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FOCT P 56217-2014

HALMOHAIBbHbLIA CTAHOAPT POCCUUCKOW ®EAEPALINA

ABTOMOBWIJIbHbIE TPAHCNOPTHbIE CPEACTBA, UCTOJIb3YIOWMUE A3 B KAYECTBE
MOTOPHOI'O TOIMJINBA

O6wue TexHU4YecKue TpeboBaHUS K 3KCNnyaTaLMm Ha CXXUXKEHHOM NMPUPOLHOM rase, TeXHUKa
6e3onacHOCTU U MeToAbl UCNbITAaHUN

Automotive vehicles using gas as a motor fuel. General technical requirements for the operation of
liguefied natural gas, safety testing methods

OKC 43.060.40
[ata BBegeHunsn 2015-06-01

MpegucnoBue
1 PA3PABEOTAH ®epgepanbHbiM rocygapCTBEHHbIM YHUTApPHbIM MNpeanpuaTuem "LleHTpanbHbIn
opoeHa TpygoBoro KpacHoro 3HameHuM Hay4YHO-UcCrnefoBaTeNbCKUN aBTOMOOUIBHBIA M aBTOMOTOPHbIN
nHcTUTYT "HAMW" (PTYT "HAMIN™)

2 BHECEH TexHu4yeckum kommuteToM no ctaHgaptusaumm TK 56 "[opoxHbIn TpaHcnopT"”

3 YTBEPXOEH VI BBEJEH B ONENCTBME lMpukasom deaepansHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuto u metponoruun ot 11 Hosbps 2014 r. N 1531-cT

4 BBE[JEH BINEPBbIE

lMpasuna npumeHeHus Hacmosiwe2o cmaHlapma ycmaHoeneHbl 8 TOCT P 1.0-2012 (pa3den 8).
UHbopmayusi 06 usmeHeHUsIX K HacmosiweMmy cmaHdapmy nybnukyemcsi 8 exe200HOM (M0 COCMOSIHUI Ha
1 sHBaps meKyuwe2o 2o00a) UHopMayUOHHOM yKkaszamere "HauyuoHanbHele cmaHOapmel”, a ogpuyuanbHbil
meKkcm U3MeHeHUlU U [10fpaBoK - 8 EeXeMEeCSYHOM UHGOPMayUOHHOM yka3zamesne "HayuoHanbHblie
cmaHOapmebl". B cnyyae nepecMompa  (3aMeHbl) UflU  OMMEeHbl  Hacmosiuwez2o cmaHOapma
coomeemcmeyoujee ysedomrneHue 6ydem ornybnukosaHo 8 bruxaluwem 8birycke UHGOPMayUuOHHO20
ykazamens "HayuoHanbHble cmaHOapmbl”. Coomeemcemeyrow,as uHgopmayusi, yeedoMiaeHue U meKkcmsol
pasmewjaromcesi makxe 8 UHGhOpPMayUuoHHOU cucmeme obuje2o ronb308aHuUsi - Ha oguyuarbHOM calime
®edeparibHO20 azeHmMcemea 0 MEeXHUYECKOMY pez2yrupogaHuro u memporioauu 8 cemu VHmepHem
(gost.ru)

1 ObnacTtb NpUMeHeHus
Hactoswuin craHgapT ycTaHaBnMBaeT TexXHUYeckne TpeboBaHUSA K IKCMfyaTauum KpUOreHHbIX
GopTOBbIX TOMMMBHBLIX cucTem (ganee - KBTC), yCTaHOBMEHHbIX Ha aBTOMOOWIbHBIX TPAHCMOPTHbLIX
cpeactBax (ganee - ATC), paboTamlwmx Ha CXKWKEHHOM MpupoaHoM rase (ganee - CIIN); metogpl
UCMbITaHWUIA.

HacTtosiwun ctangapT pacnpoctpaHsietcs Ha KBTC, yctaHaBnnBaemble Ha ATC kaTteropun M n N B
cootBeTcTBMM ¢ TOCT P 52051, cHabXeHHble ABUraTeNS MU BHYTPEHHErO CropaHus.

TexHuyeckne TpGGOBaHI/IFl K KPUOreHHbIM cuctemMam nmntaHma n metobl UX ncnblTaHUn YCTaHOBJIEHbI

B [OCT P 56218.

2 HopmaTuBHbIe CCbISIKN
B HacTosLeM cTaHaapTe MCMNonb30BaHbl HOPMAaTMBHbIE CChINKM Ha cnegylolme cTaHgapTbl:
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FOCT 2.601-2013 EpguHass cuctemMa KOHCTPYKTOPCKOW —OOKyMEeHTauuu. OKcnfyaTaunoHHbIe
OOKYMEHTBI

FOCT 8505-80 Hedpac-C 50/170. TexHn4eckue ycrnoBus
FOCT 9968-86 MeTuneH XNOpUCTbIA TEXHUYECKUA. TeXHUYECKNE YCITOBUSI

FOCT P 56218-2014 ABTOMOGWNbHbIE TPaHCMNOPTHbIE CpeacTBa, paboTallme Ha CXKMKEHHOM
npupogHom rase. KpmoreHHble cuctemMbl nuTaHus. TexHnyeckmne TpeboBaHnsa n MeToabl UCMbITaHUN

MpumeyaHue - MNMpyn nonb3oBaHMM HACTOSILMM CTaHOAPTOM LEenecoobpasHo NpoBepuTb OEWCTBME
CCbIMIOYHbIX CTaHAApPTOB B MHGOPMALMOHHOW cuCcTeMe 00Liero nonb3oBaHUA - Ha oduumMansHOM canTe
depnepanbHOro areHTCTBa MO TEXHWYECKOMY PEryriMpoBaHuMIO M MeTpofiorum B cetn WMHTepHeT mam no
€XerogHomMy MHGOPMaUNOHHOMY YykasaTento "HauuoHanbHble cTaHAapTbl”, KOTOpbIA OMnybrMKoBaH Mo
COCTOSIHMIO Ha 1 siHBaps TeKyllero roga, U Mo BbIMyCKaM €XeMeCSA4YHOro WHMOPMAaLMOHHOIO ykasaTens
"HauuoHanbHble cTaHgapThl" 3a Tekywwuin rod. Ecnn 3aMeHeH CChbINOYHbIM CTaHA4apT, Ha KOTOpbIA AdaHa
HeJaTUpOBaHHAsA CCbifika, TO PEKOMeHOyeTCs MCNonb3oBaTb OENCTBYIOLLYIO BEpPCU0 3TOro crTaHgapTta C
y4eTOM BCEX BHECEHHbIX B AaHHYI BEpPCUI0 M3MeHeH. Ecnn 3ameHeH CCbINoYHbIN CTaHgapT, Ha KOTOPbIN
JaHa [JaTupoBaHHas CCbifka, TO PEeKOMEeHOyeTCs WCMOoMb30BaTb BEPCUMI0 3TOr0 CTaHAapTa C yKa3aHHbIM
BbllLE FOAOM yTBepXAeHus (NpuHATKSA). Ecnv nocne yTBepXAeHus HacTosIWero ctaHgapTa B CCbINIOYHbIN
CTaHOapT, Ha KOTOpPLIN AaHa AaTMpPOBaHHAas CCbifika, BHECEHO M3MEHEHUe, 3aTparnBatoLlee nonoxeHue, Ha
KOTOpOE [aHa CCbiflka, TO 9TO NOJIOXXEHNEe PEKOMEHAYETCS NPUMEHSITbL 6e3 ydeTa AaHHOro nameHeHus. Ecnu
CCbIMIOYHbIA CTaHAapT OTMeHeH 6e3 3amMeHbl, TO MOJIOKEHWEe, B KOTOPOM [JaHa CCbiflka Ha Hero,
peKkoMeHayeTCsi NPUMEHSTb B 4acTu, He 3aTparuBatoLLen 3Ty CCbInKy.

3 TepMuHbI 1 onpepeneHns
B HacToswem cTaHaapTe NPUMEHEHbI CreayoLwmne TEPMUHBI C COOTBETCTBYHOLLMMW ONPeaEneHNSMU:

3.1 BckunaHue: [lpouecc napoobpasoBaHUS NPWU CHWXEHUW [aBrieHWs HWXKe paBHOBECHOrO
3HaYeHwus.

3.2 ppeHax: Bbixod napoB KpMOreHHOM X1OKOCTN U3 Cocyaa B OKpYXaloLLyto cpeay.

3.3 ApeHaXHbIM BEHTUNb: 3anopHbIA BEHTUNb Ha APEeHaXHOM TpybonpoBoae.

3.4 MaKkcMManbHO AONYCTUMbIA YPOBEHb XWUAKOCTU: YPOBEHb XWOKOCTU B COCyAe, MpU KOTOPOM
WCKIMIOYEHO nepenonHeHne cocyaa npu TePMUYECKOM pacLUMPEHNN XXUAKOCTU.

3.5 3anpaBouYHbIN pe3epByap: PesepByap, M3 KOTOpPOro nNpOU3BOAMTCHA 3arnpaBka KPWOreHHOM
©OpPTOBOI TOMNNIMBHOW CUCTEMBI.

4 XapakTepucTuka KpMoreHHom 60pTOBOM TONNMBHOM CUCTEMBI
41 KBTC BxoguT B coctaB cunoBon yctaHoBkn ATC c rasoBbiM Asuratenem W [OIDKHA
NPOEKTUPOBATLCH, M3roTaBMMBATLCHA U 3KCMyaTUPOBATLCA C Y4E€TOM OCOOEHHOCTEN KOHKPETHOro Tuna
CUNOBOW YCTaHOBKW. B kavecTBe rasoMOTOPHOrO TOMMUBA WCMOMb3YETCA CXKUXEHHbIA MPUPOOHLIN ra3
(banee - CIMIN), Tennodusnyeckne CBOMCTBA KOTOPOro MOXHO OMpPeAensTb Kak ANst XUOKOro MeTaHa (CM.
npunoxexuve A).

4.2 KBTC xapakTepusyeTcs napameTpamu, 3HA4YeHWst KOTOpbIX OOIMKHbI OblTb 0BOCHOBaHbLI Mpu
NPOEKTUPOBAHNW, NOATBEPKAEHBI UCNbITAHUSIMU U NPUBELEHbI B TEXHUYECKON AokyMeHTaumm Ha KBTC:

- reoMeTpu4ecknii 06 beM KpuoreHHoro Gaka, n;
- Hanbonbluee konuyectso CIMIM, 3anpasnsemoro B 6ak, Kr;

- pabouee gasnexue, Mla;

- MakCcMmMaribHaa Npon3BoANTESIbHOCTb UCMapPUTENA, M3 Iy;

- gonyctumoe aaerneHue B 6ake, MIMa;
- Bpems nogbemMa gaBrneHusi B 6ake, MuH;

- BpemMsa 3anpaBKku XoJ104HOro 6aka, MuH;
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- BpeMS 3anpaBku Tennoro 6aka, MuH;
- BEMNMYMHA NOTEPb OT UCMAPEHUS, KI/Y;
- macca KBTC (HeTT0), KT;

- ATC vnu cnnoBas ycTaHOBKa/CUMNOBbIE YCTAHOBKU, AN KOTOPbIX MOXET OblTb MCNOMNb30BaHa AaHHasd
KBTC.

3HayeHnsa napamMeTpoB yKa3blBalOT B TEXHUYECKMX YCITOBUSAX HA KOHKPETHOE usgenve.
4.3 KBTC BkntoyaeT (cm. npunoxeHue b, pucyHok b.1):

- Bak KpUoreHHbIN ToNnMBHLIA (ganee - BKT);

- cuctemy perasudukaumm CI1T;

- 3aMnoOpHYI0 U pacnpefennuTensHyo apmaTtypy;

- cuctemy obecneyeHuns 6e3onacHoCTH;

- CUCTEMY N3MEPEHMI NapamMeTPOB XMAKON 1 ra3oBon asbi;

- 3anpaBOYHOE YCTPONCTBO;

- UnbTpBLI;

- TpybonpoBoabl (BKkM4Yasi rasonpoBoAbl), annapaTtbl TEXHONOrMYeckoih 06BSA3KM, MaluMHHOE
o6opynoBaHue, (Bknoyas Hacoc Ans nogauyn CIMI B ABuratesnb, HAcoc AN LMPKYNALUM TEMNOHOCUTENS 1

Ap.);
- KOMMMEKT KPENEeXHbIX 311IEMEHTOB;
- 3anacHoe 06opyaoBaHUe, UHCTPYMEHT, MPUHAANEXHOCTH - komnnekT 3UIT.
CoctaB KETC MOXeT yTOUHATLCH NPU KOHKPETHOM UCMONHEHUN.
4.4 KBTC pomkHa obecnevnBaThb:

- nogAepXaHvme YyCTOMHMMBOrO pacxoda rasa Ha Bxode B rasoBbli ABuratenb npu nobom konuvectse
CIr s BKT;

- napameTpbl MOLUHOCTM [Buratenss B COOTBETCTBMU C XapaKkTepucTukamu, 3asiBfeHHbIMU B
TexHuyecknx ycnosusx (TY) Ha gBuratens;

- CTabunbHOCTbL TEMMNEPATYPbI ra3a Ha BXOAE B ABUraTerb;

- 3anyck ra3oBOro ABuratens B AuManasoHe paboynx Temnepartyp, yka3aHHbix B TY Ha gBuraTens;
- 6esgpeHaxHoe XpaHeHue;

- BO3MOXXHOCTb NMPOBEAEHNS BCEX TEXHOIOrMYECKMX Onepauuni.

4.5 INpwu akcnnyataumm KBTC npoBoaaT cnegyrowmne TEXHONOTMYeCckue onepawmm;

- XpaHeHue u perasudukauyusa CIMI Ha 6opTy ATC;

- nogrotoeka KBTC k 3anpaBke CII" n 3anpaBka Tennoro un xonogHoro bKT;

- onopoxHeHue n otorpeB KbTC;

- npoeepka KBETC Ha repMeTU4HOCTb;
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- 06e3xknpnBaHNE CUCTEMBI;

- BaKyymmpoBaHne n3onAaunoHHOro npocrtpaHcTea.

5 XpaHeHue u perasumcukalmsa CKWKEHHOro NPUPOAHOro rasa Ha O6OpTy aBTOMOOUNbLHOro
TPaAHCNOPTHOrO cpeAcTBa
Mpu xpaHeHuun n perasmcukaumm CII Ha 6opTy ATC Heobxoanmo obecneumnTs:

- YCTONYMBYIO Nofavy rasa B ABuraTenb B HEO6X0OMMOM KONMYECTBE 1 NpU 3aaHHOM TemnepaType;
- 6e3onacHOCTb Npu XxpaHeHun u perasmdukaumm CII.

5.1 Oco6eHHOCTM XpaHeHUs1 CXMUKEHHOro MPUPOAHOro rasa Ha O6OpTy aBTOMOOWUIILHOrO
TpPaHCNOPTHOro cpeAcTBa

5.1.1 XpaHenune CII Ha 6opTy ATC MOXeT NpoBOAMTBLCS MPU OTKPLITOM MM 3aKPbITOM APEHAKHOM
BEHTWE.

5.1.2 Motepun CII NpyM XpaHEeHWM C OTKPbITbIM OPEHaKHbIM BEHTUNEM ONpeaenstoTcs BenUYMHOW
BHELLUHero Tenmnonputoka (CMm. npunoxexHue B), 3HavyeHne KOTOPOro MPUBOAMTCA B 3KCMMyaTaLUOHHOW
nokymeHTaumm Ha KBTC.

5.1.3 PacuyeTr gnutenbHocTn GesgpeHaxHoro xpaHenus CII B kpuoreHHoOM TommnmBHOM Gake npwm
Pa3nNMYHON CTeMNeHn 3anoNHEeHUst NpuBeaeH B Npunoxenuu .

5.2 Mepbl No ycTpaHEHWIO 3aCOPEHUA KOMMYHMKaUMUA 1 annapaToB TBEPAbIMU OTIIOXKEHUAMMU

Hanbonee BeposTHbIMM MecTamy ANS KpUCTannm3auum SBASIOTCA KPUOreHHas apmarypa, yepes
koTopyto npoxoaut CIIT, Heoborpesaemble yyacTku ucnapurtens-rasucukatopa. lepea Hayanom oTorpesa
crnegyeT ybeauTbCs, MCNOMb3ys rasoaHanusaTtopbl WNWM gpyrve annapaTtHble cpeacTBa, B OTCYTCTBUM
B3PbIBOOMACHOW KOHUeHTpauun metaHa okono KBTC. [Ina oTorpeBa MOXHO MCNONb30BaTb ropsAyyo BoAy.
He paspeluaeTcs ncnonb3oBaTh AMs OTOrpeBa YCTPOWCTBA C OTKPbITbIM NilaMEHEM.

5.3 TpeboBaHus 6e30MacHOCTU MpPU XpaHEHUU U perasuuKaumm CXMKEHHOro NMPUPOAHOro
rasa Ha 60pTy aBTOTPaHCMNOPTHOro cpeAcTBa

5.3.1 XpaHeHne ATC Ha OTKpPbITOM Nnowagke C LEeHTpanM3oBaHHbIM COpPOCOM rasa Ha CBeuvy
NPOBOANTCA C OTKPbITBIM ApeHaxem. B atom cnyyae pgpeHaxHbin raszonposog KBTC pomkeH ObiTb
NpMCoOeauHEH K YCTPOWCTBY cOpoca Ha cBedy. Takke gonyckaeTcs xpaHeHue ATC Ha OTKpbITOW nnoLwiagke ¢
OTKPbITBIM ApeHaxeM npu cbpoce rasa.

5.3.2 Ecnu B koHCcTpykumm KBTC oTcyTCcTBYET cuctema nogaepXaHus HanmMeHbLUero Aonyckaemoro
OaBrieHns, TO NPy XpaHeHMU C OTKPbITbIM APEeHaXeM crnefgyeT KOHTpOnMpoBaTb U3MEHEHNE aTMOCdEepHOro
AaBrieHns, 4ytobbl NpM HEOBXOAMMOCTM NyTEeM OTKIOYEHUS APEHAaXHOro YCTPOWCTBA MCKNHOYMTbL MOACOC
aTMocgepHoro Bo3gyxa B BKT.

5.3.3 lpoBepKy repmMeTUYHOCTM MpPefoXpPaHUTENBHOrO KranaHa npoBOAAT CUrHaNIM3aTopoM UMK
0OMbINMBaAHNEM BLIXOOHOrO OTBEPCTUS ApeHaxHoro Tpybonposoaa. Mpu npoTeykax npesoxpaHUTENbHOrO
knanaHa akcnnyataums ATC He gonyckaeTcs.

6 3anpaBKa KpUOreHHoM 60pTOBOMN TONJINBHOW CUCTEMbI CXXUXKEHHbIM NPUPOAHLIM ra3om
6.1 O6LwKMe nonoxeHns
6.1.1 B npouecce 3anpaBku crnegyet ymMeHbluaTb ANUTENbHOCTb Onepauuum U cokpawatb notepu
XMAKOCTH, a Takke obecneymBatb ycnoBms 6€30nacHOCTM NpuW BbINMOMHEHUN Onepauun.

6.1.2 CkopocTb 3anpaBku 0Oaka onpefensiT pPacxXO4oM XMAOKOCTW, 3aBUCSALLUMM OT [aBreHUs B
3anpaBOYHOM pe3epByape, U NoTEPSIMU Ha TPEHME B NOAAIOLWMX N APEHAKHBIX KOMMYHUKaALUSX.

6.1.3 YnpolieHHbIn pacyeT anutenbHocTn 3anpaBkm KBETC M notepb XWUOKOCTU MNpU 3anpaBke
npveeaeH B npunoxexHmn 1. CyuiecTBEHHOE OTKIMOHEHWE peanibHOW ANUTENbLHOCTM NpoLecca 3anpaBku OT
pacyeTHOro 3Ha4YeHus1 CBUAETENbCTBYET O MOSABMEHUM NapoBou basbl B 3anpaBoOYHOM KOMMYHWKaLMK, O
3acopeHun 3anpaBovyHON KOMMYHUKALMU UIK O NOBbILLEHHOM COMPOTUBMNEHUU APEHAXKHON KOMMYHUKALUN.
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6.2 Mopspok npoBeAeHUA 3anpaBKu KPUOreHHOW GOPTOBOM TOMJIMBHOW CUCTEMbI CXKWXKEHHbIM
NPUPOAHLIM rasom

6.2.1 Bo Bpemsa 3anpaBku [aBneHve B 3anpaBOYHOM pe3epByape noaaepXkvBaloT Ha YpOBHE
pabo4yero 3HayeHus, HO He Bbilwe, Yem paboyee aaenenne KBTC.

6.2.2 lNpekpallieHne npouecca 3anpaBku NPoOBOAAT OAHUM U3 CNOCcoBOB:;

- Npu cpabaTtbiBaHWUM orpaHuumTens yposHsi BKT;

- M0 ANEKTPUYECKOMY CUrHany oT ypoBHemepa H6aka Ha aBTOMaTMYecKoe npekpalleHme 3anpaBku;

- M0 3BYKOBOMY UM CBETOBOMY CUrHany oT ypoOBHEMeEpa Ha NpeKpaLleHne 3anpaBkyM onepaTopom.

6.2.3 o okoH4YaHWMM 3anpaBKku crnegyeT 3aKpbiTb BEHTUMb MOAAYM XXMAOKOCTU M3 3anpaBOYHOrO
pesepByapa, CHU3UTb OaBrneHne B Oake [0 aTMocepHOro, OTCOEAMHUTb 3anpaBO4YHOE YCTPOWCTBO,

3aKPbITb 3anNpaBOYHYIO FOPSIOBUHY 3aryLIKOWA.

6.3 TpeboBaHus 6e30MacHOCTU Npu NpoBeAeHMU 3anpaBKu KPUOreHHOW 6OPTOBOM TONNMBHOMN
CUCTeMbl CXUXKEeHHbIM NPUpPOoAHbLIM ra3om

6.3.1 3anpaeky KBTC CIII Ha KpuoOreHHoM 3anpaBO4YHOM CTaHUMWM MPOBOAAT B aBTOMATU4YECKOM
pexume ynpasfeHuss B COOTBETCTBUM C TEXHOJIOMMYECKUM pPEerrnaMeHToM CTaHuMu, a 3anpaBKky BHE
KPMOTeHHOW 3anpaBOYHON CTaHUUWM - NO COOTBETCTBYIOLLEN TEXHOMOrMU 3anpaBku, KoTopas AOSPKHA ObITb
paspaboTaHa 3JKCnnyaTUpylowwen Cryx00n, UCXOAs M3 TEXHUYECKOW OOKYMEHTauuW Ha 3anpaBLUMK U Ha
KBTC.

PekomeHaytoTcs cnegylolimne 3Ha4yeHs napameTpoB:

- Hambonblee konudvectBo CII, 3anpaBnsemoro B 6ak. BKT gomkeH BknoyaTb B cebs MexaHu3m

3almMTbl OT NepenonHeHus, npegoTepaLLarowmi nepenvs 6aka 6onee yem Ha 90% OT BHYTpeHHero obbema
N aBTOMaATU4YeCKU OCTaHaBJ'II/IBaPOLIJ,VIVI 3anpasky npu 3anofiHeHUu;

- HaMMeHbLLee JoNycTUMOe AaBneHue B bake - He meHee 0,3 MlMa (3,0 krc/cm 2 );

- HanbonbLlee gonycTMoe gaeneHue B 6ake - He meHee 1,6 MIMa (16 krc/cm 2);

- BpeMs 6e34peHaXHOro XxpaHeHus - He MeHee 72 v;
- MOTEPM OT UcnapeHus (Ha Xnakom asoTe) - He 6onee 0,18 Kkr/u.
6.3.2 Npwn nposegexum 3anpasku KBETC CII" guratens ATC He gonxeH paboTtaTb.

6.3.3 lNepen 3anpaBkov JOMKHbI ObITb NPUHATLI MEpPbI, UCKIYaoLLMe CaMONpOn3BOIIbHOE ABMKEHNE
ATC.

6.3.4. lpu 3anpaBke M3 nNuTalOLWeEro pesepByapa (BHe KPWOreHHOW 3anpaBOYHOW CTaHUUK)
Heobxogmmo obecneyvnTb 3a3eMreHme NMTaloLWero pesepeyapa.

6.3.5 TlNogcoeovHeHve W OTCOEOMHEHWE 3aNpPaBOYHOrO YCTPOWCTBA K 3anpaBOYHOW TOPIIOBUHE
npoBoaAT npu atMocdepHoM aasneHmm B BKT.

6.3.6 B npouecce 3anpaBku AaBneHue B NuUTaloLeM pe3epByape B COOTBETCTBUM C 6.2.1 He JOMKHO
npeBblWaTh 3HayeHne paboyero gasneHus B KBTC.

6.3.7 OewkeHne ATC No OKOHYaHMIO 3anpaBku HEOOXOOMMO HaYMHaTb TOMBKO MOCIEe OTCOeOUHEHUS
3anpaBOYHOro YCTPONCTBA M YCTAHOBKM 3arfyLUKN Ha rOPfiOBUHY.

7 OnopoXXHeHUe U OTorpeB KPUOreHHOro TONIMBHOIO 6aka
7.1 LUtaTtHOe onopoXXHEeHNe KPMOreHHOro TONIMBHOro 6aka
7.1.1 WratHoe onopoxHeHne BKT npoBoasaT nepen 3aesgom ATC B nomeuieHve OO NpoBeAeHUs
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pernameHTHbIX paboT n pemoHTa KBETC. LUTatHoe onopoxHeHue ¢ nocneaytowmum otorpesom BKT Takke
NpoBOOAT AN yOaneHus HaKOMMBLUUMXCA B HEM MPUMECEN, BOCCTAHOBIIEHUS BaKyyMa B M30MSLMOHHOM
NPOCTPaHCTBE, PEMOHTA 1 TEXHUYECKoro ocemnaeTenscTBoBaHms KBTC.

7.1.2 JonyckaeTcs BblpabaTtbiBaTh octaTok CII npu paboTe apuratens ATC Ha XOnocToMm xoay.

7.1.3 OnopoXxHeHne 3akaH4MBalOT Npu nonHom yaaneHun CIIIT u3 Gaka. KoHTponb Hag MOSHbIM
OMOPOXXHEHMEM MPOBOAAT Yepe3 TpybonpoBoa HWKHEro cnveBa WUnM No ypoBHeMepy (ecnu TpybonposoAa
HWXKHero cnuea oTcyTcTByeT). OnpegeneHve ANUTENbHOCTM npouecca U pacxoga rasa Ha otorpeB BKT
Npon3BOAAT B COOTBETCTBUM C NpUnoxeHmem E.

7.2 ABapuinHoe onopoXXHeHne KPpUOreHHOro TonnmMBHoro 6aka

7.2.1 ABapuiHoe onopoxHeHne 6aka KBTC npoBogaT npu HapylweHUM repMeTUYHOCTU TensioBomn
n3onauum (HeynpasnsieMoe MoBbileHWe AaBneHus B 0ake), unv npu pasrepMeTusaumm CUCTEMbI (YTEYKu
CINr, nabniogaemble BM3yanbHO), MpU 3aCOPEHUN KOMMYHUKaUWUA, apMaTypbl M ucnaputenen TBepAabiMU
OTIIOXKEHMSAMMN.

7.2.2 [nsa npoBegeHus asapwuiiHoro onopoxHeHus KBTC Heobxoammo octaHoBuTb ATC, BbI3BaThb
pe3epBHYO LMCTEPHY M nepenuTb B Hee CII. Ecnu uuctepHy Bbi3BaTb HEBO3MOXHO, TO B Onvkanwem
MecTe, yganeHHOM OT >XUMNbIX U NMPOMbILIEHHbIX 30aHNA, C MOABETPEHHON MMM NepneHanKynsapHOn BeTpy
ctopoHbl o1 KBTC crnute CII Ha rpyHT C nocneaylowum mncnapeHnem B atmocdepy. [locne nonHoro
ncnapeHnst Xngkoctm Heobxoommo 3akpbiTe 3anopHyto apmatypy KBTC u TpaHcnoptupoBate ATC Ha
Bykcupe.

7.2.3 Tlpn aBapuiMHOM OMOPOXHEHUW Ha TFPYHT crnegyeT 3a CYeT perynmpoBaHnss CKOPOCTU
ONoOpOXHeHus nogaepxueaTtb nnowagp natHa ClMIT Ha rpyHTe He Gonee 1,5 m E (pekomeHgyeTcsa He BGonee

1,0m E ). CKOPOCTb OMOPOXHEHUSA PErynupyloT BEHTUEM CrMBa unn gaesneHnem B bKT.

8 Mepmognyeckoe ycTpaHeHuWe 3arpsi3HEeHUM KPUOreHHOW OOpPTOBOM TOMSIMBHOW CUCTEMbl B
npouecce akcnnyatauum (obesxmnpmBaHue)
8.1 HanbonbLliasa YyacTb BbICOKOKMMNALLMX MPUMECEN HakannMBaeTCs B CreAYOLWMX y3nax:
- ucnapuTtens;
- HWDKHSASt YacTb KPUOrEHHOro pesepByapa (panoH cnvea);

- apMartypa.

8.2 YpaneHune HakonuelMXcA npumecen u3 y3noB cuctembl KBTC npoBoAaAaT nyTteM npoayBKu
CUCTEMbI FOPAYMM BO3YXOM UIN NPOMbIBKN €€ HEOPraHN4YeCKUMU pacTBOPUTENSAMMN.

8.3 lNepeveHb 0bopygoBaHmMs, npucnocobneHmn n MmaTepmnanos, ucnonb3dyembix npu npomeiske KBTC
pacTBOPUTENSIMM, @ TaKkKe NOpPsSAOK NPOBeAeHNs paboT npyuBeaeHb! B NpunoxeHnm XK.

9 lNpoBepka KPMoreHHon GOPTOBOM TONNIMBHOW CUCTEMbI HA FrePMETUYHOCTb
9.1 MeTtoAbl UCNbLITAHUA KPUOFEHHbIX OOPTOBLIX TOMMIMBHbLIX CUCTEM aBTOTPaHCMOPTHbIX
CcpeAcTB, o6LmMe NONoXeHUs
9.1.1 TpuvemoyHble UCNbITaHMSA MNPOBOAAT Ha ronoBHom obpasue KBTC, paspaboTaHHoW Ans
KoHkpeTHoro Tuna ATC.

9.1.2 Uenbio uvcnbiTaHWA ABNSETCH MPOBEpKa COOTBETCTBUA TEeXHUYECKMX nokasaTternen wusgenusi
TpeboBaHMAM TEXHUYECKMX YCINIOBUI N HACTOSILLEro CTaHdapTa.

9.1.3 UcnblTaHns BKNIOYAOT NPOBEPKY:
- MPOYHOCTM KpenneHust obopynoeannst KBTC npu neperpyskax B COOTBETCTBMM C 9.2;

- OCHOBHbIX TexHuyeckux xapaktepuctuk KBETC, npuBefeHHbIX B TEXHMYECKOW OOKYMeHTauuu Ha
n3genve cornacHo 4.2;
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- ycnosun pabotel KETC coBMECTHO ¢ aBuratenem cornacHo 4.3; 4.4;
- pernameHTa Ha OCHOBHbIE TEXHOMOMMYECKME onepaummn cornacHo 4.5.

Ob6beM K mMeToabl UCMbITaHWA apmaTypbl M oTaenbHbix ycTponctB KBTC onpegensietr umx
N3roToBUTENb.

9.1.4 VNsgenue [onyckaroT K UCNbITAHMAM MPU NOMTHON KOMMIIEKTHOCTM 0BopyaoBaHMs, TEXHUYECKOM
OOKYMEeHTauun Ha u3genve u npu oTCyTCTBUM 3aMevaHnin Nocrne BHELLHEro 0CMoTpa nsaenums.

9.1.5 NMpoBepky Ha repmeTnyHOCTb anemeHToB KBETC npoBoasaT B cootBeTCcTBMM € 9.3.

9.1.6 Mpu OGHapyXeHUN TeYM KOHTPOSbHOIO rasa B MeCTe COedMHEHWs! YCTPOMCTBa AOMycKaloTcs
MOBTOPHbIA MOHTaX ra3oBbIX COEAUHEHWIA U NPOBeAEHNE NOBTOPHOIO UCMbITAHWS.

9.1.7 Tlepen Hadanom 3anonHeHns KBTC CKMKEHHbIM NPUPOAHBIM ra3om MpoBoAAT "Tennyw”
OnpeccoBKy cUCTEMbl B cooTBeTcTBUM € 9.3 u npoBepsoT repmeTndHocTe KBETC B uenom, Bkmouyas
3anpaBoOyHbIN y3en.

9.1.8 Ona nogrotoBkn KBTC k npuemy CIIT HeobxoamMmo 3ameHnTb rasoByto atmocdepy B BKT Ha
pabouyto cpeny (MPUMpPOAHbLIN ra3) METO4OM MONOCKaHusA (TpexkpaTHbIM nepuogmyeckum pasbasneHnem
razoobpasHbiM a30TOM) UMM BakyyMMpOBaHMEM BHYTPEHHEro cocyaa v apyrux anemeHtos KBTC.

9.1.9 TexHuyeckoe obcnyxmeaHne KBTC BO BpemMsi UCMbITaHMW MNpPOBOAAT B COOTBETCTBUMM C
TEXHUYECKOW JOKYMEHTaUNEN Ha nsgenve.

9.1.10 3agaHHble 1 (baKTVI‘-IeCKVIe AaHHble, MNMOoJTy4YeHHbIE NPU UCNbITaHUAX, OTPa)XakT B NPOTOKOMax
NCMbITaHUHN, yTBEPXAEHHbIX B YCTAHOBJIEHHOM NnopAkKe.

9.2 MpoBepKa NPOYHOCTU KpenneHns obopyaoBaHusA
9.2.1 lNposepky npoyvHoCT KpenneHusa obopygosaHua KBTC Ha cooTtBeTcTBME TpeboBaHuam 4.10
FOCT P 56218 nposogsrT:

- pacyeTHbIM METOLOM;

- METOAOM CTaTMYECKUX WCMbITAHUA, WUMWUTUPYIOLLMX COOTBETCTBYHOLUME BEMNUYUHBLI MEPETPY3KU, C
NpunNoXeHneMm ux K LeHTpy macc BKT;

- METOOOM AuHamuyecknx ucnoltaHun ATC (Ha ygap).

9.3 NMpoBepKa Ha repMETUYHOCTL 3NIEMEHTOB KPMOreHHOW 60PTOBOM TOMNJIMBHOW CUCTEMBI
lMpoBepky Ha repmeTndHOCTb anemeHToB KBTC gonyckaeTcsi NnpoBOANTb:

- nytem 3anonHeHus KBTC rasom ¢ TemnepaTypon OKpyxatoLlen cpenbl npyu pabovem gaBreHun ¢
nocrneaylowum obmbINMBaHMEM PasbeMHbIX COEANHEHUA UM NO NageHuio AaeneHns B cucrteme ("tennasa”
onpeccoBka);

- nytem 3anonHexHus KBTC xwugkum asotom unm CIMI npu paboyem paBneHun, ¢ BU3yarbHbIM
KOHTPONEM pa3beMHbIX COeMHEHN N CBapHbIX LWBOB ("xonoaHas" onpeccoska);

- MyTeM KOHTpOrs Bo3ayLiHoW cpeapbl Bokpyr KBTC ¢ nomoLubio razoaHanusaTtopa unv curHanusaTopa
(koHTpONb BO3AYLUHOW cpeabl).

9.4 MNMpoBepKa KayecTBa TENNOU3ONALUN N BpEMEHU Be3apeHaXHOro XpaHeHus
9.4.1 Uenbio ucnbiTaHUn ABRSeTCA MNOATBEPXKAEHWE BENMYMUHbLI MCNApPeHus U  OfUTEeNbHOCTU
0e3npeHaXHOro XpaHeHusl, NPUBEAEHHbBIX B TEXHUYECKOW JOKYMEHTALMN Ha n3genve.

9.4.2 Bce knanaHbl U BEHTUINN nepen ncnbiTaHMAMKU 3aKpbiBakOT U NPOBEPAOT HA repMeTUYHOCTb.

9.4.3 KayecTtBo Tennousonsaumm onpenenstoT notepsiMM OT UchnapeHus xugkoro asoTta. [oTepu ot
NcnapeHnst XnaKoro asoTa AOMKHbI 6biTb He Bonee 0,18 kr/y.
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9.4.4 [nutenbHocTb 6e3gpeHaxHoro xpaHeHusa ClIT onpeaenawT N0 CKOPOCTUM MOBbILLEHUS
AasrneHns B BKT npwu 3akpbITbix BEHTUNAX M KrnanaHax. [NoBblleHne AaBneHnst onpegenstoT No MaHOMeTpy
KBTC.

9.4.5 Ecnn Bpems 6e3gpeHaxHOro xpaHeHus bonee 72 4, To onyckaeTcs onpeaensatb ANUTENbHOCTb
6e3gpeHaxHOro XpaHeHUs pacyeTHbIM MyTeM, UCMOMb3ys 3KCMEPUMEHTANbHO onpeferieHHble 3HaYeHus
TennonputokoB K BKT.

9.5 CoctaB M NOPAAOK cCOrnacoBaHWUA 3KCMNyaTauMOHHOW AOKYMEHTauuum Ha KPUOFeHHYHo
GOpPTOBYIO TONNIMBHYIO CUCTEMY

9.5.1 SkennyaTtaunoHHas gokymeHtauusa Ha KBTC Bkniovaer:

- MHCTPYKLMIO NO 3KCnnyaTauuu;

- nacnopT Ha 6ak KPUOreHHbIN TOMSIMBHbBIN YCTAHOBIIEHHON POPMbI;

- nacnopt-cpopmynsap Ha KBETC cornacHo NTOCT 2.601.

9.5.2 PaspelueHune Ha BBog B akcnnyatauuto KBTC Bbigaetcs nuUOM, Ha3Ha4YeHHbIM MpUMKas3oM Mo
opraHusaumn, akcnnyatupytowen KBTC, pgna ocywectBneHWss nNpouM3BOACTBEHHOrO KOHTPOMsS Hag
cobnogeHvem TpebosaHWi NpoMbILLeHHoN 6e30nacHOCTM Npy 3KcnnyaTaunmM cocygoB, paboTarowmnx nog
OaBreHVeM, Ha OCHOBaHWWM AOKyMEHTauuW M3rOTOBUTENSA MOCre TEXHUYECKOro OCBMAETENbCTBOBAHMSA U
NpOBEpPKN OpraHv3aunm o6CnyxmBaHms.

9.5.3 Paspewernne Ha BBog KBTC B akcnnyaTtauumio 3anucbiBatoT B nacnopTe-cgopmynspe Ha KBETC.

9.5.4 Ha kaxagyto KBETC nocne Bblga4yn paspeLlleHns Ha ero akcrnnyaTauui AOMKHbl ObiTb HAHECEHbI
Kpackol Ha BUAHOM MeCTe UNun Ha crneunansHon Tabnuuke popmatom He meHee 200 MM Ha 150 MM

- PErNCTPALOHHBIN HOMEpP NPeanpUsATUS;

- pabouee n NpobHoe JaBneHue;

- 4ncno, Mecsl 1 rof NocneayLLMX OCMOTPOB U UCTIbITAHUIA.
9.6 KoHTponb Bo3ayLliHOM cpeabl

9.6.1 KoHTponb Bo3ayLiHon cpedbl Bokpyr KBTC ¢ nomoLbio razoaHanusaTopa unu curHanusatopa
NpoBOAAT Npu pabounx TemnepaTtypax 6e3 cneynansHOro NoBbILLEHNS OABNEHUSA B CUCTEME.

9.6.2 KoHTponb Bo3ayLWHOW cpefbl NPOBOAAT, Kak npaBuno, npu exegHesHoMm ocmotpe KBTC:

- ANs NPOBEPKM y3na 3anpasku Ha repMmeTnyHocTb npu 3anpaske KBTC CIT;

- NPV NOA03pEHUsAX Ha HapyweHue repmetudHocTn KBETC.

9.6.3 B kayecTBe CuUrHanm3aTopOB MOXHO WCMOMb30BaTb Npubopbl (TeyenckaTenu) ¢ gonyckaemoun
abCoNOTHON MOrpeLlHOCTbI0 He Huxe 5% OT HWXKHEro KOHUEHTpauWOHHOro npedena pacnpocTpaHeHus
nnameHun, To ecTb NOrPeLUHOCTb He AormkHa npesbiwaTth 0,25%.

9.6.4 [llepen npoBepkoM Ha repMETUYHOCTbL crnegyet ybegouTbecs, YTO OTCYTCTBYEeT (QOHOBas

KOHUEHTpauunAa MeTaHa B aTMOC(*)epHOM Bo3ayxe.

Mpunoxexue A
(obs3aTenbHoE)

Tennocusnyeckne cBoncTBa MeTaHa

Tabnuua A.1 - Tennodursmyeckne CBOMCTBA XUAKOIO MeTaHa Npu HopMasnbHOM aTMOCHepHOM AaBneHum
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PaBHoBecHas Temnepatypa, T s 1K
TennoTa ncnapexus, r 512,4 k[x/(kr-K)
MNOTHOCTb XUAKOCTH, o 4245 kr/m>
[MNOTHOCTbL HacbILLEeHHOro napa, I:'" 1,8 Kr/M3

TennoemKoCTb XUAKOCTH, C 3 3,46 klbx/(kr-K)

TennoemkocTb rasa, C p 2,2 k[x/(kr-K)
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PucyHok A.1 - PaBHoBeCHble TemnepaTtypa 1 AaBreHune Xuakoro metaHa
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PucyHok A.2 - NMNOTHOCTb XMAKOro MeTaHa
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PucyHok A.3 - IMNOTHOCTb HaCbIWEHHOro napa MeTaHa

Mpunoxexne b
(obs3aTenbHoE)

TexHonornyeckasi cxema KpuoreHHou 6o0pToBOM TOMNJIMBHOW CUCTEMbI
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1 - BHyTpeHHuI cocyq BKT; 2 - HapyxHbIn koxyx BKT; 3 - ucnaputens camoHagnysa; 4 - NnpoayKLMOHHbIV
ncnaputenb-rasmdgukaTop; 5 - nepeknoyaTesib XXMAKOCTHON U napoBon diasbl; 6 - MarncTpanbHbIi BEHTUIb;
7 - CKOpOCTHOW KnanaH; 8 - perynatop aasneHus B BKT; 9 - BeHTUNb ucnaputena camoHagayea; 10 -
BEHTWUIb aBapUHOMO CNMBa XWAKOCTU U3 6aka; 11 - BeHTUNb ApeHaxHbln; 12 - knanaH
npegoxpaHntenbHbin; 13, 14 - obpaTtHble knanaxbl; 15 - MaHoMeTp; 16 - yka3aTtenb YpOBHS; A -
3anpaBoyHas nuHus; b - apeHaxHasa nuHus; B, I - Bxoa 1 BbIXof TeNNOHOCUTENSA N3 NPOSYKLMOHHOMO
ncnaputens-rasndukaTopa;

- MecTa BO3MOXXHOW KpUCTanmM3awmm BbICOKO kKunswmx npumecen B CIT.
PucyHok B.1 - YnpolieHHas nHeBmorngpaenunyeckas cxema KbTC

MNpunoxexne B
(obs13aTEnbHOE)

PacueT ckopocTy ncnapeHums CXUKEHHOro NpUpPoOAHOro rasa nNpu XpaHEHUM € OTKPbITbLIM APEHaXHbIM
BEHTUIEM
Mpu xpaHeHun CII B BKT ¢ OTKpbITEIM ApEeHaKHbIM BEHTUNEM UM NPU NOCTOSAHHOM aTMOCHEPHOM
AaBreHnn CKOPOCTb NCnapeHns Xnakoctn G, Kr/c, BbIYMCNAT o hopmyne

== (B.1)

roe Q - TennonpuToK K BHYTPEHHEMY cocyay, BT;
r - Tennota ucnapenus CII, Ix/kr.

Ecnun aTtmocdepHoe aaBneHue MeHSIeTCsl, TO CKOPOCTb UCNAapeHNs XUAKOCTU G, Kr/C, BbIMUCHSAOT NO
dopmyne

& M.
o= _TsTats
r £, (B.2)

roe M s - macca Xngkoctun B cocyae, Kr;

C; - TEMNOEMKOCTb XuakocTu, [hk/kr;
T ; - paBHOBeCHada Temnepartypa, K;
"
" - NNOTHOCTb NapOB XWUAKOCTY, KM= ;

P: - Temn nameHeHnd aTMOC(*)epHOFO nasnexus, lNa/c (I'Ipl/l NnoBbIWWEHNN JaBlieHNA 3Ta BENTMYMHa
nonoxuTternbHad, Npu CHWXXeHn gaBreHunsa - 0Tpv|u.aTeana;|).

Mpunoxexuve I
(obs3aTenbHoE)

PacueT noBbiweHUs AaBrieHUs B cocyae npu 6e3gpeHaXHOM XpaHeHUU CXUXKEHHOro NPUPOAHOro
rasa v gonyctumas cteneHb 3anosiHeHUsi KPMOreHHOro TonnMBHoOro G6aka
Bpema noBbllleHUs [OaBneHUMss OT HayanbHOro [0 KOHEYHOro 3HadyeHus (ONWUTenbHOCTb
Ge3npeHa)HOro XxpaHeHus) t, 4, BbIYMCNSAOT No dopmyne

i=0 B(WM.S':'.S +chw}(ﬂ _T::EI]'
’ 26000 , r1)
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roe Y- cteneHb 3anonHeHus cocyaa XUOKOCTbIO;

M : - mMacca XuakocTu B cocyae, Kr;

C: - TENNOEMKOCTb XUAKOCTU, [K/KrK;

My - mMacca CTeHOK cocyaa, Kr;

Cyw - TENNOEMKOCTb Matepuana cTeHku cocyaa, Ix/krK;
T ; - KOHe4yHasi paBHOBeCHas Temnepartypa XuakocTtu, K;

T :0 - HayanbHas paBHOBECHas TemnepaTypa Xuagkoctu, K;

Q - TennoBoK NOTOK K cocyay, BT.

lMpumep - Pacyem sepemeHu, 3a komopoe daesieHue 8 BKT, 3anonHeHHbIMm CIIM, noebicumcsi 0o

npedesibHO20 3Ha4YeHusi, eciu obbem b6aka 300 n (0,3 m3 ), Macca eHympeHHe20 cocyda 160 ke,

mamepuan - cmanb 12X18H9T, cmeneHb 3anonHeHus 0,85, mennonpumok k 6aky 6 Bm, HaYyasibHoe
OdaenieHue e 6ake 0,1 Mlla, paboyee dasneHue 1 Mla, mennoemkocmb cmanu 12X18HI9T paeHa 300
Hx/(ke-K).

U3 pucyHka A.1 onpedesnisieM memmnepamypbl pasHoO8ecHOU xudkocmu npu OaeneHusix 0,1
Mlla u 1,0 MlNa. Umeem

Ts0=111K,

Tz =148 K.
OnpedensieM nyIomHocmMb UOGKOCMU NMpu HavyaslbHOM OaeJsieHuUU (PUCYHOK A.2)

r
P" = 424 k2/m*
u maccy xudkocmu e cocyde npu NosIHOM 3arnoJIHeHuu

M, =p"-V =424-0,3 =127 g
Bpewmsi noebiweHust memnepamypbi om Tzq 0o Tz ebiqucnsiem rno ¢popmyne (I'. 1)

_g.g(8,85 1273460 +160-300) (148 111)
E= a 36&&'6 =578'-I=24cym.

Takum ob6pa3om, epemsi 6e30pPeHaxHo20 XxpaHeHUs1 NosIHo20 6aka cocmasum OKoJsio 24 cym,
npu amom daesnieHue 8 6ake noebicumcsi 0o 10 6ap (1 Mlla).

Onpedenum epemsi, 3a Komopoe dassieHUe 8 mom e 6ake nodHumemcs ¢ 0,3 Mlla do 1 Mfa,
ecJlu macca 2a3a paeHa 42 ke (cmeneHb 3anosiHeHus1 pasHa 0,3)

_ g 423460 +160-300) (148 — 126)
=10, 3600 -6 =197 4 = 8,2 cym.

BudHo, Yymo ymeHbweHue Macchl XUOKocmu e cocyde u rnoebliweHue HavyasbHO20 OaesieHus
(u, coomeemcmeeHHO, Ha4dasibHOU memmnepamypbl) NMPUEOOsIM K COKpauw,eHuro AnumesnbHocmu
6e30peHa)kHO20 XPaHeHUsl.

MakcmmanbHo gonyctumyto npu 3anpaBke CII ctenedb 3anonHeHus BKT Wigy BblumMcnsoT no
dopmyne

_Pm
Wnax = oh - (r.2)

t
roe pm - MNOTHOCTb XNOKOCTU Npn MakCuMmaribHOM 3Ha4eHn aaBreHud, Kr/m 3 ;

f
I:'D - MNOTHOCTb XXNAKOCTU NMpn AaBlieHNN 3anpaBKu, KF/M3 ;
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lMpumep - Pacyem makcumanbHOU cmerneHu 3anosiHeHusi BKT npu 3anpaeke CIIIT e cnyu4ae,
ecsiu daeneHue 3anpaeku paeHo 0,1 Mla, a paboyee dassieHue cocyda pasHo 1,0 Mlla.
U3 pucyHka A.1 onpedensiem 3Ha4yeHuUe memrepamyp, paeéHoeecHbIx daeneHuro 3anpaeku (0,1

Mrla) u pabo4yemy daeneHuto (1,0 MIa). Umeem T ; =111 K u T ; =148 K. U3 pucyHka A.2 onpedensem

nnomHocmu xudkocmu npu 111 K u 148 K, coomeemcmeeHHO ,0.5=420 ke/m3 u ﬁ?:n =360 ka/m?3 .
3HayeHue MakcumanbHO donycmumoli cmeneHu 3anosiHeHusi BKT npu 3anpaeke eblducrisieM Mo
¢opmyne (I".2)

360
=" =085
Vinax 420

Mpunoxexue [
(obs3aTenbHoE)

PacueT npouecca 3anpaBku KpUoreHHonM 60pTOBOM TONNIMBHOW CUCTEMbI
3agaum pacyera:

- onpegenntb BpemMd 3anofiHeHna BKT 0o 3agaHHOro KonuyecTsa XUOKOCTY;
- onpengenntb NoTepun XNAKOCTU NMpu 3anpaBkKe.

3anpaBka npoBOAUTCH NpPW Cneaylwux YCroBUSX: AaBfeHMe B 3anpaBOYMHOM pesepByape
noggepxuBatoT NoctosiHHbiM, CIMIM noctynaet B BKT B ogHOa3HOM COCTOSHUM (KMOKOCTb HeporpeTa Ao
pPaBHOBECHOIr0 COCTOSHMSA), ANUTENbHOCTb 3anpaBku, N0 BO3MOXHOCTU, MUHMManbHa ("ObicTpasn” 3anpaska).

3anpaBKa cocyna KpI/IOFeHHOIZ XMOKOCTbIO BKIKOHaeT OBa npouecca: oxXnaxaeHune CTeHOK cocyada u

3anosiHeHne ero >xuakocTbto. MNpu "GeiCTpor" 3anpaBke "Tennoro” cocyaa 3anosIHEHNE MOXET 3aKOHYUTbCS
paHblle, YeM CTeHKM MOMHOCTbI0 oxnagdatcd. [MoaToMmy nocrne OKOHYaHWs 3anpaBku AaBrieHue B cocyae
pacTteT, yto Ana BKT gonyctumo.

PacueT npouecca 3anpaBky NpPOBOAMUTCS, Kak MPaBWmo, C MOMOLLBI crneumanbHbIX NporpaMMHbIX
CPeAcTB, HO ANsi NPUONMKEHHOW OLEHKM OCHOBHBLIX napameTpoB 3anpasku KBETC MOXHO ucrnonb3oBaTb
YNPOLLEHHbIE anropuUTMbI.

Mpy pacyeTax 3HayeHwe KoapduuMeHTa TpeHust A npuHumaroT paeHbiM 0,02-0,03, 3HaueHust
koadppmLUMeHTa WCMONb3OBaHNA pecypca Xornoda XugkocTu 4 paeHbiM 0,8-1,0, npuyem, yem 6Gonblue
ANUTENbLHOCTb NpoLecca 3anpaBku, TeM Gornblue 3HadYeHve koahduumeHTa & .

Cpeﬂ,HPOIO TeMnepaTtypy CTeHKM BHYTPEeHHEero cocyaa E'm , K, BbluMcnsoT no cbopmyne

o B4
mToy (a.1)

roe IE'I:l - Ha4alnbHada TemMmnepartypa CTeHKN BHYTPEHHEro cocyaa, K;

T: - paBHOBecHasi TeMnepaTypa npv aaeneHuu P, K.

MpunoxeHue E
(obs3aTenbHoE)

OnpepneneHve oNUTENLHOCTU NMpoLecca U pacxoda ra3a Ha oTorpeB BHYTPEHHero cocyaa
KpuoreHHoro 6aka
[OnutenbHOCTb oTOorpeBa BHyTpeHHero cocyga BKT npu nocTosHHOM 3HayeHuM pacxofa rpetoLlero
rasa BbIYMCNAKOT No hopmyne
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_Mw':w In TEI_'EJDD
aF Ty — &

W

Bz =

e, | 1—exp| —

roe tiz - Bpemsi oTorpeea, c;
My - Macca CTEHKM BHYTPEHHEro Ccocyaa, Kr;
Cw - TEMNOEMKOCTb MaTepuarna cTeHku cocyaa, Ix/krK;
To - Temnepatypa rasa, NocTynatoLwero Ha oTorpes, K;

E'I:I ) IE'I:ll:l - Ha4alibHaa U KOHe4YHaa TemMmnepaTtypbl CTEHKU Npn OTOorpese, K;

G - pacxop rasa, Kr/c;
Cp -wusobapHasa TennoemkocTb rasa, [x/krK;

- KOAdhPUUMEHT TENNooTAaYN OT CTEHKM K rasy, B1/m 2 ‘K, 3Ha4YeHMs KOTOpPOro Npu eCcTeCTBEHHON
KOHBEKUMW NpeacTaBneHbl Ha pucyHke E.1;

Fw - NOBEPXHOCTb BHYTPEHHErO COCYAa, M 2.

50,00
45,00

40,00 ‘/’r

35,00
30,00 =

25,00
20,00 ##H,s’
15,00

Koado huument TennooTaaym, Brime

s
10,00
5,00
0,00
0 0.1 0,2 0,3 0.4 0,5 0,6 ar

Hasnedne B cocyde. MIMa

PucyHok E.1 - 3HayeHus koacpduumneHTa Tennootgavm npyu eCTeCTBEHHOW KOHBEKLUN Anst MeTaHa
O6wuin pacxoq rpetoLuero rasa Ha otorpes cocyaa M iz , Kr, BblYMCIAOT No dhopmyne

Mz=Gtz. (E.2)

lMpumep - Pacyem dnumenibHOCMuU omozpeea U pacxoda rnpupodHo20 2a3za Ha omozpee BKT
o6bemom 290 51, ecnu Macca eHympeHHe20 cocyda 95 k2, moeepxHocmb 8HympeHHe20 cocyoda 2,9
m ¢ , Mamepuan cocyda cmanb 12X18HI9T c¢ mennoemkocmbio 300 [x/(k2-K), Ha4yanbHas

memnepamypa cocyda 120 K, memnepamypa 2a3a onsi omozpeea 320 K, pacxod 2a3a Ha omozpes
0,003 k2/c, OaeneHue 2a3a 8 cocyde 8 npouyecce omozpesa noddepxueaemcsi Ha ypoeHe 0,1 Mla.
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U3 pucyHka E.1 onpedensiem 3HavyeHue KoaghchuyueHma mennoomadayu & =13,6 Bm/m 2 K.
o ¢popmyne (E.1) ebiyucnssiem

— 95,300 [320—280
fG =

156. 2,9 320-120
0,003, 2200

]: £800¢.
0,003 2200 1—exp| -

Konuvyecmeo 2a3a Ha omozpee ebivucnsiem rno gpopmyise (E.2)
M =0,003-6800 = 20,4 ka.
Takum 06pa3oM, KPUO2EeHHLIU MorMJueHbIli 6aK MOXHO omoz2pemb MMPUMEPHO 3a 2 4.

Konuyecmeo memaHa Ha omozpee cocmaeum 20,4 k2 unu okono 5 6annoHoe o6bemom 40 n
KaxObilU ¢ OasneHuem 15 Mla.

MpunoxeHune XK

(obs3aTenbHoE)

MepeyeHb 060pyaoOBaHUA, NPUCNOCOGIEHMI U MaTepuanoB, NPUMeHAeMbIX NPU NPOMbIBKe
KPUOreHHOM GO0pPTOBOM TOMNJIMBHOW CUCTEMbI PAaCTBOPUTENAMMU, U NOPSA[OK NpoBeAeHusi paéoT
K.1 [lns npoBeaeHus npombiBki KBETC Heobxoammbi:

- MPOMBILUSIEHHBIA TENMIOBEHTUNATOP MowHocTblo oT 1,5 go 2 kBT gns nogayn Bo3gyxa C
TemnepaTypon 0o 300°C B 06e3xMpuBaemMyto CUCTEMY;

- NepexoaHVK Ansi COeANHEHUS TEMNOBEHTUNATOPA C 00e3XMprMBaemMon CUCTEMON;

- eMKOCTW ON1s CriMBa rpsi3HOro pacTBOpUTENS;

- YACTBI pacTBOpPUTENb Ha OCHOBE (PTOPAUXIIOP3ATaHa C MacCoBOW forien propamxnopataHa He
meHee 99,5% u maccoBon pgonen obeaxupusatrowen npucagkm B npegenax ot 0,15% mpmo 0,25% c
XapakTepucTukamm B COOTBETCTBUM ¢ Tabnuuer XK. 1, unm metuneH xnopuctbii no FOCT 9968, nnn Hedpac
C 50/170 no OCT 8505;

- BOPOHKM ANS 3anvBKU pacTBOPUTENS;

- BaHHa Ansl NPOMbIBKM apMaTyphl;

- epLUNKWN.

Tabnuua X.1 - CBolicTBa pacTBopuTenen

CeowicTBa pacTBopuTenemn HaunmeHoBaHue pacTtBoputenen
PacTtBoputens Ha ocHoBe MeTuneH xnopucTbin
dpTOpAMXNOopaTaHa
Xumunyeckasn popmyna CH3 CFCI 3 CH3Cl7
MnoTtHocTbk xuakocTn npu 20°C, kr/gm 3 125 1,336
TemnepaTypa kvnexus npuv gasnexdun 0,1 Mla, °C 31,8 40,0
["optovecTb TpyaHoroptoyas XnakocTb TpyaHoroprodas XnakocTb

TemnepaTypa BoCNnaMeHeHUs Ha BO3ayxe OrcyTcTByeT oTCyTCTBYET
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KoHueHTpaunoHHble npeaenbl pacnpocTpaHeHus 5,6-13,4 16,2-19,1
nnameHu B Bosayxe, %

MpepenbHO-goONyCcTUMAas KOHLUEHTpauusa B BO3ayxe 1000 50
paboyen 3oHbI (MOK), mr/m >
Knacc onacHocTtu 4 4

.2 Mopspok npoBeAeHUsA 06e3XKMpUBaHUA

K.2.1 TpombiBky KBETC oOT 3arpsisHeHuWA HeobxooMMo NpOBOAMTL MOCHe OTorpeBa CUCTEMbI A0
NONOXMUTENbHbBIX TeMNepaTyp rops4ymMmM BO34YXOM UMK a30TOM. Y3bl CUCTEMBI, KOTOPbIE NPEANONIOXUTENBHO
MOrN 3abUTbCA 3arpsA3HEeHWsMU (McnapuTenb, apmartypa), AOMKHbl OblTb OTCOEAMHEHbI OT CUCTEMbI U
npoMbIBaTbCA MO OTAENbHOCTU. [IpOMbLIBKY BHYTPEHHEro cocyga crnegyeT OCYLWecCTBNATb B cbope.
Temnepatypa okpyxatoLen cpebl Npu NPpOMbIBKE PaAcTBOPUTENAMU OOIMKHA HaxoAUTbCs B npegenax oT
12°C pgo 20°C.

XK.2.2 NMpombiBKa ucnaputenen
[ns npombIBKM ncnaputenen Heo6xoanmo:

- 3aKpenuTb ncnaputesib B BEPTUKAJIbHOM MOJIOXKEHUWN Tak, 4yTOObI TopueBble WTyLEepa pr60I'IpOBOﬂ,a
Haxoaunmcb CBepxy,

- Yepes BOPOHKY 3anuTb B TPy6OMNpoBoA MCNapuUTens pacTBOpUTENb, 3amnofHMB ero Ha 3/4 obbeMa;
OTBEPCTMS B LUTYLIEPaX 3aKpblTb (PTOPONIacTOBLIMU UK AepPeBAHHBIMU NpobKamu;

- nokauuBasi ucnapuTernb M3 CTOPOHbI B CTOPOHY, Heobxoaumo Jobutbcs, 4TOObl BCA BHYTPEHHNAS
NMOBEPXHOCTb TPybonpoBOoAa OMbiBanacb pacTBOPUTENEM; MPOMbLIBKY MPOBOAMTL B TeydeHune 15-20 muH,
3aTeM pacTBOpuTENb U3 UCMApUTENS CNNTb B repMETUYHO 3aKpPbIBAOLLYHOCH €MKOCTb;

- ecnu npu crnvBe BU3yanbHO OOHApYXWUTCS, YTO B pacTBOpPUTENE MHOMO 3arpsi3HeHW (KMPOBbIX
3arpsi3HEHWIA), TO NPOMbIBKY CrielyeT NOBTOPUTb;

- ecnv NpoMbiBKa NpoBoAuiacb pPacTBOPUTENSAMW Ha OCHOBe dTOpauXIiopaTaHa WM METUINEHOM
xnopucteim no NOCT 9968, To Aona yaaneHWs oCTaTKOB pacTBOPUTENsS MPOAYBKY MCNApUTEns MOXHO
npovsBoauTb ropsymMm Bo3agyxom (Temnepatypa ot 40°C go 50°C). Npu npombiBKE HEpacoM yaarneHue ero
OCTaTKOB CrneayeT NpoBoANTb ropsyMM a3oToM. Bpems npogysku oT 7 4o 10 MuH.

K.2.3 NpombiBKa apMaTypbl
[nsa npoMbIBKM apMaTypbl He06X04MMO:

- YCTaAHOBWTb apmaTtypy B BaHHY, BbicOTa 6G0pTOB koTOpon obecneyvnBana 6bl 3an1MBKy pacTBOpPUTENS
[0 YPOBHS, MOSIHOCTbIO 3aKPbIBAOLLEro NMPOTOYHYHD YacTb apmaTtypbl (MaTepuan BaHHbl - MeTannmyeckue
CnnaBebl, NONUITUNEH);

- 3annTb B BaHHY pacTBOpUTENTb A0 YPOBHA, 3aKpblBaKOLWEro NnpoTo4Hyo 4YaCTb apMaTypbl;

- NPOBECTU NPOMbIBKY apMaTypbl METOOOM NOrpyXeHunAa B Te4eHne oT 15 oo 20 MuH, nepmnogn4eckun
OTKpbIBadA U 3aKpbliBad apmMaTtypy, a Takke npotupas npoTo4YHy 4aCTb €PLUMKOM;

- MO OKOHYaHWM NMPOMbIBKM U3BIMEYb apMaTtypy M3 pacTBOPUTENS M NpoAyTb €€ ropsiiuMm BO3AYyXOM
(temnepatypa ot 50°C gmo 100°C). Ecnu npombiBka npoBogunacb Hedpacom, TO NpOAYyBKy criegyet
NpoOn3BOAUTHL a30TOM.

XK.2.4 NMpombiBKa BHYTpeHHero cocyaa BKT

BHyTpeHHuI cocyn BKT umeeT crnivB B HWXKHEN TOYKe OHULLA.

Onsa npombiBkM BKT Heobxoammo:

- 3anuTb B cOocyq Yepes wTylep 3anpasku oT 8 go 10 i pactBoputens;

- BblgepxaTb pacTBopuTenb B cocyde B TeyeHue 30 MUH; CRUTb pPacTBOPUTENb B TEPMETUYHO
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3aKpbIBAKLLYHOCA €MKOCTb,

- €CIn B CrimBaeMoM pacTtBopuTtesie Bnu3yalibHO 06Hapy>|<eHo 3Ha4YnUTENIbHOE KOJTN4eCTBO 3arp;|3HeHvu7|,
TO NMPOMBbIBKY crneayeT NoBTOPUTb;

- Mlocrne crnvBa pacTBOpPUTENS NpoayTb COCyA ropsynm Bo3gyxom (Temnepartypa ot 40°C go 50°C) nnum
a3oTom B TeyeHne 30 MUH.

BHyTpeHHun cocyn BKT nmeet natpybok crnvBa, pacnonoXeHHbIN HE B HWKHEW TOYKe OHWLA.
Onsa npombiBkn BKT Heobxoammo:

- 3anuTb BO BHYTpeHHUn cocyn BKT yepes wityLep 3anpaBky pacTBopuTenb B konnyectse B 3-4 pasa
Gonbliem, 4yem o6bEM He CMBAEMOro OCTaTKa;

- BblAEpXXaTb pacTBopuTesib B COCyade B TEe4YEHNE 30 MuH; cnnTb I'pF|3HbIl7I pacTeBopuTtesib B repmeTn4Ho
3aKpblBalOLWYHOCA €MKOCTb;

- 3anuTb B COCyA HOBYIO MOPUMIO 4MCTOro pacteBoputens (Mo obbemMy paBHyK nepBOHayasnbHON
nopuwmun), pasbaBMB OCTaTOK MPA3HOr0 PACTBOPUTENS B COCYAE; CMUTb MOMYYEHHYK CMECb B repMeTUYHO
3aKpbiBAaEMYH €MKOCTb;

- NPOAYTb COCyA ropsiYMM BO34YXOM MM a3oTOM [0 MOSIHOrO MCMapeHusi ocTaTka pacTBOpUTENs
(oTcyTCcTBME 3anaxa pacTBOPUTENS B BbIXOASLLEM rase);

- eCnn Ana npoMbiBKA B KadYeCcTBe pacTtBoputena wucnonb3oBann He¢>pac, TO MpoAyBKYy crnenyert
npoBOAUTb TOJIbKO a30TOM.

YK 629:006.354 OKC 43.060.40

KnioueBble cnoBa: TpaHCMOPTHble CpeacTBa, KpuoreHHass OopToBasd TOMMMBHasA CUCTEMa, MOTOPHOE
TOMMMBO, CXWKEHHBIV NPUPOAHbLIV ras, KpuoreHHoe obopyaoBaHne




