXKa-
IHe perucTpauud B ['ocroprexHajisope, INOMKHH NOJABEPraThCs Me-
PHOAHYECKHM TEXHHYECKHM OCBHJETEJbCTEOBAHHAM — BHYTPEHHEMY
OCMOTDY H I'HAPaBJHYECKOMY HCIHITAHHIO C OCBOGOXKIEHHEM OT TPYHTA
He pexe geM 9epes 10 ser. [lepen BHYTpeHEHM OCMOTPOM HEOGXOAHMO:
ONMOPOXKHHTb Pe3epByap, CHH3HThb JaBjleHHe rasa B HeM o arMocdep-
HOTO, 3aTeM OTCOEJHHHTL De3epByap OT TPyGollpOBONOB JKHIAKOA H
rasopoff (a3 NyTeM YCTaHOBKH 3alJylUeK, 3aloJHHTb Pe3epByap
BOJOA NPH OTKPHTOM BEDXHEM JIOKE HJIH NPoAYTh NapoM HJH WHEpT-
HBIM ra3oM, NPOH3BECTH aHanH3 BosjAyXa B pesepByape. [lo mpome-
JeHHs] OCBHIETENILCTBOBAHHA HALO MPOBEpHTH TOJLHHY CTEHKH pe-
sepByapoB. O pesyJbTaTaX NpoOBepKH HeOGXOAHMO COOOILIMTH HHKe-
Hepy-uHCnekTopy Iocroprexmansopa CCCP.

OcMmotp pesepByapoB B DpafoueM COCTOSIHHH [POH3BOAHTCHA He
pexxa 1 pasa B KBapra/. Pe3ayabTarhl ocMorpa 3allHCHBAIOTCS B nac-
nopr. [lpH BHyTpeHHeM OCMOTpe pe3epByapa C/reAyer ofpaiars
BHHMaHHe Ha CJTe/lylollHe BOSMOXHHE Ae(eKTh: HAAPHIBH, TPELIHHH,
BEINYYHHEI, OTHYJHHE, KODpPO3HIO CTEHOK.
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ITocne BHYTPEHHENO OCMOTpPa pe3epByapa NPOHSBOJHMTCA T'HAPAB-
JIN9EeCKO€ €ro HCIHTaHHE NaBJEeHHEM, cocTaBaswomHM 1,25 or paGo-
gero, Ho He MeHee 0,3 MIla, B Teuenne 5 mMun. 3aTeM JaBNieHHE CHH-
xaerca Jo pabouero. PesepByap ocmarpmBaercsd, CBapHHE IUBH 06-
CTYKHBAIOTCS MOJOTKOM Maccoii 0,5—1,5 kr.

Pesepsyap CUHTaeTCA BHIIEPXAaBIIHM HCMEITAHHE B TOM cCJy4dae,
ecsIH B HeM He 06HaDYIKeHO pas3psBa, TEYH H OCTATOYHEIX nedopManuit
nocae ucnuravfii. IIpu ornoresanuy B creHkax HJH LIBaX pesepByapul
CUHTAIOTCA HE BRIAEDIKABIUHMH HCNHITaHHA. Pe3y/JbTaTHl HCIHITAHHA
3aHOCATCA B MACIOPT,

BHreouepeIHOMY OCBHAETENLCTBOBAHHIO NOJABEPIAIOTCA pesepByaphHl
B cCJefyomHX caydaax:

noc/e PeKOHCTPYKLHH HJAH PEMOHTa, CBSI3aHHOTO C YCTaHOBKOH
3anjiat, BHNpaBKoH BHIGYYHH H CBAapKoH oTAeNbHEIX 9YacTedl peaep-
Byapa;

€C/IH pesepByap Iepej NYCKOM B SKCIIyaTalMio HaXoAH/ICs B Ges-
IedAcTBHH Gosee 3 JeT;

ec/H pesepeyap O IeMOHTHPOBAH H YCTAHOBJ/IEH Ha HOBOE MeCTo.

OGcaenopagHe rpyNNoBHIX YCTAHOBOK BKJIOUAET CJAEAYIOMHE pa-
GOTHL:

BHISIRJIEHHE H YCTPAHEHHE YTEYEK rasa B apMaTypPe€ roJIOBKH eMKo-
CTH;

KOHTpPO/Ib 3& XABJEHHEM rasa B JBOPOBHIX ceTHX;

NpOBepKY HCOPABHOCTH NPEJOXPAHHTENLHEIX KJ/allaHOB;

KOHTpPOJIb 34 COCTOSHHEM H OKPAacKof KOoxXyXOB H orpa;/ieHHeM
rPYNNOBHX YCTAHOBOK;

NPOBepKY HAJHIHA M KOMIJIEKTHOCTH NPOTHBONOXKADHOTO HHBEH-
Taps.

§ 8.19. Ixcnayarauus rasoGaJIOHHbIX YCTAHOBOK

Cocynel /s MEPEBO3KH H XpaHEHHA CXHHKEHHHX Yr/IeBOJOPOJHEX
rasos eMikocthio 10 120 n masmBalor Gaanonamy. I'OCT 15860—84
npepycMaTpHBaeT BHNYCK 6aNOHOB ¢ repMeTHueCKHMH 06BEMaMU 2,5;
5; 12; 27; 50; 80 a. B ropnosuHH 6aioHOB eMKocThio 2,5; 5; 12;
27 n ycraHaBNHBAKT caMmo3akphipamouluecs knanauu tuna KB-1,
Ha KaX[AHIl M3 KOTOPHX KDelHTcA peryJasarop napieHHs «bBanruka-1»,
a Ha ropJIoBHHH 6aJ/IOHOB eMKocTbio 50 # 80 1 — YI/IOBEIE BEHTHJIA
BB-1 ¢ peryasropamu nasnenus tuna PIAI-6, a npu rpynnoso# 6a-
JoHHo# ycraHOBKe — Tuna PJIK. BrixopHo#i mryuep HMeeT JeBYIO
pe3nly.

Ha GannoHaX OKOJO rop/IOBHHH AOMKHE GBTh BHOGHTH HAaHHEE
HX nacnopra: Mapka U Kaefimo OTK 3aBosa-u3rOTOBHTENA, THN H
HoMep GaJ/lIoHa; Macca €ro ¢ TOYHOCTbIo 1o 0,2 Kr; AaTH H3IOTOBJEHHS,
HCIHITAHHSI H OYEPefHOr0 OCBHAETENLCTBOBaHHSA; Pabodee H npoGHOE
rHApaBiugeckoe japnende, MIla; ¢dakTugeckasa eMKocThb G6ajjoHa
¢ TogHocthio A0 0,2 1.
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Bansionel oRpalIHBalT B KPacHHH 1BeT MaC/ASHEIMH, SMaJieBhHIMU
KpacKaMH HJH HHMTpOKpackamH. Mecra, riie BHOMTHL NacnopTHHe
JAHHEIE, [MOKPBIBaiTcA OecUBeTHHIM JaKoM M OOBOAATCH DaMKOH.
[Tonepek 6ai/10Ha Gesofi Kpackoil Aenaercss Haanuck «[lponaH-6yTan»,

Hanoanernue 6aasoros

[Ipu paGore ¢ GanjoHaMH HeOOXOAHMO cOGJIOAATb OCTOPOMKHOCTh
M BBLIIONHATL LEJNHA PAJ PeKOMeHJalHH, H3JMOKEHHHX B paGouHX
HHCTPpYKuuax. Ilpw HanosHeHuH G6asiJIOHOB CHKHMKEHHHIMH rasam
Heo6XOAHMO cO6MI0AaTh HOPDMH 3aNMOJHEHHA: TEXHHUECKHA nmponaH —
0,425 kr Ha 1 71 obwema; TexHuueckuf 6yraH — 0,438 kr Ha 1 &
o6nvema. O6beM XuAKok dasnl He Ro/keH npesnimars 85 % reoMerpH-
yecKoro obwema Gasutona. [locrynamouide Ha HanosHeHHe OafiOHH
JIOJDKHE MMEeTh OCTaTQuHOe JaBjeHHe (Kpome HOBuiX). [lepen mamnos-
HEeHHEeM CXKHIKEeHHBIM ra3om 53.}'].7]0}{ HEOﬁXOﬂHMO YCTBHOBHTI: Ha BeCHI,
NPH TNOMOUIH CTPYGIMHH HaleXHO 3aKPenHTh LULIAHF K IITYUEpY,
B3BECHTh Ga/IOH. 3areM YCTAHOBMTH JABHMXKOK Ha pelike BecoR Ha
uudpe, ykasnpaoueh Maccy 6al110Ha NPH MaKCHMAaJbHO JONYCTUMOM
HallOJIHEHHH ero CKuxedHHbiM rasoM. [locne storo OTKPHTB BEHTH/Ib
Ha 6asyoHe M BeHTHAb Ha pamne. [Tocsie 3anoJHEHHA eMKOCTH ra3oM
HeOoOXOAHMO 3aKPHITh BEHTH L Ha pamIle H 6ajn0He, CHATH NOCHENHHE
C BECOB, 3arJYIIHTh WITYUEpP BeHTHJA 6aj/OHa 3arMyIIKoH, OTKPHTh
BEHTH/b H [TPOBEPHTH 3aTJYIUKy HAa repMEeTHYHOCTh NyTeM OGMELIHBA-
HHS MeCT BO3MOMHBIX yTeuek rasa. [locjie NpoBepKH FepMeTHUHOCTH
6annoHa Hallo 3aKPHTL BEHTH.Nh, NPHKPENHTHE KOHTPOJLHEIA TaloH
U 3aperHcTpHpoBath 6asJIoH B XKYypHase, YKasaB IIpH 3TOM HOMED
6ajiioHa, JarTy HaNoONHEHHS H NOCHKENHEro OCBHAETE/NbCTBOBAHHSA,
€MKOCTb H KOJIHYECTBO 3ajHTOro rasa.

3anpemaercss BHNYCKATh H3 HAMOJHHTENbHOr0 Iexa GalJoHh
¢ rasoM (e3 npefOXpaHHTEJNLHHIX KOANMAKOB H 3arnyllek, a Takxe Ges
KOHTDOJILHOrO B3BELIHBAHHA.

Henp3sa 3anofHATL CHHMEHHHM ras’oM 6aj/oHB, ¥ KOTOPHIX HeT
YCTaHOBJIEHHOTO KJ/efiMa, HeHCIpABeH BEHTHJb, HCTEK CPOK NepHOAH-
YecKoro OCBHIETENLCTBOBAHHA (HOMKHO INPOHU3BOAHMTECA He DeXe
1 paaa B 5 Jier); NoBpex/eH Koprnyc (UMeeTcA TPEIfHHA HAM BMATHHA,
CHJIEHO KOPPOLHPOBAaH H Ap.); OTCYTCTByeT Heo6XolHMas OKpacka H
HeT HagmHcH; NOBpPeXJeHH HJAH c/ab0 HacaxeHHW GalUMakKH.

Ilepesoaxa 6arnonog

[TepeBo3ka 6alsIOHOB CO CIHKHIKEHHHM Tra3oM NPOH3BOAMTCHA pas-
JHIHEIMH CYXOMYTHHIMH DECCOPHLIMH BHIaMu TPaHCNoprTa. TpaHcnop-
TUpYIOTCA GaNJIOHH KaK B TOPH3OHTAJAbHOM, TAK H B BEPTHKaJbHOM
nojoxeHud (GOPTOBHE MAIIHHL) ¢ 00A3are/pbHOH NOCTAHOBKOW Je-
PEeBSHHHIX, BEPEBOUHKIX, PE3HHOBHIX NPOKJafioK (KOJeN) MexXay HHMH.

IMpu sKCNJyaTalHH GaJNOHOB C CXHXeHHRIM as30M MNpH raso-
CHa6eHHH XKHJIBIX JIOMOB H APyriXx o0neKroB HeOGXOAHMO MOMHHTb
0 CJeflyoInHX TpeGOBaHHAX:
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Hajo obeperart 6annoOHE! OT NMPAMOro oborpeea;

noABanbHLE M HOKONbHHE NOMelleHHs rasudHUHPOBaThL HeNlb3s;

GannoHsl ClelyeT YCTaHABJIHBATh He GJHMe dem Ha | M or razoBo
MJIATH HIK APYTOTrO ra3oBoro npubopa, pagHaTopa OTONJEeHHA; NeYH;
noMeleHHe, rae ycTaHaBJaHBalOTCA 6anoHbl, HE NOMKHO HMETh MOX-
BaJja.

ITyck 2a3a 6 npubopsr GAANOHHBIX YCIMAHOBOK

'pynnoBas razoGannonHas YCcTaHOBKa MOXeT ObITb NyLieHa
B 3KCNJAYATalHIO TOJLKO NocJe MNpHEMKH ee KOMHCCHEﬁ, B COCTaB
KOTOPOH BXOAAT: NMpejcTaBuTeNh 3aKasduKa (npexacenarenn), Noapaj-
YHKa, JOMOYnpaBieHHs, a MHorfa [ocroprexHaaszopd.

ocJie OCMOTPa H YcTpaHeHHA 3aMedaHHH NPHCTYNaloT K HCMHITa-
HUW rasobannodHol yCTaHOBKH erﬂI'IOBhlE razobananoHHbLe ycTa-
HOBKH HCOEITHIBAIOTcA BO3AyXoM Noj AasnenueM 0,005 MIla ¢ noxn-
KJ/IOMeHHeM Ta30BhIX ﬂpHﬁOpOB. YcTaHOBKA CYHTaeTCH ﬂpHHﬂTOH Ha
NJOTHOCTB, €CJAHM najeHHe NapJeHHA B Hell 3a B MHH He [IpeBhbILIAET
0,0002 MIlIa. [To oxoHyaHHH HCNHITAHHA COCTABJAETCA AKT Ha NPH-
eMKYy razo6ajJoHHOM ycTaHOBKH B 3Kcliyaralmio. Ilyck rasa B npu-
6opbl [OMKEH TPOH3BOLHTHCS TONBKO B jAHeBHoe BpemsA. [Ipn sTom
OTBETCTBEHHHIl 32 NMycK JOJIKEH MMETh Hapfj Ha NPOH3BONCTBO ralo-
onacHulX paborT.

ITepen nyckom rasa B npHGOPEL HeoGXOHHMMO:

OCMOTPeTh B KBapTHpaX H 3a MX MNpeflelaMH BCIO I'a30BYIO CHCTEMY
GalJIOHHOH YCTaHOBKH;

06paTHTh BHHMaHHe HAa MPABHJIBHOCTb H HaJeXKHOCTh YCTAHOBKH
wxadoB AJA GaJJIOHOB, HaJHUHe 3aMKa, OKPacKH M nJjomObl Ha pe-
TYJnATOpe RaBJEHHA;

NPOH3BECTH KOHTPOJNbLHYIO ONpeccoBKy BHYTPHAOMOBOTIO rasomnpo-
Boja pasneHueMm 0,004 MIla (B TeuenHe 5 MHH DajeHHe JaBJeHHA HE
noaxyo npeBumars 0,0002 MIla);

No OKOHYAHHH ONpPECCOBKH CHNYCTHTb BO31YX M3 CHCTeMbl H 3a-
KPHITh BCE KPaHH Ha ras’onpoBojie H Ha TpHOOpax;

npoayThb CHCTEMY ra3cM No ChneuHaJbHOMY LJIAHTY 3a HPE,!IEJ'IE:I
3naHus  (momeurenus),

Ilepen nyckom cienyer npoBecTH HHCTPYKTaX HacefleHHs, NMOJb-
3ylomerocs rasom oT 6a/JIOHHEIX YcTaHOBOK. [To 0KOHYaHUH HHCTPYK-
TaXa Moj pacnicKy Halo BhiaTh HHCTPYKLHIO (NAMATKY) O NpaBH-
JlaX NoJib30BaHHA ra3soBbIMH NpHOGOpaMH H GanjoHaMM ¢ yKasaHHeM
B Hell ajipeca M TejiehoHA KOHTOPEI (yuacrxa) ynpaBJieHHa roprasa
H ero aBapHiHON cayxO6hl.

§ 8.20. MeponpHATHA N0 TexHHKE Ge30NACHOCTH
B CHCTeMax rasocHabxeHmns

YcaoBHS, B KOTOPHX pa6oTaeT MepcoHan, 3aHATHIA SKCMiyara-
IHEH H pEeMOHTOM ra30BbIX CeTell H rasoBoro ofopyXOBaHHA, OTAHYHEL
OT YCJOBHA BHINOJHeHHS paboT Ha ycTaHOBKAaX, HCIOJMb3YIOMIHX
TBEPAoe HJAH XHAKOe TONJHRO. ['OplouHe raswl B cMecH C BO3AYXOM
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NpH onpejelieHHLIX KOHHUEHTPAaUHRX M TeMmNeparype B3PHBaOTCH.
HekoTopbie ropioune rasel TOKCHYHE (OKHCh yruepofla, CepoBolopoj
M Ip.), TOSTOMY MepcoHas, NMPOH3BOASIIHH PEeMOHT, NOJKeH OCBOMTH
NPHEME! U METOJBl BelleHHA paloT Ha rasonpopoiax H ofOpYNOBaHHH,
HaXONAUWHXCH NOJ NaBJeHHeM rasa, a NPH NHKBHAALUHH yTeyeK ropio-
4ero rasa — NOJb30BAThCHA CPeACTBAMH JIHUHOM 3auluTe. [IpH MpoHs-
BOJACTBE COOTBETCTBYIOUIHX patGoT, B OCOGEHHOCTH ra3ooNacHblX, HANO
CTpOro BbINOJHATE NPOH3BOACTBEHHEIE HHCTPYKIHH.

[azoonacHeiMH cunTaTCA T paboTh, KOTOPLIE MPOH3BOAATCA B 3a-
ra3opaHHON Cpefe MAM NPH KOTOPHIX BO3MOXEH BHLIXOJ rOpPloYero rasa
H3 Ta3oNpPOBOJOB, COCYNOB H arperaros, B pe3yJLTaTe Yero MOXeT
NPOH30HTH OTpaBJieHHe Jiofel, .B3PLHIB HJH BOCNJaMeHeHHe rasa.

K raszoonacHbiM paGoram OTHOCATCH:

NpHCOENHHEHHE BHOBbL MOCTPOEHHBIX a30NpoOBOJOB K fAeHCTBY-
iolHM 6e3 OTKJIOYeHHS MX OT rasoBofi CeTH («Bpe3Ka Moj Tra3om»);

BBOJ B SKcnayatauuio rasonposonos, ['PIT (TPY) u rasosnix cereif
arperaToB H TNPHGOPOB MPOMBIUJIEHHLIX KOMMYHHKaUHA M GHITOBLIX
norpebutesefi (¢mycK rasay);

PEMOHT HREHCTBYIOULHX Ia30MNpOBOJOB;

peBH3HS H pemOHT [elcTBYIOUIMX TrasonpoBOJOB B KOJOALAX,
TOHHENAX H T. N. Ge3s OTKJIOUEHHA HX OT rasa;

NPOYHCTKA rasonpoBOJOB epliiaMH, OTOrpeB NapoM, 3aJHBKa pac-
TBOpHTEJEH AR YRAaJeHHS THAPAaTHEIX oOpa3oBaHHH, YCTaHOBKa H
CHAITHE 3arJyleK Ha ra3soNpoBOLaX, HaXOAAUIHXCA MNOJ ra3om;

peMOHT OGOPYNOBAaHHA ra3operyJaTOPHLIX NYHKTOB;

HEMOHTaX ra3onpoBONOB, OTKJKYEHHEIX OT KeHCTBYIOUIHX [a30BhIX
cerei;

3anoJHeHHe CKHKEHHEIM rasoM pe3epByapoB, 0aJlioHOB Ha raso-
Pa3sfaTOUHEIX CTAHUHAX, CKJAajaxX H TPYNMNOBLEIX YCTaHOBKaX, a TaKXe
HX DEBH3HA H PEMOHT;

CJITHB HEHCNApAIOUIHXCA OCTATKOB CXKHIKEHHOrO rasa H3 eMKOCTeH
H 6aNoHOB;

oTcoefHHeHHe OT Ta30BOH CeTH MeXaHH3MOB H OTAS/NbHHX Y3JO0B
C YCTaHOBKOW 3arsyluek;

npopHNaKTHIeCKOe oOC/AyMKHBaHHe KaK NeHCTBYIOIIHX Ta3oBhIX
npubopoB, TaK H BHYTPeHHero ra3oo60pyaOBaHHA.

Ha orfeNbHLE BHE ra3oonacHslX paboT cOCTABJAAGTCA MHCTPYKIHA
H cxema opraHHusauuu paGor. K paGore ponyckaloTcs TOJbKO JHLA,
claBlIHe 3K3aMeH MO TEeXMHHHMYMY H HMejollHe OMHT PaGOTH «MOJ
razom», H TOJBKO MOCJe MOJyueHHs Hapana.

JIHo, HasHadeHHO¢ OTBeTCTBEHHHIM 3a NpoBeJeHHe rasoomac-
HHX paGoT, HHCTPYKTHPYeT paGoYHX M 3HAKOMHT HX C MOC/eNOBa-
TeJIbHOCTBIO oOfeparlHH.

YycaeHHOCTb (COCTaB) GPHTafnl AJA npOBENEHHR Tra30ONacHHIX
paGotr ompeneasercd B 3aBMCHMOCTH OT o6beMa paboT, HO JNOJDKHa
6HITh He MeHee 2—3 yesqosek, OIHH M3 HgX HA3HAYAETCR CTAPIIHM,

[Ipx BHNOJHeHHH paGoT B 3aKPHITHIX [OMEUEHHAX (B moxmane,
I'PI1, ToHHeNe, KojoAlle H [Ap.) HEOOXoZHMO CHaualla TilaTejb-

11* 323



HO TIPOBETPHTL €r0 H B3AThb NPOGYy BO3NyXa Ha ananaus. Orcyrer-
BHe B BO3JyXe TNPHMECH Tasa CJYXKHT OCHOBalueM pJig Hayana
pabor.

Ecay HeBO3MOXKHO CO3[aTh yCJOBHRA, HCKMOYAlomiie BO3MOMXHOCTh
BHIeNeHHS rasa y paboyero mecta, To paboThl POU3BOXATCH B [IJAH-
rOBBIX MJIH HM30JHpYIOmHX nporuBorasax. [IpH paGorax B xoaopue
HAH Tpauumee pabOuHA noseH GbITh CHAGXKEH NMpenoxpaHHTENbHBIM
NOfICOM C BepeBKOH, OfiuH KOoHell KOTOPOH HAaXONHTca Ha MOBEPXHOCTH
3eMJIH Y TOro, KTO Ha6monaer 3a paborofi. [IpoThporasw, npepoxpa-
HHUTEeJIbHEIe NoAca, NOSACHLIe KapaﬁHHbl H BePEBKH NOJIKHLI HCIBITHI-
BaTbecsl (MPOBEPATHCA) He pexe 2 pa3 B rojl CNeUHA/IbHO HA3HAYCHHKIM
AN 3TOA Ue/H HHXXEeHepHO-TeXHHUecKHM DPaboTHukom. PesyJibTaThl
HCMLITAHHH ohOpPMJAIOTCA aKTOM.

K nponssonctBy cBapounnlx paGor Ha rasonpopomax, HaXons-
IIHXCA NOJA NaBJl€HHEM roplovero rasa H Ge3 rasa, IONYyCKaIOTCA cBap-
IIMKH, 3aKOHYHMBILUHE CMelHaNbHbIE KYPCH TeXMHHUMyMa H HMeioulHe
YAOCTOBEpEHHE O cllade 5K3aMeHOB B COOTBETCTBHH C «[IpaBHiaMH HCTbI-
TaHHS 3JEKTPOCBAPUIMKOB H Ta30CBapUIHKOB» [ocroprexnaisopa
CCCP, a raxxe ofyyenHble H cliaBlUHe S5K3ameHbl No «[IpaBuaaM npo-
H3BOACTBA rasoonacHbXx paGor», K BhMo/HeHHIO paor no rasosoil
pe3Ke NPH NPHCOGNMHEHHH K NEHCTBYIOUIHM ra3oNpoBojam NOMNycKa-
JOTCH 3BEKTPOCRAPLIIMEY 4—6 Da3psANOB. MMelol]He MPBUMYM TeXHHYe-
CKHX 3HaHHA no ra3oBoMy fesy, CAABLIHE 5K3aMEH no TexHHKe Oe3o-
MacHoCTH, NMpPaBH/JaM NMPOH3BOACTBA T'a300NAcHBIX paGoT H HMeloUlHe
ylocToBepeHHe Ha Jonyck K pafoTraM Ha rasonpopojax.

CpapouHnie paboThl npH Jio6bIx cnocofax NpHcoeRHHEHHA K Heli-
CTBYIOUIHM ra3onpoBOAaM BHINOJHAWTCA B COOTBETCTBHU C NpoH3BON-
CTBEHHLIMH HHCTPYKUHAMH. Bo BpemMs peMOHTHBIX haGoT B noMelleHHH
I'PI1 3a paGounm posKeH ObTh OPraHM30BaH HeNpepHIBHHIA HAL30P
¢ yanusl. Oas sTofl Hesn H3 6pHrajpl PEMOHTHEIX haGouHX HA3HAYAKOT
AeXYPHOro, KOTOpPBI# 06f3aH HEOTAYYHO HAXOMAHTLCA y BXoAa B TO-
metleune ['PI1, nepxatk cBA3b ¢ paGOTHHKAMH B noMeLIeHHH, He A0-
NycKaTh pa3Be/ieHHs OTKPHITOTO OrHsA, OBITh MOTOGBbIM pKa3aTh MGMOILb.
Ipu pa6ore Ha I'PI1 B nporHBorazax Hamo c/elHTh, yTo6hl LIMAHTH
HEe HMeJIH MepenoMOB, a OTKPhITble KOHUE! HX PAciOnarasHck cHApyKH
34aHHA C HaBeTPeHHOH CTOpoHbl. Bce ra3osneKTpocpapounbie paboTH
H ApYyrHe rasoonacHsle pabothl, npoBoaHMble B [P, nomkHu BhINOJ-
HATBCA MO HHCTPYKUHMH B COOTBETCTBHH C NMJAAHOM y mpaBHJiamH Beje-
HHA YyKasadHubix pabor.

[pu pemontubix paboTax HeoGXOAHMO MOJNb3OBATHCH HHCTPYMEH-
TOM, NPHMEHEHHEe KOTOPOrO HCKJIOWaeT BOSMOXHGCTh 06pa3oBaHHf
HCKPEL. [IpM TeXHHYECKOH HEOGXONMMOCTH BHMGnHeHHA paGoT NO
NoATATHBaHMIO 60TOB (NaHueB HJIH DPe3bOOBHIX coefMHEeHHH Traso-
NPOBONOB cpefHero H Bhicokoro faBjeHHHl B I'P[] papnenue rasa
B ra3onpoBojle A0JKHO OHThL NMpeXBapHTENLHO CHHXeno no 0,001 M[Ta.
Pa6oTh 1o peMoHTY 3/EKTPOOGOPYAOBAHHA M CMeHa mneperopeBLIHX
3JIEKTpOaamil JIOJXKHA MNPOH3BONMTLCR NPH 0GECTOYeHHOM 3JEKTPO-
060pYAOBaHHH.
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B cayuae, ecnm aHanusom ycraHaBiaHBaercR® NPHCYTCTBHE ropio-
yero rasa, cJeflyer HeMeNJeHHO NPUHATL Mephl K aKTHBHOMY Tpo-
BeTPHBaHHIO nomellendd. B 3THX caywasx ponycKaercs BXOR B no-
memienre IPIT ToNbKO B HCNPaBHHIX MPOTHBOrazax. ¥ CTaHOBJAEHHOE Ha
razonpoBojax o6opynoBaHue (apmatypa, (GpHALTPbI, CUETUHKH) NEpex
BCKPbITHEM JNOJAKHO OTKIOYaThcA 3afBHKKamu (KpadamH). Ecan
3aJIBHKKH He 06eCNevHBalOT NMJOTHOCTH 3aKPhITHS, TO 33 HHMH yCTa-
HABJIHBAIOTCA 3arJYIIKH C XBOCTHKaMH.

Kopnyc ¢uabTpa nocie BelemMKH GHABTPYIOUIEH Kaccerhl NO/KeH
6bITh TUIaTeapHO owntleH. Pasfopky H O4YHCTKY KacceT Hafo Tpo-
M3BOAMTh BHe nomeutenus I'PII.

Cpedcmsa auunoll 3aujumet

INpu pa6orax B 3ara3oBaHHBIX NOMelleHHAX pafoude NOJKHH
NOJb30BAaThCA CPEeNCTBaMH 3alMThl. OfHO H3 IUHPOKO HCNOJNb3YyeMhIX
CPeACTB 3amuThl — waaHrossie mnporusorassl (IILI). [Ilporusoras
[1I-1 npenycmoTpeH AAs paGoTHl B 3ara3oBaHHOH aTmocdepe, paauyc
IeficTBHA nporHBora3a He Gosee 15 m. Ilporusoras [II-1 moxer
HCMOJIL30BATLCA NPH BCEBO3MOMKHEIX PEMOHTHEIX paboTax B TpaHlllesx
H Kojopuax rayOuHo#t a0 3 M.

[TpH oTCyTCTBMH UMCTOTO BO3LyXa B pajHyce NEHCTBHA NPOTHBO-
raza [1II-1 npumensiorcs nporwborasst [1HI-2, kxotopuie mosponsior
NPOH3BOLHTL paboThl HA paccTosHHH 30—40 M oT Mmecra 3a6opa uH-
croro Bosnyxa. B nporuBorase [1{I-2 yucThifi Bo3AyX nojaerca nof
MacKy BO3JYXORYBKOH, BXOAslle#f B KOMMJIEKT NpoTHBorasa, pafora
KOTOPOIi MOXXET NMPOH3BORHTHCA BPYYHYIO HAM MeXaHHUYEeCKH.

[IpoTHBOrasel NMpoOBEPSIOT HA TepMETHYHOCTh Nepejn BHITOJHEHHeM
KaJoh rasoonacHoil pa6orel. [IpH HajeroM npoTHBOrase KOHeIl
roppHpoBaHHOH TPYOKH Kpenko 3aHmaior pykofi. Ec/H npu TakoMm
MOJIOXEeHHH JbllIaTh HEBO3MOXHO, NpPOTHBOras HCHpPABeH; ecJH Xbl-
IIaTh MOXHO, TO 3TO 3HAYHT, YTO Yepe3 MACKY HJH LIJAHT MPOXOAHT
BO3LYX H NPOTHBOras K ynorpeGJIGHHIO HENpPHIoleH.

B rasoBoM xo3fficTBE MPHMEHSIOTCA TAKKe KHCJOPOLHO-H30/IHPY-
omue nporuporassl KHII. B HuHX Hcrmonb3oBawHbIA BO3LYX BB
XaeTcs yepes KJamaH B pereHepaTHBHBIN naTpoH; 3/€Ch OH OMHLlaeTcA
OT YrieKHCJOTHl M BJIArH NMPH NOMOUIH TOrJOTHTE/eH H 3aTeM MOCTY-
naer B JuXareJbHbil MEUIOK, e K HeMy LKoGaBasfieTCss KHCJOPOA H3
6annona. KHI1 ynoGeH ans paboTsl B Jio6mix 3ara30BaHHLIX ToMelle-
HHAX, pagMyc ero IeficTBHR He orpaduyen RauHo# wiadra. Onsako
H3-3a2 CJIOXHOCTH YCTpOACTBA, 3HAUHTE/bHOH Macchl H HeOOXOIH-
MOCTH 3apsakH 06ajioHa KHCJIOPOAOM OHM NPHMEHAIOTCA pexe.
[Monv3opanne KHI1 paspemaercs Tonbko sHiaM, NPOLUENUIHM che-
IHa/bHYI0 NOATOTOBKY H MENHIUHHCKOE OCBHJETE/bCTBOBaHHE.

IMpu paborax B TpaHIlee HJIHM KOJOAUAX HCMOJb3YIOTCA CHelHals-
Hble chacaTelbHbe MO0fACa C HANJEYHBIMH peMHAMH H KOJbUOM {a0J-
JHO pacnoJiaraTbCf HE HHXe JonaTok) ana KapaOGHHOB, yKpelleH-
Hble HA HX NMepeceyeHuH CO CTOPOHH cNuHb AJA KpenJeHHd Be-

PEeBKH.
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CnacatenbHBle nosica, NMOACHLIE KapaGWHEI H chacaTellbHble Be-
PEeBKH NOJIKHBI HCTAHITHIBATBCA HE pee JBYX pas B Troj CHeuHaTbHG
Ha3HaUeHHBIM [N 3TOH nenH HHKeHePHO-TeXHHUYECKHM PabOTHHKOM.
Pesyabrathl HCcnbTanus opopmasiorca aktoM. Crenedb NpHrOAHOCTH
cnacarenbHOro nofca, KapabuHa W cnacareidbHof BepesKH nepen Ha-
yasoM pabOTH H TOCJE KaXKAOro NPpHMeHEHHs NOJKHA onpefe’AThes
HapYXHLIM OCMOTDOM PaGOTHHMKOM, KOTOPHIH NONb3yeTcd HMH.

Hepsaa nomow nocmpadaswum npu 0mpasreHuu 2a30M

Ilpussakom JeTKHX M CPeAHHX OTpPaBJeHHH TrasoM dBJfAeTCA
roJioBHas 6o0Jib, FOJIOBOKpYXKeHHe, TOIIHOTa, pBOTa, pe3Kas cJiabocTh
B PyKax M Horax, yyauleHHoe cepiuetueHue. [IpH TaKeanlx oTpasie-
HUAX OTMEuaeTcs 3aTeMHeHHoe cO3HaHMe, BO3GYXKIeHHOe cOCTOfHHe,
HHOTIa moTeps co3HauMsi. Bo Bcex clyuasx TSIKEJOro OTpaBAeHHs
HeOOXONHMO HeMeNJIeHHO BHIZBaTh CKOPYID MeERHUHHCKYIO NOMOLIb.
[Ipn nerkoM H cpefHeM OTpaBJeHHH MOCTpPajaBlUero Hajao OTNPAaBHTh
C CONpPOBOXAAWUIMM B GaHxKalilnee JeyeGHoe yuperkIeHHe AJisl OKasa-
HHSl MESHIMHCKOH MOMOLILH.

IIpH orpaB/iennsix razoM no NpHOLITHE Bpaua HJH JO OTNPaBKH
nocrpajaBliero B GOJBHHLY Heo0XOIHMO:

GLICTPO BRIBECTH HJH BHIHECTH NOCTPANABIUErO H3 MOMeUIeHHS HJH
TPaHMIeH, Tfle NPON3OLIIO OTpaB/ieHHe, Ha CBeXHH BO3AYX, YJIOXHTH
H HaKpEITh UeM-HHOGYAbL TenJibiM;

YCTPaHHTb BCe, UTO CTecHseT AblXaHHe (paccTerHyThb BOPOT, CHATH
nosc H T. 1.);

ClIeIHTb 3a TeM, 9TOGEl MOCTpafaBIUMA He YCH Yy (MOAHHMATD TIOCTpa-
JaBlLIero 3anpelaercs);

NpH OCTAaHOBKE NHIXAaHHA MNOCTPajaBlIeMy HeMelJIeHHO ClenaTh
HCKYCCTBEHHOE JBIXaHHe Ha cBeX<eM BO3[QyXe HJH B NPOBETPHBAEMOM
NoMelneHHH;

OYHLIaTb POT MapJieit OT PBOTHHIX MacC H CJH3H;

naBaTbh HI0OXaTh HAIIATHIPHLIA CNHPT ¢ HHTepBatamH |—2 MHH;

Korjla K NOcTpajiaBlieMy BO3BPaTHTCS HAbIXaHWe, GOJbHOrO HaJo
OCTaBHTL B JIeXKaueM NOJOMEHHH, ob6eclneuus MOJHLIH MOKOA M Temnno;
nocrpajaBlUeMy [KalOT Kpenkuii wafi, Kodpe M NPHKAAALIBAIOT I'PEJKH
K KOHeuyHOCTAM;

npu Bo30YMIAEHHOM COCTOAHMH NPHHHMAIOT Mephl K Npenynpexie-
HHI0 YHIH6OB.

Fnasa V0. oPrAHM3ALMSA H NMJAHHPOBAHHME TA30BOTO
X03AACTBA

§ 8.21. CTpykrypa ynpaBaeHRs roprasa

SxcnayaTauHs ra3oBOrO X03sHCTBA FOPOJOB M HAaCeNeHHHIX NMYyHK-
TOB oOCYUleCTBJAAeTcA CNEUHAJNBHEIMH OPTaHH3aIHAMH, KOTODHIE CO3-
AaloTcs NMPH HenohKoMax ropoackux CoBeToB HapOXHHIX JAenyTaToB.
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CTpyKTypa HX 3aBHCHT OT BenHUMHH ropoja M o6beMa rasocHaGiKe-
HHA,

PykoBoncTBo ynpapieHdeM ra3oBOr0 x03siiCTBa OCYILECTBJAETCH
HaYaJbHHKOM YNpPaBJeHHs H Ero JBYMS 3aMeCTHTENSIMH: TrIaBHEIM
HH)KEHEPOM YMPaBJeHHf M 3aMeCTHTeJeM N0 MaTepHanbHO-TeXHHYe-
CKOMy CHa6XXeHHIO, X03SHCTBEHHEIM M OLITOBHIM BOMpPOCAM.

O6sem pa6oTr H CTPYKTYPa SKCINyaTallHOHHBIX OpraHu3auHi onpe-
Jensercsi TaKxe peaiu3aiMedl a3a, NMPOTSKEHHOCTbIO paclpejenH-
TeNbHbIX ra3olPOBOKOB, KOMHYECTBOM TasHbHIHPOBAaHHLIX KBApTHP,
KOMMYHa/IbHO-GbITOBBIX H [IPOMEIILJIEHHBIX MPERNPHATHH H T. A.

ClOXHbBI KOMIIJIEKC CHCTEMbl Ta3ocHaGKeHHs KPYNHoro ropoka
3KCNNYaTHPYeTCA MHOrOMHCJIeHHBIM KOJJIEKTHBOM YNpaBJeHHS Top-
raza. Ha puc. 8.4 npHBefieHa CTPYKTYpHas CXeMa YNpaBJIEHHS ra-
30BbIM Xo3afictBoM Jiewropucnonkoma (J/lewras). Pabouuit annapat
ynpapneHus mnpejctaBaedH [2 orhienammu.

[1ponsBoncreenno-rexuuueckuit orpen (IITO) ocymecTsaser Tex-
HHYeCKoe MJaHHPOBAaHWE HOBOIO CTPOMTE/NLCTBA CHCTeM rasocHabixe-
HHMs JleHHHrpaXa H nNPHropoRoB, OGECNEYHBAeT MPOEKTHO-CMETHOM
AOKYMeHTallHeH Bce CTalHH NPOEKTHPOBAHHSA, KOHTPOMHPYeT paGoTy
MO CTaHKAaPTH3alHH M HOPMAJM3aUMH BBINYCKA NPOAYKIHM, TPHHH-
MaeT yuacTHe B pa3paGoTKe TEXHHUeCKHX HOPM DPacxofla MaTepHaJoB.
[1TO ocyutecTsiseT pyKOBOACTBO MO PAIMOHAJM3AUHH H H306pera-
TeJILCTBY, N0 BHEADEHHIO HOBOH TeXHHKH M TexHHUecKo# nubopmannH,
NPOH3BORHT NPHEM B 3KCIJYaTaUMl BceX o0BEKTOB rasocHaGXXeHHs,
paccMaTpHBaeT H COrJacoBBIBaeT MNPOeKTHl TrasHbHKAaUUH MHJBIX
KOMOB, yupeXaeHHH, KOMMYHaJbHO-ObITOBBIX H NMPOMBILIIEHHBIX TPel-
npusTHH, obecneyHBaeT NPHEM H XpaHeHHe TeXHHUeCKOH NoKYMeHTa-
UHH, KOOPAHHHPYET MAaHEl paloT MO CTPOHTENLCTBY CHCTEMB raso-
CHaGXXeHUA TOpOJa ¢ NJaHaMH JAPYrHX BeXOMCTB.

Orzen skcniyarangui ofecneynBaeT KOHTPOJb 33 paGoOTOH YJIH4-
HBIX Ta3onpoBONOB (M BCEX COOPYXKEeHHH Ha HHX), rasoperyJaTopHbIX
NYHKTOB, LOMOBHIX ra3oBHX ceTeHl M rasoehlX nmpHOopoB, 3a ofcay-
XKUBaHHEM TasHPHUHPOBAHHLIX KOMMYHA/JbHO-OBITOBHIX H MPOMBILI-
JIEHHBIX NPeAnpHATHHE. OTies KOOpAHHHpYeT BONMPOCH 3KCILJIyaTalHH
rasoBoro XO3sHCTBa OT/leJIbHBIMH X035 HCTBaMH ynpaBieHus «JleHras».
CocTaBsisieT eXerofHo nJaHbl MO KaNHTaJbHOMY PEMOHTY YJIHYHBIX
rasoBuiX ceTefi, KOMOBHLIX cHcTeM ¢ ofecneyenueM 3THX paboT TexHH-
YyecKolf JOKYMEHTAUNeH H BeleHHeM KOHTposiA 32 BHIIOJHEHHEM NJIaHa
KanHuTaJLHOrO PEMOHTA, COTJIacOBHIBaeT 3afBKM 3KCM/AyaTalHOHHBIX
KOHTOp Ha MaTepHanbl H ofopynosanue. OcylECTBJAAET KOHTPO/Db 32
cBOeBpeMeHHbHIM OOHapyMeHHeM yTeuek rasa M MX JHKBHIALMEH,
COCTaBJIAeT CBOJHBIE TEXHHUECKHE H NpPOH3BOACTBEHHEIE HHCTPYKIHH,
BefeT pacclefoBaHHe XaJio6 norpeGuTenefi rasa M npefAcTaBaser
BEIBOIEI O pesyJ/ibTataX TNPOBepKH.

Orlien peXHMOB pabOTaeT KPYTJOCYTOYHO C [OCMEHHEIM Jlexyp-
cTBOM pMchleryepoB. [Io corsiacoBanHio ¢ OTAENOM 3KCMJYaTauHH
OTZe]l PEHMOB uepe3 ACKYPHBIH NepcoHan X03sAHACTB yCTaHABJIUBAeT
U peryJaHpyer rasoBble DeXHMEI B TOPOJCKHX CETAX BLICOKOTO, cpef-
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HEro H HH3KOro Jap/leHHii, ofecrneunBaeT HopMa/bHOe rasocHalxe-
HHE TOpPOAa, PeryJupyeT cyTOYHLIA ¥ CE30HHBIH OTNYCK ra3a [poMplLl-
JEHHBIM NPEANpPHATHSM B 3aBHCHMOCTH OT YCTAHOBNEHHOTO MM JIH-
MHTa H (aKTHYeCKOH MOCTABKH ras3a ropoiy, ofecneudpasi B NepByi0
ouepeir HOpMasjbHOe Fa30cHaOXeHHe HaceleHHA M KOMMYHAJLHO-
OLITOBBIX NPeANpPHATHE Topoja.

PeXHMHBIH OTHen OonepaTHBHO KOHTPOJHPYeET BhHIMoJHEHHE NJaHa
NOCTABKM Trasa H CcobAlofeHHE KOHZHUMH rasa B COOTBETCTBHH
¢ 'OCTom, ofiecnieunpaer CHHIKEHHE JaBJeHHS rasa B MHKpopaHoHaX
AJIS PEeMOHTHO-CTPOHMTE/bHBIX H aBapHHHBIX pabor Ha rasonpoBoiax
No 3asBKaM SKCNJayatalMoHHLIX KoHTop. Otaen npuHHMaer pemeHus
no JIOKanH3alUMH H JHKBHRAUHH aBapHH B TOPOJCKOM ra3oBoM Xo-
3a/icTBe.

l'a3oBas MHCNEKLHR OCYUIECTBJAET KOHTPOJL 3a cob/lofeHHEM
BCeMH MONBEJOMCTBEHHHIMH YMpaBJiieHHIO «JleHras» opraHusauHsaMH
npasus 6e30NacHOCTH B ra3oBoM XoasiictBe ['ocroprexsazasopa, npa-
BMJ TeXHHUYECKOH 3KCNJAyatallHH M TeXHHKH 6e30MAacHOCTH B rasoBoM
xoaniictee M)KKX PCOCP, texnnueckux ycnosui, CHull, neficrey-
I0IIET0 3aKOHOAATENBCTRBA MO BONpocaM (e3011acHOCTH B rasccHabke-
HHMH, NPHKa30B W HHCTPYKUHH ynpaBiedHs roprasa. OHa KOHTpOJH-
pyer npaBHABHOCTE NpHeMa B 3KCNJAYaTallHi0 COODYMKEHHH rasoBoro
Xo3AHCTBA H rasubHUHPOBaHHHIX 001LEKTOR, BelleT aHAJN3 H y4YeT aBa-
PHE H HecyacTHBIX CAyuyaeB HA ra3oNPOBOAAX H ra3subHIHPOBaHHEIX
ofBeKTaX XO3SHCTB YNpaBieHHs, paspabarbiBaeT MepONPHATHA TO
HX TIpeAyMpexAeHHIO.

MexpaiionHele  3KcnayarauuoHusle KoHTopel (MPK)  ofecne-
YHBAIOT HENOCPeJCTBEHHYID 3SKCIJYaTalHilo T[OpPOACKOre  as3oBo-
ro xoasficrea. MPK, HaxopsfuMecs B uepre ropofa, OOCHyXH-
BalOT Tra3ONpOBOABl HH3KOrO  JAAaBJ€HHA, JOMOBBIE CHCTeMbl H
KOMMYHaJIbHO-OLITOBEIE NIPeRNpPHATHA, paGoTalolHeé Ha rase HH3KOro
JaBleHHs .

Paitonsrle skcnayaraunontsle Koutopel (P3K) B ropomax Ilym-
kune, [lerpoxsopue, Konnuwe ocymecTBasioT 3KCOJyaTaunHlo Beed
CHCTeMEI rasocHabkeHus YKa3aHHBIX rOpPoj0B, BKJIOYad rasolpOoBOjbl
BBICOKOTO, CPeNHerc M HH3KOFO JABJEHHH, a TAaKXEe rasoperyasarop-
Hble TYHKTH.

OcHoBHo# 3apauefi pesteanHocTH MPK u PIK saBasercs opraHu-
3allHA SKCIVIYaTallHH ra3oporo Xxosfiicrea Aas obeclleyeHHA HaKeX-
Horo GecnepeGofinoro H GesonacHOro rasocHaGXeHHsi noTpeGHTeNei.
Hns srot menn MPK nposofiat TeKymHil 1 npodHuAakTHYECKHE ocMOTp,
JHKBHIHPYIOT YTEUKH rasa Ha YJNHYHBIX W JBOPOBHIX ra3olpoBoO/ax
M Ha Bcex OTHOCAUHXCS K HHM COODYMeHHAX H 0GOpPYNOBAHHH.
MPK ocyinecyB/seT TeXHHYECKH HaJ30p H TeXHHYECKYIO OPHEMKy
BHOBb NPOJOXKEHHBIX YIHYHBIX H JBOPOBLIX ra3oBbIX CeTeH, a TaKKe
BBOJ B SKCMAYATaLHIO NPHHHCHIX razonposoaoB. [IpHHHMaOT B 3Ke-
NAyaTaluio BHYTPEHHHE ra3oBble CeTH H OGOPYJIOBaHHE JKHJLIX
JIOMOB, NpefNpuATHi OGLIECTBEHHOrO NUTaHWSA, KOTENbHBIX, AETCKHX
yupexmeHHH, IUKOJ, MEAKHX KOMMYHAnpHO-OBLITOBLIX NPEANPHATHH
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H IpYrux o6bexTos, CHabXaeMBIX ra3oM OT ceTell HH3KOTO RaBJIeHHA
H OT HAacTeHHBX WKa(HBIX PeryasiTOPHBIX YCTAHOBOK.

KoHTopa 1o 3KCTJIyaTalHH ceTeil BLICOKOro H CPEHEro aapJeHui
(CBCI) ocyuiecTBAfieT 3KCIYaTauMio, KaNHTaJXbHHIH M Texymnﬁ
PEMOHTH YJHUYHLIX TA300POBOJOB BHICOKOrO M CPENHEro NaBJIEHHIH,
rasoBHIX NIOKEPOB, CeTeBHIX TrasoperyJatopHux nyHkroB (['PII),
TEeXHHYECKYIO NPHEMKY BHOBb NPOJOMEHHHIX [a3olPOBOROB CPefHero
u Bolicokoro pasaeHnii k [PIl. JkcniyatauuoHHas #eATENBHOCTb
koutopel CBCIL, MPK u P3K 3axmiouaercsisB mepHOJAHYECKOM OCMOTpE
Tpacc TMOA3eMHBIX YJHUYHLIX M JBOPOBHIX ra3oNpoBOAOB H COOPYXeHHH
Ha HHX C LeJBIO NMPOBEPKH COCTOAHHA rasonpoBOAOB, CBOEBPEMEHHOM
BLIABJIEHHH M JIOKAJHM3alMH BO3MOXKHBIX yTeuyeK rasza H nocienylomei
JUKBHAAUMH MX, a &as MPK u P3K — Ttakxke B npopuaakTHuecKoM
OCMOTPE H PeMOHTEe BHYTPHAOMOBOH rasoBoH annapaTtypsl H CHCTEM.
B neproa c 1 nexa6psi no | mMas ocMoTp HEKOTOPBIX Tpacc rasomnpo-
BOLOB CPENHEro AaBjieHHs BeleTcsi No ocoboMy rpaduky, npenycma-
TPHBAIOEMY H exenHeBHble 00Xoabl.

Kourtopa «JleHnpomras» yuuTbIBaeT M KOHTPOJNHDYET MapaMmerpsl
MOCTYNAWMEro B Fopof, rasa, a TAKXKEe pacXoibl ra3a Ha MpPOMEILIJIEH-
HbIX KOMMYHaJbHBIX TNpefNpHATHAX H B KOTeJBHBIX, CHaGXKaeMbIX
OT ceTefl BLICOKOTO W cpexHero AaBaeniii. Bo Bcex Xo3afcTBax ynpas-
JIeHUR M Ha NpoMBIJIEHHBX npennpustuax npopepsaer KHII, obeny-
JUBaeT ra3onpoBOjibl, aBTOMATHKY M o0OpYIOBaHHE B OTOMNHTEJIbHBIX
KorenbHuIX. HMHxeHepHo-TexnHueckHe paboTHHKYM KOHTOPBEI KOHTPO-
JHPYIOT Ka4ecTBO CXKMIaHMs ra3a ¥ cobjoneHue npaBHJ TEXHHYCCKOH
SKCTIIyaTaUHH Ta30BOTO XO3AHCTBAa H rasHHUHPOBAHHHIX OGBEKTOB
ropoja, OCYIIECTB/AIOT NPHeMKY M SKCIAyaTaluio, NYCK H TEXHHYe-
CKYl0o HaJafKy arperatoB, o6opyfoBaHHsi, a Takye aBTOMATHKH Ges-
ONAacHOCTH M peryJHpOBaHHsS, NPOBOAAT aHalH3bl ra3oBO3NYINHOM
cpefsl B NOMeUleHHH H KoJloflax.

Koutopa aBapuiiHOR cayxGel obecneynBaer Oecnepefoiinoe ¥
GesonmacHoe razocHabxeHnue ropoga. B mofoe BpeMsi cCyTOK aBapHi-
Hasg cJyx6a JHKBHAHDYeT BbiSB/JeHHEIE YTeUKH ra3a B JIOMOBHIX,
KBapTHPHBIX TasoNPOBCAAX H rasoBblX nNpuGopaX, JoKalH3yeT H
JUKBHAMPYET yTeuKY rasa Ha MOJ3eMHBIX Ta30npoBoJaX BhICOKOTO,
cpenHero M Hu3Koro RaBiedHi. KoHropa aBapuiiHOH CJIy>KOhl BejneT
y4eT H aHaJH3 NPHYHH, BLI3bIBAIOMHX yTeuky rasa. [lns oneparus-
Horo BbinoJiHeHHsa paboT ciyx6a nojkHa HMeTh HeOOXOXHMEI TpaHe-
NOPT, MeXaHH3Mbl, NPHCNOCOGJEHHS H HMHCTPYMEHTHI.

B ocHamenne aBapHAHON MaIIHHL BXOAAT:

NPOTHBOra3hl LJIAHrOBbIE, 1T, ) 2
NPOTHBOTA3H KHCIOPOAHO- Haoanymume w. ... 2
cnacaTeabHble MOAcCa € BepeBKaMu, LIT. . 3
B3pbleoGe3onacHbie axKyMmeToprre NaMmH  THRA JIAT-2

win JIAY, wr. ; 2
MeTaNTHYeCKHe JeCTHAUE, LT, e e e e 2
JIOMBI, JIOMATH, KyBadAfd, TOmOpHW, WT. . . . , . , . . . . . 2—3
eruaorHeynopHaﬁBenpo.....,.,........ 1
MEIUKOBHHA, M . . . ppoe s s s ow s o A0



6peseHT, mMT. 1

paafuuHbe MpoGKH, INT. , . . . . . . . . . . ... ... 10

Ta30aHANH3ATOPHI, WT. . . . . « . . . . . . v v v . . . . 23
npefynpefHTenbHble 3HAKH, WT. . . ., . . . . . . . .. 2—3
Kpanbl, YTONBHHKH, Mydrel, wr. . . , ., . . . . ., , b 10—Ib

Apapuiinble MamM#Bl JOKHBl OCHAMATBCH TaKKe 3BYKOBHIM
CHTHAJIOM H PaJiIHOCBA3LIO.

Cayx06a 3aHThl Ta30NPOBONOB OT 3J€KTPOKOPPO3HH MPOHSBOXHT
3NeKTPOH3MepeHHA Ha JAeHACTBYIOUMIHX ra3onpoBojax C LEeNbK BhHIRB-
JIeHHSI HX COCTOSIHHS, COCTaBAREeT CIHUCKH aHOAHBIX 30H H NOTeHUHAIb-
Hble JHarpaMMel, ofpabaTblBaeT Pe3yJbTAaThl H3MePeHHH H TOTOBHT
Marepnalbl Ha TIPOEKTHPOBaHHE 3aU(HTLI, BBINONHAET MOHTAKHLIE
pa6oThl 0 AKTHBHOM 3a1HTE OT KOPPO3HH, MPHHHMAET B 3KCNAYaTALHIO
CMOHTHPOBAHHHIE 3JIEKTPO3aUIHTHHIE YCTAHOBKM H ApyrHe CpeicTBa
AKTHBHOH 3aUThI H SKCTIAyaTHpyeT HX. OcTalbHble X035HCTBa yNpas-
JIEHHA TIPH3BAHBl OGCJYKHBaTh HYXKAL SKCOJYaTaUMOHHOR AenTellb-
HOCTH Tras3oBoro Xo3aHcrBa ropoja.

§ 8.22, MNnanmposanre ra3osoro x03saficTea

[TnaunpoBaHHe ropojCKOro rasoBOro Xo03fHCTBA OCYINECTBIACTCA
Ha ocHOBe OOUIHX NPHHLUMIOB MJIAHHPOBAHHA HAaPOAHOTO XO3ANCTBA,
OllHAKO HMeeTCA PsJ oco6eHHOCTEH, 3aBHCRUIMX OT MECTHHIX YCJO-
BHH.

[Tnansl pasBHTHS M SKCnJyaTaluHH rasoBoro Xo3siicTBa ropojioB
MOryT GBITh MepCNeKTHBHBIMH H TeKYmHMH. I'on0Bo# naaH sKcn/yaTa-
LHOHHOH KOHTOPHI MJIH JPYroro nofipasieleHHs YnpaBJeHHs roprasa
Ha3bIBaETCH TEXNPOMGPHHNJIAHOM (TeXHMKO-NPOH3BOACTBEHHEIH QHHAH-
copblf nsad). OH ABJAETCH OCHOBHBIM [JIAHOBBIM JIOKYMEHTOM,
HanpaBJfIOUINM AedATeJbHOCTh NOAPA3AeNeHHA ropraga Ha npaib-
Heflllee yJayuileHue  ofCJHYKHBaHMS  noTpefHTellel  rasDBbIM
TONJIHBOM TIPH BCeMeDHOM SKOHOMHH TPYNOBHIX H MaTepHaJbHBIX
3aTpar.

TexnpompuHnMag sKcnAyaTalHOHHOTO NORpasfefieHHs Troprasa
COCTOMT H3 pasliesioB, NpPHBeIEHHHIX HHMKeE.

. Tlpou3Bo/CTReHHa® [porpaMma N0 CceTeBOMY H CIKHXKEHHBIM
rasaM npeRyCMaTpHBaer NJIaHMpPOBaHHe CJefyIOmHX TNoKasare-
Jeii:

KOJNHYECTBO a3sH(uUMPOBAHHHX KBAapTHp B AoMaXx wmecTHBIX Co-
BeTOB, BefOMCTB H HaXORAULHXCA B JiHUHON cOGCTBeHHOCTH. [IpH 5TOM
YuuTHIBAa€TCH BBOJ B JeficTBHE HOBOro HXHJOro (OHAA, a TakMke
rasapukauus cyuecrsylomero ¢onaa;

KOJIHYECTBG Ta3H(pHIHPOBAHHLIX KOMMYHAJbHO-GLITOBRIX M TNpo-
MBILIJIEHHEIX NPeANpHATHH;

2. lNoldiyueHHe ra3a oT HCTOYHHMKA razocHaOXKEHHS H peasH3alus
ero no rpynnam norpeGHTeNel:

MoTepH H HeyuTeHHBIH pacXxoj rasa;

yciyrH, OKa3eiBaeMule aboHeHTam, M T. A.
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Inau no Tpyay ¥ 3apaGoTHOM NJaTe npeaycMaTpPHBAET NOBHIMIEHHE
NPOM3BOJHTENLHOCTH TPYAa, CONEPMKHT pacueThl MO ONpejeseHHIO
uuc/eHHoCTH pabouel cu/ibi. [lnanuMpyercs NOArOTOBKA M MOBHille-
Hye KBaJHQHMKAUHH KaapoB, ¢ou] 3apijatTel H JAPyrHe nokasa-
TeJlH.

[naH no ce6ecTOHMOCTH BKJ:04aeT MJIaHOBYIO KAMbKYAALHIO cebe-
CTOHMOCTH peajli3yeMoro ceTeBoro H CXKHXKeHHoro rasos. B nuane
YYHTHIBAIOTCS TaKHe TOKa3aTesH, KaK nojlydyeHHe H peasH3auus
rasa,KoJIH4ecTBO aGOHEHTOB H IOMOBOTO OGOPY/10BaHH A, IPOTAXKEHHOCTh
rasonpoBojioB, NOTepH H HeyuYTeHHHIH pacXo] rasa. B nJane npeny-
CMAaTPHBAOTCA: PacXolbl Ha MOKYNKY rasa M3 HCTOMHHKOB TazocHat-
xeHusi (10 85 % BceX pacXo[0B TasoBOro Xo3sHCTBA), 3aTpaThl Ha
sapniaty (mo 30 %), amopTHaanMoHHBle oTuHCleHHs (10 20 %),
pacxofbl Ha MarepHa/pbl, TONJHBO, S/MEKTPO3HEPTHIO H Bomy (IO
5 %).

[lnaH wMarepHa/lbHO-TEXHHYECKOTO CHAaGXeHHS Onpefelser mno-
TpeGHOCThH B MarepHasaX, o0OpDYNOBAHHH H TOMJIHBe.

[Tnan opraHxaanuoHHBIX TeXHHYECKHX MepONpHATHH npenycma-
TPHBaeT BHeIpeHHe HOBOH TEXHHKH, YCOBeplleHCTBOBaHHE TeXHOJIOTHH,
yJayduIeHHe 3KCTIIyaTaliH H PEMOHTa ra3oBoro o60pyn0BaHHS H raso-
NPOBOJOB, SKOHOMHIO MATEPHANOB ¥ 3anacuuiX yacTe#h. B nnane name-
YaloTCsl paslMYHEIE MEPONPHATHS, CPOKH HX MPoBeleHHs, mpepnoJa-
raemMbie 3aTpaThl H OXHIaeMH# 3¢¢exT.

O6bem paboThl H MoKa3laTeslH SKCMJIyaTallHOHHHX NoJApasfefeHH
roprasza OOHYHO BBIPAXKAIOTCA B YCJOBHHIX eHHHIAX *:

gaxane 1000 kpapTup cereBOro rasa . . . . . . . . . . . 100
TO jKe, CHMUIKEHHOTO rasa . . . ... . 200
KaXaoe TPOMHILIIEHHOE HIK xomuynanhno-cimonoe npez-
NpHATHE ., . . e 0,5
KaxasIf mmouerp pacnpenenmenbnoru raaonpono,u,a - 10
peainsauusa | may. M® rasa BTog . . . . . . . . . . .. 2

B 3aBHCHMOCTH OT 00b€Ma SKCNAYAaTalHOHHBIX paBoT (B YCJIOBHBIX
eHHHIAX) KOHTOpa, YpaB/IeHHe, TPeCT MOTYT GLITh OTHECEHH! K OfHOM
H3 cleAyOlHX TPy

I rpymma . . . ... ... ... 15000 # Gojee
2 e e e e+ e e e . . .. T500—15000
3 5 000—7 500
4 e e - o oo ... 1500—5 000
5 » Som e € 5 on s o oW ou 750—1 500

Crpykrypa SKCHJ’IyaTaU.HOHHOI‘O nonpasjie/leHHs, LWITaTHOE Pachiu-
CanHe, TIIaHOBBIE [I0KA3aTeJH. KOJHUeCTBO PaGouHX H T. A. CTpoATCA
HCXOJlA M3 TOTO, K KaKOH IPyIine OTHOCHTCH KOHKPETHOE NpeANpHATHE
roprasa.

s nnaHdpOBaHHS BHINOJHEHHS OCHOBHBIX 3KCMJYaTalHOHHBIX
paGor paspaGoTaHBl HOPMBI, MOJOXeHHSt H HHCTPYKUHH (tabn. 8.7—
8.9).

* B Kaxao# MECTHOCTH BHILIENepeyHCIEHHEIE YCAOBHRE eAHHALE SepyTea ¢ Kosd-
bHumentom K = 2.
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Ta6nuna 8.7. Hopmb ua npodunakTiueckoe oGCHyKHBanue

pacrnipefeHTeJIBHEIX Ta30MpoBOLOB

KonHyecTno
Bupg paboru YCAOBHMX
eHHHL,
l. INpoBepka ka 3ara3oBaHHOCTL H HCIPABHOCTD KOJMOLLEB 1
2. TlpoBerpHBanHe 3aras0BaHHOIO KOJAOLLA 5
3. INpoBepka HcnpaBHOCTH KpaHa, CTOfKa, KoHAeHcaTocGOpHHKA 0,8
CPelHETO AaBJEeHHS H YCTPaHeHHEe BBISIBJEHHBIX HEJOCTAaTKOB
4. lposepka HaJdMYHA BOAbLl B KOHQeHCaTOCGOPHAKE HHK3KOTO M 1,0
CpeaHero JaBieHHSA
5. IlpoBepka 3arasoBaHHOCTH K COCTOSIHMAL KOHTPOJBHBIX TpyGOK 0,8
6. Ilposepka cocTOstHHS KOHTPOJBHOLO MPOBOAHHKA 0,5
7. IlpoBepka nCNpaBHOCTH CTOfKa THAPO3aTBOPA H KOHAEHCATO- 0,6
cOOpHHKA HH3KOTO JaBJeHHS
8. IlpoBepka nojpajbHOTO MOMELIEHHA HA 3ara3oBaHHOCT:
6ea rasoanajaH3aTopa 2,0
C Tas’o0aHaJIH3aTOpOM 3,0
9. Otkayka Boxel M3 KOHIeHcaTOCOOpHHKA 2,0
10. TlopuATHe WAn omycKanke KoBepa (c 3eMIKHEIMH paGoTamu):
HAa YCOBEpIIeHCTBOBAHHOH MOCTOBOH 50
Ha OyJbIKHOH MOCTOBOF 20
Ha MOcToBOH 6e3 NMOKPHTHA 12
1. TlpoBepka cocTOSHHA KOJNOLUEB Ha KpaHe H 3afBHIKKe:
JIeTOM 0.8
3UMOH 1,0
12. 3amena KpHIIKH:
Ha MaJoM KoBepe 5,0
Ha GOJLILIOM KOBepe 10,0
13. OTkauka KOHAeHCATa M3 JIOKepHOro cHbOHa 5,0
14. Packonka KOT/A0BaHA JJsi OCMOTPa H pemonTa rasonpoBOLOB
H apMaTypbl Ha HHX:
H2 YcOBEPLIEHCTBOBAHHOA MOCTOBOH 100—200
Ha GyJIBDKHOR MOCTOBO#M 80—100
15, ¥YcranoBKa HACTEHHOTO TpadapeTa (3naka) 5

Mpumeyauusna 1. B dopMax 3a ycnoRRyio eZHMANY NpHHATA paGoTa ciecapedt
No TIpopepKe Ha 3aralopAMHOCTh H HCITpABHOEe COCTORHKe KOJOALER B NeTHee BpeMA. 2. Koan-
YeCTBO YCAOBHHX €AHHHU Ha PaGOTH, YKA3AHHME B 1. 1. 1 —7, B IJHMHHX YCROBHAX YRENHYH-
paercs B 1,2 pasa. 3. B 3HMHHX ycnoBuax kospdHuueHT KOBEPA (C 3eMAAHHMH paGoTamu)
YBenHynBaeTcH B 2 pasa.
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Ta6aunua 8.8. HopMr Ha npodHAaKTHHECKOe OOCTYKHBAHHE
BHYTDHIOMOBOT'O T'a30BOr0 0GOpYAOBaHHSA

KonHyecTBo YCAOBHHX
€lHHHI TIpH OGCAYXHBAHHH

MpuGopu
1 pas 2 pa3a 3 pasa
B Mecsu B 2 MecaKa B 6 Mecmues

OnsHoyHa® rasoBaf IVIHTA yYeTHpeXx- K l 1,6 —
TpexKoHpOpouHas

To xe, aByxkoudopounas 0,9 1,4 —

lasoBasi nauTa ueThipex- u TpexKoudo- 0,8 1,3 —
pouHa® INPH HaNHYKH APYrHX Ta30BRIX
npHGOpOB B KBapTHpe

To xe, nByxxoHpopounas rasopas MIHTA 0,7 1,1 —

BojonarpeBarens aBToMaTHueckKuil THia 1,6 2,5 —_
KT'H-56 u J1

Bononarpesatenrs Tunos AIB-80 u 2,5 s —
ATB-120

Koten BHHHCTO c¢ rasosoit aBTOMa- 2,6 — —
THKOM

lasoBbit  xonoaunbHMK THna XIII-4T 0,8 — —

Topenka HHppaKpacHOro Haly4YeHHs ¢ aB- 1,1 — -
TOMaTHKOR

Tanra Ne 19 u 21 3asona «Hapnum 1,6 — —

Pectopanunast naura thna [IP-1 8,0 =, -

[THweBapouHbli KOTe € aBTOMAaTHKOH 12 — s
tuna ['K-250 u T'K-40

OnHo6annOHHAS YCTAHOBKA € 9eThIpex- — 2,4 —
H TPexKOH(OpOUHOA MAHTOR

To xe, nByx6a/JoOHHLIE — 29 —

T'azoo6opynoBanue KOTIA € HHXEKIH-
OHHBIMH Topenkam¥ 0e3 aBTOMATHKH

To e, €O CMECHTE/ALHHIMH TOpeJKamu
Ge3 aBTOMATHKH

TazoofopynoBanre KOTAA C HHKEKIH-
OHHLIMH TOpEJKaMH HH3IKOTO AABJEHHA C aB-
Tomatnkoit ATK, AITK

TaaooGopynoBanHe KOT1a €O CMECHTENb-
HEIMH TOpeJKAMH HH3KOrO JABJEHHA ¢ aB-
TomaTHKoR «CHrHAM»

¥Ysen pepyunpoBaHKA KOTeAbLHOR

Cuerunk rasosmifi THna PK
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Ta6auna 89 Hopmu ua oaxoro caecapsi,
06cnyXHBalOUIEroe rasoBoe 06opyLOBaHHe

Mecaqnas Hopma, YCJOBHNE
Cpenunan eMHHH L
Paspan AHEBHasn
checapsa HOpMa, YCJOB-
Hble efHHH UL cpequsn MHH:::JII:- M':;ﬁ:l‘s:

11 36 760 660 860
111 40 830 740 920
v 44 920 840 1000
A% 48 1000 910 1090

[IpamevwanHne HopMM NpPHHATH B CBS3H C NEPEXONOM HA MATH-
AHeBHYI0 PAGouYle Hegemio.

§ 8.23. OTyeTHoCTH B ra3oBoM xo3sicTee

HOns nopmanbHo#t paGoTbl KCHJIYATALUMOHHBIX ynpaeieHufi (rpe-
CTOB) ¥ HX CTPYKTYPHBIX MNojpasjefeHHH CYLUeCTBYIOT CMelHalbHble
(GOpMBI yueTHO-OTYETHOH JOKYMeHTALHH, K KOTOpO# OTHOCSATCS:

TeXHMYyecKas JOKYMEHTAlK® Ha NOoA3eMHble ra3onpoBOIHI;

TeXHHYeCKa% [OKYMEHTAalUKs Ha BHYTPeHHee ra3oo00pyJoBaHHe
KHJIBIX JOMOB, KOMMYHaJIbHO-OLITOBLIX H NPOMBILIJIEHHHX OpefinpHs-
THII

TeXHH4YeCKAas JOKYMEHTAlUHs Ha Ta30peryJsiTOPHHE HNYHKTH H
YCTaHOBKH;

ClenHalbhple (QOPMB yuyeTa NPOTSKEHHOCTH I'a30NpoOBOAOB H
KOJIHuecTBa Ta30BHIX NPUGOPOB H Aarperarob.

Texnnueckasa JokyMeHTauWsi Ha NOJA3eMHble ra30NPOBOJE BKJIO-
yaer:

CXeMy pacnosIOXeHHs NOJ3eMHBIX I'a30NpoOBOJOB C HaHECEHHBIMH
na neft I'PC, I'PII, a Takxe BceMH COOPYXKEHWSIMH H NOTPeGHTENSIMH
rasa;

nJlaH [pOe3J0B HJH BJajileHHH ¢ HaHeCEHHBIMH Ta30NpPOBONAMH H
CMEXHBIMH TIOJ3€MHLIMH COODYXEHHAMH (KOMMYHHKALUHAMH);

macnopra TrasonpoBOLOB;

aKThl M SCKH3bl BBINOJHSEMbIX PEMOHTHLIX paboT;

HCHOJKHUTENBHYIO TEXHHYECKYIO AOKYMEHTALHIO Ha [pueM Taso-
npoBoja.

OcHoBHbIMH (POpMaMH yueTHOH JoKyMenrauu¥ ats IPI1 aBiasercs
HCMOMHUTENLHO-TEXHHYECKAs JIOKyMeHTauus ¥ macnopra. B nacnop-
TaxX 3anHCHLIBAIOTCA BCe PaGOThHl, CBA3AaHHLIE C PEMOHTOM, MO/epHH3a-
uxei obopyropanusi u KHWII rasoperyasiropHelX NYHKTOB.

Ias gaxaoro FPIT uau CPY cocraBasiorcs cneiHalbHble XKy PHAIL
npodHAaKTHIECKOTO OOCTYXXHBaHHS WX, Y4YeTHas JOKYMeHTAlHs
BHYTPHAOMOBOIO ra30060py/loBaHHs, KOMMYHa/lbHO-OEITOBEIX H mpo-
MbINIIEHHHIX OGBEKTOB TaKXe COCTOHT H3 HCNOJHHTENLHO-TeXHHuYe-
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ckoff JoKyMeHTalHH H GOPMEHHHIX XYpHAJ0B ofciayXuBaHna. Kpome
TOTO, HA BCe TA3H(HUHPOBAHHEIE YCTAHOBKH MpPOMBIILIEHHHIX Npej-
NpHATHH 3aBOAATCS ClelHaNbHBIE XYPHAJL, B KOTODHIX OTMEYaioTcs
BEUIOJIHEHHBlE NPO(HAAKTHIECKHe PeMOHTHL H aBapHHHble paGoThL.

B coOTBeTCTBYRIIHX cayKG6aX H OTIeNaX YNpaBlieHHs Tpecra
YUHTBIBAIOTCS: KOJIMYECTBO TasoBbIX NpHGOPOB MO THNAM H MapKaw,
NPOTAMEHHOCTh Ta30NpPOBOACB MO jHaMeTpaM H JaBJeHHSM Trasa
B HHX, KOJIHYECTBO H BHJbl apMaTyphl Ha Ia3cnpoBofe W pa3HYHbIE
COOpYXeHHs ua HHX. Bce 5TH jfaHuble 3anuchiBaloTca B obulyio TeX-
HHYECKYIO XapaKTepHCTHKY (YIpaBleHWS, TpecTa, KOHTODB) H mne-
pHoaHueckd yrouusiiorcsi. CnyxObl, yYacTKH W OTJebl CHCTEMaTHde-
CKW OTYHTBIBAIOTCA nepel BLILIECTOALUHMH MOApPA3je/feHHsIMH MO
cJleYIOM [OKA3aTesiiM [POH3BOACTBEHHO-3KCNJIyaTallHOHHON nes-
TeJbHOCTH:

BHJIAM NPOH3BOJCTBEHHbIX MPOMHIAKTHYECKHX PeMOHTOB Ha raso-
npoBoJaX H HX COOPYXXEHHSAX;

NPOTAXEHHOCTH [OJ3eMHBIX TIa3oNpOBOJIOE;

KOJIHYUeCTBY Ta3su(HUHPOBAHHLIX KBApTHP;

MOJY4eHHIO H pealHsallM Tasa no CpynnaMm norpeburesei;

pacXojlaM H AOXOJaM OT 3JKCIJyaTaluuH H T. A.

§ 8.24. Ipoxknagounble M YNAOTHHTE/NLHLIE MAaTEPHAJbI

[Tpoxnagounele ¥ ynAOTHHTENbHblE MaTepHansl BKJIOYAOT Napo-
HHT, pa3/iiyHble KAPTOHbI, Marepualdsl HA OCHOBE PE3HHbI, JIbHA,
acbecra, rpadura, a Takxe oaugy. GeluNa H CYPHK CBHHLUOBGIE,

[TapoHHT AUMCTOBOH sABAA€TCA OCHOBHLIM [POKJIA0OY-
HbIM MaTepHajOM H CAYXXHT /18 YIJIOTHEHHs (aHUEBBIX COeJHHEHH i
razonposoziob. [Tapouut (FTOCT 481 —80), usrotosnsemslfi Ha acGecra,
KaydyKa H HanoJHuTe]eH, BbINYCKaeTCs B BHJe JHCTOB Pa3MepamH
or 300 x400 o 12001700 mm npu toamune ot 0.4 1o 6 mm. [Napo-
HHT HYXHO XPaHHTb B 34KPLITBIX NOMEINEHMAX H 3aMIMUATh OT BO3-
JeHCTBUS TNPAMLIX COJHEYHBIX Jyyek H OTOMHUTEJbHBIX NpPHGOPOB.
[lepen ynoTpeGieHnHeM NAPOHHTOBLIE NPOKJALKH BblI€PKHUBAKT He-
KOTOpoe BpeMsl B rOpfAYedl Boje M HATHDPANT MOPOLIKoOGpasHpiM TIpa-

uroM. [Ipokiaaiku H3 naponuta pafoTawT npH Temneparype Ao
250 °C n pasiaesnu 1.6 Mlla

Kapron NMpOKAal0YHBHBIHA BLIYCKaeTcH no
[OCT 9347—74 wu u3sroTorJsercs ABYX Mapok: mapkH A — nponu-
Tasupifl Tommuuo# or 0,2 10 1.5 MM u mapk# B — wenponuranuwift
Toamuuol or 0,3 1o 2,5 MM

[Ipoknanku, Beipy6GaeHHbIe WJTH Bblpe3aHHblie U3 KapToHA MAapKH
B, nepes ynorpebienHeM CMauuBaOTCA B ropAueil Boje M BbICYIIH-
BalOTCs. 3aTeM NPOKAAAKH [PONMUTLIBAOTCA B ropsyeM, HO HE KH-
OAI0eM BapeHoM Macje HJIH orpaGoTAHHOM MHHEpAJbLHOM Macte B Te-
genne 30 MHH.

[Mpoknagkn u3 xaprona paGorainT npu Temneparype o 90 °C
H nabnesHu po 0,5 Mlla
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Kaprton ac6ecTosmf sunyckaerca no T'OCT 2850—80
B BHIe JiHcTOB pasmepamu 0,9x0,9; 0,9x1,0; 1,0x 1,0 M, Tonuuuok
oT 2 go 10 mm. He pexkomenayercst craBuTh NpOKJajKH H3 acGecra
ToMuHHOH Goslee 4 mM. [lepen ycraHoBKOH mpokJagkH wLesaecool-
pa3HO MpeJBAPHTENbHO MNOKPHITL €€ NOBepXHOCTb TOHKHM CJloeM
CBHHIIOBOIO CYPHKA HJIH XKHAKHM CTEKJIOM.

Jlen MOXeT OHTL CJlefyIOUHX COPTOB: JIeH-CTJiaHell, TPeNaHbI#,
seH MoueHblii. [Ipsan Apja, NPONHTAHHEIE CBHHIOBLIM CYPHKOM HJIH
GelHJaMH, DasBeJeHHHIMH HA HaTypasibHOH OMH(e, npHMeHsIOTCS
B KayecTBe YNJOTHHTeNsi pe3bOOBLIX COeIHHEHHWH Tra3onpoBOAOB,
NPOJNOKEHHBIX OTKDPHITHIM cnocoboMm. HHTH H wHYpH acGecToBble
Buiflyckatorest o FOCT 1779-—83 ¥ MOryT npHMeHATbCS AIA YOJOT-
HeHHs pe3b0OBBIX coefHHeHHH Ta30MPOBOJAHKX TPY6 BHYTPEHHHX
CHCTeM ra30cHalKeHus.

Ac6ecToBHe HUTH NPONHTHBAKTCA NOPOIIKOOGPA3HEIM IPABHTOM,
3aMellaEHBIM Ha HarypasabHoH odute. HaGHBKH callbHHKOBEIE aclec-
TOBbIE MpPONHTAHHBIE NPHMEHRIOTCH [J% YNJOTHEHHA CaJlbHHKOB
apmatypel. Ha6HBKM mnpegcraBasior coGoH WIHYp, nJETEHHHH U3
ac6ecToBOM HHTH M NPOMHTAHHLIH aHTHOPHKUHOHHLIM cocTaBoM (Mmo-
poiikoo6pa3neli rpaguT H rOBSKbE C€aJo), H3rOTOBJAITCA OHH
KPYTIJIOTO H KBaJAPaTHOIO CEYEHUs AHAMETPOM HJIH pa3MepOM CTOPOHBI
kBajzpara ot 4 1o 50 mm. [IpumeHstorca npH jasiernu Jo 4,5 MIla
u temneparype o 300 °C. Xpausarcs HaGUBKH B CYXOM MOMeILEHHH.

[lpy manuuuH Ha OO6beKTe HenpOMHTAHHBIX acGeCTOBBIX ILHYDPOB
HX HeoOXOJMMO [IpPOMUTaTL CJHeAyioHM o6pasoM: acGecTOBHIH
IIHYp ONYCKAlOT B pacllaBieHHOe FOBAXKbe Calo H KUOATAT B Teye-
HHe 5 MHH, 3aTeM LIHYD OXJaxJaloT H 06BONAKHBAIOT B MNOPOLIKOOG-
pasioM rpagure. HauGonee pacnpocTpaneHHBIl cocTaB HaOHBKH
caenywomui (r):

acGectoBuil wuyp (COCT 1779—83) . . . . . . . 100
FOBHXBE CA/O . . . . . . . « . . . . . 120
MOPOWIOK TPEPHTA . . . v « « 4 o « v 2 o . . . 2D

Cmaska A8 KpaHOB rasoBblX npHGOpOB HMeeT cJefyiolHi co-
craB (%):
MHP TEXHHUYECKHH . . . . . . - . . . ... ... 20
Maclo BEDETEHHOE ., . . . . . - . . . . .+ + « » 10
KaycTHYecKasd coga . . . - . . . . . . - . .- 3

Cma3ka nOpHMeHseTca AJs YIVIOTHeHHsI NMpOGKOBHIX KPaHOB Ha
npuGopaX H rasonposojax.

MarepHadn Ans H3OMAANHE Ta30NpPOBOAOB
HCNoJib3yloTcA A NOKPLITHA CTAJbHbIX rasclpoBOAOB, YKJalbliBae-
MBIX B TDYHTE, Ta30NpoBoAbl MOKPLIBAIOTCA MPOTHBOKOPPO3HOHHOH
H3oJSiHeHd, THN KOTOpoil NMpUHHMAeTcs B 3aBHCHMOCTH OT KOppo-
3HOHHOCTH TpyHTa. Hsonsuus AonKHa ObITh BOAOHENRPOHHLAEMA,
JIM3JIeKTPHUECKH HaJleXKHa, XUMHUYECKH crofika B TPYHTaX, XOpowo
NpHAHNaTh K TpyGe, MeXaHHYeCKH MPOYHA H 3JACTHUHA.

B nacrosiee BpeMsi HaHOoJblee DpHMeHeHHe HAXOIAT AJS H30-
AsupH Tpy6 OHTYMHBIE MACTHKH H OHTYMHO-Pe3HHOBHIC MOKPBITHA.
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F'PYHTOBKAa CAYKHT ANS YIYYIIEHHS NPHAHNAEMOCTH H30J5-
MM K MeraJslsly; OHa npHroromasercs u3 Guryma Mapku BH-IV uau
cMecH GHTYMOB TeX MapoK, H3 KOTOpHIX jeslaeTcst H3OJALMSA, H pac-
TBOpAercs B aBTOMOGHJbHOM Gensuwe (FOCT 2084—77) B coorno-
weuun 1 : 3 no obvemy uam 1: 1,251 : 2,5 no macce.

BurymHuasa* MmacrtHKa (BM) H3roTopasiercs H3 OHTyMa
H MbIEBHAHOTO HAaMOJHHTENS — H3BeCTHAKA HJIH KaoJHHA.

B 6HTYMHO-DPe3HHOBYIO MacTHKY, KpoMe Toro, jfo6amifeTcs [io-
POLIOK pe3HHBl KPYNMHOCTLIO MomoJia He Gojee 1 MM.

ITpu Temneparype Hapyxuoro Bo3fyXa 0-~—10°C B macTHky
Jo6aBasieTcsl nJacTHpHKaTop — OCEBOe Macjlo B KosnuecTse 1o 3 %
no macce, a npu temneparype Huxe —10°C — o 5 %.

BMecTo GHTYMHBIX H3OJSLHOHHBIX NOKPHTHH NpHMeHsloTCS JHO-
KHe JIeHTH (NJ1acTMaccoBbie, MOJHXJIOPBHHHIIOBBIE H Jp.).

YecHnupbawmue o6epTKH NpHMeHAIOTCR LA YBeJH-
YeHHS NPOYHOCTH H TOJIIHHBI H30JHPYIOETrO MOKPHITHA, JIYULIHMH
MaTepHaJlamMH JJIsi 3TOH LeJH ABJASIOTCS THAPOH30J, 6PH30M H CTeKJO-
TKanH. ['Hapoxaon mnpuroropasercs H3 ac6GecTOBOJOKHHCTOrO Kap-
TOHa, NpoluTapsoro B 6uryMe, W Bunyckaercsd Mapok ['M-1 u [H-2.
Xapakrepucturku HX ofycaosiaenst [OCT 7415—74.

B p ¥ 304 uaroroBasercs u3 6uryma mapkd BH-IV, peannosoit
KPOUIKH, acGecta M naactHpHKaropa. 3amuizaiomas obeprka npe-
J0XpaHsieT H30JALHIO OT MeXaHHYeCKHX NOBpeXJeHu# H JeHcTBHSA

collHeyHplX Jyue#h. XapaxkrepucTHka Kpajpr-Gymarn onpejeneHa
FOCT 2228—8l.



Pa3zdea desamuoul

3KOHOMHYECKHE BONPOCbl 3KCNJAYATALIHH
BOAONMPOBOAHO-KAHAJIH3ALLHOHHOI'O
H TA30BOFr0O XO3SHCTBA

IF'masa I. NJIAHHPOBAHHE 3KCNJIYATALMOHHOM
JEATEJILHOCTH

§ 9.1. Texnpombuunaan

Texnpombuunian sipiisercs rojaosod nporpammofi paGoTwl npen-
NPHATHSA, oTpaalowed Bce CTOPOHEL ero MPOH3BOACTBeHHOH H (H-
HaHCOBOH JeaTesbHocTH. OH COCTOMT H3 cJelYIOLIHX pasjesios:

[IpoH3aBoaCTBO— MPOH3BOACTBEHHAs Nporpamma, npo-
H3BOJCTBEHHAA MOILHOCTh M [I0Ka3aTeJH ee HCNOJb30BAHHS, MJaH
NOBHILEHHA KaveCTBa SKCOJAYATallHOHHON MesTeJbHOCTH,

Tpya v counanlpHoe pPa3BHTHE — CBOAHHHA NJaH
no TPyAy H 3apa6oTHo# nJare, Gananc pabouero BpeMeHH OJHOIO
pabodero, 4HCJIeHHOCTh H GOHAN 3apaboTHol niarel paGovyHX-NoBpe-
MEHIIHKOB H aJMHHHCTPATHBHO-YNpaBJeHUuecKoro [epcoHasta, Tpy-
JIOBBIE H JIeHEXHple 3aTPaThl HA COJep:KaHHe CeTH, MJaH NOATOTOBKH
H MOBLILIEHHSt KBaiupHKAUHH KajpoB, njaH o6pa3zopaHHs (QOHMACH
MaTePHATBHOTO MOOUIPEHHS H COUHANBHO-KYJABTYPHBIX MEpPONpHATHH
H XKHJIHILHOTO CTPOHTENbCTBA H CMETa WX PACXOJOBAHHS, T/IaH COLHAb-
HOTO Pa3BHTHA KOJINEKTHBA.

® HHaHCH — punaHcOBEII NJaH, A0XOAB OT OTOYCKAa Mpo-
AYKIKH (OKa3aHUs YCJAYr), NJAAHOBHE KaJlpKyJAUHH ce6ecToMMOCTH
NPOAYKUHH (YCJYr), CcMeThl UeXOBHIX, OOGWEeIKCNAYaTalHoHHBIX H
BHEIKCNJIYaTAHOHHEIX PacXooB, pacyeT aMOPTH3alHOHHLIX OTHHCIe-
HHH H HOPMATHBOB co6cTBeHHBIX OGOPOTHBIX CPeNcCTB.

KannralbHoe CTPOHTeNXpCTBO H KalH-
TaAbHBH PeMOHT— NJaH KaNHTadbHOIO CTPOHTEIBCTBA H
KanHTaJbHOrO PEMOHTA OCHOBHBIX (POK10B, nJaH o6pa3oBaHHf GOH/Ia
pa3BUTHA NPOH3BOACTBA H CMeTa ero pacXOfOBaHHI.

BHegpeHHe HOBON TeXHBHKH — NOBHILUEHHE YDPOBHSA
HCMOJIb30BAHHA OCHOBHBIX (JOHIOB, BHejpenHe HOBOR TEeXHHKH, npo-
rpecCHBHONA TEXHOJOIHH, MeXaHW3auHH M aBTOMATH3AaLUHHW NPOH3BOA-
CTBEHHBIX NPOLECCOB, COBEPUIEHCTBOBAHHe OPTAHH3AUHH YNpaBleHHs
NPOH3BOJACTBOM M TNPOH3BOICTBEHHOTO MNAHHPOBAHHN, MJAH HAYYHOH
OpraHH3allHH TPYAa, NJaH MepONpHATHE no oXpaHe H palHOHATbHOMY
HCIOJML30BAHHIO TNPHPOJHBIX PecypcoB.

MarepuHalbHO - TexHHuecKoe obecmeve-
H M e — NoTpe6HOCTh B MaTepHaibHEIX pecypcaX, OOBEMB H CPOKH
MOCTAROK, HOPMBI 3aNacoB, TNOCTABIULHKH.
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Ilns pa3paGoTkH TeXnpOMHHIJNAHA BHILIECTOSINAS OPraHH3AUMS
yTBepXKJaeT KOMMYHAJbHbIM NPeAnpHATHSM CJeflyIOliHe OCHOBHLIE
NOKA3aTeJsH:

ofmyio CyMMy J1OXOF@ OT peasH3allHH BceX BHJOB NpPOAYKIMH
(ycnyr) no feficTByromum TapudaM (UeHaM), B TOM YHCJIE CYMMY
LIOX0JAA OT pealiH3aiMH NPOAYKLHH (YCHAYT) HAaceJeHHIO H HZ KOM-
MYHaJbHO-OEITOBEIE  HYKJH;

ofmyto cymmy GanancoBo¥ npHGLLTH;

NJaTeXH B GIOLKeT H aCCHTHOBAHHA H3 OlofxKkera (OO OTUHC/IEHHH
Bbl[IECTOSAIEH OPraHH3aHH H OOCTYN/AeHHS OT Hee B NOPRIKe nepe-
pacnpejesleHHs NPHOLLTH);

o6muii doua 3apaGorHol NJaTe BCEro mepcoHasa;

OGILYI0 YHCJEHHOCTh paGOTHHKOB;

06BbeM KaMHTaJbHBEIX BJOXKEHHH, B TOM uHcile o0beM CTPOHTENbHO-
MOHTaXXHBIX paboT, a TakKe BBOL B JeHCTBHe OCHOBHBIX (OHIOB H
NPOH3BOACTBEHHBIX MOILHOCTEH;

3aJlaHHfi MO BHeJApPEeHHI0 HOBOH TeXHHKH H COBEPLIEHCTBOBAHHIO
TEXHOJIOTHH, KOMIIEKCHONH MeXaHH3allHH H aBTOMaTH3allHH, HMEOLHX
BaXKHOe 3HAYeHHe JJf Ja/bHeHIIero pasBHTHSA OTPAC/H;

06BeM MOCTABOK NPelNpHATHIO MaTepHasoB, OOGOpYJOBAHHR H
TPAHCTOPTHHIX CPeICTB, pAaclpeleffeMblX BhILIECTOAIMMH OPTAHH-
3aUHAMH.

JonoauHrenpEo K NepeyHCJeHHBIM BblllleCTOALLASA OpPraHH3alHs
yTBepXKJdeT HaTypa/bHble MOKa3aresH, Crelupuyueble AM8 KaXIOH
OTPACJH KOMMYHaJbHOTC X03sficTBa:

a) 4J8 NpeAnpHATHA BOAONPOBOAHO-KAHAJIH3AUHOHHOTO XO35M-
cTBa:

MoJie3Hul OTOYyCK BOAbI, B TOM YMCJ€ HacCeJeHHIO H Ha KOMMY-
HaJbHO-GBITOBLIE HYX/IHI;

o0beM OTBefleHHS CTOYHLIX BOJ, B TOM HYHcJe MPONYCK CTOYHBIX
BOJl uepe3 COOPYXeHUs OUOJOrHYecKofi OUMCTKH;

6) 11 npeAnpHSATHH rasoBorc Xo3sfcTBa:

pealH3allisi rasa B HaType — CETEBOI'D H CXKHIMKEeHHOTO;

rpaduk npodHIaKTHYECKOTo o6C/ayKHBAHHA (pPEBH3HH) JIOMOBOTO
rasoo6op yoBaHHA.

§ 9.2. AKcnayatauHoHHAsA cmera (ceGeCTOMMOCTL NPONYKIMH
HJH ycayr)

CebecronmocTh npeicTaBiser cololi BhpaxeHHble B jeHeXHOH
¢opme 3arpaTel NpeJNpHATHR HA [POH3BOJACTBO W pPeaNiu3alHi0 Npo-
IVKUHH HJAH ycayr, Jlas NJandpopaHHs M yd4eTa 3aTpar Ha mpej-
IPHATHAX BOJONPOBOJHO-KAHANH3ALMHOHHOIO H ra3oBOro Xo3sficTBa
COCTABAAIOTCS KaJbKYJAAUMH. B HHX oTpamaercsi cefecToMMOCTh Kak
obuiero ofbemMa roOfOBOH NPOZYKUHH HJH yCAYr NPEANpPHATHSA, Tak
W eJHHEHIB NPOAYKUMH HJIH ycayr. KaJbKyJsSUHOHHBIMM elWHHIAMH
ABAfAloTcs: no Bogonposoay -— 1000 M® nosmesno OTmyIleHHOH BOIMI,
no kanauausanuid — 1000 M® oreenenHO#t no ropoJckol KaHaJlH3a-
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UHOHHON CeTH CTOYHOR MHAKOCTH; MO ra3oBoMy Xo3saficTBy — 1000 m?
peajH30BaHHOIO CeTEBOTO ra3a HAH | Kr pea/H30BaHHOTO CXKHIKEHHOTO
rasa. Homenknarypa crarefi pacXopos, yuHThiBaeMBIX B KalbKyJsi-
IHAX, noxkasana B Tabua. 9.1.

Hixxe npHBoAsATCA YKa3aHHSA IO NJIaHHPOBAHHIO OCHOBHBIX CTaTeil
ceGecTOHMOCTH.

Marepuasbi. Tlo nannoit cTaThe B NPAMBIX pacXofax YYHTHIBAKOTCA
3aTpaTbhl Ha BCIIOMOraTe/bHbIE MATEPHAJIB PeareHThl 1718 OYHCTKH H
06e33apaKHBAHHS BOJH H CTOUHON XKHIKOCTH H MaTepuassl A5 HYX]
SKCIJIYATallHH H TEeKYIEero peMOHTa BOJONPOBOAHBIX, KAHAJH3alHOH-
HBIX H Fa3oBBIX ceTel, ra3oBoro o6opyA0OBaHHA H CpeJCTB 10 JOCTABKE
CXKHXeHHoro rasa. CToMMOCTB MaTepHaJIOB PACCUHTHIBAETCH HCXOAS
H3 [OpOrpecCHBHHIX HOPM HX pacXoja H 3aroTOBHTEIBHBIX [leH
(ra6n. 9.2). B 3aroToBMTEJNBHYIO 1eHY BKJIOYAIOTCHA: ONTOBAs IlleHa
NOCTaBIIHKA, JoNJara K onToBOH IleHe, HAaleHKH CORITOBHIX HMJAH cHal-
KeHYECKHX OPraHH3alHf, TPAHCIOPTHEIE H NOTPY30YHO-PA3rPy30YHLIe
pacxojpl, pacXoiH Ha Tapy H 1p.

OnToBre 1leHBl Ha pearenThl, NPHMEHSeMble B BOAONPOBOJHO-
KaHA/H3aIlHOHHOM Xo3sificTBe, NMpHBeleHw B Tabn. 9.3.

CToMMOCTb aieKTPO3HePrHH. DBroijenserci B caMOCTOATENbHYIO
CTaTLIO NMPSIMBIX PacXOj0B HAa BOLONPOBOJHO-KAHATH3aLHOHHLIX npes-
npuaTusax. [lo ve naaHHpyIOTCR H Y4HTHIBAIOTCA 3aTpaThl Ha OPO-
H3BOACTBEHHYIO 3JIEKTPOIHEPTHIO, PACXOJYeMYIO: NO BOAOTIPOBOLY —
Ha nojbeM BOAH, MO KaHAJMH3AUHH — HA MepeKayky CTOYHON KHIKO-
CTH H Ha TeXHOJOTHYeCKHe HYXIB OUYMCTHHX coopy:xkeHH#. Crou-
MOCTb 3JIeKTPOSHEpTHH, PacXolyeMo#l Ha OCBellleHHe, BeHTHJALHIO,
OTOMJICHHe H JIpyTHe Xo3dfCTBEHHHBe HYXJBI, OTHOCHTCS HA COOTBET-
CTBYIOIMe CTATbH LEXOBHX H OOME3KCIIyaTAUHOHHEIX PacXofoB.

3aTpaThl Ha 3/IEKTPOIHEPTHIO OMpeAeNsioTcss Mo AeACTBYIOMKM
B NaHHOA 3HeprocHcreme TapHpam ¢opmyamu:

nPH OJHOCTAaBOYHOM TapHbe

3=3T; ©.n
NpH ABYXCTaBOuHOM TapHde
3 == 3T; + MT,, (9.2

rie 3 — 3aTparhl Ha 5/IeKTPOSHEPTHIo, py6.; D — roloBOA pacXof
3MeKTposneprid, KBr-u; T — mena 3a 1 kBT-u akTHBHOH SHEPTHH,
YUTeHHON CUETYHKOM NpH ojjHOCTaBOuHOM TapHde, py6.; Ty — To xe,
npH NByXcTaBoYHOM Tapude *, py6.; M — 3aspiennas (aGoHHpo-
BaHHAaf) MaKCHMaJbHaf MOIRHOCTh, YyyacTBylomas B MaKCHMYyMe
sHeprocucremsl, KBt **; T, — uena 3a 1 kBTt 3aapjenHoll MakcH-
MaJibHOM MOIIHOCTH 3a rof NpH AByXcrasouHoM TapHe, pyG6.

* Ecay CueTYHK YCTRHOBJAEH HAa CTODOHE BTODHYHOTO HATIPAMKEHHA, T. €. nocie
TOJIOBHOrO aBOHEHTCKOrO TpaHcPOPMATOPA, To yKa3AHHAA B MPeHACKYpaHTe UeHa
yMHOXKaeTcss Ha Koaduument 1,025,

** [Joi 3asiBJeHHOA MOIHOCTHIO HMeeTcA B BHAY 200HMPOBaHHAaR TOTpeSHTENeM
HARGOJLIIAS MMONYyacoBasl 3JNEKTPHUECKAs MOWHOCTb, COBNAJAIOWAN € NePHOLON

MaKcHMaJbHOA Harpy3KH 3HEproCHCTEMBL.
4]
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aHHeAOXEdl) DJOHIKEBHMIIO) BH EHHIUDHLIO
xunoged eieru keHiogedeE
pUnecHLdONE
KHIdaneodivare
Mreddalen

{(RLDOATIDK POHROL)) MYOE BXIOHR(
mroxoed amEoxan
9HHEEOXEdID P0HAIEHTIOD BH BHHAVDHLIO
xunoged eieru reHiogedee
gunesHIdone
BHIdaHeodINIrE

(HIDONIHIK HOHLhOLD) MY WILYO[]

0101}
mroxaed SMHHOHNELRAILIUEIMID

€ed YMAHHIWHWD

€8l HOH3L3D

OHLOHKEOX 20dOER |

BEHNBEHIrBHEN H
YomoduoXogqg

BELOYEEOX OJOHOERJ H OJOHHOHMBEHIEHER-OHYOogoduowos BHLBHAuTadu (4Arof)
HHMHAYodn HIDOWHO1D309D XEHUEIANAEN & XHWIeeMIHRA ‘@ovoxded Haleld edAleIinHowol °]'6 EMHIQE |
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Ta6nnua 9.2. Ilprmep pacaera 3aroTOBHTENbHON MEHH

S"\ OnToBas LeHa
=
L]
HanmeHOBAHHE Cranpapt OcHos- @ g Enuuunna
MaTepaana Han TVY roe g H3Mepe-
BELeCTBO L] HHA 5 «
xm - [ ¥
=& s | s
o= 8 S(
Amomunnit cep- | TY 113-08-531—83] ALO, 10 py6./r ) 30,00) 1,58
HOKHCJ/JBIH HEOYH-
ieH KL
Mpoxonxenne Ta6n. 9.2
L] o
% &
Hauen- Cron- [ £ 2 3aroTo-
Ka MOCTh ABTo- e ° E BHTeNb-
HanMmeHOBAHHE cHaG- nepepo3- TpaHe- o & B g Hag uena
MaTepHa/iz HeHge- KH 10 nepTube E3 o $panko-
CKHX Henes- pacxonu Am a cKaap
=4 54 o
OpraHu- Hoft ) ) = npen-
3auMil nopore ® = » g NpHATHR
o (1) [=]
S o « =]
ax a =
Anomnuuit  cep- — 0,90 2,00 3,07 | — —_ 37,865
HOKHCJABIH HEO0YH-
meHHuji

Pacuetsl ¢ 3Heprocuabxaomel opraHusanuesl 10 OAHOCTABOYHOMY
Tapudy NPOH3BOAATCS MpPH NPHCOSIHHEHHOH MOLLHOCTH SMEKTPOIBH-
raresnieilt © Tpancpopmaropos 1o 750 kB-A. [1pH Goabureli npucoen-
HeHHOH MOLIHOCTH WCHONAL3YeTCs JBYXCTABOYHBIA TapHd.

AmopTH3auns. HayucssieTcst Mo yCTaHOBJNCHHBIM HOPMAM HCXOAS
H3 CpPELHEroJ0BOH CTOHMMOCTH OT/AEJbHLIX BHJOB OCHOBHHIX (POHIOB.
AMopTH3aUHs TNPOH3BOACTBEHHBIX 3[aHHH, CcOOpy:KeHuit, cerefi H
060pya0BaHHSA MJAHKHDyeTcss H YYHTHIBAercst B NpPAMBIX Pacxonax
B BHJe OTIAENbHBX CTarefi; aMOpPTH3aUHsi OCHOBHBIX (oHLOB oOile-
SKCOAYaTaHOHHOTO XapakTepa oOTpamaercss B CMeTe oO6LIesKcrIya-
TAlHOHHLIX PAacXOLOB.

B rabs. 9.4 npuBeleHsl HOPMBI AMOPTH3AUHOHHBIX OTYHCJIEHHH MO
OCHOBHEIM (OHAAM BOJONPOBOAHO-KAHANH3AUHOHHOIO H [a30BOrO
X03a#cTEa, YTBEDPXKJAEHHHE nocTaHoBAeHuem CoBeTa Munuerpos CCCP
Ne 183 or 14.03.74 u Bpesennne 8 neiicrsue ¢ 01.01. 75.

3apaGoTnas naata npous3soacTBeHHbix pabounx. ITo sTofl craThe
NJaHHPYeTCs H YUYMTHIBACTCS OCHOBHAS M JOMOJHHTEJNLHAs 3apabot-
Hag njara pabouyHX, HEenocpeiCTBEHHO yYacTBYIOLIMX B OCHOBHOH
NPOH3BOACTBEHHON JESTENLHOCTH, T. €. 3aHATBIX O6GCHYKHBaHUEM,
NJaHOBO-NPEAYNPEAHTENbHBIM H TEKYLIHM PEMOHTOM MPOH3BOACTBEH-
HHIX COOpPY:KeHHH, ceTeli u obopyrosanus. 3apalornas nuara pato-
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Tat6aruna 9.3. OnTosule HEAH HAa peareHTH,

HCTIOJIb3YemMble B BOAONDPOBOAHO- KaHA/MH3AUHOHHOM X03filkcTBe

OnTtoBas peHa,

py6.-Kon.
Copepa-
HHe oc- i
HanMeHoBaHHe QOcHoBHoOe HOBHOIO o
NpOAY KUK K Crasaapt uam TY BelecTso BelecT- =
Ba, %, el
He MeHee ke o
- - |
2
a aE
AnpoMHHaT Hatpua | TV 48.5-52—76 - — 500—00 —
ANOMHHHA CepHo-
KHCALH TEXHHUeCKHH:
BOAIHMA pacTsop | TY 08-438—79 Al;O 7.2+0,5 27—00 -
HeOYHIeHH L# TY 113-08-531 —83 9,5 30—00 3—16
OYHL{EHHL A: FOCT 12966—85
COPT BmCIIUH 17,0 79—00 4—65
> 16.3 73—00 4—48
» Il 15,0 63—00 4—20
AMMHAK TexXHHYe-
cKHft:
BORHLIA: rocr 9—177 NH,
MapKa A:
COpT BRICHIHA 25,0 28—00 1—12
» 25,0 27 —50 1—10
KUAKHIA: FOCT 6221 —82 E
MapKa A 99,96 104—00 -
> AK 99,6 104—00 -
» B 99,6 97—00
AMMOHHI KpeMmHe-
tropucTeii Texumue- | FOCT 10129—62 (NH,)4SIF,
CKHH:
copT 1 92,0 220—00 2—-39
> 86,5 19000 2—20
TexcameTtadochat FOCT 20291 —80 (NaPOs)y - 630--00 —
KaTpHA
FHnoxsiopHT kaan- | TOCT 25263—82 E Ca(0Cl), AKTHB-
UHA HeATpalbHHI! HBIH
mapKa A: - X10D
copT BHcIHA 72,0 900—00 | 12—50
» I 64,0 760--00 | 11—87
» 1l 52,0 600—00 { 11—54
mapka B!
copt | 30,0 200—00 6—66
» I 24,0 110—00 4—58
HH3KOT POLLeHT- TY 6-01-1258—381
Hetfi:
copr I 30,0 200—00 6—66
> Il 24,0 110—00 | 4—38
» I 18,0 45—00 2—50
Tunoxnopur wa- | TOCT 11086 —76 NaOCl AxTHB-
TPpHA: HbIf
Xaop
mMapka A 190 r/a 70—00 _
> 170 r/a 60—00 —
> B 120 r/n 40—00 —
Kynopoc mepunit FOCT 19347—84 E Cus0,-5H,0
Mapka A
COpPT BLICWIHMA 99,0 415—00 4—19
» I 98,0 400—00 4—08
Mapka B:
coptr I 95.0 360—00 3—79
» 11 93,0 320—00 3—44
» II1 93,0 300—-00 3—20
Hatp epkuft Tex- | FOCT 2263--79 NaOH
HHYeCKHH JKHAKHA
mapkH PJI:
COpPT BHICIUHA 46,0 60—00 1—-30
> I 44,0 55 —00 1—25
» Il 50,0 65—00 1—30
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TMpononxenne tabn. 9.3

Ontosan uena,

py6.-xon.
Copepxa-
HBHMGHOEEHHG OCHOBH e fe. oo é
0 HOBHOIO
NPORYKUHH Cranpapt nan TV BewecTso Bemect- E
88, %, (4 -
He meHee Los )
— -
4
3 as
Harp kpemuedro- | TOCT 87 —77 Na,SiF,
pPHCTLIA TEXHARECKHA!
COPT BBICWIHA gg,g }96—00 2—00
» A 62— —
Harp dropucTmit rocr ‘2s71—75 NaF Bean 111
TEXHHYECKHA:
cOpT 07,0 360—00 3—71
» 80,0 225—00 2—81
Tlonnakpunamuz- TY 6-01-1040—8!
resb TeXHHWECKHA:
H3BECTHKOBMIfA:
COpT BhicWHA 7 119—00 | 17~00
» 1 7 108—50 | 15—50
AMMHEYHLIAL
COPT BhICIIAA 6 102—00 | 17—00
> 6 93—00 | 15—50
> Il 5 72~50 | 14—50
conoenft TY 14-6-121—76 B nepe- 1700—00 —
cveTe Ha
100 %
cyxoro
Bele-
crna, 50
cyxoft TY 6-16-2531—81 1112—50 | 22—25
Xeneso xnopuce: | TOCT 11159—76 FeCl,
TexHHYECKOR:
copr [ 97,3 153—00 1—57
» I 95,0 133—00 1—40
pacTeop: TY 6-22-30—80
Mapxa A 40 44—00
» B 3o 33—00
JXeneso cepHo- TOCT 4148—178 FeSO,-7H,0
KHCJIOE TeXHHUECKOe:
copt B2 30--00 -
» 47 27—00 -
HspecTh-nymouxa TY 6-02-936—~—7T4 Ca0+MgO B nepe- 12—00
ceere Ha
100 %
cyxoro
npeme-
crea, BO
Hapeets cTpon- | F'OCT 9179=—77 CaO4-MgO
TenbHan EDS}IYI.IIHGS
HerauleHas® KoMOBASH:
copT 90 15—20
» 11 80 12—70 -
» III 70 i1—00
Hspecrs xnaopuen: | TOCT 1692—5B8 AKTHB-
HHA
Xnop
mapka A 35 176—00 5—00
: 35 95—00 | 2—7i
> 32 80—00 | 2—50
Kucnora  cepnas | TOCT 2184—77 H,50,
TEXHHUECKAR:
SameHnHaR 75 28—5¢0 0—38
KOHTAKTHAA:
copr | 92,5 39—80 [ 0—43
> 1l 92,5 38—85 | 0—42
yayqileHHa f:
cOpT BmicWER 02,56—94,0 | 44—40 0—48
e 92,5—-94,0| 41—60 0—45
Kacnora coassan | TY 6-01-468—78 HCl . 25—20 | 0—80
TEXHHRECKER
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[pononxenue tada, 9.3

OnTopas uena,
pPY6 -Kon
Conmepxa-
HHe oc- s
HanMeHOBaHHe OcuoBHoe HOBHOTO
NpoRyHKUHH CraHpapT nan TY BEUECTBO BelecT- &
Ba. %, . 2.&
He MeHee o
- g
]
] -4
Conb nomapenuas | TY 6-13-14—77 NaCl B nepe- 5—80 —
TEXHHUECKEAR cqeTe Ha
100 %
eyxoro
Beue-
cTBa, 96
Copa KanburHHpo- | TOCT 10689—75 To me
BAHHBSA TeXHHUECKAsN:
copr | 96,5 83—00 0—65
> 11 90,5 52—50 0—58
» III 87,0 41 —00 0—47
Crekno matpiesce | TY 6-18-68—75 Na,;CO0, Mo 39—40 —
WKHAKOE MORyJ0,
Cynepgocthar rpa- | TOCT 5956—78 PyOy
HYJAKRpPOBaHHBI i H3
BNATHTOBOro KOHLEH-
TpaTa:
HABAJOM 2041 42—00 | 21—50
B Memkax 2041 46—00 | 25—50
THocyapdar Ha- | TOCT 244—76 Na,S$;0,
TDHA  KpHCTalJIHuE-
CKHRA TexHHuYecKHA:
COPT BbiCIIHA 98,5 160—00 1—s2
» 1 98,0 155—00 1—58
Tpanarpuftibocdar | TOCT 201 —76 PsOy 18,5 200—00
TeXHHYeCKHH
Yronb aKTHBHBIA TOCT 6217—74
RpepecHbiAi ApoGae-
Huf:
BAY-A 1340—00 B
BAY-B 1260—00 —
BAY-M® 1315—00 -
Xnop xugKui: I'OCT 6718 —68 Cly
copT BbiclIHA 99,8 71—00 —
» I 89.6 68—00 —_—
[Ipamewanna 1. OnTosee yeHb! AaHu QPAHKO-BATON CTaMuHA (NOPT, NPHCTaHb)

oTnpariiedHs No npefickypantam 05 oNToBWX LeH Ha XHMHYECKYIO NpPOAYKUHK, ReicTRYIOUHE
ma 01.01 84. 2. IlpH nocTaBke aMMHaKa MHIKOro CHHTETHYECKOro p GaJJoHax BaHMaeTcH
HononuurensHo 21 py6. 3a 1 T 3 Bakmaercs XONONHHTENALHAS MAaTa 3a | T KHAKOTO xnopa
npH pasnuse ero B Gauonst — 25 py6 , B KOHTelinepn eMKoetso 100 1 — 15 py6., B KOHTeA-
Hepb! eMKOCTBX BO0O—1000 n — 12 py6

YHX ONpejeNseTcs HCXOAs M3 HX YHCJNEHHOCTH, NefCTBYIOIHX Ta-
PHHBIX CTABOK, CAGJbHLIX pACIEHOK, @ TaKxKe BceX BHIOB 10-
nJjar.

YucneHHOCTb paboudX, HeoOXO[HMAs IS BLIOJNHEHHS MPOH3BOJ-
CTBEHHOH NporpaMmmel, paccuureiBaercs no obpemy paboT HAH MO
pabouHM MecTaM.

[Ipu pacuere umcaeHHocTH paGoyux no o6wvemMy paGoT HCHOMb-
ayercs ¢opMmyna

Y = Hp/(Kp- Tag), (9.3)
rie Y — cpeaHecnHcouHasi gucaeHHocTh pabounx; H, — sarparsl
HODMHPOBAHHOIO BpeMEHH Ha BMIOJIHEHHE nporpammal, 4; K; — Ko-
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Ta6auuwa 9.4. HopMs amOpTH3aUMOWHBIX OTUHCAeHHHA,
% X GallaHcOBOll CTOHMOCTH OCHOBHBIX ¢onI0B

B ToM uHcie

O6uan
HODM&
Cpynnel H OCHOBHLIE aMopTH3A- Ha foda-
BHAM (OHKOB LHOHHLIX Hoe poc- | W3 Kanu-
OoTHYHCHEe* CTaHOB- TallLHLA
HHR neune peMoHT
[ pousgodemeennme sdanun
3fanuA ¢ Meqe306eTOHHEIMH H MeTaJlJl HYeCKH-
MH KapKacaMH, CO CTEHAMH M3 KaMeHHbIX MaTe-
pHAJOB, KPYOHHX GJOKOB W RaHedeil, ¢ Xe/e3o-
GeTOHHBIME, METANIHYECKHMH H JPYTHMH LOJTQ-
BEYHBIMH NOKPHTHAMH C IIOmMagbio mona (M?):
cBeie 5000 2,4 1,0 1,4
fo 5000 26 1,2 1,4
Tudpomexnuqeckue coopycenus
MnoTurn xenezoGeToHHne, GeTORHHE H Ka- 1,6 1,0 0,6
MeHHble )
MaotuHE W famMGhl, 3eMAsnbie W peyHkle Orpa- 1,7 1,3 0,4
JAMTEJbHEIE COOp YHKeHHA
BeperoykpenuTenbunle H GeperosamuThHue cO- 4,55 3,36 1,2
OPYXeHHUs IKeNe306eTOH#Hbe, GeTOHHble H KaMeH-
HbBIE
FHIpoTeXHHYECKHe COOPYIKeHHs depeBsHHBIE 4,8 3,0 1,8
BuyTpHXO03AHCTBEeHHAas H MeXXO3AHCTBEHHas
OpOCHTe/IbHAS CeTh:
KaHaJkl 3eMAAHHe Ge3 OGJHUOBKH, KaHa- 3,8 2,0 1,8
Mbl, OGJAHUOBaHHLIE KaMHeM, OETOHOM H
Hene306eTOHOM
KaHaMH H3 }eJe306ETOHAbIX JIOTKOB 6,3 4,0 2,3
KaHaJkl M3 aceCTOMEMEHTHWX, CTATbHEIX 3,9 2,5 1,4
H NOJARITHIEHOBLIX TPYS
Mexxo3ffCTBEHHAaR H BHYTPHXO3AHACTBEHHAR 3,6 2,0 1,6
BOROCOOPHO-COPOCKHAS CeTb M3 OTKPHTHX 3eMis-
HHX KaHaJIoB
MexXx039ACTBEHHbIE H BHYTpHX 037 RACTBERHbIE 4,4 2,0 2,4
KOJJIEKTOPHO-IPeHAXKHEIE KaHANE 3eMJfHEE Ge3
Kpeil/ieHns
3akpeITas KOJJeKTOPHO-ApeHaXHas CeTh:
Kama/u A3 aC6eCTOLEMEHTHHX TPYS 3,4 2,5 0,9
Kanaihl A3 TOHYAPHHX TPYG 2,3 1,6 0,7
KaHanol H3 INIACTMAcCOBHIX TPYG 3,9 3,3 0.6
Coopyacenun eodonposoda
BojonpHeMHEE COODYMeHHS IS OTKPBITHIX 4,4 2,0 2,4
MCTOYHHKOB, BKJKWas Kpelenue Geperoboit mo-
JaocH (pas uenedl BoxocHaGxewus)
BoRoONpHeMHEE COODYMEHRA A MOL3EMHbIX 6,8 4,0 28
HCTOYHHKOB (apTe3sHaHCKHE CKBAaXHHE)
Komn/iekc OMHCTHEIX COOpYXKenHl BOLONPOBOXA 4,6 2,0 2,6

(Gakn 3aTBOpHEIE M PAacTBOPHbIE, CMeCHTENIH, Ka-
Mephl peaklHH, OTCTOAHHKH, OCBETNUTeNH, PHNb-
TpH, BOLOYMAIYHTENH}
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[Mpononxenne Tadn. 9.4

O6ups B ToM yHche
HOpMa
I‘pyr;l;b! H(bocnoaﬂue aMOpTH3a- Ha noa- i K
 foeres mommx | ot boc | Lt
Ha# neHHe PeMOoHT
Coopyacenun 0as aspayuu 6odor
Bpruisranbnbie GaccefiHH jxesle306eTOHHBIE 4,1 2,5 1,6
{'panHpHH;

¥KeleaobeToHHbe 3,5 33 0,2

JepeBAHALIE 15,1 14,3 0,8

METAJIHYECKHE 11,3 10,0 1,3

GeTOHREIE 7.6 6,7 0,9
PesepByapn uucTORt BOAM:

Kefie306eTOHHLEIE TMOfseMHHEe ¢ 06BajoBa- 2,7 2,6 0,2

HHEM

KHPNHYHLIE 3a3eM/IeHHbIE 3,9 3,3 0,6

MeTallHYeCKHe 8,6 3,3 5,3
Bonouanopurle GalwHu:

MeTannuyecKne 5,9 5,0 0,9

KHPIAYHHE C MeTAAJH4YeCKHMH De3epBya- 34 2,5 0,9

pamn

KHDIIHYHEIE H J)KeJe306eTOHHHE C XKeseso- 2,8 2,0 0,8

CeTOHHLIMY pe3epByapamu

IepeBgHube 11,7 10,0 1,7
HioKepn crajbube BOJONpOBOAHHE 4,1 4,0 0,1

Coopyacenun Kanaausayuu
KananusanuoHHEIe HacOchble CTAHIUH 3arays- 3,8 2,0 1,8
JleHHEle, COBMelleRHHE C MNpHEMHLIMM peaepBya-
pamu
[NeckonoBKH (¢ 'HAPO3/1eBaTOPOM):

Meneoberonune |(ropnsoHTaAbHEIE H Bep- 4,3 2,0 2,3

THKaJNbHLE)

KupnnyHue (FOPH3OHTA/LHEIE) 11,4 6,7 4.7
Hedrrenosyuxn 9,7 6,7 3,0
OtcToliHAKH (MepBHYHLIR A BTODHYHHIE):

XKeJs1e306eTOHHNE TOPHRIOHTAMbHbIE 9.3 2,0 73

Xene3o0eTOHHBE BePTHKANbHEE H  JBYXb- 3.6 2,0 1,6

ApYCHHE

KUPNHYHLIE 8,9 6,7 2,2
BropuabTpu B aspobrABTPH:

KHPIHYHLE 10,2 6,7 3.5

Kene306eTOHHLIe 79 5,0 2,9
AspoTenkn Xesie306eToRnHe 3,6 2,0 1,6
[ons opowenust H nois GRALTPALHA 9,3 5,0 43
Merautenkn (¢ THAPO3JeBaTOPOM):

Wej1e306eTonHBIe 3.4 2,0 1,4

MeTaJi/1 HyecK He 4,1 2,6 1,6
HioBnie naomankn ¢ ocHoBAHASAMH:

ecTeCTBeHHbIM 30,0 10,0 20,0

HCKYCCTBEHHKIM 11,9 5,0 6,9
IMeckoBrle mAOmMAAKI C HCKYCCTBEHHHIM OCHO- 13,6 6,7 6,9

BanHeM
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Ipoaonxenne tata. 9.4

B Tom yucxe

O6uan
HODMa
rPynﬂH H OCHOBHbBIE AMOpTH3a- HA noJ-
pune tonaos LHOHHBIX Hoe Boc- | H2 Kanu-
oTyHCJIe- crarop- | Ta/bHuA
HHRA nenue peMOHT
Beinycku (xaHAJH3aMHOHHLIE):
GeperoBhle 5,0 2,5 2,5
pycnoBhbe 6,1 5,0 [,
Jiokepr kKanalH3alHOHHbEe (C KaMEPaMH) 53 4,0 1,3
Coopyacenun za3o8020 xosscmsa
INonsemnnie MeTansAYeckHe eMKOCTH LS Xpa- 3,2 2,2 1,0
HEHH# 'CKHMKEHHOro ra3a Afls FOpOACKOro raso-
cHaOXKeHus
Hansemuele rasroibiephl H MeTalJIHUECKHE €M- 2,3 1,8 0,5
KOCTH A XPpaHeHHs CIHIKEHHOro rasa Ha raso-
PasfATOYHBIX CTAHUMAX
Tpy6Ganposode
lasonpoBoamu:
qyyryusnble (c pacTpySamH) 4,4 1,7 2,7
CTaJbHble H COOpYKeHHA Ha HHX (Ges yuerta 3.3 2,5 0,8
060pyoBaHHA  Ta30PeryJATOPHEIX  TMYHK-
TOB)
U3 HeMeTalJHUECKHX TPYG6 2,6 2,0 0,6
Kanannsaiuonnsie ceTH (KOJIEKTOPH H YJHY-
Has CeTh C KOJMOAUAMH H apMaTypoi):
KepaMHYecKHe 3,3 25 0,8
}Kes1e306eTOHHble H GeTOHHLIE 5,8 5,0 0.8
ac6ecTolMeMeHTHLIE 4,4 3,3 1,1
KHPIIHYHHE 7.7 6,7 1,0
YYTYHHEIE 2,9 2,0 0.9
CTa/lbHbIE 53 4,0 1,3
Cet BOZONPOBOAHHE (C KOJAOLUAMH, KOJOHKA-
MU, THAPAHTAMH H IPOYKM OG0DPYAOBaHHEM), BKJIO-
yasd BOLOBOAH:
ac6ecTomeMeHTHbE, CTaJbHEE 5,5 5,0 0,5
YYT'YHHEIC 2.4 1,7 0,7
Kese306eTOHHbIE 4,0 3,3 0,7
Hnonpoponsi:
YyTryHHHE 2,6 2,0 0,6
CTa/lbHbIE 5,5 5,0 0,5
acBecTolleMEHTHLIE 42 3.3 0,9
O6opydosarue
AnexTpopBuTaTelH MOWHOCTbIO, KBT:
no 100 12,6 9.5 3,1
Gonee 100 8,1 53 2.8
KomMnpeccophl ROpiuHeBhle OGIMEro HasnayeHHs
nasnenem 0 0,9 MIla npoH3BOAHTENbHOCTHIO,
M%/ MUH:
no 20 12,6 6.7 5.9
Goaee 20 9,5 5,5 40
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[Mpononxenne ta6a. 9.4

O6uan B Tom uHcnme
HODPM3a
Fpynne! K OCHOBHMeE aMOpTH3a- Ha noJa-
pHAN GoHmOR UHOHHKX Hoe Boc- | Ha KanH-
OT4HC/e- cranos- | TalbHuA
HHHA NleHHe peMonT
Komnpeccopu cnennanbhne (Bo3nyLimble) AaB- 8,7 5,0 3.7
neuneM Gonee 0,9 MIla
Tpy6okoMIpeccopH, Ta30LyBKH, BO3LYXOLYBKH 6,4 4,0 24
Hacochi:
IEHTPOGEKHEE BOXONPOBONHHE 19,3 12,5 6,8
nOTpyKHHE 22,5 17,5 5,0
KaHaJH3allHOHHEIE 27,9 12,5 15,4
LA nepeKauykKH MuIKocTell, KOppCAHpY- 43,3 33,3 10,0
IOMHAX MeTaLl
o6beMHble, llecTepenuatble, NOpLIHeBLle 18,0 13,0 5,0
BaKyyMHble 10,1 8,2 1,9
OGopyaoBanHHAe A1 HANCAHEHHA Gal/OHOB CXH- 11,1 10,0 i,l
eHHBIM Ta3oM
OGopynoBanue JIA OCBHIETENLCTBOBAHHA H pe- 10,1 9,1 1,0
MOHTa GANNOHOB JAS CXIDKEHHOrO rasa
O6opynoBanHe AJ8 HaANQJHEHHS aBTONHCTEPH 6,5 6,5 -_—
CHCHIKEHHBIM Ta30M
HpoSunku, rpaGin Mexammueckue, pellieTkH, 34,6 20,0 14,6
wuGeph
3aiBHXKKH Ha HACOCHEIX CTAHUHMAX, 3aTBOPH 21,3 20,0 1,3
IHTOBbLIE, lIAHAODHLIE, lH6EDHBlE
Hinococst paft KaHaNH3alHOHHKIX OTCTORHHKOB 5,5 5,0 0,5
Xnoparopst (aMMOHH3aTOpPE) . 50,0 50,0 —
QOuAbLTPH KBApLEBble H KATHOHHTOBHE 11,6 6,7 4.9
JlosaTophul pearenToB 46,8 33,4 13,4
BaktepHUMAHbIE YCTaHOBKH 12,7 10,0 2,7
Jla6opaTopHoe o6opydoBaHHe H HPHGOpH 20,0 20,0 -
KouTponbuo-uamepHTeNbHas amnapaTypa cBs-
34, CHPHAJIASALHA, MEATPANAIANHY A GNOKHPOBKH:
cTajiHOHapHasA 8,5 6,7 1,8
nepeHOCHaH 14,2 12,5 1,7
Q6opynoBanRe ABTOCNOKHPOBKY 6,3 4,0 2.3
INoayasTomaTHYeckas GIOKHPOBKa 4,6 3,3 1,3

NMpuameuasnune [IpH skcnayatauun TPOH3BOACTBEHHBLIX 3faHHNA B ycsnOBHAX arpec-
CHBHBIX cpea H YBJNaXHEHHOCTH K HopMe aMOPTH3AUHOHHBIX OTYHCAeHHH Ha KaNHTanbHbIf
PEMOHT NpHMeHsieTCA KodbdmuHenT .5,
s¢pdulnent BHNONHEHHA Hopm BHIPA60OTKH; T, — 3¢¢eKTHBHLIA
(noneanmiit) Gora pabouero BpemenH oZHOro pabodyero, onpeaenseMbli
no nJaHoBoMy OanaHcy pafiouero BpeMeHH, 4.

UYHcieHHOCTE paboduX N0 paGoyuM MeCTaM onpejensercs no ¢op-
MyJie

9 = M-T-C{Tog, (9.4)
rie M — uucao pabounx wmecr; I' — xonuvectBo aHeldl (YHKUHOHH-
poBaHHs paGouero Mecta B roj; C — KOJHYECTBO 4acoB (yHKUHOHH-
poBaHHs pabouero MecTa B TeyeHHE CYTOK.

Cocras niaHoBoro $oHAa 3apaGoTHOR NJATH NOKasaH B Taba. 9.5,
YacoBue TapudHLe CTaBKH paGouux BOAOHIPOBOJHO-KAHANH3ALHOKHOTO
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Ta6auua 9.5 Cocras naanoBoro doria sapaGOTHOR NAaTH

TapudHeii dboup
Jonnath 0o cAenAbHO-NPOrpecCHBHLIM pac-

ueHKam MESHH-
OcHOB- Jonnata aa paGoTy B HOYHOe BpeMs Yacosofl | JAresnoft wep hon
Haf 3a- Jonnata aa paboTy B npasgHH4Mble AHH | (Boup 3a- | doHm oa- ana6 Tn
paGoTHan Tllnannpyemele MpeMHH * paGotroft | paGoTHOR 3ap ﬁo =
naata Jlonsiata GPHTRAHPAM 3a DPYKOBOACTBO NAaTH NRAATH uo
Gpuranof RAATH

Honnata 3a ofydeHHe Y4eHHKOR
Jpyrie ponnartel, YCTaHOBJAeHHble 3aKOHOM

Honoa- Onaata nepephiBoB 1a8 Kopmuimux | Heonnara —
HUTeJIb- | marepefl 10 Ineb-
Had 3a- Onnata nojapocTkam 3a JIbTOTHEIE HOTO
pagoT- | 4achl doHa
Has Onnata oyepefHhX H JLONONHHTENb Jennata
MJ1aTa | ghX OTHYCKOB A0 Me-
BrixoaHeie noco6usi NpH YBOJbHE- CAYHOTO
HHH PoHna

Onnata HeBRIXOXOB, CBSI3aHHBIX C Bbi-
NOJIHEHHEM TOCYAapCTBEHHHX H ofme-
CTBEHHBIX OGH3aHHOCTeH

CroumocTs GecNJaTHHX KOMMYHaJb-
HHX YCJAYr H HATypaJdbHbIX BhIZAY

[lpoune BHmAaTH, BXOAAMHE B CO-
cTaB mJaHoBoro GQoHpa 3sapaGoTHoR
n1aTH

* [lpeMHH BKMOHAKWTCA TONMbLKO B cocTap ¢oHga sapaGoruofl NAaTH paGoyHX.

H rasoBoro xossiictea — B Taba. 9.6, YmenpHEE HOPMAaTHBHBIE
3aTpaTel pabouero BpeMEHH Ha SKCNYaTauHio BoAOlPOBONHO-KAHAJIHK-
3allHOHHOrO XO3sificTBA NpHBeleHH B taba, 9.7—9.22.*

Tpancnopthbie pacxoan. [lnasupyioTcs W yyHTHIBAlOTCS B BHIE
OTAe/IbHOH CTAThbH NPSMBIX PacXOfOB Ha mnpeAnpHATHAX [a3oBOro
xoashcTBa. Ha npeanpHatHAX, cHabxalomux a60HEHTOB CETEBBHIM
rasoM, B 3TOR CTaThe OTpaKaeTCd mnnaara 3a ycJayr#d TpaHCMOPTHOH
OpPraHH3allHH, NPeICTaBAAIOMENR B PACHOPsIKEHHE aBapHiHO-QHCIIET-
yepckol CAyKOBl cneuuanbHele apToMobumu. EcAH  aBTOMOGH/IH
CrnenHanbHOro HasHayeHHs HAXOAATCA B BejeHHY aBapHHHO-AHCIET-
yepcKo# cayKOEl, TO B TPAaHCHOPTHHX pacXofax [1OKA3BIBAETCH CTOH-
MOCTb HX SKCOJyaTauuH, onpeieisieMas no oGuenpHHATOR ¢opme
KanbKyJAsLHH AaBTOTPAHCMOPTHHIX MNEpPeBo30oK.

Ha npefnpHATHAX, cHabXaoMWHX aGoHeHTOB CMKHXEHHEIM rasom,
CcOCTaB/ReTCH CMENHA/NbHAs CMETA HA ero TpaHcnopTHpoBaHHe. B Heil
npeLycMaTPHBAIOTCS CJEAYIOllHe CTarbH pacXomoB:

1. CroumocTh HOCTaBKH rasa OT MecTa ero foObIUH 0 rasopasfia-
TOYHOM CTAHUHH (rA30HANONHHTENBHOH CTAHIHH):

onJaTa Ha NepeBo3KY rasa B LHCTepHaX o eNe3HOR Jopore;

* PagpaGoraubt  [lenTpanbHoft HOPMATHBHO-HCCMEXOBATENbCKOR  CTaHLHCH
(LHHC) MOKKX PCOCP.
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Ta6aununa 9.6, YacoBse TapupHbie cTaBku (kom.)
paGouHx BOXOMPOBOAHO-KAHAMHSAIHONHOIG H radoBoro Xxosslictsa *

Ouddepenupraupnsn PazpRe
padoyrx no dopue
onnaTd Tpyaa 1 1 111 v v VI

Pafiodue 8000npo600H0-Kanari3ayORHOZ0 X03RICMEa
Ha paGorax ¢ HopMaAbHLHMHU YCAOBHAMH TPYA2

44,0 47,9 53,0 59,6 69,3
47,1 51,2 56,6 63,7 74,2

[ospemenmuxu 40,4
CreAbHKH 43,3

Ha paGorTax ¢ TAXEeABMH H BPEeAHBMH
ycaAOBHAMH TPYARA

INoBpeMenuHKYH 45,5 49,5 53,9 59,6 67,0 78,0
Cheablnky ‘ 48,7 53,0 57,6 63,7 71,7 83,3

Pafiouue 2a3os020 xosndcmea
Ha paGoTax ¢ HopMaAbHHMMH YCAOBHAMH TPYyAa

IMoBpeMenmuxy 41,8 45,5 50,3 55,7 62,7 71,7
Cre LU HKH | 4.7 48,7 53,9 59,6 67,0 76,7
Ha pa6oTtax ¢ TAXKeAHMH 4 BPelUBNMHE YCAOBHAMYE
TPYAa
INoBpeMeHIHK K 471 51,2 56,6 62,7 70,5 80,7
Crenbuuky 50,3 54,8 60,6 67,0 75,4 86,3

Ha paG6oTax c oco60 TaAXenbMH
H 0c0o60 BPEAHBMH YCAOBHAMH TpyJaa

IMoBpemenmuKy 52,1 56,6 62,7 69,3 78,0 89,3
CreasmuKu 55,7 60,6 67,0 74,2 83,5 95,5

* Yreepxpenn npekasom M KX PCOCP M 42 or 31.01.73.

TO e, B aBTOI.IHCTepHaX;

OIlIaTa 3a I0Jb30BAHHE BArOHOM JAJIS COIPOBOXJEHHA MHeJle3Ho-
JIOPOXKHBIX IHCTEPH;

sapaGoTHas MnJara NPOBOJHHKOB-c/lecapei;

onJiaTa CyTOYHHIX APOBOJAHHKAM;

cofepkaHde H TEeKYUHHE peMOHT MOABE3AHOrO NYTH.

2. CroumocTh JOCTaBKH rasa aGoHeHTam:

a) aBTOLHCTEPHAMHU:

3apaGoTHas naaTa BOJHTesell M CJAHBIIMKOB rasa;

npoduaakTHIecKoe OOCNyKHBAaHHe H PEMOHT aBTOLKCTepH;

ropiogee;

CMa3oyHHE ¥ o6THPOYHblE MaTepHAaJbI;

H3HOC H PBO30GHOBJIEHHE aBTOPE3HHH,

aMOpTH3anKa aBTOIHCTEPH;
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Tab6anma 9.7. ObcnyxuBanHe BOAOTPOBOAHBIX HACOCHHEIX CTaHuHA

12 B. 1. Ouurpees & Ap.

Yncio TPYZOEMKOCTh OGCAYXKHBAHHA, HOPMO-Y+T, HACOCHBIX
ofcay- CTaHUHR MPOM3IBOAHTENLHOCTHIO, THC. MY/CYT
XHBae-
MbIX Ha- INpumesanue
cranun | A0 15 | 16—50 | 51—150 | 151300 | e
7923 10217 ] 11051 [ 12093 13 344 Ipu oguospemMenHoM
O6CAYMHBAHHH COB-
11092 | 14303 | 15 471 16 930 18 682 | MemeHHEIX HWACOCHBIX
CTAHUHH OBHMHM H TeM
15054 | 19411 | 20996 | 22977 | 25354 | ke mepcomamom Tpy-
AOEMKOCTE  06CJTYKH-
BaHHA  oONpelenseTcd
mo cymMmapuoll mpowus-
BOJHTENLHOCTH  CTaH-
tuit
TaG6anuma 9.8. O6eayxuBauue Boxo3aGopoB NMOX3EMHEIX BOX
TpyAceMKOCTb OBCHYMH-
UYueno ob- BAHHA OJMOH CKBAKHHB
EAyIXHBHE (IpH pagHYyce pacnono-
MUX CKBaXHE JEHNA OT HACOCHOH Npruenanxe
(padora- CTaMUHH cBule 500 M),
ouHx) ROPMO-Y- T
1 7 506 Ipu unene ckpaxun Go-
Jqee 15 na ofcnryXupauue
2—4 9 591 KaXuofi mochienyiouted
CKBaXKHHB  TPYAOEMKOCTb
5—10 11 676 yBeJHYHBAETCS Ha
1147 mopMo-u-r
1H—15 16 680
Ta6anuma 9.9. O6cayXKusaune arperatos
MOMKAYKH BOJLI
UKCI0 OAHOBPEMEHHO TPYAceMKOCTh 0OC/yKHBANHA
DdCﬂy)ﬂﬂBBEMHx ¥YKaladHOro YHc/ja arpera-
arperaToB NOAKaYKE TOB MOZKaYKHM, HOPMO-1:T
Jo 3 7505
Ceuine 3 8132
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TaG6nuna 9.10. Oberyxusanue BOJONpPOBOLHOA Cern

TpyAOEMKOCTb
TporsaxeRRoCTH 06CYKHBAHH A
BOJOTIPOBOR - 1 KM ceTH, TpnMeganne
HORl ceTn HOPMO-%-P
Io 500 337 Tpu obcnyxusBauny cerefi B ocobux
Cauime 500 Ha xaxaw#t mocne- | kAuMaTHUECKHX YCJIOBHSX 3HMEH (Fopofa
KyHouLuit kumoverp | Kpaitnero Cepepa n CuGupu), a Taxxe

CeTH TPYAOEeMKOCTb 06-
CIyXXHBaHHA YBeJHuH-
BaeTca wua 229 Hop-
MO-4-T

ceTefi © MOBHILEHHOH CTeNeHbIO 3aco-
PAEMOCTH K HOPMaTHBAM UYHCIEHHOCTH
MOrYT INPHMeHAThCH OomnpaBovHkle Ko3d-
(HIHEHTH, KOTOpLIE YCTaHABIHBAIOTCH
HAa MecTax BLIIECTOAWHMH oOprawHsa-
UHAMH B 3aBHCHMOCTH OT KOHKPEeTHHIX
yCIoBHE IKCn/TyaTalHy ceTeff

TaGawna 9.11. ObcryXKuBaHHe BOXOTIPOBOIHBIX OYHCTHHX cOOPYXKeHHH

TpyZoeMKocTh OBCIYXMBAHMA OXHOrQ SJMeMeHTa
B OYHCTHHX cGOpY)KEHHHI‘ HOpPMO-4-T
M ponIBOAHTEABHOCTD
OYHCTHHX COOpYXeHHA, | cMecHTeslH, xa- 4eX MpHrO-
THC. M%CyT MepH peakiuum, XJopartop- TOBJEHHH H KOMIIpeCCOpPHBIE
Sreronmman: | e yere- | acomposaiun | ycrauosia
GRALTPH ' PERLelTon
Ho 10 7 506 7923 7 506 —
11—50 9 800 9 800 9 800 4170
51—100 12719 11 676 13 344 5004
101—150 15 846 13 553 15 22] 5838
151—200 20 642 14 595 18 348 6672
201—250 25 854 15 846 19 182 7508
251—300 30 441 17 097 19 808 8340
301—400 35 028 17 723 20 433 9383
Cenime 400 na Kax- 3 962 626 209 417
ase 100 Tmc-m¥/cyT
noGapisercd

Ta6auua 9.12. Korrpons ® yuer pacxofa BOAH

Epuunna L) e’,’,m,::"m::
Bupam KOMTpPONR H yqera pacxona Boau ofCcnyXH- u’;m“:;'f
BaRnsn HOpMO-§.T
ExxeMeciurau CbeMKa NOK&3BHHA BONOMEDOB:
B MHINX AOMaxX H JOMOYNpaBJeHHAX Bonomep 5,2
B MHAHX LOMAaX 9YacTHOFO CexTopa » 3,5
Ha NpeINpRATHAX, OPTaHHSAUMAX, Yupe- » 8
MACHHAX
Besponomepnuit yuer pacxona sozm (npw onsare AGonenT 1,4
no cueram)
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TaG6auua 9.13. Or6op npob nis anamusa BOXH

C 3 o C - -
cl"l:‘gﬁ?*eﬂﬂ E'];(l:l’{}t'!zégb Cyggﬁ}:‘zﬂ e'l;:l:(}:i:h
noAaua BOZW | or6opa npo6, || NOAadA BOAH | grfopa npof,
B CeThy HODMO-4+T B CeThb, HOPMO-4T

THC. M ThIC. M?

Ho 50 2085 201—400 8 340
51—100 4170 401—700 10 425
101—200 6255 Cauie 700 12 510

Ta6nuwua 9.14. OGenyxuBanue coopymeuust
AJI8 XpaHeHHA W 3amaca Bofhl

TpyaoeMKoCTb
ofca NBAHHSA
Coopyxenune Ocat

HHA, HOPMO-4Y-T

ONHOTO COOpYKe-

[pumeyaune

PeaepByapu, Gaunu, 2204
FHAPOKOMOHEE
Bonosa6oprete 6yaxn 2085

Ta6auga 9.15. Obenymusaune
PRAPOTEX HHYBCKHX COOPYKeHHd

Ons  oBcAyXHBaHHA
KaXore  NOCIenyioLlers
COOpYXeHHs] TPYAOEMKOCTb
yBeJHUHBAIOT Ha
605 mopMo-Y-T

Ta6anumna 9.16. O6enyxuBanue
MyABTA JIHCTAHIHOHHO-2BTOMATHYECKOro
ynpasfienys BOSONPOBOAOM

po YAOEeMKOCTb
OGCY X HBARH A
Coopyxenne ozHMOro Cpensecyronan &21@‘:::::::
COOpYIxeMIL; noxaza  BOAHL OZHOro MyJbTa,
HOPMO =11 B ceth, THC. M? HODMO- %+ T
Inotuna, Bozo- 6881
XpaHuAHLIEe 8 340
Kananer 7715 * é’io—-sloso 9174
Tpy6onposoet 417 * 151—300 9 800
————— Casure 300 10 425
* Ha 10 KM mpoTAXKEHHOCTH.

Ta6nuoa 9.17. O6cTyXHBAMHE KAHANHIAUMOWHBIX HACOCHBIX CTaHIHHA

Yucno

TpyRoeMKOCTh OBCAYRHBAHYS, HOpMO-1-T, HACOCHHX cranuui
[ POH3BORHTEIbHOCTLIO, THC. MY/CYT

o6cayKHBaeMNX
HacOCHHX
CTaHUHA no 15 16—50 51—150 151 —300 camire 300
1 7 506 8 340 10 425 12 510 14 595
2 11 409 12 677 15 846 19 015 22 184
3 16 213 183014 22 518 27 022 31 525
4 18 765 20 85Q 26 063 31 275 36 438
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Ta6anma 9.18, OGecayxuBasue KaHadHIALHOHHONR ceT

IpoTsiKenHOCTH

TpyRcemxocTs

CAYKHBEHHA
KaHanu3ayHoH- KM ceTH pumevanne
HOM ceTH, KM MODMO-q-T
o 500 354 Mpu obeaymupanuy ceTelft B OcoObIX
Cerime 500 Ha xadgqufi mocnme- | KAHMATHUECKHX YCIOBHAX 3uMH (Topojia

Ayrouiutt KHJIOMeTp
CeTH TPYADeMKOCTh OO-
CTYMHBAHUA yBETHIH-

Mo-9-T

BaeTcd B3 146 Hop-

Kpa#uero Cesepa u Cuupu}, a TakXe
cetei ¢ ITOBLIIEHHON CTeNeHb0 3aco-
pAEMOCTH K HOPMaTHBaM YHCJIEHHOCTH
MOTYT IDHMEHATbCS JIONP2BOYMKE XKoO-
sdxpHOMENTH, yCTaHaBIHBaeMble Ha Me-
CTaxX BHIIECTOAHME OPraHH3alUHAMH B:
3aBHCHMOCTH OT KOHKPETHbIX YCToBuit
SKCIIyaTanuy cerelt

Tab6nnrmoma 9.19. ObcayXupaune KaHaAu3aMHOHHBIX
OYHCTHHIX COOpYeHHR

TPYAOEMKOCTE QOCAYKHBAHHA, HOPMO-%-T
OAHOro SJEMeNTa OYHCTHHX CDOp}’)KeHIIﬂ
SNeMeNTH OTHCTHHIX NPOM3BOANTENLHOCTbIO, THE. M3/cyT
coopyKenuil
z0 15 | 16—50 | 51—150 | 151—300] g0
Petuetkn ¢ pyuHoft ouHCTkof 7506 7715 — — —
ﬁPeme'rxn ¢ MexaHuyeckoll oumcr- [ 7506 | 7923 | 10217 | 11259 { 12302
Ko
TMeckomoBRK - — — — 11 259
lMeckonoBky, obopyAoBAHKEE TH- | — — — == 9 908
JApo3JieBaTOPOM
TTecKOMIOBKR H KHPOTOBKY 5630 | 6672 7923 | 8549 | 11289
Tleckonosuy H HHPOJOBHM, ofo- | 4954 5871 6972 7 523 9 908
PyHOBaHHBE HAPOJIEBATOPOM
IIByXbApYcHEE OTCTORHHKY (9M- | 7506 — — — =
e] 1,3
epBrunbie OTCTORHHKH (ropu- [ 7298 [ 8340 9591 | 11468 | 13970
30HTafbuble, BepTHKAJbHHE, paju-
aNbHbe)
Bropuunsle oTcTofinMkH (ropu- | 6255 | 6672 7715 8549 9 591
30HTAJbHEIE, BepTRKaJAbLHBIC, panH-
aNbHEE)
KonrakTHele pesepByapH 5421 5630 7 089 8 340 9 591
Merautenku 7506 8757 | 10217 | 11259 | 18348
Bropunetpel, aspopHAbTPH 7298 7298 — — —
Asporenxy 7715 | 8340 9383 | 10425 ( 13553
HiroBble, NeCKOBHE MAOWAKKH 4796 6881 8966 | 10008 | 11 259
YeranoBKH A Nepexaukm uaa | 7298 | 8340 9383 | 10425 | 11885
YeraHOBKR 10 06€3BOXKUBAHHIO | — — 27 731 | 30 858 | 33 986
ocajxa
YcTaHoBKH O cywKe ocapka —_— — 9174 | 14178 19182
BapaGannne Bpamamomuecs cy- | — — 9174 | 9383 9 591
IUHALEEE OeYl
Coopy:xenns 0o yoaoTHenlo ocan- | 5315 | 5421 5838 | 6255 | 6464
Ka (oTCTORHHKH)
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Tpononxeunne Tabn, 9.19

TPYROEMKOCTE O6CAYIKHBAHHS, HOPMO-¥+T
ORHOrO 9JIeMEHTa OUMCTHHX COOPYXeHHA
DeMENTH OUMCTHHIX NPOH3BOANTENLHOCTbIO, THC. MY/CYT
COOpyKeHni
zo 15 16—50 | 51—150 | 151300 CBSI;;%IC
XJopaTopHEIE YCTAHOBKH WpH
XJIOPHPOBAHHH:

KHIKHM X/JTOPOM 7298 8132 9800 [ 12093 | 14595
XJAOPHOR H3BECTbIo 8549 | 9591 11468 | 14178 | 17098
Komnpeccophl (Bo3nyXonyBKH) 7298 8340 9383 | 10425 | 11 468

MpuMegaHusn:

HMHX COOpPYXeHMHA NPOHIBOANTEAbHOCTBIO O 500 M

1. TpymoeMkocTb OGCJ'I}P)KIIBEHI‘IH ONepaTOpOM KOMIJEKEa OHCT-
/cyT cocTaBaser 8340 mopmo-u.r. 2. Ilpn

06CAyKMBAHHH ONepATOPOM KOMMJekca OYHCTHHX COOPYXeHHE NPOR3IBOAHTEAbHOCTBLIO 500 —
5000 m%/cyr TPYXOEMKOCTD NPHHHM@eTcd NO MocaeXHeRr rpade ¢ xosdpryuentoM 0,5.

Ta6nnua 9.20. Obcnyxusanue nodeft dHIbTpanmuK

INnomaae TPYZOEMKOCTE
YACTKOB NoJefi O6CAYXHBAXHA, MpuMeyanne
HJABTPAUMH, ra HOPMO-Y T
o 15 4 796 3a o6CayMHBAHHE KaXXAbIX
16—20 6 672 nocnexyromux 10 ra ywacr-
21—40 9 383 KOB noviell GHIbTPaLHy CBhILe
41—60 12 093 140 ra TpynoeMKOCTb yBesdH-
61—80 14 804 ynBaercd Ha 542 wuwopMo-u-r
81—100 17 514
101—120 20 225
121—140 22 935

6) GOPTOBHIMH H CHEnHaJbHHIMH ABTOMOGHJSIMH:

sapaboTHas miarta BOAHTeJsel;
npobuakTHYecKoe o6CaYKHBAHHE H DEMOHT aBTOMOGHJef;

ropuovuee;

CMa3o4Hbe K OOTHpPOYHbIE MaTepHaJHl;
M3HOC H BO30GHOBJIEHHE ABTOpPE3HHEI;
aMopTH3auHA asTroMoOHJed.

Onjata NOKymHoii Bopnl. Onsata 3a nonyvennnfi ras. JlaHHue

CTaTbH OTPAXa10T 3aTparThl NpPEANPHATHA Ha OmJary BOAH

rasa, noJy4aeMblX €O CTO-
POHH, MO JeHCTBYIOmHM
LEHaM.

BosMelnende 3aTpaT na
o6ciyXHBAHHE BHYTPHIAOMO-
BuIX cetell M ycrpoiicTs. [lo
3TONM CTaTbe OTPaxXKalTcH
pacxofibl, BO3MeaeMble XKH-
JIMULHO - SKCTVIY aTallHOHHbIM
OpTraHK3aOHAM Ha TEXHHYe-
CKoe OOCHYXHBaHHe, IJa-
HOBO-TIPEAlY IPEAHTeNbHEIA H

HIH

Ta6auwuma 9.21. Obcayxupanue NyabTa
AHCTaHIHOHHO-ABTOMAaTHYECKOro
yopaBierusi Kanalusanueh

CpeAHecyTounoe TpyRoeMKOLTb
KOJIHYECTBO OTBE- ofcayKHBaHKA
ACHHHX CTOYRHX nyAabTa,
BOR, THIC. HOPMO-4-T
Ho 50 8 340
51—150 9174
151—300 9 800
Ciruime 300 10 425
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Ta6nunma 9.22. HopMarnBHas TPYIOEMKOCTh TMojay i BoOAH
u nponycka crounsix Bof 1a HTP u crymamux

Cp f
Kareropun Sonex nogain Boi Rl ol R
npexnpHATHA BOAHW M nNponycka (NponYcka CTOUHWX BOZ),
mo sTanam CTOUHEWX BOA, MOPMO-H-T
ThiC, M¥
| Cauime 700 2074
I1 401—700 2 705
111 201—400 2 944
v 81—200 4273
A% 21—80 6 254
Bue xareropru 3—20 15 539

TeKyWHHA peMOHT ceTefi H YCTPOHCTB, HAXOAAWHXCA BHYTPH 3AaHHM.
OnpeneJlenie cyMM pacxofloB NPOH3BOJHTCH HCXOAS M3 pasMepa JKu-
JIOH mJIomANH, ofeciiedeHHON COOTBETCTBYIOIHM BHIOM 060pyA0BaHHA,
H TapH(}pOB, YTBepKASHHEX HCrMofKoMaMH MecTHeIX CoseroB. B Tex
cAy4asx, Korga TNpeNnpHATHA  BOLONPOBOJHO-KaHANH3AMHOHHOIO
HJIH TasoBOro XO3sHCTBa caMH OCYWIECTBARAIOT TeXHHYecKoe ofcay-
XHBaHHE BHYTPHAOMOBHIX CeTeHl H YCTPOHCTB, pacXofbl Ha 3TH paboTH
BKJIIQYAIOTCA B COOTBETCTBYIOILHE CTaThbH IpPsIMBIX 3aTpar.

Llexosnle M o6mesxcniayaTanMoHHble pacxoam. [Ipencrasasior
coGoll pacxoAbl 1o OGCJNYXXHBAHHIO H YNPaBJNEHHIO IeXaMH H npej-
npuarHem B uesJom. OHH NNAHHPYIOTCA H YUHTHIBAIOTCA Ha OCHOBe
CNeLHANBHEIX CMeT.

B cMeTy meXoBHIX PacXxol0B BKJKYAKNTCH:

sapafoTHag n/ara UexXoBOro NepCcoHana;

OTYHCTIEHHR Ha cOUMalbHOe CTPaxOBaHHe;

pacxXoliel HA TeKYWH! pEMOHT TMpPOH3BOACTBEHHHIX COOPYXeHHH
H o6opyloBaHUA;

pacxofkl Ha cojlepXaHke K TEKYIHA peMOHT 3/laHHA H HHBEHTApSH;

pacxofhbl 10 OXpaHe Tpy.1a;

UeXOBHE TPAHCIOPTHBIE PACXOAH;

BO3MEUIeHHe 3aTPaT N0 H3HOCY MANOUEHHOro H GhICTpOH3HALUHBa-
IOLETOCsT HHBEHTApR H HHCTPYMEHTOB;

fpoYHe UeXOBHE PacXOoJhl.

Cmera OOmESKCIJAYATAMHOHHEIX pPAcX0J0B YYHTHIBAeT AAMHHH-
CTpaTHBHO-yNpaB/eHYeCKHe pacxofsl, O0MEX03AHCTBEHHEE PacXoiH,
C60pPH. H OTYHCJIEHHS.

1. AAMMHHCTPATHBHO-YNPaBJeHYeCKHe PacXofbl COCTOAT H3:

3apafoTHOH NJaThHl &1MHHHCTPaTHBHO-YTIPaBIEHYECKOTO Iiepco-
Haja;

OTYHCJEHHH Ha COLHAJbHOe CTPaXoBaHHe;

pacxoZoB Nno KOMaHIHDOBKaM H IepeMeileHHsM;

pacXofloB N0 COLepKAaHHIO N0XKAPHOK, BOGEHH3HPOBAaHHOM H CTOPO-
WeBOH OXpaHHl;

NPOYHX PACXOAOB.
2. O6mexoasficTBEHHBE pACXOAL COCTOAT HM3:
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pacxofloB Ha cojepkaHHe OOMEIKCIIIYATALHOHHOrO INepcoHana;

OTYHCJIEHHH HAa ColHalbHOe CTpaxoBaHue;

pPacxofoB Ha colepxKaHHe, TeKYmHH peMOHT H aMOpPTH3AlHIO
3JaHHl H HHBEHTAapsa OGHLBQKCHJIyaTauHOHHOPO Ha3HayeHHH,

pPacxojoB no oxpase Tpyla;

pacxoioB no NpoBeleHHIO ONBITOB, HCCJeAOBaHHH, pauHOHAIH3a-
TOPCTBY ¥ H306peTare/sCTBY;

pacXofloB MO NOATOTOBKE KAaApoOB;

NPOYHX pacxojos.

3. COopsl M OTYHC/EHHS BKJIOYAIOT HANOTH, COOPH M mpouHe
ofs3aTe/IbHbE OTYHCJICHHA.

Bueskcnayataumounbie pacxoas. Cioia oTHocAT 3aTpaTH  no
TeXHHYeCKoH mnpomnaraHfe, OTYHCJIEHHA INPEANPHATHAM MO0 TeXHaA-
30py H OprHajiajke, OTUHC/JEHHA Ha COJepXKaHHe BhlllecToAwWER opra-
HH3AUHH H Jp.

Fnasa Il. 3KOHOMHYECKOE CTHMYJHPOBAHME
§ 9.3. lnan no doHRaM SKOHOMHYECKOTO CTHMYJIHpOBAHHS

Ha BofonpoBO/HO-KaHAIH3AMHORHEIX NPEANIPHATHAX H NpeAripHs-
THAX Tas30BOro Xo03AACTBa 06pasyloTcs TPH (oOHAA 3KOHOMHYECKOTo
CTHMYJ/IHpOBaHHA: QOHA MaTepHaJNBHOrO roomperus, GOH CONHANBHO-
KyJbTYPHHX MEPOTpPHATHA H XHJHUHOTO CTPOHTENBLCTBA, GOHA pas-
BUTHA MNpoH3BoAcTBa. HasHaueHHe H NopAfoK o6pa3soBaHHs MepedHC-
JeHHBIX GOHAOB NMoKasauwsl B TaGh. 9.23.

[Ipu HefoBHINO/NHEeHHN TWIaHa NO GOHACOGPAIVIOMEM NOKA3ATENAM
OTYHCJ/IEHHA OT NPHOLIH B GOHAB 3KOHOMHYECKOTO CTHMYJHPOBaHHSA
YMEHBLWIAIOTCS NPOTHE nJjaHa. PasaMep yMeHbLIEHHS OTYHCJIEHHH 32
HEJIOBLINOJNIHEHHYI0 4acTh IJIaHa OINpefieJifieTca 10 HOpMAaTHBAaM, IO-
BullteHHbIM Ha 30 %. [lpn mepeBmnoJxHeHHH NJiada mo ¢oHA00Gpa-
3YIOIMHM MOKA3aTe/IIM AONOJHHTENbHbE OTYHCJEHHS TMPOH3BOAATCH
B npejenax NOJMY9YeHHOH cBepXNIaHOBOH NpHOBIIM MO MNOHHXEHHBIM
Ha 30 % HopMmaTHBam.

Mpumep. B nsaxe rogosbie JAOXOABI OT PeajH3alKH MPOAYKLUHH
BOJIONPOBO/IA H YCJYI KaHA/IH3alHH Hace/eHHIO, a TAKXKe Ha KOMMY-
HaJBbHO-OBITOBBIE HYXAB NpelycMOTperbl B pasmepe 1200 ThC. pys.,
a OanaHcoBast NPHOBLIL cocraBaser 162 Thc. py6. HopMaTHBH OT-
gHc/eHHA OT NPHOLIH YCTaHOBIEHH B pasMepax:

B (OHJ MaTepHaNbHOTO moouipeHHs — 2,24 % OT cyMMbl AOXOAOB
OT peafNH3anHH NMPOAYKIHH H YCAYT HAceleHHIO H Ha KOMMYHAaJbHO-
6uToBRe HYXKAH H 16,6 % oT obwefi cymmm GajaHCOBOH NpHOHUIY,

B (OHA COLHANBHO-KYJBTYPHHX MeponpHATHA H XHJIHIHOrO
crpoutesiberBa — 30 % or doHA0B MaTepHadAbLHOTO NOOWPEHHS,

B ¢OHA pa3BHTHA NMPOM3BOACTBA — COOTBETCTBEHHO 0,36 4 2,65 %.

@aKTHYeCKH [MOJYYeHO NOXOAOB OT peaH3aindd NPOAYKIHH H
YCAYT HACEJEHHIO, & TAKXKE HA KOMMYHA/bHO-OHTOBHE HYXIH Ha
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cymmy 1320 toic. py6. (1 Bapmaurt) u 1100 teic. py6. (II Bapuaur);
GanaHcoBasi NPHOBIIL COOTBeTCTBeHHO paBHa 192 u 132 Twmic. py6.
[1naHoOBBIE OTYHCJIEHHA OT MPHOLLIH COCTABAT:
B ¢oHJ MaTepHaJbHOrO MOOULPEHHSA

1200.0,0224 4- 162-0,166 = 53,8 thic. py6.;

B (GOHA COLHAJBHO-KYJbTYPHBLIX MEPONPHATHA H MHIHIIHOrO
CTPOHTEJNILCTBA

53,8-0,3 = 16,1 ThE. PY6.;
B (OHA pa3BHTHA INPOH3BOJACTBA
1200-0,0036 4- 162.0,0265 — 8,6 Thc. py6. uan 16 % ot doHAa MaTepHaABHOrO
MOOLIP EHHA.

DaKkTHYeCKHE OTYHCJIEHHS OT NpPHOLWIH COCTABSAT:
B (OHI MaTepHAJBHOIC IOOCHPEHHS

1 Bapnant: 53,8 + (1320 — 1200)-0,0224-07 4 (192 — 162):0,166:0,7 =
= 59,2 Thc. py6.

I1 mapuanr; 53,8 — (1200 — 1100)-0,0224-1,3 4 (162 — 132)-0,166-1,3 =
= 44,4 THC. pY6.;

B (OHL COUHANLHO-KYJBTYPHBIX MEPONPHATHH H KHJIHUIHOFO
CTPOMTENIBCTBA

1 Bapnant: 59,2.0,3 = 17,8 THC. pYS.

Il papnant: 44,4.0,3 = 13,3 Thic. py6;
B ¢oHJ pAa3BHTHA NpPCH3BOACTBa

1 Baprant: 59,2.0,16 = 9,5 THC. PYO.

II papuanT: 44,4:0,16 = 7,1 THC. PYO.

HesaBHcHMO OT BHIOJIHEHHs fA/aHa 0o ¢oHaoo6pasyiomuM mo-
KasaTe/1fIM OTYHCJIeHHs B (OHJ MaTepHaJIbHOTO NOOUIPEHH s peANpHs-
THH BOJONPOBOAHO-KAHAMH3AIMOHHOTO X03AHCTBA NOAMENKAT YMeHb-
INEHHIO NIPH ABAPHAX HA COOPYXKEHHAX M CETAX N0 BHHE STHX mpex-
npusaTuil. KOHKpeTHble pasMephl MOHHIKEHHS CYMM OTYHCJ/IeHHH ycTa-
HABJHMBAIOTCH MHHHCTEPCTBAMH JKHJIHUIHO-KOMMYHA/NbHOIO (KOMMY-
HAJBHOr0) XO3sHCTBA COIO3HHIX pecHyGJHK C yYyacTHEM COOTBETCTBY-
IOHHX KOMHTETOB NpodCoi030B.

Ha npexnpuATHAX BOAOIDPOBOAHO-KAHAJIH3ALHOHHOTO XO3SHCTRA,
nepeBefeHuslX 10 peureHHio M)KKX PCOCP Ha ycnoens nnaHHpoBa-
HHSl H 3KOHOMHYECKOTO CTHMYJIMPOBAHHSA PalMOHAJBHOFO HCHOJb30-
BAHHS BOABI, (PAKTHYECKHH pasMep OTYHC/IEHHH OT NpHOBIH B (OHIN
5KOHOMHUYECKOFO CTHMYJ/JHPOBAaHHS YBeJHYHBaeTcsi NPH COKpALIEHHH
MoTeph BOANI Yy TNOTpeGHTENEd M CHHIKEHHH PACXOJOB 1O OCHOBHOMH
NpOH3BOIACTBEHHO-X03AACTBEHHOR JeATeNbHOCTH N0 CPABHEHHIO C MJAa-
HoM. 3a l'lpOﬂ‘HBOl'lOJ]O}KHHe H3MeHeHHA BmmeyxaaaHHux HOKBS&TEJIEI‘:I
pasMep OTYHCJEHHiT OT NpHOLIIH yMeHbLIaeTcs.

Ilo rasoBoMy Xx03fHCTBY (akTHYecKHe HauHcAeHHA (oHZa MaTe-
PHAJBHOTO MOOLIPEHHS MPOH3BOAATCA B npefeaX CYMM, MpEAyCMo-
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TPEHHBIX B IVIAHE TpH YCNOBHY OGecneyeHHs MNPEINPHATHAMH H
OpraHH3aUUsAMH 3TOro xossicrea GecnepeGofiHoro cHaGXKeHHA rasom
norpeGuTeneil B npelenax yCTAHOBJAEHHHX JHMHTOB ((DOHIOB) OT-
nyckarasa. [IpH s7oM no yKasaHHBIM npeanpHsATHSAM K OpraHH3AMUAM
He JOMKHO OHTh MpPEBLIIEHHS CMETHl SKCTUIYaTalMOHHBIX PaCXO0B
(6es onnaThl NMOCTaBUIHKAM 33 MOJYYEHHHIH Tas).

QoHJ MAaTEPHANLHOrO MOONIPEHHS MOXET GWTh yBenHuyeH MNpH
SKOHOMHH NMOTPeG/IeHNs ra3a oT BHEAPEHHS OpraHH3allHOHHO-TEXHHMYe-
CKHX MEPOTPHATHA K CHHIKeHHA NOTePh ra3a. [Ipu 3ToM cymma cpelicTs,
HanpaBJIeHHBIX HA yBefH4eHHe (OHNA MATEPHANBHOTO MOOLIPEHHS,
He JOJKHA npeBbllzarb 50 % AOCTHTHYTOH SKGHOMHH.

B cnyuae nepeGoes B cHaGxeHuH ra3oM notpeGuTenel B npenenax
YCTAHOBJIEHHLIX JIHMHTOB ((oHJOB) OTTMyCKa rasa, mepepacxoga oOf-
nycKa cBepX YCTAaHOBJEHHHIX JIHMHTOB MOTPeCJIeHHs rasa NpoMbIL-
JeHHHMH NOTPeSHTeNAMH, aBapHil MO BHHE rasocOHTOBBIX MpefnpHs-
THH M TPEBBIUEHHS CMETH 3KCIIyaTalHOHHLIX PACXONOB (oHA Ma-
TEPHAJLHOIO MOCLIpEHHsT yMeHbIIAeTCs.

['a30cOHITOBHM NpPeanpHATHAM NPH NPEBHIUEHHH KBAPTANbHBIX
boHIOB oOTNycKa rasa npOMBILJIEHHHIM TNOTPEGHTENAM NJMAHOBHIA
pasmep ¢oHIa MaTepHanLHOrO MOOLIPEHHS 32 KaXJbE CYTKH, B KO-
TOPHIX OLIIO AONYUIEro NpeBLIIEHHE, MOHHXKaerca A0 1 %.

KoHKpeTHble pa3smepnl yBeldHyeHHS! (yMeHbueHHs) ¢oHga mare-
PHANBHOTO NOOUIPEHHS YCTaHABIHBAIOTCH MHHHCTEPCTBAMH XKH-
JHUIHO-KOMMYHAJIbLHOTO X03A#CTBA COIO3HBIX pecnySaMK (pecnyGuau-
KaHCKHX TMIABHLIX YNpaBJeHHH rasoBoro Xo3fficrea) o COrNacoBaHHIO
C MEXBEJOMCTBEHHHIMH KOMHCCHAIMH IPH TOCIIJIaHAX COIO3HBIX pec-
ny6nuk. [IpH 3TOM MHHHMaJbHEIl pasmep (OHAA MaTepHaJbHOTO
noolpeHHsl He MOXer Gutb HHxe 40 % nIaHOBOH CYMMBI.

§ 9.4. Npu6bib M ee pacnpepencHue

Pasuep ofweft (Ganancosoi) npHOeLIH onpexeisiercss B nJaHe
KaK cyMMa NpHOLLIH (yGHMTKOB) OT peatH3auMH MPOLYKUHH (YCayT)
OCHOBHOH N€fATeNIbHOCTH, MPOAYKIHH BCIOMOTATeNbHBIX IPOH3BOACTB
H MOACOOHBIX XO3AHCTB, a TAKXKe OT NJIaHHPYEeMBbIX BHEpeaJnsautoH-
HBIX JOXONOB M pacxofos. PacnpeneneHue GamaHcoBOM npHOBLIH 1O-
Ka3aHO Ha CXeME, MpHBEeJCHHOH HHIKE.

[IpeanpusATHA, He oGecnmeyHBalollHe BHIIONHEHHE IJ1aHA M0 MpH-
OLLTIH, B MEPBYIO OYepens BHocAT B OIO[ KeT mJaTy 3a NpOH3BOACTBEH-
Heie (OHIBI H fIPOUEHTH 32 GAHKOBCKHH KpEAHT, 3aTeM INPOH3BOAAT
COOTBETCTBYIOUIHE OTYHC/IeHHA B (DOHAL 3KOHOMHYECKOro CTHMYJHDO-
paHua. OcraBwascs vyacTh npHOBUIH pacnpefensiercd 1o Apyrim
HanpaBJeHHAM NPONOPIHOHANLHO NJIAHOBOMY PasMepy MOKasaTeseH.

CeepxnnanoBas NpHOBIIL HCTIOMb3YETCs HA JONONHHTENbHEIE OTYHC-
JeHHs B (GOHJH 3KOHOMHYECKOTO CTHMY/JITHPOBaHHSA, BLIVIATY npeMHui
10 HTOraM COUHAJHCTHYECKOTO COpeBHOBaHHA MEXAY NPEANPHATHAMH
(BcecotosHOro, pecnyGiHKaHCKOrO, 00JacTHOTO, FOPOACKOro H T. m.),
BO3MelleHHE CBEPXIVIAHOBHIX YOBLITKOB OT 3KCIAYaTaUMH KHJIHIIHO-
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KOMMYHA/IbHOTO X03fficTBa, MOTalIeHHe KPEAHTa, [IPEeAOCTaBJsemMoro
6aHKOM HAa BpeMeHHOE BOCMOJHEHHE HEeJOCTATOYHOCTH COOCTBEHHBIX
OGOpPOTHBEIX CpENCTB, LEHTpaNH30BAHHbIE KaNMHTAJOBJIOKEHHSA H HE-
KOTOpHIE APYTHe LEJH B COOTBETCTBHH ¢ yKasaHuamu Cobera MHHH-
crpoB CCCP u CoBera MUHHCTPOB cOlO3HBIX pecnyGnuk. PasHHua
Mexy ofueli cyMmofi cBepXNJ/IaHOBOA NpPHOBUIH H yKa3aHHBIMH Ia-
TEXAMH Hanpaenasercsd B G0MXeT B BHAE CBOBOIHOro ocTaTKa CBepX-
IJIaHOBOH NPHOBLIH.

[Ipy oryHcseHHH B OIOKET IJIATHl 34 NPOH3BOACTBEHHbIE (OHAHI
YUYHTBIBAETCA, 4YTO MNPEATIPHATHA BOI[OIIPOBO)IHO-KaHaJlHBﬂl.[HOHHOFO
M Ta3oBOr0 XO3fHCTBAa OCBOGOKAAIOTCA OT IVIATH 32 BOAONPOBOJHBIE,
KaHaJH3auHOHHBIE, Ta30Bble H TENJIOBEIE CETH, BKJ/0Yas BOAOBOMB,
KaHaNH3aUHOHHEIE KOJIIEKTODH; BON03a0OpHBIE, OYHCTHHIE M ApYTHE
FOJIOBHBIE COOPYXKEHHS BOJONPOBONA, OYHCTHbIE COOpYIKEHHsA KaHa-
JIH3ALKH; IPOH3BOJCTBEHHbIE 3aHHHA; COOPYKEHHs, npenHasHayeHHbIE
ISl OYHCTKH BO3AyuIHOro 6GaccefiHa OT BpeQHBIX OTXOHOB IIPOH3BOA-
CTBa, 3€JeHLHIE HacaX[eHHs H BHelIHee ONaroycTpoHcTBO, YHCISA-
uHecss Ha GanaHce NpeANpHATHH B COCTaBe OCHOBHBIX (oHAOB. 3a
OCTaJbHLIE NPOU3BOACTBEHHEIE (OHIN (OCHOBHHIE (OHIH pPEMOHTHOM
6a3el, npoH3BOACTBeHHOe 06OpYAOBaHHE, HOPMHpYyeMmbie OBOPOTHBIE
CPENCTBA M T. 1.) nJaTa BHOCHTCH B pasmepe 6 % OT ux cpefHerofo-
BOH CTOHMOCTH.

§ 9.5. IddeKTHBHOCTL OPraHH3AIHOHHO-TEXHHYECKKX MEPOTPUATH
H [PEMHPOBAHHE 3a H300pereHHs
H PALUHOHAJNH3ATOPCKHE MNpelIOKEeHHA

SPPeKTHBHOCT: OPraHH3allHOHHO-TEXHHYECKHX MepOmpHATHA omn-
pelensercsl COLHANbHEIMH H 3KOHOMHYECKHMH MOKasatensmH. K co-
IHANbHBIM NIOKA3aTeNIAM OTHOCATCA: YJYYLIEHHE CaHHTAPHO-TEXHHYe-
CKHMX, THTHEHHUECKHX M MPOH3BOACTBEHHHIX YCJOBHH TpyAa pabora-
IOUHX, TEXHHKH 0€30MacHOCTH, COKpalleHHe JBOJH PYYHOTO Tpyia,
NOBHIIEHHE YPOBHA M KayecTBa OOC/Y:KHBAHHS HACEJEHHS M Jp.

[Tokasarenem skoHOMHYECKOH 3((PEKTHBHOCTH CJIYXHT TOfOBOfH
SKOHOMHYECKHA 3(deKT (rogoBast 3KOHOMHs) OT BHEJPEHHS Mepo-
NpHATHA, ONpejensieMH no ¢opmyne

3 =(C, + Ex-Ky) — (C; 4- Eg-Ky), (9.5)
rae C;, — ce6ecToMMOCTb FOfOBON NMPOAYKUHH (YCAYT) 0 NpOBEAEHHS
meponpHATHH, py6.; C, — To e, nocie MPOBENEHHS MEPONPHSITHS;
K, ~— KanHTalOB/OXKEHHA HJH CTOHMOCTb INPOH3BOACTBEHHBIX (oOH-
[OB N0 MpOBEIeHHS MeponpHATHH, pyb.; Kq — To e, mocie npoge-
JeHHs MeponpHaTHsA; Eg — HopMaTHBHbIA KO3(QdHUHEHT 3ddeKTHp-
HoctH Kanutangoenoxewui: E, = 0,15.

OpranH3alHOHHO-TEXHHYECKHE MEPONPHATHA MOTYT OHITh 3amya.
HHpOBAHH Ha OCHOBe H300peTeHuA M PauHOHANH3aTOPCKHX Npegyo.
sennii. Brinnara BosHarpaXieHHH HX aBTOPAaM OCYINECTBisercqy
B coorBercTBHH c «[lonoMenHeM 06 OTKPHITHAX, H300peTeHusx y pa-
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Ta6nuna 9.24. Pasvep BosnarpaXKIeHHS 3a PaLHOHAJH3AaTOPCKHe
NpenaoKeHHs

CyMMa rofonofl SKOHOMHH, BoaHarpaxfjeHue 3a palHOHAJH-
pyG. 3aTOPCKOe NpepioXeHHe

Mo 100 17 %  sxoHOMHH, HO He meuee 10 py6.
Or 100 mo 500 7% » 4- 10 py6.

» 500 » 1 000 5% » 4+ 20 py6.

» 1000 » 5000 39 »  + 40 pys.

» 5000 » 50000 2% » <+ 90 pys.

» 50000 » 100000 1% » - 590 py6.

» 100 000 u BeIme 0,5 % » + 1090 py6.

INHOHA/TH3ATOPCKHX NPENIOXKEHHAXY, YTBEPKIACHHBIM IMTocraHoBEHHEM
Cosera MunucrpoB CCCP Ne 584 or 21 asrycra 1973 r. u «MHcrpyk-
uHell O MOpsifiKe BBIIJIATHl BO3HArpaKAeHHs 3a OTKpHITHA, H300pere-
HHA M palHOHaNH3aTOPCKHE NPENIOXKEHHA», yTBep}K,u.eHHoﬁ l'ocko-
murerom Cosera MuHucTpoB CCCP no genaM naoGpereHuifi M OTKpEL-
tufi 15.01.74.

BosnarpaxaeHne 3a H3o0pereHHE BHIIVIAYHBaeTcs aBTOpY B Te-
yeHue 5 JeT ¢ Haya/Ja HCIOJNb30BaHHA H30OpeTeHHS Ha NpEeANnpHATHH
B pasmepe 2 % oT CyMMBEl TOJOBOH 3KOHOMHH (FOJOBOr0 3KOHOMHYeE-
ckoro s¢ekta), MONyyeHHOH B Ka)KAOM KaJleHAapHOM roAy. JKOHO-
MHS KaXXJAO0ro nocielyiomero roga onpeaenserca B CpaBHEHHH C JaH-
HBLIMH 073, NPELIECTBYIONEro Hayaly HCHOoNb30BaHHA H306peTeHHs
Ha JaHHOM MpEANPHATHH; MaKCHMAaJbHO JONYCTHMBIH pasMep BO3-
HarpaxIeHHs 3a oJHo u3obpereHue cocraBasier 20 Teic. pyo.

PasMep Bo3Harpa)kJIeHHs 3a palHOHANH3ATOPCKHE MPENIOXKEHHS
onpeaensierci B 3aBUCHMOCTH OT CYMMHI TOf0BOH 3KOHOMHH, HOJY-
YeHHOH B IEPBOM rofly HCIO/Ib30BAHHS NP EANOKeH s (nepBre 12 Mecs-
IIeB C HAYaJd HCHOJAb30BAHHA), B COOTBETCTBHH C JaHHKIMH Tabu, 9.24.

Pasmep BO3HarpaxjieHHa MOXeT GbITh YBeIHYEH NPH pPaclIMPEHHH
ofbeMa NPHMEHEHHS PpAalHOHANH3ATOPCKOr® NPeNNOXEeHHA BO BTO-
poM ropy. B stom cnydae cymMMa rogoBo#l 5KOHOMHH M COOTBETCTBY-
Iolas efi cymMmMa BO3Harpa:kJaeHHs pacCYHTHBAIOTCH HCXOAA H3 MAaKCH-
ManbHOro 06beMa HCNONb3OBAHHA NpPEIAJIOKEHHA BO BTOpOM Troidy,
a aBToOpY npOHSBOﬂHTCE AonJjaaTta BO3HarpaxXIcHHH.

Ecan paIJ.PIOHaJTHSETOPCKOE npe,unox{eﬂne HCIIO.‘II:SYETCH MEHEe
roga, To pasMmep BO3HaArpaXJacHHA YYHTLIBAET nepHoz ero (paKTH'-IE-
CKOT0 HCIOJb30BAHHKH .

Pasmep BosHarpaxieHHs 3a H3o6pereHHs B, m paunonanusarop-
cKue mnpeanoxeHHss By, He cosjaioMe >KOHOMHH, OTpEAeNseTcs
no dopmynam:

By = K- Ks-K3- Ky-20; (9.6)

By = Kl'Kz'Ka-lo,
rae K; — Kos¢ppHIHEHT HOCTHTHYTOrOo mnoNoMuTenpHoro 3sddexra
(komebnercs or 1 xo 5); K3 — xospduuneHT o6beMa HCMOMb3OBAHHA
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(konre6netcs mpu pacuere By ot 1 no 8, npu pacuere By — ot 1 10
10); Ky — k03ppHUHMEHT CTOKHOCTH pELIEHHON TeXHHYECKON 3a1auH
(kone6nercst mpu pacyere B, ot 1 10 6,25, npu pacyere B, — ot 1 1o
10); K, — xo3dHUHEHT CYWECTBEHHHX OTMHYHA (KomeGaercs OT
1,25 no 4).

KoHkperhpie sHayeHHs Ko3¢pdHUHEHTOB periaMeHTHpoBaHbl «HH-
CTPYKUHER 1O OnpefeNeHnio pasMepa BO3HAarpaeHHs 3a H3oGpeTe-
HHSl M PalMOHANH3ATOPCKHE TPEIJIOKEHHS, HE CO3JAlOUIHE SKOHO-
MHH», yTBepXJAeHHOH IocyZapCTBEHHHIM KomuTerom Cometa MHHH-
crpoB CCCP no penam n306peTeHHH ¥ OTKPBITHR ot 15.01.74.

Bosnarpaxkzenne 3a M300peTeHHs H PAUHOHANH3ATOPCKHE MpE.-
JIOMEHHS, HE CO3JAIOUIHE SKOHOMHH, BHINIAYHBAETCS eAHHOBPEMEHHO
B COOTBETCTBHH C MOJYYEHHOH 1O pacyery cyMMofi, HO He BRIIE
20 Teic. py6. 3a uaobpereHne W 5 THIC. PY6. 33 pauHOHANH3aTOPCKOE
npelyioXeHHe,

§ 9.6. Texnuko-sKOHOMHUYECKAN OUEHKA 3ddeKkTHBHOCTH
NPHMEHEHHA OYHCTHHLIX COOPYXKeHwuil

Hcxonnble ganubie: npoH3BoAHTENbHOCT: — 40 ThIC. MP/cyT, pac-
xon koaryasHrta — 50 Mr/n, pafion — Komn ACCP.

[nst cpaBHeHHS NPHHHMAIOTCS TPH BapHAHTAa TEXHOJOTHYECKHX
CXeM TOATOTOBKH BOABI [BYXCTYNEHYaTasds OYHCTKA B OTCTOHHHKAX
¥ ¢uabTpax, ojHocryneHyaras oynctka Ha KO, aByxcryneHuaras
ouncTka Ha GmotopuabtTpax. CpaBHeHHe H BbIGOp ONTHMAJlbHOFO
BapHaHTa OCYUIECTBJSETCA 10 MHHHMYMY NpHBeAeHHHX 3atpar [l

I; = C; 4 EgKy,

rie C — 3KkcnayaTauxoHHBIE 3aTpathl Mo i-My Bapuaury; K; — xanu-
TasNbHbIE 3aTPATH 1O i-MYy BapHaHTy, onpe/elsieMbie Ha OCHOBE YKpYI-
HEHHBIX CMETHHX HOPM HJH pacyeToM; E, — HopmaTuBHBHIA KO3(dH-
IHeHT 3(QdEKTHBHOCTH KaNHTAIbHLIX BJIOXKEHH{l, MPHHHMAEMbld NS
CHCTeM BojocHaGxkeHus B palionax Cesepa pasHhiM 0,008.

B pacuerax nmpHHSATH TOJMBKO KamHTAJIOBJIOMEHHs H 3KCIUIyaTa-
LHOHHBIE PAcXOJb!, pasJjHyalomnecs no BapHautam. Kanuranosnoxe-
HHfl B COOPYXKEHHfl, KOTOpble MPHMEHSIOTCA BO BCEX TPeX BapHaH-
Tax ¥ HMEIOT TNPHONHU3HTENbHO OJHHAKOBHIE CTPOHMTENbHBIE OGBEMBI,
a TaKKe Mano OTJHYAlOUlHecs SKCIJIYaTalHOHHbIE pacXolsl, B pacyere
He YYHTHIBAIOTCH.

Pacuem no eapuanmy [

Kanutanosroxenuss K;. 3a ocHOBy pacuera NpHHAT THIOBOH
npoext 901-3-59 Ha Q = 50 Thic. M%}/cyT ¢ mONMHOH CcMeTHO#l crowu-
moeTsio 892,64 Tthic. py6., cOCTOAUIEH H3 CTOHMMOCTH CTPOHTENBHO-
MOHTaXHBIX faGor (CMP) 786,05 Thic. py6. H CTOHMOCTH ©60pyroBa-
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Hus 106,59 Teic. py6. das npomsBoxutensHoctd 40 Thic. M¥/cyT
CMeTHas CTOMMOCTb ONPEJENSeTCs C MOMOUIbI0 KoapHIHEHTa mnpo-
NIOPIHOHANBLHOCTH, paBHOro B naHHoM cayyae 0,8. [loaHas cMerHas
CTOMMOCTb cocTaBuT 892,64.0,8 = 714,11 TeIC. py6., CTOMMOCTB
CMP — 786,05-0,8 = 628,84 TeIC. py6., a cTOMMOCT: 0fOpYAOBa-
Hua — 106,59-0,8 = 85,27 Teic. pyb.

AkcnayaTannonnble pacxofbt C;. OHH BKJ/IOYAIOT CTOHMOCTB Koa-
rynsHTa 3;, aMOPTH3ALHOHHLIE OTYHCJAEHHS 3y, CTOMMOCTb TEKYIIErO
peMOHTa I, K npoyHe pacxolsl Jy. IIpH OnmpeleleHHH 3THX BEJHYHH
MOJy4yaloTcsl CJENyIOIHe 3HAYEeHHS PacXONoB:

1. CromMocTs kKoaryasnra: 9, = 1423,5.55 = 78 292,5 py6. Ona
onpenesIsieTcss HCXOAsl H3 TroJOBOro pacxoja

Q) = D,Q, = 50-40 000-365/(1000-1000) =730 T

(c yyeroM BOAHOH yacTH TOBapHoro koaryasara Q, = 730.1,95 =
= 1423,5 1) ¥ cToumMocTH 1 T €ro U3 pacyera ONTOBOH LEHbI, 3arc-
TOBHTEJbHO-CKNAACKHX PAacXofOB H CTOHMOCTH  TpPaHCIOPTHPOBKH
(55. py6.);

2. AmoprusauuonHsie oTducaeHHs: D, = 628,84.0,05 + 85,27 X
X 0,11 = 40,82 THEC. PYG.;

3. CroumocTb TeKYIIEero pPEeMOHTA: 3, = 714,11.0,01 =
= 7,14 TeiC. pY6.;

4. Tlpoyre pacxoner: 3, = (78,24 + 7,14).0,06 = 5,12 TrIC. PY6.

O6wue skcnnyaTatuoHHsle pacxomel: C; = 78,29 + 40,82 4
+ 7,14 + 5,12 = 131,37 sic. pyeé.

[IpuBefieHHble  3aTparsl [y = 131,37 + (7,14.11.0,08) =
= 188,5 Thic. py6.

Pacwern no eapuanmy I1

Kanutanosaoxenua K;;. 3a ocHoBy pacyera TpHHAT THIIOBOHA
npoekt 901-3-57 ua Q = 40 Teic. M*/cyT ¢ mMOJHOA cMeTHON CTOH-
moctbio 633,63 Thic. py6., B TOM 4HCAe cToHMocTbio CMP
370,95 Thic. pyﬁ U CTOHMOCTLIO obopynoBanus 122,68 teic. py6.

IxkcnayaTauHonHbie pacxoabl Cr;. OHM BK/IIOYEIOT TE XKe COCTaB-
Jsioude, yTo H B BapuaHre I:

1. Croumocte KoarynsHTta: 3; = 78,29 tuc. py6.;

2. AMopTH3alHOHHBIE OTYHCHeHHs: 3, = 510,95.0, 05 + 122,68 X
X 0,11 = 39,03 tuic. pyb.;

3. CrouMocTs  TEKYyLIEro pemonta: 33 = 633,53.0,01 =
= 6,33 THIC. PY6.;

4. Ilpoune pacxonw:: 3, = (78,29 + 6,33).0,06 = 5,07 Thic. py6.

CyMMapHbIe 5KCIAyaTalHOHHbE PACXOoAbl 1O Bapnaﬂ'ry II: Ci1 =
= 78,29 + 39,03 + 6,33 + 5,07 = 128,72 Thic. py6.

[TpuBesenusie 3aTpaThl My = 128,72 + (633 63.0,08)=
= 179,10 THIC. PY6E.
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Pacuem no eapuarmy I[11

Kanutanosnoxenus Kirr. [Toa ¢aorodunstpsl nepeofopyayoTcd
GUALTPH CTaHUMM O6eakeNe3aHBAHHA CO CKOpPOCTbIO (HJIBTPOBAHHA
4—6 M/y (TunoBoil npoext 961-3-49). ITonnas cmerHas CTOMMOCTb MO
npoekty cocrasaser 416,94 Teic. py6., OHa BkJIWYaeT CTOHMOCTB
CMP 315,96 Thic. py6. M cromMocTh OBGopyaoBamus 100,98 ThIC.
pyo.

B cocTaB THNOBOro npoeKTa BXOAMT HacocHas craHuusa I1 nogbema
nojysarnyGieHnas ¢ pasMmepamMH B miaHe 12X 36. CroumocTb €€
cocraBaster 123,25 twic. py6. (crommocts CMP — 61,45 thc. pyo.,
CTOHMOCTh oGopyzoBaHus — 61,8 TeIC. PY6.).

[IpHHATHIH 32 OCHOBY THIIOBOH INPOEKT HE HMEET peareHTHOrO
XO3f1HCTBA, MOSTOMY B KalMTAJbHBIX 3aTparax YYHThbIBAIOT €ro CTOH-
MOCTb, NPHHHMAEMYI0 0[O THNOBOMY npoekTy 4-18-824. B ofme#
cMeTHOH croumoctd 223 Thic. py6. crommocth CMP cocrapaser
151 Tthic. py6., a croumocts oGopynoBaHus — 72 THIC. py6.

TexHonorHyeckass cxemMa paccMaTpHBaeMoro BapHAaHTA JOJIXKHA
HMETb HanopHufi pesepByap, pPacCUHMTHIBAGMEIA Ha 2-MHHYTHOE mpe-
6uiBanne 10 %-Horo of6bemMa oummaemofi Bogsl (60 M?). CronMocTs
TaKoro pesepeyapa {oGopynoBanus) coctaBasier 1,7 reic. py6.

KanutanopnoxeHusi BKJIOYAOT TAaKXKe CTOHMOCTH:

CHCTEMEI BOJOBO3AYLIHBIX pAaclpeieNHTeNbHbIX TpYy6OnMpOBOAOB
(I = 600 vmm 1 d = 100 mm) c neppopauneir 2 Teic. py6.;

M3TOTOBJIEHHS JepEBAHHLIX JIOTKOB (NMIOTaToOpoB miowmanbio 180 m*
(crommocts 1 M® paBna 3,08 py6.) — 0,54 THC. pYG.;

AOTIONHHTEIbHLIX HACOCOB LISl MOJayH BOAW B HAMOPHHIA pe3ep-
Byap — 2,7 Thic. py6.

C yderoM BHEeceHHHIX H3MEeHEHHH B NpHHATOM mnpoekTe obliHe
CTPOMTEJbHbIE 3aTpaTel cocraBasior: 315,96 — 61,45 + 151 + 2 +
+ 0,54 = 408,05 THIC. PY6.

CToHMOCTD 060pyAOBaHHA: 100,98 — 61,8 + 72 + 1,7 =
= 112,88 TtHC. pY6.

Kanuranbuble satpatel no Bapuauty [II: Kiy; = 408,05 +
+ 112,88 = 520,93 Thic. py6.

dxcnayaTanHoHHble pacxoabl Cirp. OHH BK/IIOYAIOT T€ e COCTaB-
JsOIHe, UTO H B Bapuanrax I u II,

1. CrouMocTh KoaryasiHta npH cpepuefi nose 40 mr/a: 3 =
= 40-40 000-365/(1000-1000) -1,95-55 = 62,6 Thic. pY6.;

2. AmopTH3auHoHHEIe oruncaeHus: 3, = 408,05.0,05 + 112,88 x
X 0,11 = 32,8 Tnic. pye6.;

3. CronMOCTb  TEKYIIETO peMoHTa: 3 = 520,93.0,01 =
= 5,2 thic. py6.;

4. CTOMMOCTb SJMEKTPOSHEPFHH HA MPUTOTOBJIEHHE BOAOBO3AYIUIHOH
CMACH.

IMocnenuss onpeleNsieTcs o KOMHYECTBY 3aTPauHBAEMON 3Hepruy

N = QuHA/(102ng) = 45-50-1,2/(102.0,62) = 43 xBr,
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Ta6auwa 9.25. Cpoguas TabnMHua 3aTpaT No BapHAHTaM, THC. pye6.

PaccmaTpuBaeMuie Kansranosaoxe- 3JKcnayaTauHOHHNE TipHBefeREMe
CXeMul s Ky satpata C; aaTpatm [l
Bapuanr | 714,11 131,37 188,5
Bapuanr Il 616,53 127,71 177,03
Bapuant 111 520,93 108,21 149,88
rae Q, — monava Boxm HacocoM (45 a/c); H — nonuwéi Hanop na-

coca (50 M Box. ct.); My — KIIJ Hacoca; & — xo3ddHuHEHT 3anaca
MOILHOCTH.
lofoBoll pacxol 3/MEKTpOSHEPrHH BHUHCAAETCA MO dopMyse
A = Ppacuf/Mons
rie Ppacq — pacueTHasi (0 KaTanoTy) MOUIHOCTb 3JeKTPOABHra-
Tenfl; { — KOJNHYECTBO 9acOB paGoTsl 3NEKTPOABHTATENA B MOK; Moy —
KILI saexkTpoiBHraTe/s, 3aBHCAUIHHE OT MOUMIHOCTH: T,, = 0,91.

CrouMocTb 3/M1€KTPOIHEPTHH N0 ABYXCTYyneHuaTomy TapHdy: 3, =
= 43.27,6 + 17 200.0,149 = 3,54 THIC. .

5. [Ipoune pacxogpi: 35 = 67,8-0,06 = 4,07 Teic. pyo.

CymmapHble SKCITyaTallHOHKbBIe pacxofbl no BapuaHty I1I: Cip =
= 626 4+ 32,8 4+ 5,2 + 3,54 + 4,07 = 108,21 TriC. pY6.

MNpusenennvie 3atpatel I;5;. OuM cocraBasior: [1py; = 108,21 +
+ (520,93.0,08) = 149,88 Thic. pYO6.

Hnsa ypo6cTBa CpaBHEHHS MOJYYEHHLIE pe3yJbLTaTHl CBEJEeHb
B Tabnuuy (rabn. 9.25).

DKOHOMHYHOCTb TEXHOJOTHYECKOH CXEMbI OUHCTKH, BKJIOgaouleH
¢dnoTopuabTPE, NOATBEpHKIaeTcA CeGecTOHMOCTbI0 ouMcTkH 1 M%,
KOTOpas OmpeneNfeTcd KaK OTHOLIEHHE TOJOBLIX 3KCIJYaTalHOHHBIX
3arTpat K FOﬂOBOﬁ Hp0H3BOIlHTBJleOCTH CTAHIHH BOAOOYHCTKH.

Pacuern cebecmoumocmu  owucmxu 8odwe no sapuanmy [

1. PacXogs Ha 3apmjaTy H COUMalNbHOE CTPaxoBaHHE ompene-
ASIOTCA MO [ACMOPTHOMY (THMOBOMY MpOEKTY) KoaHyecTsy pabounX
(28 yenosex) 1 UTP (2 wenoBeka). I'onoBoft doup sapmaarsl cocTas-
aser 1720.2 + 1580.28 = 47,68 Thic. py6. Torma orymcienHs Ha
couHanbHoe cTpaxoBaHHe cocraBar 47,68-0,08 = 3,81 twic. pyb.

CyMmapHast CTOMMOCTB: Dy = 47,68 + 3,81 = 51,49 Tthc. py6.

2. CToHMOCTb KOarynsHTa onpefefieHa paHee (78,29 teic. py6.).
CroumMocTs xJ10pa ipK CpeliHeii fo03e 3 Mr/J, NpHHATON BO BceX CPaBHH-
BaeMblX BapHaHTtaxX, cocraBiser 3,6 Thic. py6. O6was CTOHMOCTB
pearentoB: I, = 78,29 + 3,6 = 81,89 THic. py6.

3. CroumoOCTb 3JGKTPOIHEPTHH HAXORHTCA M3 pacyera, 410 Aafl
NPHrOTOBJAEHHS H JO3HPOBAaHHS pEareHTOB HEOGXOAMMH  YeThIpe
Hacoca ¢ 3AeKTPOABUraTeNaMu MomHoctoio 17 kBt (2 paboux H
2 pesepBHbIX pa6oyux). Croumocts 3aexkTposHepruH: 34-365.6/(4 X
%X 0,9).0,149 = 3,08.

[1naTa 3a yCTAHOBNEHHYIO MOWIHOCTH: 34.0,276 = 0,94 Tsic. py6.
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CroumocTh 3MeKkTposHeprun: 3y = 3,08 + 0,94 = 4,02 Tric. py6.

4. CToMMOCTb TenJsioBOH SHEPTHH, 3aTpayHBaeMoil Ha OTOMJEHHe
3laHM#, npu Tapude 5,4 py6. sa | [I'kan M pacxome Temzia
260 ThiC. KKam-y (corjlacHO THIlOBOMY mpoekty): 3y = 0,26.24 X
X 365.5,4 = 12,2 Thic. pyoé. :

5. CroumocTb BOAL Ha COGCTBEHHBIE HYX/H (110 THIOBOMY TPOEKTY
pacxon Bomul coctaBaser 2500 m*/cyT) npu tapude 10 xon. 3a 1 M®
(r. CeikToiBKAp): 3y = 2500-365.0,1 = 91,25 Thic. py6.

6. CronmocTe Tekyulero peMoHTta: I = 7,14 ThiC. py6.

7. Ilpoune pacxogpt: 3 = 5,12 THIC. py6.

8. Ilpun onpesencHHH aMOPTH3AaUMOHHHX OTYHCAEHHHA, KpoMe
OTYHCJIEHHH 1O COOPYXEHHAM OYHCTKH, MPHUBEJEHHLIX B NpEALIAYIIEM
pacyeTe, HeOGXOJHMO YYECTh OTYHCJEHHS TO 3JaHUIO XJIOpaTOPHOM
npouspoautessHocTbio 10 k1 xnopa B 1 4 (TIT 901-3-15—70). Cmernas
CTOMMOCTb XJiOpaTopHOH cocraBnsier 48,52 Thic. py6., B TOM umcae
cronmocts CMP 38,84 tec. py6. H CcTOMMOCTL 0GOpynOBaHHS
9,68 TeIC. PYO.

C yuyeroM CKa3aHHOTO OTYHCAEHHs coctaBAT 38,14.0,5 + 9,68 X
x 0,11 = 3,0 Tec. py6b.

O6mHe aMOpTH3aLHOHHEIE OTYHCHeHHs: Iy = 40,82 + 3,0 =
= 43,82 TthIC. pY6.

CymMapHble 3KCINIYAaTAlHOHHBIE 3aTpaTtel NO BapHauty I: Cy =
= 296,93 Tteic. pyo.

CeGecronMocts ouncTKH 1 m* Bome: 296 930/(40 000.365) =
= 0,0203 py6. :

Pacuem cebecrnoumocmu oxucmxu 800st no eapuanmy II

1. Pacxoasl Ha 3apnnaty H colHadbHOe CTPAXOBaHHE oOmpefe-
JAI0TCA [0 MAacnopTHOMY (THIIOBOMY [IPOEKTY) KOJHYECTBY pabouux
(30 yenosex) H TP (6 uenosek). l'onoBo#t ong sapnsarul 1760-6 -+
+ 1580.30 = 5732 Tmc. pyé.

C y4YeToM couHanbHbIX CTpaxoBaHui: 3, = 57,32 4 57,32.0,08 =
= 61,91 Teic. pyo.

2. CroumocTh pearentoB: 3, = 81,89 Tthic. pyo.

3. CroumocTb 3JIeKTpOSHEpTHH: J; = 4,02 Toic. pYO.

4. CroumocCTb TemJIOBOH 3HEPTHH NMDH pacxoje TEeMmIa Mo THIOBOMY
npoekty, pasHoM 191 Thic. kKad/y: 3, = 0,191.24.365.5,4 =
= 8,7 mic. pyb.

5. CroumocTb pacxopa Boasl (5200 M*/cyT) Ha COGCTBEHHBIE HYK bl
3, = 5200.365-0,1 = 189,8 Thic. py6.

6. CToMMOCTb TEKyWlero peMmoHTa: 3y = 6,17 TeCc. py6.

7. Slpoune pacxoms:: 3; = 5,07 Teic. pY6.

8. AMOpTH3aLHOHHEIE OTUHCJEHHS: 3% = 38,184 3,0 =
= 41,18 tHIC. PY6.

9. CymmapHble 3KCITYaTAauHOHHBIE pacXOAHl MO BapHaHTy []:
Crr = 381,14 Thic. pyo.

CeGectouMocts ouMctkH 1 wm® Bome: 381 140/(40 000-365) =
= 0,0261 py6.
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Pacuern cebecrmoumocmu oducmxu 600t no eapuanmy 1]

1. Pacxoa Ha sapnaaty H couuajbHOE CTPaXxOBaHHE NPHHHMAeTcs
paBHbIM pacXopy mo Bapuanty II: 3, = 61,91 Thic. py6.

2. CToMMOCTb peareHTOB COCTOHT H3 CTOHMOCTH KOaryJasHTa
(62,6 TeIC. pY6.) H cToMmocTH XxJaopa (3,6 Teic. py6.): 3, = 62,6 +
+ 3,6 = 66,2 Thic. pyé.

3. CTonMOCTb 3/1EKTPO3HEPTHH, PAacXOZYeMoH HA NPHroTOBJIEHHe
H N03MPOBaHHME pEareHTOB, NMPHHHMAaeM TaKOH ke, KaK B NpPeXHHX
Bapuanrtax, — 3,08 teic. py6. CTroHMOCTb 3MEKTPOIHEPTHH AN NPH-
FOTOBJIEHHs] BOLOBO3AYLIHOTO pacTBOpa onpeneleHa B NpeabiiylleMm
pacuere H AJA JaHHOro BapHaHTa cocTaBaser 2,36 Teic. py6.

CyMMapHasd nJara 3a YCTAHOBJIEHHYIO MOIIHOCTh: (43 — 34) X
X 27,6 = 2,12 thc. py®6.

CymmapHbIfl pacxof Ha 3JeKTposHepruio: Jy = 2,36 + 3,08 +
+ 2,12 = 7,56 THC. PY6.

4. CroumocTs TensoBofi sHepruu: 3, = 0,26.24.365.5,4 =
= 12,2 THe. pyé6.

5. CroumocTs pacxoza Boibl HA COGCTBEHHBIE HYXKAB: 3I; =
1960.365.0,1 = 71,54 THIC. DPY6.

6. CroumocTs Tekyluiero peMoHTa: J; = 5,2 ThC. py6.

7. Ilpoune pacxozm: d; = 8,68 Thic. py6.

8. AMOpTH3aUHOHHKIE OTYHCJIEHHSA ! 3 = 32,8+ 3,0 =
= 35,8 Thic. py6.

Cymmapuuie 3KcnyaTanHossble pacxoan mo BapHanty III: Cyyp =
= 275,09 tnic. py6.

CeGecroumocTb ouncTkH 1 M®: 275 090/(40 000.365) = 0,0188 py6.

Taxknum o6pa3oM, TexHoAOrHYecKHe cXemul ¢ daoTodpHABTpaMH
ABJAAIOTCH SKOHOMHYHbIMH H HauGonee 3hpeKTHBHLIMH.

I

SAKJJHOWYEHMHE

B pewenuax XXVII cresga KIICC 6nla mocraBiena 3afava
[TOCTOAHHON 5KOHOMHH PECYPCOB B HapOAHOM XO3fIiCTBE, 4TO ABJSETCH
OCHOBHOH NpHYHHOH YCHJEHHS Hay4YHO-TEXHHYECKOTO INporpecca H
COBEPLICHCTBOBAHHSA CYLECTBYIOWHUX TexHosorHii. C 3roft 3apaveh
HerocpeficTBeHHO CBA3aHH MPOGJAEMHl NOBHIILEHHA IPOH3BOAHTE/b-
HOCTH TpyZa H KadecTBa IMPOAYKHHH, BHelpeHHs pecypcocGepera-
IOHX TeXHOJNOrHA, CHHXKEHHS MoTepb M HepaHHOHAJNLHOrO Pacxozo-
BaHHA MaTepHaJbHHIX H SHEPreTHYeCKHX pPecypcoB.

Haspannuie 337244 B PaBHOH CTENEHH OTHOCATCH K paccMaTpHBae-
MLIM B KHHIe CHCTEMaM BOROCHa(KeHHS, BOJOOTBeJEHHa M rasocHal-
weHus. Mx ¢yHKUHOHHPOBaHHe CBA3aHO C MPOBENEHHEM MHOXeCTBa
OCHOBHHEIX H BCIOOMOrateJIbHBIX omepanHi: ycTaHOBJEHHEM H BHeape-
HHeM ONTHMAaJIbHHIX PEXXHMOB paGoOTHl BCEro KOMINJIEKca COOpYXKeHHH
C OIHOBPEMEHHHIM JOCTHXKEeHHeM moJiHoro H GecnepeGoifiHoro obecre-
YeHHs1 moTpeGHTesefl BOoRof M razoM H CBOEBPEMEHHBHIM OTBENEHHEM
OT HHX 3arps3HeHHHX BOJl; PA3rpysKoil, mepemelleHHEM H IPHTOTOB-
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JIeHHEM peareHTOB; NPHTOTOBJIEHHEM GHABTPYIOIMHMX MaTEPHAJIOB H HX
3arpy3kKoil B COOpYKeHHS; OGCTYKHBaHHEM (3xcn.'1yaTauHeﬁ) H pe-
MOHTOM CaMOro pasHoo6pasHOro OGOpYROBaHHMs; NPeACTBPAIEHHEM
H JHKBHJAuHeN apapuii Ha BOJOBOZAX, KojAJeKTOpax, ceTdX, raso-
nposogax H T. I

BopocnabxxenHe H KaHAJH3AUHA ABJAIOTCH KpYNHeAMIMMH oOTpac-
JAMH KHJIHIIHO-KOMMYHaNbHOIO Xo3gficTa crpannl. ‘Ha ux jomo
NPHXOJUTCA 3HAYHTEJAbHAasd 4aCThb OCHOBHHIX (DOHAOB, H OT TOro, Ha
KaxoM ypOBHE Ha3BaHHbIE CHCTeMbl OYAYT 3KCnJAyaTHpPOBaThCs, 3a-
BHCHT PeIleHHE HE TOAbKO 3KOHOMHUYECKHX, HO H COIHAJ/IbHHX BOIpPO-
COB, HEMOCPEe[CTBEeHHO CBA3aHHEIX C G/IarocoCTosHHEM HAace/eHHS.

OGecneyenHe HaceJeHHs HKOCTAaTOUHLIM KOJHYECTBOM JoGpoKave-
CTBEHHOH [MHTLeBoH Boxbl ABJSETCA BaXkHelimeh couHaJbHOH 3aza-
yeit B GoALLIMHCTBE cTpaH MHpa, B ToM uHcae H B CCCP. [Tpoussox-
CTBO NHTLEBOH BOAb C BLICOKOH CaHHTapHOH HajgeX-
HOCThb I0 CTaHOBHTCH Bee Gosee cioHOR npobJiemoii, TpeGytomef
pellleHHs 3ajay Mo yJAyulleHHI0 (QH3HYECKMX, XHMHYECKHX H 6HOJO-
THYECKHX NoKasareseft BoAnl. Pemlenue 3Tofl 3agauu noj CHAY TOJBKO
BHICOKOKBaNH(pHIIHPOBAHHOMY, Pa3sHOCTOPOHHE OGpa30BAHHOMY HHKe-
HEepPHO-TEXHHYECKOMY [I€PCOHAJY.

MaxcumanrHoe ofeclieueHHe FOPOACKOrO H CeJIbCKOTO Hace/leHHs
LeHTPa/IH30BAHHLIM BOJOCHAOXKEHHeM, BOLOOTBEfEHHeM M rasocHab-
JKeHHeM B ycJoBHAX OOOCTpeHHs mnpoGaemnl TPYHNOBHX pecypcoB
MOXeT GBITh pEelIeHO TOJBKO 33 CYET KOMIJIEKCHOH MeEeXaHH3a-
UMH H aBToMaTHS3dUHH TPyaoemkux mnpomeccoB. Ortciona
BO3HHKAeT HeOBXOAUMOCTb CO3JaHHs COOTBETCTBYIOMHKX MAaWIHH H
MeXaHH3MOB, CPeiCTB aBTOMATH3aUHMH H KOHTPOJLHO-H3MEPHTE/IbHBIX
npuboOpoB, MOIIexauwuX CepHAHOMY NPOH3BOACTBY, a TaKke HX
MOCTOSTHHOrO  COBeplueHcTBoBaHHA. C 3Tol npoGnemoli CBf3aHa H
apyras npobaema — MOArOTOBKA KBaJH(QHUHPOBAHHOrO OGCHYKH-
BAIOWIEro MepCcoHasa, HMeloLIero 6osiee BLICOKHI TeXHHUECKHHA H ofuie-
00pasoBaTeNbHLII YpOBEHE, YeM 3TO HMEET MeCTO B HacTosluee BpeMs.

PaspuTHe CHCTeM oOTBejleHHMSI M OYHCTKM CTOMHBIX BOJA BeJeTcs
B HalpaBJeHHH TPHMEHeHHs1 HHTEHCHBHLIX TeXHOJOTHH, BEICOKOMpO-
H3BOIHMTE/bHBIX CPEICTB H COOPYXMEHHH, TpefyoMX H3MEHEHHA TMOL-
XoJla K MX 3KcnJ/lyarauun. BoaMoxKHOCTH aBTOMaTH3HPOBAHHEIX CHCTEM
ynpaBJeHHs! OTKPHIBAIOT MepCNeKTHBY HenpepHBHOA AHHAMHYECKOH
ONTHMH3aUHHK OTIEMBHLIX Y3JioB H coopyxenufi B uesoM. CraHOBHTCH
HeoGXORHMOM HHQoOpPMauyus O HajeXHOCTH CHCTEM H COOPYXKEHHH,
06 OUEHKe HX CTOCOGHOCTH K BOCIPHATHIO 3HAYHTENbHBIX KoJeGaHHui
pacxoa H KOHUEHTPALWH CTOYHBIX BOJ, O BAMAHHH CE30HHBIX H3Me-
HEeHHH ¥a XOf OUMCTKH M NXOOUHCTKH. HakonJieHHe Takoil HHpopMa-
UMH H ee MaTeMaTHuecKas obpaGorTka c yespio mphMeHenHs B ACY
npexcTaB/AoT cofoil BaXKHYIO 3ajauy Ganxatimero GyLyLero.
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IMPEIMETHBIN YKA3ATEJIb

A

AstorpodHue nponeccn 200
Arnomepanus uwacthy 209
AxktusHHH un 209
AmomuHaT Hatpus 112
Anmomuunfi xnopuetefi 112
Amomunns oxcnxnopun 112
Aniomunns cyasbar 112, 142, 147
Amoprusanus 343

Anonu 99

Aspaund sogu 201, 214
Asparopu 214

Bartomerp 126

Besorkasnocre 24

Buoras 221

BuonornyeckHe obpacTaHug 72

Buonorkyeckue npyam 200

Bronnenxa 202

BroduneTpa KanenpHne 202
BEICOKOHArpyXaemue 205

BroxumHueckas MoTpeGHOCTh KHCJIOPOAA
(BIIK) 185, 187, 200, 205, 209

BHouenos MHKpOOpraHn3MOB nousu [98

Brocynpdar warpus 70

Burymnas mactuka 338

Bakyym-nacocw 262, 263
Baxkyym-bunbtpu 229, 245, 247
Bentunsaropm 244, 306

BeposiTHocTs Ge3oTkazuoit  paborm 25
BepostHocts BoccTaHomleHHd 28
BasewenHufl ¢uapTp 222

Bonosoxau 13, 73, 83, 88

Bosnyxonybku 244, 247

Bpeska 311

Bpema wHapaGortku 26

r

Tasopyekn 245
374

Taswl roproune 291, 293, 294, 323, 324,
325

I'uapaBnnyeckas xpynHoete 189, 192
npouuctka [66
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Cuapasnuveckuft ymap 83, 96
sarsop 310, 333

I'npponuHamuyeckas npoyrerka 166, 187

I'HppomexaHHueckoe yaaneHHe necka 191

T'nppomerprueckne BepTywkH 163

Tuppourkionn 113

Tunposaesaropr 191

Topenue mopopsr 150

I'pynroBxa 338

I'ymuuoBue Bemecrsa 140

K

Jerunporenasnas akTHsHOcTh 209
Hesunderuus 71, 72
Tenpeccautu 220
Jetonupyiomyit wuyp 70
Hebexrockonna 160
Haera-notenmyan 196, 225, 227
HNucnepensn 194
JHcneruepckud nyHkT 188
JHonroeeuynocts 24

Honomut oboxxkeduudt 142
JonHbe OTROMeHHs 201
Jdpobunkn 188

Hpenaxubie Bogm 199
ioxepu 77, 178

X

JKenesa cynnbar 112, 142, 147
JKeneso xnopuoe 112, 142, 147, 240
JKenesoBakrepuy 74

XKenouxu 67, 68

3

3akoH HopManpuuli 34
pacnpenenenns 32
IKCNOHEeHUHAABHEA 33

ouu canuraphofi oxpamwm 9, 10, I,



H3sectkosoe moaoko 113

Hzsects ramenas 112, 147

Hnosuii wunpexc 210
Hurubnposarne 69, 70, 201
WHankaropuue Muxpoopranusmu 211
HurencuBnocTs oTRazos 25, 33

K

Kasutanus 61

Kanbkynannonnwe epuudum 340, 341
crathd 342

Kantax 63, 72

Karoanas sammta 301, 302

Kapton acGecrosmii 337
npoknagounwit 336

Kunernka ocampenns 192

Konbmaranus 72, 198

Koncepsaunsg 64

Konrponbrue wennranys 88—93

Koopnunarume taSanukd 159

Koppenstop 96

Kopposus 65, 76, 85, 98, 100, 293,
298, 301, 319, 331, 337

Kosppuuyenr rotosHoctH 3l
BoccTaHosaeHus 3l
onepaTHBHOH rotoBHocTH 31
OGBEMHOIO HCHONb30BAHHS
npocros 31
npopuiaktuka 31
TEXHHYECKOTO HcmosabsoBanug 31

Koarynautu 225, 227, 344

Kpusast otknxka 194

Kprrepuit Kemna 189, 191

Kymopoc Meanmii 55

189, 194

J1

Jlsnoo6pasoeanve 61

M

Maruus oxcuxsnopua 142

Marnetutr 149

MarmauTHellt XKenesnsk 149
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MauHe no ofcryxHBauuio 153
as npounctkd 166

Megs 137

Mean 139

MeraGonuam 211

Merantenxun 219
Mexanwaeckas npouncrka 169
Mpamop 139

H
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Hule 359
obimeskcnayaranuonsue 358, 359
uexosue 358
HapaGoTka spemenn 26, 32
Hacocu 39, 245, 258
HacocHue cranuun 14
Hatpu#t eaxuii 139, 147
Hutpubnxanus 206, 210
HuswHe muprue kuenoru 220
Huryarme Gakrepun 212
Hamopaxueauue 200
Hamatupuuft cnupr 135
Hedprs 186, 203

0

Qson 112
OxucanTeNbHAg chnocobHocts 215
OpnunapHocts 36
Ocpernyrenn-nepernuparenu 215
Ortxasu 29, 30
Orcrofinugn 125, 197
Orcroiiuukn sropuynme 203, 217, 218
JABYXBAPYCHEIE 223
nepsHuHue 192
nonoynwe [29, 187, 197

[Mapount 336

ITeckonosxn [88

Inaekrosas kucioTa 69

Tnaxoso-npenynpeaHTeAbHLE PEMOHTH
u ocmorpu (II10, IIP) 6, 57, 74,
123, 130, 254, 275, 281, 309

IMepsaa nomomp 326
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TMoanaxpuaamua (II1A) 112
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Ions ¢uaprpamny 14, 198
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57
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