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MEXTOCYIAPCTBEHHSBM CTAHIATPT

Cocyapi, padoTalonme moJ AABICHHEM
KIIATIAHBI ITPETOXPAHUTEJIIBHBIE
TpeboBanus Ge3onmacHocTH

Vessels working under pressure. Safety valves. Safety requirements

Jara seenenmsa 2003—07—01

1 ObaacTb NpUMeHeHMs

Hacrostiuii cTaHmapT pacnpocTpaHsIeTCsl Ha COCYIBI U Pa3TAIHBIX XUIKUX U ra3000pasHBIX Cpel,
pa6oTaromme o nasneHuem cabire 0,07 MIla (0,7 krc/cM?2), cHaGXeHHBIE TPEIOXPAHUTENLHBIMH KJIa-
TIAHAMM, TIPEIHA3HAYCHHBIMH I 3A1HTHI OT ABAPHIHOIO MOBIIICHHS JARICHHUS IIyTEM BBIIYCKa (cOpoca)
paboueit cpeapl U3 cocyna yepes kiaanaH. CTaHAApT YCTAHABIMBAECT OOIIME TPEOOBAHHA 0E€30MacCHOCTH K
BBIOODY, YCTAHOBKE H SKCIUIyaTAIMHM IPEIOXPAHHMTE/IBHBIX KJIAIIAHOB, 4 TAKXKE YCTAHABIMBAET MOPIAIOK
pacueTa MPOIyCKHOM CIIOCOOHOCTH MPEAOXPAHUTEIBHBIX KJIAIAHOB,

Hacrosumii ctaHzapT He pacHpOCTPaHSICTCs Ha COCYIbI, pabOTaIONINE TION BAKyyMOM.

2 HopMaTuBHBIE CCBUIKH

B HacToOSILIIEM CTaHOAPTE MCITONB30BAHBI CCHUIKM HA CICAYIOIIHE CTAHIAPTHL:

T'OCT 12.1.007—76 Cuctema craHnaproB 6e3omacHocTH Tpyna. Bpendsie Bemecra. Knacenduka-
M ¥ oburre TpeOOBaHUS Oe30MAaCHOCTH

T'OCT 12.2.063—81 CucrteMa cTaHIapTOB GE€30MACHOCTH Tpyda. ApMaTypa NPOMBILUIEHHAS TPyOO-
npoBoaHasa. O6ume TpeboBaHUA OE30MACHOCTH

TOCT 14249—89 Cocynsl u anmapaTtel. HOpMBEI M METOIBI pacueTa Ha MPOYHOCTH

T'OCT 25215—82 Cocymsl U ammapaThl BBICOKOTO AapneHus. O6euaiiky M AHuma. HopMsr 1 MeTOnBI
pacdueTa Ha MPOYHOCTh

I'OCT 26303—84 Cocympl u anmapathl BEICOKOro aasnenud. IImuisku. MeTons! pacuera Ha poy-
HOCTh

CT CBB 5206—85 Cocynel U ammaparbl BEICOKOIO AapieHus. DaaHLbl, KpHIIKH IVIOCKHE U BBI-
mykible. MeTonsl pacueTa Ha MPOYHOCTH

3 OnpenesieHust

B HacTod1IeM CTaHAAPTE MPUMEHSIOT CASAYIOIINE TEPMHUHBI C COOTBETCTBYIOIIMMH OIIPE/ICTICHHSIMHU:

3.1 mpenoxpanuTebHbIA Knanan: KiamaH, npeqHa3sHaYeHHbIA T 3aIMTI OT HEIOMYCTHMOIO JaB-
JICHUSI NOCPEACTBOM cOpoca M30bITKa padodueil cpelbl H O0ECIIeYMBAIONIMII MpEKpaleHHe COpoca mpH
JaBJICHUM 3aKPBITHS U BOCCTAHOBJICHUS paboyero JAaBjieHH.

3.1.1 npenoxpaHUTeNbHBbI KiaanmaH mpsMoro aeiictsua: ITpemoxpaHMTENbHBIA KiIamaH, B KOTOPOM
JEHCTBUIO AABJICHUS paboueil Cpeabl HA 3alOPHOE YCTPOMCTBO (3aTBOP) NMPOTHBONECHCTBYET MEXaHHUECKAST
Harpy3ka (Tpy3, peryar ¢ rpy3oM, MpyXUHA).

3.1.2 npenoxpanwTeNbHBI KJIANAH, NPHBONMMBIA B JelCTBHE KJIANaHOM ynpasaenms: IlpemoxpaHu-
TENBLHBIN KJIANaH, OTKPHITHE M 3AKPBITHE KOTOPOTO 00ECMEYMBACTCS KIAMAHOM YNPABRICHUS, H30JIMPOBAH-
HBIM OT BO3ICHCTBUSL pabouyeil Cpembl U UMEIONMM HE3aBHCHMBI OT OCHOBHOIO KJIANAHA HCTOYHHK
SHEPTUH.

HM3nanmne oprunamHoe
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3.2 naBnenue:

3.2.1 pabGouee nasaenme: HauGospiiee W3OBITOUHOE AABIEHME, BO3ZHUKAIOUIEES IIPH HOPMAIBHOM
MpoTeKaHuM pabouero mpouecca, 6e3 ydera THIPOCTATHYCCKOTO JABJICHUS CPEIbl M TOIMYCTUMOIO KPAaTKoO-
BPEMEHHOI'O MOBBILLIECHUS JABJICHUS BO BpeMs ACUCTBUSA MPEeIOXPAHUTEBHOTO KIamaHa.

ITon HOpMaTBHBIM MPOTEKAHUEM PAGOUETo MPOLIECCa CIEAyeT TOHMMATE YCIOBHS (IaBICHHE, TEMIIE-
patypy), Ipu COYETaHUH KOTOPBIX obecrneunBaeTcs Ge3omacHas pabora cocyna.

3.2.2 pacyernoe nasnenne;: V30biTOUHOE HaBAeHHME, HA KOTOPOE MPOM3BOAUTCS PacyeT MPOYHOCTU
cocyna B cootBercTBUH ¢ TOCT 14249, [1].

3.2.3 naBnenme Hactpoiikm: HanGonbiiee M3GBITOUHOE MaBeHHE HA BXOJE B KJAINAH, NP KOTOPOM
3aTBOP 3aKPBIT U 00ECIIEUMBACTCS 3aIaHHAS TePMETHYHOCTD 3aTBOPA.

JlaBneHue HaCTPOMKY KJIATIaHOB MPU HATIPABIEHUH COpOCa B CHCTEMY 0€3 MPOTUBOIABIECHUSA TTPUHM-
MAaeTcd paBHBIM PaCUE€THOMY IABJICHHIO.

JlaBneHue HaCTPOMKHY KJIAMaHOB TIPU HANPABJICHUU COpOCa B CUCTEMY C MIPOTHBOIABICHUEM MPUHH-
MAaeTCsl MEHBIIMM Ha 3HAaYeHHE PaCUeTHOTO MPOTHBONABJIEHUS.

3.2.4 mpommBonmasaenme: 30bITOUHOE NaBICHME HA BBIXOIE M3 KJIAMAHA IPU COPOCE CPeIb.

3.3 npomyckHas crnocofHocTb: BecoBoil pacxonm paGoueit cpebl yepes KiamnaH.

3.4 pacueTHOe MpOXOaHOE cevenme: ILIOIIANE Y3KOTO CEUEHHS MPOTOYHOM YACTH CEIUIA KialaHa.

3.5 xko3¢dumment pacxona:

3.5.1 xoaddunuent pacxosa i razeodpasnbix cpen: OTHOLICHHE U3MEPEHHOM MPOIMYCKHOM CIo-
COOHOCTH K TMPOITYCKHOM CIIOCOOHOCTH, PACCUUTAHHOM IPHU TEX X MapaMeTpax, yepe3 HACATILHOE COIJIO
€ IUIOLIAABIO Y3KOTO CEUEHUS, PABHOIN pacueTHOMY MPOXOTHOMY CEUCHUIO KiaraHa.

3.5.2 koappumaenT pacxona g KuAKOCTH: OTHOIIEHHE U3MEPEHHOM MIPOIYCKHOMN CIIOCOGHOCTH K
NPOIYyCKHONU CIMOCOOHOCTH, PAaCCUMTAHHOM 0€3 yuyeTa COMpOTHBICHUIA, CO3MAaBAEMBIX KJIAlaHOM, uepes
CEUeHMe IUIOLIAIbIO, PABHOM TUTOIMIAAM BEIXOAHOIO MAaTpyOKa KIIANaHa.

4 OOmmue TpedoBaHHsA

4,1 Jiyns 3alUThI COCYIOB CICAYET MPUMEHSTh KJIAlaHbl ¥ MX BCIIOMOTaTeIbHBIE YCTPOMCTBA, COOT-
BeTcTBYyIoNmMe TpeGosanusaM T'OCT 12.2.063, [1].

3amuTe NpegOXpaHUTETBHBIME KIATTAHAMM TOMJIEXAT COCYIBI, B KOTOPHIX BO3MOXHO IPEBHIILICHHE
pabouero DaBACHUS OT MUTAIOLIETO MCTOYHWKA, XUMHUYECKON peaklMH, HarpeBa TOAOTPEBATEISIMH, CO-
JIHEUHOM paguauuu, B CJyyae BO3HUKHOBEHUS MOXapa pSiOoM C COCYIOM H T. 1.

4.2 KonuyecTBo KJanmaHoB, MX pa3MepPHl U TMPOMYCKHAS CIOCOOHOCTD JOJDKHBI OBITh BHIOPAHBI TaK,
4TOOBL B COCYAE HE MOIIO CO3JaBaThCA IABJACHHE, MPEBBINAIONICE PAacUYEeTHOE AABJICHHE Golee yeM Ha
0,05 MIIa (0,5 xr/cM?) mns cocymoB ¢ naeieHHeM 1o 0,3 MITa (3 krc/cm?2), Ha 15 % — mia cocyios ¢
nmaeneHueM cBbre 0,3 no 6,0 MIa (ot 3 10 60 krc/cm2) u Ha 10 % — UIT COCYIOB C JIaBICHHEM CBHIIIE
6,0 MITa (60 xrc/cm?).

IIpu paGoTtaroumx KiamaHax AOMYCKAeTCsA MPEBBIIICHUE TABJICHHS B COCyle He Oojee yeM Ha 25 %
PacyeTHOro MpH YCIOBHU, YTO 5TO MPEBBILLIEHHE MOATBEPXIACHO pacueToM Ha mpouyHocTh o TOCT 14249,
I'OCT 25215, TOCT 26303, CT CBB 5206, neiicTBYIOIIMM HOPMATUBHBIM JOKYMEHTAM, MPEAYCMOTPEHO
TEXHUYECKOM JOKYMEHTALIMe U OTPaXeHO B MACMOpPTe COCyaa.

4.3 PacueT MpOMyCKHOM CIMTOCOOHOCTH KJIAMAHOB MPHUBEICH B MIPHJIOXECHUH A.

4.4 KOHCTPYKIMIO H MaTePHAJIBI DIEMEHTOB KJIAMAHOB M MX BCIIOMOTATEIBHBIX YCTPOMCTB CIeHyeT
BBIOHMPAaTh B 3aBUCHMMOCTH OT CBOWMCTB M TapaMeTpoB paboueii Cpembl, ¥ OHH IOJKHBI 00€CMeYHBaATh
HAACXHOCTb (PYHKUMOHUPOBAHMS KJIallaHa B pabouMX YCIOBHSIX.

4.5 KoHCTpyKLMS KJIanmaHa JOJiKHA 06eCNeYnBaTh CBOOOTHOE NMePEMEITIEHHE TIOABHXKHBIX 3JIEMEHTOB
KJIaMaHa U UCKIIIOYaTh BO3MOXHOCTh HMX BHIOpOCa.

4.6 KoHCTpyKuMS KJIaaHOB M HX BCIIOMOTaTEJbHBIX YCTPOMCTB JOJDKHA MCKIIOUATh BO3MOXHOCTD
MPOU3BOJBHOTO U3MEHEHHUS MX PETYTHPOBKH.

4.7 KoHCTpyKUus KJIanaHa JODKHA MCKIII0YATh BO3MOXHOCTh BOSHMKHOBEHHS HEIOMYCTHMBIX yIa-
POB NIPH OTKPBIBAHUHU W 3aKPBIBAHHH.

4.8 KnamaHsl ¢/ieyeT pa3sMeliaTh B MECTAX, JOCTYIMHBIX IJISL yIOOHOrO M 0€30MacHOTO O0CTy> KMBAaHHSI
M PEMOHTA.

IMpu pacmonoxeHWH KiamaHa, TPEOYIOMIETO CHCTEMATHUYECKOTO OOCHYXHMBaHMSA Ha BBICOTE OoJiee
1,8 M, AOXHBI OBITH NMPEAYCMOTPEHBI YCTPOMCTBA I yIOGCTBA OOCTYXKUBAHH.

4.9 KiamaHbl Ha BEpTHKAIBHBIX COCYAAX CJIEYEeT YCTAHABIUBATH HA BEPXHEM AHMILE, 2 HA TOPU30H-
TAJIbHBIX COCYAAX — Ha BEpXHE# 00pa3yloliei B 30HE Ta30BOil (MapoBoi) ¢asbl.

2
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Knanansl cienyer ycraHaBIMBaTh B MeCTax, UCKIIOUAIOIIMX 0OPa30BaHUe 3aCTOMHBIX 30H.

4.10 YcraHOBKa 3aMOpPHOM apMaTypbl MEXAY COCYIOM M KiIamaHOM, a Takke 3a KJIallaHOM He
JOTYCKaeTcs, 3a UCKIMIOUECHUEM TpeOoBanuii 4,11,

4.11 JIna moxapo- U B3PbIBOOMACHBIX BEIIECTB M BEMISCTB 1-TO M 2-TO KJIACCOB OIMACHOCTH TIO
T'OCT 12.1.007, a Takke AJisT COCYIOB, paOOTAIOLINX MPH KPUOTCHHBIX TEMIIEpATypax, CICAYET MPEayCMaT-
pUBaTh CUCTEMY KJIAMAHOB, COCTOSIIYIO U3 paboyero U pe3epBHOTO KJIAMAHOB.

Paboumnii u pe3epBHBII KJIaNaH JOMXKHBI UMETh PABHYIO MPOIMYCKHYIO CITOCOOHOCTH, 00ECTIEUMBAIO-
LIYIO MOJHYIO 3ALLMTY COCYA OT NMPEBBILICHUS JABACHUS CBBIIIIE TOMyCTUMOTO. JIJ1s 00ecrieueHUsI peBU3UH
U PEMOHTA KJIAMaHOB JI0 U MOCIE HUX I0JKHA OBITh YCTAHOBIEHA OTKITIOUAIOIIAT apMaTypa ¢ OJIOKHPYIOIIMM
YCTPOHCTBOM, UCKJTIOUAIOIIMM BO3MOXHOCTb OTHOBPEMEHHOTO 3aKPBITHS 3aMOPHOIM apMaTyphl Ha paboueM
M PE3ePBHOM KJIAMAHAX, MPUYEM MPOXOJHOE CEUEHUE B y3Jie MEPEKIIOUEHUS B JTI000I CUTYallMU JTOLKHO
OBITH HE MEHEE MPOXOTHOTO CEUEHMS YCTAHABIMBAEMOTO KJIATIAHA.

4.12 KnanaHbl HE AOMYCKAETCS MCMONB30BATh IJISI PETYIMPOBAHMS TABICHUS B COCYNE WM TPYIIIIE
COCYOB.

4.13 HsroroBuTenb 0053aH MOCTABSATH KJIANAHBI ¢ MACHOPTOM U PYKOBOACTBOM MO SKCILIYaTALIMH.

B macnopre nomkHBI OBITH yKa3aHbl KO3GMDGUIIMEHTHI pacxoia IUIA Ta3oB U KUIKOCTEH, a TakkKe
TUIOLIA/Ib CEYEHUS, K KOTOPOH OHU OTHECEHBI,

5 TpeOoBaHHA K NMpeJOXPaAHUTEIHHBIM KJIANMAHAM NPSAMOro ACHCTBHSA

5.1 PeryaxxHO-Tpy30BbIE KJIaNaHbl JOMYCKAECTCS YCTAHABIMBATH TOJBKO HA CTAIIMOHAPHBIX COCYAaX.

5.2 KoHCTpyKlMei Tpy30BOrO M MPYXWHHOTO KjaalmaHa JOJKHO OBITh MPEIyCMOTPEHO YCTPOMCTBO
JJISI MPOBEPKU UCTIPABHOCTU JIEUCTBUA KjanaHa B paboyeM COCTOAHUHU MyTeM MPHHYAMTEIBHOTO OTKPHI-
BaHUS €r0 BO BpeMsi padOThI cocyna. Bo3MOXHOCTh MPUHYIUTENBHOTO OTKPBIBAHUS JOJIKHA OBITH 00eCTe-
yeHa MpHU JaBiIeHUH, paBHOM 80 % maBiieHUS HACTPOIKH.

JlomyckaeTcs yCcTaHaBIMBATh KjanaHbl 0e3 MPUCIOCOOJCHUM ISl MPUHYIUTEILHOTO OTKPHIBAHHS,
€CJIM OHO HEJOIMyCTUMO TIO CBOMCTBaM paboueii cpenbl (BpeaHast, B3pHIBOONACHAS U T. J1.) WM IO YCIOBUAM
npoBeaeHUs padouero nmpouecca. B 3ToM ciyyae mpoBepKy KJIANMaHOB CeAyeT MPOBOAUTH MEPHOTHYCCKH
B CPOKH, YCTAHOBJICHHBIEC TEXHOJIOTHYECKUM PETJIAMEHTOM, HO HE peXXe OMHOIO pa3a B 6 MeC IpH YCIOBHH
HUCKJTIOUEHHUS BO3MOXHOCTH MpUMEP3aHUs, TIPUKHUITAHKS, TIOTMMEPU3ALMH WK 3a0MBaHMA KJlanaHa pabo-
4el Cpemoit.

5.3 TlpyXuHBl KJIAMAHOB JOJDKHBI OBITh 3ALUMINCHBI OT HETOMYCTHMOIO HarpeBa (OXJIAXIEHHMSI) W
HEMOCPEACTBEHHOTO BO3ACHCTBHSA paboueii Cpeibl, €CJIM OHA OKA3BIBAET BPEIHOE BO3NECUCTBHE HA MATepHAT
MPY>XUHBL.

5.4 Maccy rpysa v IJIMHY phlyara per4aXXHO-rpy30BOTo KJlamaHa ClieAyeT BHOHPATh TaK, YTOGHI IPy3
HAXOMHJICSA Ha KOHIIE phlyara.

OTHOllIEHHE TUIeY phluara He Ao/kHO npeBbiiaTh 10:1. IIpu npuMeHeHHHU rpy3a ¢ MOABECKOM €ro
coenrHeHHe JOJDKHO OBITh HepasheMHBIM. Macca rpysa JoymkHa 06Tk He 6onee 60 KT ¥ ykasaHa (BeIOMTA
WIM OTJIMTA) HAa MOBEPXHOCTH IPy3a.

5.5 B xopnyce KjanaHa ¥ OTBOAAIIHX TPYGOMPOBOIAX MOJDKHA OBITh MPEAYCMOTPEHA BO3MOXHOCTh
yAaJeHHs] KOHACHCATA M3 MECT €T0 CKOTUICHHSI.

6 TpeOoBanus K NmpeJOXPaHATEILHbIM KIaNaHaM, NPHBOAUMBIM B JciCTBHE
¢ MOMOMBIO KJIANAHOB YNIPABJICHAA

6.1 KiamaHel H MX BCIIOMOTaTEIbHBIC YCTPONCTBA JOJDKHEI OBITh CKOHCTPYHPOBAHEL TaK, YTOOBI TIPH
OTKa3e JNoOOro yNpaBiseMOro WM PeryJMpyioLero OpraHa Wi TpH MPeKpalleHUH MOJayu SHEPTUM Ha
KJIATIaH YIPaBJIeHU ObIa COXpaHEeHA (PYHKIIMSA 3ALLMTHI COCYNa OT MPEBBILICHUS JABICHUS IIyTEM TyOITH-
poBaHMsI UM UHBIX Mep. KOHCTpYKIMST KNanaHOB JOJDKHA YIOBACTBOPATH TpeOoBaHusM 5.3 u 5.5.

6.2 KoHCTpyKumMei KianaHa J0JDKHA ObITh MPEAYCMOTPEHa BO3MOXHOCTH YIIPARJICHHUSI MM BPYYHYIO
MM TUCTAHIIMOHHO.

6.3 KinanaHbl, NIpUBOIMMBIC B JCHCTBHE C MOMOLIBIO SJIEKTPOSHEPTHU, NOJKHBI OBbITH CHAGXKEHBI
JBYMST HE3aBUCHMBIMH JIPYT OT JpyTa HCTOYHUKAMHU MUTaHUS. B 3MeKTpHUeCcKUX CXeMaX, Ilie¢ OTKIMIOYEHHE
SHEPIUM BBI3BIBACT UMITYJILC, OTKPBHIBAIONINI KJIaNaH, JOMyCKAeTCd OAMH UCTOYHMK TTMTAHMS.

6.4 Ecim OpraHoM ympasjIeHHMS SIBISIETCS HMITYJIBCHBIN KJIamaH, TO JHAMETP YCIOBHOIO IPOXona
3TOro KJIanaHa JOJDKEH OBITh HE MeHee 15 MM.
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BHyTpeHHUI AMaMeTp UMMYJIbCHBIX JUHMI (ITOOBONAIIMX W OTBOIAILMX) OODKEH OBITH HE MeHee
20 MM ¥ He MEHEe JraMeTpa BEIXOMHOTO IITYIepa UMITYJIbCHOTO KianaHa, VIMIyIbCHBIC TIMHUM U THHUKN
YIpaBIeHUA TOJDKHBI 00eCTICUNBATh HANEXKHBII OTBOL KOHACHCATA. YCTAHABIMBATH 3AIIOPHBIC OPTaHBI HAa
3THX JJUHMSX 3anpewiaeTcs. JlonyckaeTcs yCTaHABIMBATh MEPEKIIIOUAIOLIEE YCTPOMCTBO, €CIM MPHU JTIOOOM
MOJIOXEHUU 3TOTO YCTPOHCTBA UMITYJbCHAS JTUHUS OYIET OCTABATBHCS OTKPBITOM.

6.5 PaGouas cpena, mpuMeHseMas Ui YIIPaBIeHU KJIalaHaMM, He JOJDKHA TIOABEPraThcs 3aMep3a-
HUI0, KOKCOBAaHMIO, TMTOMMMEPU3ALIMHA 1 OKA3bIBATh KOPPOSHOHHOE BO3MEHCTBUE HA MATepUaJl KJIAMaHa.

6.6 KoHCcTpyKins KiamaHa IOJDKHa 00eCIeunBaTh €r0 3aKpblBaHWe TIPH JaBICHUM He MeHee 95 %
HABJICHUST HACTPOUKU.

6.7 Knanan moyoxkeH ObITh CHAOXEH He MEHEe YeM OBYMS HE3aBUCHUMO ACHCTBYIOLMMH LCTSIMU
YIpaBI€HUS, KOTOPBIE JOJKHBI ObITh CKOHCTPYUPOBAHBI TaK, UTOOBI MPU OTKA3€ OMHOM U3 LIETEi yIpaB-
JIEHUS Apyras Henb obecreurBaia HaaexXHylo paboTy KiamaHa.

7 TpeOoBaHHA K MOJBOAAIIAM H OTBOJSIIAM TPYOONPOBOIAM

7.1 KnanmaHbl cienyeT yCTaHaBAMBATh Ha MaTpyOKaxX MM TPyOONpPOBOIAX, HEMOCPEACTBEHHO MPUCO-
€IMHEHHBIX K COCyay.

ITpu ycTaHOBKE Ha OZHOM MAaTpyOKe (TPyOOIPOBOIE) HECKOABKHUX KIAMAHOB IIOLIAIb MOTIEPEYHOTO
ceueHus naTpyoka (Tpy0onpoBona) I10KHa OBITh He MeHee 1,25 cyMMapHoii TIOIIAAM CeYeHUST KIIAMaHoB,
YCTAaHOBJIICHHBIX HA HCM.

IIpu onpeneneHuM cedyeHUS TMPUCOSTUHUTEIBLHEIX TPYOOTIPOBOIOB InHOM 6onee 1000 MM HeoGxo-
IUMO TaKXe YUMTHIBATh MX COMPOTHBIICHHE.

7.2 TlapeHuie maBACHMS TIEPEN KJIAMAHOM B MOOBOLSIIEM TPYOONPOBOIE MPH HAMOOIBIIEH MPOITYCK-
HOM CIOCOOHOCTH HE IOJDKHO TMPEBHIIIATh 3 % NaBICHUS HACTPONKH.

7.3 B TpyOompoBOmax KJamaHOB HOJLKHA OBITH OOecreueHa HEOOXOMUMasi KOMIICHCALUS TeMIIepa-
TYpHBIX yiuHeHui. KperuieHue kopiyca KiamnaHa u TpyoonpoBOIOB JOLKHO GBITh PACCUUTAHO C YYETOM
CTaTUYECKMX HArpy30K U IMHAMUYECKUX YCWIMI, BOSHHMKAIOUMX NP CpabaThIBAaHMHU KJIaNaHa.

7.4 Tlompomsiurue TPYOONPOBOABI HJOJIKHBI OBITH BBITMIOJIHEHH ¢ YKJIOHOM IO BCEH IJIMHE B CTOPOHY
cocyma. B mompomsumx TpyGompoBOmax ciienyeT UCKIIIOYaTh pe3KHe U3MEHEHHUSA TEeMIEpaTyphl CTCHKH
(TemmoBBIE yAAPHI) TIpH cpabaThIBAaHUH KJIAMaHOB.

7.5 BHyTpeHHMII AMaMETP MOABOMSAIIETO TPYOOIIPOBOAA NOJDKEH OBITh HE MEHEE HaUuOOJMBILETO BHYT-
peHHEro AuaMeTpa TMOMBOMAINETO MATPyOKa KiiamaHa.

7.6 BHyTpeHHMI TUAMETDP M [UTMHY TOABOMALLETO TPYOONMPOBOAA CICAYET PACCUMTHIBATH, HCXOAS U3
HauOOJIBIIEH TMPOIYCKHOM CMOCOOHOCTH KJIanaHa.

7.7 BHYTpeHHUI1 TMAMETP OTBOISIICTO TPYOONMPOBOAA NOKEH OBITH HE MEHEE HAaUOOJbILIErO BHYT-
PEHHETO THAMETPa BHIXOMHOTO MaTpyOKa KJamaHa.

7.8 BHyTpeHHHMIT nTUaMeTp M JJIMHA OTBOAALUErO TPyOOMpOBOMA MOJDKHBI OBITH PACCUMTAHH Tak,
4TOOBI TIPU PACXOJlEe, PABHOM HaUOOJbIIECH MPOMYCKHON CMOCOOHOCTH KJANaHa, NMPOTHBONABIEHHE B €ro
BBIXOJTHOM MATPYOKe HE TIPEBBINIAJIO JOMYCTUMOTO HAaMOOMBIIETO POTHUBOIABICHUSI.

7.9 TlpucoemuHUTENBLHBIE TPYOONMPOBOMBI KIANIAHOB AOIKHBI OBITh 3aIMILEHBI OT 3aMEP3aHHUS B HUX
pabodei cpebl.

7.10 Ot6op paboueii cpenpl U3 NATPyOKOB (M HA yYaCTKaX MPUCOEAMHUTEIBHBIX TPYOOMPOBOIOB OT
cocyzia 0 KJIaMmaHoOB), HA KOTOPHIX YCTAHOBJICHBI KJIATIAHbI, HE MOMYCKAECTCS.
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MMPUIOXEHUE A
(00s13aTeNBHOE)

Pacuer nponyckHo# CiOCOOHOCTH KJIanaHa

A.1 Obo3nauenns
B HacTosimeM mpmiIoXKeHUM TPUHSTH CICIYIONIEC 0003HAUCHYIS:
G — TIPOTIYCKHAs CIIOCOOHOCTD KJamaHa, KT/,

B| — xoadduimeHT, yYUTHIBAOIINT (PU3NKO-XMMHUYECKHE CBOMCTBA BOASIHOTO Tapa NMpH pabouyrx MapaMeTpax
nepen KIanaHoM;

By — xoaddurLmeHT, YYUTHIBAOIINY COOTHOIICHUS JABJACHUH Tepel KIalnaHOM M 3a KJIalaHOM;

B3y — xoadduimeHT, YYUTHIBAIOIINH PU3NKO-XMMUIECKIE CBOMCTBA Ta30B U MapoB NMpH pabouux MapaMeTpax;

B4 — KoaddULIMEHT CKIMaeMOCTH PEaIbHOTO Ta3a;

F — mnoumanps ceyeHVs KianaHa, paBHas HAMMEHBIIIEH TIJIOIIAU CEYeHUs] B TIPOTOYHON YacTH Ceia, MM2;

oy — ko3dhdrLMeHT pacxoaa, COOTBETCTBYIOIIVH Toliany F, misi ra3000pa3HbIX Cpel;

o — Ko3¢hdULIMEHT pacxoaa, COOTBETCTBYIOIIVHA TIOWAAN F, IUTsl XKUIKWX CPeI;

P| — HawOonbliee M30BLITOYHOE AABICHUE Tepel KianaHOM (M30BITOYHOE MAaBJICHWE MO KialaHa, PaBHOE
JABIEHMIO TIOHOTO OTKpHITHA), MIIa (krc/cm?);

P, — HanOosnbliee N30LITOYHOE TaBICHNE 32 KJaaHOM (M30bITOYHOE JaBJICHHE 3a KJIAaMaHOM B TIOJIOKEHHUH €T0
TOJTHOTO OTKPHITHA), MITa (Krc/cM?);

p — IUTOTHOCTD 1apa, Ta3a WIN XMIKOCTH Tepe] KTamaHoM Tpy nmapamerpax P u Ty, Kr/M>;

R — ra3zoBas IOCTOSIHHAS;

Ty — Temnepartypa paboueit cpeanl mepes KiaanaHoM npu gasieHun Py, K;

k — mokazarenb annadarsl;

V| — ymenbHBI 06BbeM Mapa mepen KJIaNaHoM Ipu mapametpax Py u Ty, M3/kr;

[} — oTHOWICHWE MABITCHWUI;

Bxp — KPUTHYECKOE OTHOLICHNE NABICHUM.

A.2 TIpomycKHYIO CIIOCOOHOCTh MPEIOXPAHUTEILHOTO KJIaraHa CleayeT pacCUMThIBaTh 1o Gopmynam:

IJI BOOSIHOTO Mapa.

G = 10B,Byoy F(P + 0,1) — nna pasnenns B MIla,

G = B\Byo,, (P; + 1) — 11l IaBNEHUS B KIC/CM2;

TS IPYTUX TIAPOB U Ta30B:

G=3,16 By o F\/m — s gasiaeHusa B MIla,
G= Byoy FN(P;+1)p — s gaBieHus B Krc/cm?;
JUIS1 KUIKOCTEH:

G=15030p F\/W — s gasnenusi B MIla,
G=1,59 ay FN (P, - P)) p — IUTsi IABIICHNUS B KIC/CM2,

TOC p — OMPEACTSIOT IO TAOMUIaM W AHarpaMMaM COCTOSTHHUS, TUTIOTHOCTD PEATBHOTO Ta3a TaKkKe TOXCYNTHIBAIOT IO
dopmymam

Py +0,1) 108
= % — s napneHus B MIla [R B m%[?KK];
P+ 110 KIC - M

_ 2 .
B RT, IUTSl TaBJICHUS B KTc/cM“ [R B 1;

R — omnpenensior o Tadmuue A.l;
B4 — onpenensitor 1o Tabnuie A.2 (g UOeaNTbHOTO Tasa By = 1);

B| — onpenensitor o Tadnuie A.3 WIS HACBHILIEHHOTO BONSHOTO Tapa U 1o Tadmuie A.4 IS MeperpeToro
BOISTHOTO Mapa WY ITOACYNTBIBAIOT IO (PopMyJIaM:

2 ¥ [k 1
By = 0,503 — nns papneHust B MIla;
["”J k1N +0,0 7

kr-°C
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-1 k 1 2
B = 1,59 —————— — 119 AaBJICHUS B KIC/CM~;
{k+l) k+l\'(Pl+l)Vl

B, — ompenernsiior o Tabnuie A.5 B 3aBUCIMOCTH OT K U J;
By =1 npu B < Py,

P +0,1
P +0,1
P+1
B= P? +1
Bxp — ompenensAoT no Tabnuue A.1 WM TOACYUTHIBAIOT 1O GopMyIe

k

— (2 Y
B“P_{knr ’

B3 — BBIOMpAOT 1O TabauiaM A.1 1 A.6 WK MTOACYUTHIBAIOT 110 hOpMysIaMm:
s papneHus B MIla:

roe B = — mis gapneHus B MIla,

— 111 JaBJICHUS B KFC/CMZ,

1

1
B =1,59)/% (kil npH B < Bep;
B3—159\[ Bk B HPHB>BKPJ

IUIA DaBJCHUS B KTC/CMZ;

k+1
159\/ \/Bk Bk .

Tadobnumma Al

k B; mpu B < ka ka R
HawmenoBanue raza
mpu ¢ =0°C u P=0,1 MITa (1 krc/cm?) Jx/(xr-K) krc - M/(kr-°C)
Aot 1,40 0,770 0,528 298,0 30,25
AMMMaK 1,32 0,757 0,543 490,0 49,80
AproH 1,67 0,825 0,488 207,0 21,20
AuetiieH 1,23 0,745 0,559 320,0 32,50
Byran 1,10 0,710 0,586 143,0 14,60
Bonopon 1,41 0,772 0,527 4120,0 420,00
Bozmyx 1,40 0,770 0,528 287,0 29,27
Tenmit 1,66 0,820 0,483 2080,0 212,00
JudTopouxnopMeTaH 1,14 0,720 0,576 68,6 7,00
Kucnopon 1,40 0,770 0,528 259,0 26,50
Metan 1,30 0,755 0,547 515,0 52,60
XJIOPUCTHINA METHIL 1,20 0,730 0,564 165,0 16,80
Oxuch yriaepoaa 1,40 0,770 0,528 298,0 30,25
IIpoman 1,14 0,720 0,576 189,0 19,25
CepoBoaopon, 1,30 0,755 0,547 2440 24,90
CepHUCTBI aHTUIPU 1,40 0,770 0,528 130,0 13,23
Yriekucabiit ra3 1,31 0,755 0,545 189,0 19,25
Xnop 1,34 0,762 0,540 118,0 11,95
DTaH 1,22 0,744 0,560 277,0 28,20
DTUICH 1,24 0,750 0,557 296,0 30,23
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Tabauuma A2

3 B T, K (4, °C
P,+0,1,Ml'[a HaueHue By npu T (l )

(P, + 1, krc/om?)

273 (0) 323 (50) 373 (100) 473 (200)

JUT1 a30Ta M1 BO3oyXa

0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,98 1,02 1,04 1,05
20,0 (200,0) 1,03 1,08 1,09 1,10
30,0 (300,0) 1,13 1,16 117 1,18
40,0 (400,0) 1,27 1,26 1,25 1,24
100,0 (1000,0) 2,03 1,94 1,80 1,65
U BOOOPOIA
0 1,00 1,00 1,00 1,00
100,0 (1000,0) 1,71 1,60 1,52 1,43
IUTA KUCTIOpOaa
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,92 0,97 1,00 —
20,0 (200,0) 0,91 — 1,02 1,06
30,0 (300,0) 0,97 — 1,07 1,10
40,0 (400,0) 1,07 — 1,12 1,14
50,0 (500,0) 1,17 — 1,20 1,19
80,0 (800,0) 1,53 — 1,44 1,37
100,0 (1000,0) 1,77 — 1,59 —
AJId METaHa
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,78 0,90 0,96 1,00
20,0 (200,0) 0,73 0,88 0,95 1,01
30,0 (300,0) 0,77 0,89 0,96 1,02
40,0 (400,0) 0,90 0,96 1,01 1,08
50,0 (500,0) 1,20 1,20 1,20 1,20
100,0 (1000,0) 2,03 1,87 1,74 1,62
JUTST OKVICH YTJICPOIA
0 1,00 1,00 1,00 1,00
10,0 (100,0) 0,97 1,01 1,03 1,05
20,0 (200,0) 1,02 1,06 1,08 111
30,0 (300,0) 1,12 1,16 1,17 1,18
40,0 (400,0) 1,26 1,25 1,24 1,23
100,0 (1000,0) 2,10 1,94 1,83 1,70
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Oxonyanue mabauysl A.2

3uauenne By npu 7|, K (4, °C)

P, +0,1, MITa
(P, + 1, kre/em?)
273 (0) 323 (50) 373 (100) 473 (200)
JUIs1 IBYOKUCH VIJIEPOAA
0 1,00 1,00 1,00 1,00
5,0 (50,0) 0,10 0,60 0,80 0,93
10,0 (100,0) 0,20 0,40 0,75 0,87
20,0 (200,0) 0,39 0,43 0,60 0,87
30,0 (300,0) 0,57 0,57 0,66 0,88
60,0 (600,0) 1,07 1,02 1,01 1,07
100,0 (1000,0) 1,70 1,54 1,48 1,41
JJIA OTUJICHA

0 1,00 1,00 1,00 1,00
5,0 (50,0) 0,20 0,74 0,87 0,96
7,0 (70,0) 0,23 0,60 0,81 0,94
10,0 (100,0) 0,32 0,47 0,73 0,92
15,0 (150,0) 0,45 0,51 0,68 0,90
20,0 (200,0) 0,58 0,60 0,70 0,89
30,0 (300,0) 0,81 0,81 0,82 0,95
100,0 (1000,0) 2,35 2,18 1,96 1,77

Ta6nuua A.3— 3HaueHus KoahduuyeHTa B) 1/ HACBILEHHOTO BOASHOIO mapa npu kK = 1,135

P, + 0,1, MITa B P, +0,1, MITa B
(P, + 1, kre/om?) ! (P, + 1, kre/em?) !

0,2 (2,0) 0,530 11,0 (110,0) 0,535
0,6 (6,0) 0,515 12,0 (120,0) 0,540
1,0 (10,0) 0,510 13,0 (130,0) 0,550
1,5 (15,0) 0,505 14,0 (140,0) 0,560
2,0 (20,0) 0,500 15,0 (150,0) 0,570
3,0 30,0) 0,500 16,0 (160,0) 0,580
4,0 (40,0) 0,505 17,0 (170,0) 0,590
6,0 (60,0) 0,510 18,0 (180,0) 0,605
8,0 (80,0) 0,520 19,0 (190,0) 0,625
10,0 (100,0) 0,530 20,0 (200,0) 0,645
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Tab6nauua A4 — 3nayeHus koddduurenTa B) 1 eperpeToro BOAAHOTO napa mpu k = 1,31

P, +0,1, MIa 3Hauyenwe B, mpu temmepatype mapa 7;, K (°C)
(P, + 1, xre/em?)
523 (250) 573 (300) 623 (350) 673 (400) 723 (450) 773 (500) 823 (550) 873 (600)
0,2 (2,0 0,430 0,455 0,440 0,420 0,405 0,390 0,380 0,365
1,0 (10,0) 0,490 0,460 0,440 0,420 0,405 0,390 0,380 0,365
2,0 (20,0) 0,495 0,465 0,445 0,425 0,410 0,390 0,380 0,365
3,0 (30,0) 0,505 0,475 0,450 0,425 0,410 0,395 0,380 0,365
4,0 (40,0) 0,520 0,485 0,455 0,430 0,410 0,400 0,380 0,365
6,0 (60,0) — 0,500 0,460 0,435 0,415 0,400 0,385 0,370
8,0 (80,0) — 0,570 0,475 0,445 0,420 0,400 0,385 0,370
16,0 (160,0) — — 0,490 0,450 0,425 0,405 0,390 0,375
18,0 (180,0) — — — 0,480 0,440 0,415 0,400 0,380
20,0 (200,0) — — — 0,525 0,460 0,430 0,405 0,385
25,0 (250,0) — — — — 0,490 0,445 0,415 0,390
30,0 (300,0) — — — — 0,520 0,460 0,425 0,400
35,0 (350,0) — — — — 0,560 0,475 0,435 0,405
40,0 (400,0) — — — — 0,610 0,495 0,445 0,415

Taobanuuma AS

3Hayenvie B, mpu k, paBHOM
p

1,100 1,135 1,310 1,400

0,500
1,000
0,528 )
npu B < BKp

0,545 0,990
0,577 0,990 0,990
0,586 0,980 0,990 0,990
0,600 0,990 0,957 0,975 0,990
0,700 0,965 0,955 0,945 0,930
0,800 0,855 0,850 0,830 0,820
0,900 0,655 0,650 0,628 0,620
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Ta6auuma Ab

3Hauenue B; mpu K, paBHOM

p
1,135 1,200 1,300 1,400 1,660 2,0 25 3,0

0,100
0,200 0,930 0,960
0,300 0,865
0,354 0,820
0,393 0,755 0.770 0,959
0,400 0.715 0,730 0,929 0,957
0,445 0,928 0,950
0,450 0,864 0,925 0,942
0,488 0,863 0,920 0,935
0,500 0,819 0,860 0,919 0,933
0,528 0,819 0,853 0,912 0,925
0,546 0,769 0,816 0,850 0,902 0,915
0,550 0,754 0,768 0,816 0,845 0,900 0,914
0,564 0,753 0,765 0,815 0,842 0,899 0,911
0,577 0,729 0,752 0,764 0,810 0,840 0,898 0,900
0,600 0,714 0,725 0,750 0,762 0,805 0,835 0,877 0,880
0,650 0,701 0,712 0,732 0,748 0,773 0,800 0,848 0,850
0,700 0,685 0,693 0,713 0,720 0,745 0,775 0,810 0,815
0,750 0,650 0,655 0,674 0,678 0,696 0,718 0,716 0,765
0,800 0,610 0,613 0,625 0,630 0,655 0,670 0,700 0,705
0,850 0,548 0,550 0,558 0,560 0,572 0,598 0,615 0,620
0,900 0,465 0,468 0,474 0,475 0,482 0,502 0,520 0,525
1,000 0 0 0 0 0 0 0 0

TTPUJTOXEHUE b
(CIIpaBOYHOEC)

bubsmorpadus

[1] TIpaBuna ycTpoiicTBa M 6e30MaCHOM SKCIUIyaTallMK COCYAOB, paboTalouux nox aagicuueM (I16 10-115—96)
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