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M EXTOCYIAIAPCTBEHUHTUBGBMU CTAHIAPT

Cocyapl, padoTaomue noa AaBJaeHHEM

KJIAITAHBI ITPETOXPAHUTEJIbDHBIE
TpebdoBanua 0e30MaCHOCTH

Vessels working under pressure. Safety valves. Safety requirements

Nara sBenenna 2003—07—01

1 O0aacTh npuMeHeHHus

Hacrogmmm ctangapT pacnopoCTpaHSASTCSa Ha COCYIBI AJISI Pa3IMUHBIX XKUIKHUX M Ta3000pa3HbIX Cpell,
paboratoiune nox gasiaeHueM csbiie 0,07 MIla (0,7 krc/cMm?), cHaOXEHHBIE MPEeIOXPAHUTEIbHBIMU KJIA-
MaHAMHM, MPESAHA3HAYCHHBIMHU [/ 3aLLMUTHI OT ABAPUHUHOTO MOBBLILICHUS JABJICHUA ITyTEM BBIITYCKA (COpOCca)
paboueH cpeabl U3 cocyiaa uepes kimanadH. CtTaHaapT yCTaHaBJAIMBACT OOLIHUE TPeOOBAHUA O€30MACHOCTH K

BBIOOPY, YCTAHOBKE M HDKCIUIYATALIMHU IPEIOXPAHUTECIBHBIX KJIAMIAHOB, 4 TAKXKE YCTAHABIMBACT IMOPSIOK
pacyeTa MPOMYCKHOM CIMOCOOHOCTHU MPEIOXPAHUTEIIBHBIX KJIAMTAHOB.

Hacrogaumii ctanoapT He pacnpoCcTpaHsIeTCad Ha COCYObBI, padoTalIIHe MO BAKYYMOM.

2 HopMaTuBHBIE CCBLIKH

B HacTos1eM CTAaHIAPTE UCIIOJIBb30BAHBI CCHUIKHM HA CIACAYIOIINUE CTAHIAPTHI:

I'OCT 12.1.007—76 Cucrema ctaHmapToB 0e30nacHOCTH Tpyaa. Bpeanbie Beniectsa. Knaccuduka-
U U O01LIMe TPeOOBAaHUS 0€30MACHOCTH

I'OCT 12.2.063—81 Cucrema ctaHIapTOB 0€30IMaCHOCTU Tpyaa. ApMaTypa IIpOMBIIUIEHHAasI TPYyOo-
MpoBOgHAdA. O0uMe TpeOOBAHUA O€30MACHOCTH

T'OCT 14249—89 Cocyasl 1 anmnapatel. HopMsbl 1 MeTOABI pacueTa HA MPOYHOCTD

TOCT 25215—82 Cocyasl M annapaThl BHICOKOTO JABJIcHUA. O0cUyarKu U JHU1A. HOpMBI 1 METOABI
pacueTa Ha MPpOYHOCTD

I'OCT 26303—84 Cocyabl M annapathl BLICOKOro aasaeHusa. HInuabku. MeToapl pacyeTra Ha Npoy-
HOCTD

CT CBB 5206—85 Cocyabsl U anmapaTrsl BHICOKOTO AaBjieHUA. PaaHlbl, KPHIIIKU TUIOCKUE U BBI-
nykasle. MeToapl pacuera Ha MPOYHOCTH

3 Onpenenenus

B HacToOdg1IeM CTAaHIAPTE MPUMEHSIIOT CIACOYIOLIUE TEPMUHBI ¢ COOTBETCTBYIOLIIMMHU ONPEACTICHUIMM:

3.1 npenoxpaHuTeJbHbIA Kjaanad: KiamnaH, nmpeaHasHAuYeHHBIN 1A 3allUThl OT HEJOMYCTUMOIO JIAB-
JICHUS TOCPEACTBOM COpoOCa M30bITKA padoueil cpeabl U OOCCIICUMBAKOIIMK IPCKPALLCHUE COpOca IpHU
TABJACHUU 3aKPbITUA U BOCCTAHOBJICHHUS padOyero JaBJICHUS.

3.1.1 npenoxpaHUTEJbHbIA KJANAH npaMoro aeuctsuna: llpemoxpaHuUTENbHBIM KIIANAH, B KOTOPOM
TEUCTBHUIO TABJICHUA paboueH cpeabl HA 3alOPHOE YCTPOMCTBO (3aTBOP) MPOTHBOACHUCTBYET MEXAHUUYECKASL
Harpy3kKa (rpys, pplyar ¢ rpy3oM, npyxXuHa).

3.1.2 npenoxpaHuTeNbHbIA KJANAH, NPABOJUMBbIM B JCUCTBHE KJANAHOM ynpasjeHusa: IlpenoxpaHu-
TEJABHBIN KJIAMAH, OTKPHITHE U 3aAKPBITUE KOTOPOro O0ECMEUUBACTCS KIIAMAHOM YIIPABIACHUA, U30JTUPOBAH-

HbIM OT BO3ACHCTBHUA padbouerl cpeabl U UMEKIIUM HE3aBUCHUMBIH OT OCHOBHOIO KJIAIIAHA MCTOYHMK
SHEPIUH.

N3namme opHuMaAILHOE
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3.2 naBjeHHe:

3.2.1 pabdouee nasaenme: HamnOosnblice M30BITOYHOE JABJICHUE, BO3HUKAKOIIEE NMPH HOPMATBHOM
MPOTEKAHUU padoyero mpouecca, 6e3 yyera riipoCTaTHIYCCKOro JABJACHUS CPEAbl U JOMMYCTHMOTO KPAaTKO-
BPEMEHHOI'O MOBBILICHUS JABJICHUA BO BpeMS JCUCTBUA MPEIOXPAHUTECIBHOIO KJIaraHa.

I1oa HOpMaNbHBIM MPOTEKAHUEM PAOOUYEro mpouLecca CACAyeT MOHUMATH YCIOBUA (IABJACHUE, TEMIIC-
parypy), MpH COYECTAHUMU KOTOPBIX O0ECMECUNBACTCA O€30MacHad padbora cocyaa.

3.2.2 pacuyeTrHoe napjenue: V30bITOUHOE DABACHHUE, HA KOTOPOE MPOHU3BOAUTCH PACUYET MPOUYHOCTHU
cocyna B cootBeTcTBUU ¢ TOCT 14249, [1].

3.2.3 nasiaenue HacTpoMkHM: HanOosnblice M30BITOYHOE JABJICHUE HA BXOJE B KJIAINAH, IPH KOTOPOM
3aTBOP 3aKPHBIT U 00ECEUMBACTCA 3a0aHHAA TEPMETHYHOCTD 3aTBOPA.

JlaBjieHUe HACTPOMKH KJIANIAHOB MPH HAMPABICHUHU COPOCA B CUCTEMY 0€3 MPOTUBOLABACHUS MTPUHH-
MAECTCS PABHBIM PAaCYCTHOMY OABJICHHUIO.

JlaBjieHHe HACTPOMKU KIIAMMAHOB IPHU HAMPABJICHUHN COpPOCAa B CUCTEMY C MPOTUBOIABICHUEM ITPHUHU -
MAETCd MEHBIIMM HA 3HAYEHHUE PACUECTHOIO MPOTHBOIABICHMUA.

3.2.4 nmporuBoaasaenue: M30bITOUHOE TaBACHHUE HA BBIXOIE M3 KJIAlaHa MPU COpOCce Cpeabl.

3.3 mponyckHasa cnoco0HoCcTh: BecoBoM pacxon pabouer cpeabl yepe3 KiIamaH.

3.4 pacyerHoe npoxoaHoe ceyenue: Ilnomane y3koro ceyeHusd MpOTOYHOM YaCcTH Ceajia KJlaraHa.

3.5 Kod(pduumeHT pacxona:

3.5.1 ko3(pdumuenT pacxoaa Ajaa ra3oodpasnbix cpea: OTHOLICHHUE U3MEPEHHON MPOMYCKHOM CHO-
COOHOCTH K MPOINYCKHOM CIIOCOOHOCTHU, PACCUMTAHHOM IIPH TEX XKE MapaMeTpax, yepe3 HACATBHOE COIUIO
C IJIOLIAABIO Y3KOI'0 CEYCHU, PABHOU PACUCTHOMY IPOXOJHOMY CEUCHHUIO KJIATIAHA.

3.5.2 Ko3(pdumMeHT pacxoaa aad KUAKOCTH: OTHOILIEHUE U3MEPECHHOM MPONYCKHON CITOCOOHOCTH K
IIPOIYCKHOM CIIOCOOHOCTH, PACCUMTAHHOM O€3 y4yeTa CONPOTHUBJICHMHI, CO3MAaBAcMbIX KJIAIIAHOM, 4yepes
CEUCHHUE IUIOLIAABIO, PABHOM IUIOLIAAN BBIXOIHOIO MATpyOKa KJaraHa.

4 Oommue TpedOoBaHMA

4.1 JInda 3a1MThl COCYAOB CIACAYET MPHUMEHSITDH KJIAMAHBI U UX BCIIOMOTATEJBHBIEC YCTPONUCTBA, COOT-
BeTcTBYIOIIUE TpeOoBaHnuaMm 'OCT 12.2.063, [1].

3alIUTe NMPEAOXPAHUTEIABHBIMUA KIAMAHAMU MOMICKAT COCYABI, B KOTOPBIX BO3MOXHO IMPEBLILLICHUE
padbouero JaBACHUA OT MUTAIOLIETO UCTOYHMKA, XMMHUUYECKOM pPEaKLMM, HArpeBa IOAOIPEBATCIIAMH, CO-
JJHEYHOM pagHALlMH, B CIAYYa€ BOSHUKHOBEHHUA IMOXKapa pAOoOM ¢ COCYIOM H T. 1.

4.2 KOau4ecTBO KJIAMAHOB, UX Pa3MEpPBl U MPOMYCKHAS CIMOCOOHOCTh JOKHBI OBITh BHIOPAHBI TAK,
yTOOBL B COCYIE HE MOIJIO CO3JABATBHCS JABJICHHUE, IIPEBBILIAIOLICE pacUCTHOE OABJICHHUE O0JIee yeM Ha
0,05 MITa (0,5 kr/cm?) mna cocynos ¢ masaeHueM 1o 0,3 MIla (3 krc/cM?), Ha 15 % — miaa COCYIoOB C
nasineHueM cpoiire 0,3 o 6,0 MIla (ot 3 no 60 krc/cm?) u Ha 10 % — g COCYIOB C JABJIEHUEM CBBILLE
6,0 MIla (60 krc/cMm?).

[Ipu paboTarommx KianaHax IOMYyCKAeTCs TpeBBIIIEHUE JAaBJISHUI B cocyae He 0ojiee ueM Ha 25 %
PACyYECTHOIO IMPHU YCIOBUHU, UTO BTO MPEBBILMICHUE MOATBEPXKACHO pacyeToM Ha nmpouyHOCTh Mo ['OCT 14249,
I'OCT 25215, TOCT 26303, CT CBB 5206, neiicTBYIOIIMM HOPMAaTUBHBIM JOKYMEHTaM, MPEeAyCMOTPEHO
TEXHUYECKOHN TOKYMECHTALIMEHU U OTPAKECHO B MACIIOPTE COCVYIA.

4.3 Pacuer nmporyCKHOM CITOCOOHOCTH KJIAMAHOB IMPUBEICH B MPUIIOXKECHUHN A.

4.4 KOHCTPYKLHIO H MATECPHAIBl SJIEMCHTOB KJIAMMAHOB H UX BCIIOMOIATCJABbHBIX YCTPOMCTB CACAYET
BBIOUPATh B 3aBUCUMOCTH OT CBOHCTB M IApaMETPOB padoyeH Cpeabl, U OHH MTOLKHBI OOCCIICUMBATH
HAICXKHOCTh (DYHKLIMOHUPOBAHUS KJIAIIAHA B paOOUUX YCIOBUSX.

4.5 KoHCTpyKIMA KJIalmaHa JOKHA 00eCIeUynBaTh CBOOOIHOE NMEPEMELLICHHUE MOABUXKHBIX DJICMEHTOB
KJIanmaHa U UCKIIYATh BO3MOXKXHOCTh MX BBIOPOCA.

4.6 KoHCTpyKiIMS KJIamaHOB M MX BCIIOMOTaTeJbHBIX YCTPOMCTB JOJDKHA UCKIIIOYATh BO3MOXHOCTD
IMPOU3BOJIBHOIO U3MEHEHHUS UX PETYIHPOBKH.

4.7 KOHCTpYKIMA KJAMaHA JO/DKHA MCKIIIOYATh BO3MOXKHOCTh BOSHUKHOBCHUA HEAOINMYCTUMBIX VIA-
POB MPHU OTKPBIBAHUU U 3aKPBIBAHUMU.

4.8 KiramaHbl cieayeT pa3sMenaTb B MeCTax, JOCTYIHBIX I YIOOHOrO M 0€301MacHOr0 O0CIy>KUBAHUSL
U PEMOHTA.

IIpr pacmmonoXeHUH KiamnmaHa, TPeOyIOLIEro CHCTEMAaTHUYECKOTO OOCHYKMBAHUSA HA BBLICOTE O0JIEe
1,8 M, JOMXKHBI OBITh MPEAYCMOTPEHBI YCTPOMCTBA IS YI0OCTBA OOCIYKUBAHUSL.

4.9 KiamaHbl Ha BEPTUKAJIBHBIX COCYIAX CACAYeT YCTAaHABJAMBATH HA BEPXHEM OTHUIIEC, A HA TOPHU3OH -
TAJTbHBIX COCYIAX — HA BEPXHEH OOPA3YIOLIEH B 30HE ra30BOM (IMMApOBOM) (Pa3Hbl.
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Knamadsel caeayeT yCTaHaABJAMBATL B MECTAX, UCKITIOYAKOIINX O0Opa30BAHUE 3ACTOMHBIX 30H.

4.10 YcraHoBka 3amOpHOM apMaTypbl MEXIY COCYIOM M KJIAIIAHOM, a TAKKE 3a KJIANMAHOM HE
TOIMYCKAeTCs, 34 UCKIMOYeHUeM TpedboBanum 4.11.

4.11 Jiaa moxapo- M B3PBIBOOMACHBIX BEIICCTB U BELIECTB 1-r0 M 2-rO0 KJIAacCOB OIMMACHOCTH IIO
I'OCT 12.1.007, a Takke OJ1s1 COCYAOB, padOTAIINX MIPHU KPUOTCHHBIX TEMIEpaTypax, CAeayeT MPeayCcMaT-
PUBATH CUCTEMY KJIAMMAHOB, COCTOAILYIO U3 PA00YEro M pe3epBHOTO KJAMAHOB.

Padounii ¥ pe3epBHBIN KJIANAH JOJDKHBI HMETh PABHYIO IMPOIYCKHYIO CITOCOOHOCTh, O0CCIEUUBAI0-
LIYIO MOJHYIO 3aIIUTY COCYIA OT MPEBBILICHU JABACHUS CBBILLIEC JOMYCTUMOrO. 1a od0ecreueHusa peBU3uH
M PEMOHTA KJIAMAHOB 0 M IMOCJIEC HUX JO/IKHA OBITh YCTAHOBJICHA OTKJIIOYAIOLIAA apMaTypa ¢ OJIOKHPYIOLIUM
YCTPOMCTBOM, UCK/IIOUAIOLIUM BO3MOXHOCTH OJJHOBPEMECHHOI'O 3aKPBITUA 3aIIOPHON apMaTyphl HA padouyeM
U PEe3¢PBHOM KJIANAHAX, MPHUYEM MPOXOJHOE CEUCHHUE B Y3JI€ MEPECKIAIOUECHHUA B JIIOO0M CUTYALMU JOJLKHO
OBITH HE MEHEE IMPOXOOHOIO CEUYCHUS YCTAHABIMBACMOrO KJIAlaHa.

4.12 KnanmaHbl HE OOMYCKACTCA UCMOJIb30BATH I PEryJIMPOBAHUA JABJICHUA B COCYIAEC WIH TPYIIIC
COCYIOB.

4.13 HM3roroBuTeab 0043aH MOCTABJATH KJIAMAHBI ¢ MACITOPTOM M PYKOBOICTBOM IO SKCIUIYATALIMH.

B nacrniopre mOKHBI OBITH YKA3aHBI KOSMPHULMECHTHL pacxoga AJId ra3soB U KMAKOCTEH, a TAKXKE
IUIOLIAIH CEYEHHUA, K KOTOPONU OHHU OTHECCHHBI.

5 TpeOoBaHHA K NMpeIOXPAHUTEIbHBIM KJIANAHAM NPSAMOro JeiCTBHS

5.1 PBIYaXXHO-TPY30BBIC KJIAMAHBI JOMYCKACTCH YCTAHABJAMBATH TOJBKO HA CTALIMOHAPHBIX COCYIaXx.

J.2 KOHCTpYKLIMEH TPy30BOro M MPYXKUHHOTO KJarmaHa JOMXKHO OBITH MPEOAYCMOTPEHO YCTPOMCTBO
IS TIPOBEPKHU UCIIPABHOCTU ACHCTBUA KJIAIMaHA B padOuyeM COCTOAHUU MYTEM MPHHYIUTECIBHOIO OTKPbI-
BAHU €ro BO BpeMd padoThl cocyaa. BO3MOXHOCTE MPUHYANUTEIBHOTO OTKPBIBAHUS OTOKHA OBITH 00ECIIe-
yeHa NpH JaBaeHuM, paBHOM 80 % maBaeHUS HACTPOHKH.

JlonmyCcKaeTcsd yCTAaHABJIMBATEL KJIAMAHBI 0€3 NMPUCIIOCOOJCHUN IJIA NMPUHYIUTEIBHOIO OTKPBIBAHMA,
€CJIM OHO HEJOMYCTUMO IO CBOMCTBAM paboueii cpeabl (BpeaHAas, B3PIBOONACHAA U T. [I.) WIH IO YCIOBUAM
MPOBECACHUA padoUero npouecca. B 3ToM cayyae mpoBEPKY KJIAMAHOB CACAYET MPOBOJIUTH NMEPUOIHYECCKHU
B CPOKM, YCTAHOBJIEHHBIE TEXHOJIOTMUECKUM pPerjiaMeHTOM, HO He peXe OOHOro pas3a B 6 Mec IpH YCIOBUH
UCKJIIOUEHUA BO3MOXHOCTH MIPUMEP3aHUA, IPUKUITAHUS, TTOJIUMEPU3ALNY WIHN 3a0MBAHUS KJIallaHa pado-
YyeH CpeaoH.

5.3 IlpyXMHBI KJIAanmaHoOB AO/KHBI OBITh 3ALUUMILEHBI OT HEJOIMYCTHMOrO HarpeBa (OXJIAXKICHUS) U
HEMOCPECACTBEHHOIO BO3ACHCTBUS PA00OUYEH Cpeabl, €CJAM OHA OKA3BIBACT BPEIHOE BO3ACHCTBUE HA MATCPUAIT
MMPYXKUHBI.

5.4 Maccy rpy3a ¥ JJIMHY pbl4ara pel4yakHO-rpy30BOro KjaanaHa CAeayeT BHIOMPATh TAK, YTOOBI IPy3
HAXOAWJICA HA KOHILIE pblyara.

OTHOLIIEHHE TUIeY pblyara He noKHO npesbliath 10:1. Ilpy npuMeHeHUM rpy3a ¢ MOABECKOH €ro
cCOoeIMHEeHHUEe TOLKHO OBITh HepasbeMHBIM. Macca rpy3a IoKHa ObITh He 0osiee 60 Kr U ykazaHa (BbIOMTA
WM OTJIMTA) HA MOBEPXHOCTH IPy3a.

5.5 B xopmyce KiamaHa M OTBOIAIIMX TPYOOIPOBOIAX HO/IKHA OBITH MPEAYCMOTPEHA BO3MOXHOCTD
VOAJICHUA KOHACHCATA U3 MECT €r0 CKOIUICHUS.

6 TpeOoBaHMA K MpeJOXpPaHUTEIbHBIM KJIaNaHAM, MPUBOJIUMBIM B JeHCTBHE
C MOMOIIBIO KJIANIAHOB YNPABJICHHUSA

6.1 Knamanbsl M1 uX BCMOMOraTeabHble€ YCTPONCTBA JOKHBI OBITh CKOHCTPYUPOBAHBI TAK, YTOOBI MPH
OTKAa3¢ JI000ro YIpaBasgIeMOro WiH PEryJIupyIoILero OpraHa Wi Nnpyu NpeKpaleHUU Moaayu SHEPTUU HA
KJIAMaH YIIpaBJAcHU ObUIA COXpaHeHa (PYHKIIMA 3aIIUTHI COCYAA OT MPEBBIMICHUS JABJICHUA MyTEM IYyOIIU-
POBAHUA WIM UHBIX Mep. KOHCTPYKIIMA KJIAMTAHOB JO/LKHA VAOBACTBOPATH TPEOOBAHUAM J.3 U J.)J.

6.2 KoHcTpykumei kKjanaHa JOKHA OBITh MPEeAyCMOTPEHA BO3MOXKHOCTD VIIPABACHUSI UM BPYUYHYIO
WU JUCTAHLIMOHHO.

6.3 KianaHbl, nMpUBOAUMBIE B ASHCTBUE C MOMOLIBIO 3AEKTPOSHEPIUHU, JOIKHBI ObITh CHAOXEHBI
OIBYMSI HE3aBUCUMBIMH APYI OT APYra UICTOUHUKAMM MUTAHUA. B 31eKTpHUYeCKX cxeMax, IIe OTKIKUCHHUE
SHEPITUU BBI3BIBACT UMITYJBC, OTKPBIBAKOIIWN KJIAMaH, JOMYCKACTCd OJUH UCTOYHUK IMUTAHUA.

6.4 Ecau opraHoM ynpaBiieHHUS SBJISIETCS UMIYJAbCHBIM KJamaH, TO JUAMETP YCJAOBHOIO ITPOXoAaa
3TOrO KJIAraHa JOJLKEH OBbITh HE MeHee 15 MM.
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BHyTpeHHU DTHAMETP MMNYJABCHBIX JIUHUHN (MOOBOASIINX W OTBOAJIIHNX) OOJIDKECH OBITH HE MEHEE
20) MM ¥ HE MEHEE THAMETPA BBIXOJHOIO LITYLIEPA UMITYJABCHOTO KaanaHa. UMMNyJabCHBIC IMHUU U JIMHUU
VIPABJICHUS JO/DKHBI O0€CIeYUMBATh HAACXKHBIM OTBOJ, KOHACHCATA. YCTAHABJAMBATL 3AMIOPHBIE OPraHbl HA
STUX JIMHUAX 3anpeiacTced. J1omyckaeTesa yCTaHABIUBATD MEPECKII0YAIONICE YCTPOUCTBO, €CIIU MTPU TIOOOM
IMOJIOXKEHUHU STOr0 YCTPOMCTBA UMITYJIBCHAA JIMHUA OVIET OCTABATHCSI OTKPBITOM.

6.5 Pabouada cpena, mpuMeHsgeMad IS VIIpaBlaeHUa KJarnmaHaMy, He JOJIKHA TOABEPraThCcd 3aMep3a-
HHIO, KOKCOBAHUIO, MOJUMEPU3ALIMHU U OKA3BIBATH KOPPO3HOHHOE BO3ACHCTBUEC HA MAaTCPUAJI KJIAaIlaHa.

6.6 KoHCTpyKUMA KaarmaHa JOKHA 00eCTIieuMBaTh €ro 3aKpbIBaHUE TIPH JABJACHUU He MeHee 95 %
TABJICHUI HACTPOHUKH.

6.7 KinamaH moLkeH ObIThb CHAOXEH He MeHee YeM AIBYMS HE3aBUCHUMO ICHCTBYIOLMIMMH LICTSIMH
VIIPABJICHUA, KOTOPBIC TOJIKHBI OBITh CKOHCTPYMPOBAHBI TAK, YTOOBI ITPU OTKA3E€ OJHOMW M3 LICICH YIIPAB-
JICHUA Apyrasg uenb 00CCIeYrBaIa HAACXKHYIO padOTy KiIalaHa.

7 TpeOoBaHHA K MOABOAAIMM H OTBOAAIMMM TPYOONMpoBOIAM

7.1 KiamnaHbl ciaeayeTr yCTAaHABAWMBATDL HA MATPYOKAX MAM TPYOONpPOBOOAX, HEMOCPECACTBEHHO IPUCO-
eIUHCHHBIX K COCVAY.

IIpu yCTaHOBKE HA OJHOM MaTPyoOKe (TPYyOONPOBOIAEC) HECKOJABKUX KJIANAHOB ITUIOLIAAL MOMEPEYHOIO
CeUCHU NMATpyoKa (TpyoonpoBOaa) 10DKHA OBITH HE MeHee 1,25 cyMMapHOH TUIOIIAIU CEUCHHUS KJIAMaHOB,
YCTAHOBJICHHBIX HA HEM.

I1pu onpenecHUU CEUSHUSI MPUCOCOIUHHUTEIBHBIX TPYOONMPOBOAOB MINHOMU Oosiee 1000 MM He00XO-
IUMO TAKXKE YVUUTBHIBATL UX COMPOTHUBICHUE.

7.2 IlagpeHune maBaeHUA NEPEa KIAMAHOM B MOABOAAIIEM TPYOOIIPOBOIEC MPU HAUOOJIBIIEH MTPOITYCK-
HOM CTIOCOOHOCTH HE NOJDKHO MPEBBILIATL 3 % maBieHus HACTPOUKM.

7.3 B TpyOonmpoBoaax KJIAMaHOB JOMXKHA OBITH O0ECICUEeHA HEOOXOAUMAd KOMIICHCALUA TEeMIIEpPa-
TYPHBIX VIJIMHEeHUU. KpemieHne Kopnyca KiianaHa U TpyOOIpoOBOJOB JO/DKHO OBITH PACCUHUTAHO C YUETOM
CTATUYECKHUX HArpy30K U JMHAMHUYECCKHUX YCWINH, BOZHUKAKOIIUX IIPHU CpadaThIBAHUM KJIAIIaHA.

7.4 Ilogpomdaumime TpyoonmpoOBOAbI AOKHBI OBITh BBIMOJHEHBI ¢ VKJIOHOM MO BCEH AJIMHE B CTOPOHY
cocyra. B moaBomdmux TpyoonmpoBOAax CACAYET HUCKIIKYATh PE3KHE U3MCHCHHMA TEMIIEPATypbl CTCHKH
(TEIJIOBBIC YIAPHBI) MPU CPA0ATHIBAHUM KJIANIAHOB.

7.5 BHyTpeHHUI JUaMETPp NMOABOILLICTO TPYOOIIPOBOIA JO/LKEH OBITh HE MEHEE HAMOOJIBIIECTO BHYT-
PEHHErO IUaMeTpa MOABOIAIICTO MaTpPyoOKa KilallaHa.

7.6 BHyTpeHHMII 1MaMeTp U IJIMHY MOABOISALIETO TPYOONPOBOAa CeAyeT pacCUUThIBATh, UCXOAS U3
HAHUOOJIBbUICH MMPOMYCKHOMU CITOCOOHOCTH KJIAIaHa.

7.7 BHYTPEHHUH OAUAMETP OTBOIALLECTIO TPYOOIPOBOIA NOIKEH OBITh HE MEHEC HAUOOABILIETIO BHYT-
PEHHErO IUAMETPA BBIXOIHOIO MATPyOKa KJamnaHa.

7.8 BHYTpeHHHMI JUAMETP M OJIMHA OTBOAALLCTO TPYOOIIPOBOAA MTOJLKHBI OBITH PACCUMTAHBI TAaK,
YyTOOBI MPHU PACXOAe, PABHOM HaAMOOJbILICH MPONYCKHOM CIMOCOOHOCTH KJilallaHa, MPOTHUBOAABICHUE B €0
BBIXOJHOM IMATPYOKE HE MPEBBIIIAIO JOMYCTUMOIO HAUOOJBIIECTO IMPOTUBOIABICHUSI.

7.9 IlpucoeaMHUTENABHBIE TPYOOIIPOBOIBI KJIAMAHOB JOKHBI OBITh 3ALIUIICHBI OT 3aAMEP3aHUSI B HUX
padoueu cpenpl.

7.10 OT1OOp padouelt cpeapl U3 MaTpyoKoOB (M HA yYaCTKaxX MPUCOCIUHHUTEIABHBIX TPYOOIIPOBOIOB OT
COCYIA OO0 KJIAIMaHOB), HA KOTOPBIX YCTAHOBJACHBI KJAMMAHBI, HE JOMYCKACTCH.
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[TPUJITOXKEHHMUE A
(0053aTEIIBHOC)

Pacyer nponyCKHO#M CNOCOOHOCTH KJIANAHA

A.1 O0o3nauennn

B HacTOsA1IEM NPUAOXKECHUM NPUHATHl CIACAVIOIINES O003HAYCHUA

G — NponmyCcKHass CIOCOOHOCTDb KiallaHa, Kr/J;

By — KO3(d(pIMEeHT, YYIUTBHIBAKIINNA (PUINKO-XUMHUUYECKHE CBOMCTBA BOOSHOIO Iapa InpH padodmux IapamMeTpax

TIepen KarlaHOM,;
By — KOS((PMUIMEHT, YYUTHIBAKIINNA COOTHOWIEHUA JABJICHUH TNEePEa KJIAIAHOM M 32 KJIATIAHOM;

By — KO3((pUUMEHT, YYUTHIBAKIINNA (PUINKO-XUMHUYCCKHE CBOMCTBA Ta30B M IIAPOB IIPH PadOUYMX IapaMeTpax;

B4 — KO3POULIMEHT CKUMAaeMOCTH PEaJbHOTO Ira3a;
F— mnomanb ceyeHM KianaHa, paBHAad HAVMMEHBIICH TLIOLIAAY CCYCHMS B MPOTOYHOM YacTU Ceajia, MM

O — KO3(M@PUIMECHT pacxoia, COOTBETCTBYIOLIMHT IIOIIAay F, Ui 1a3000pas3HbIX Cpel;

O — KO3(M@PUIMECHT pacxoia, COOTBETCTBYIOIIMNH TIOIIAAy F, s XUIKUX CPEl;
Py — Hanbonpliee M30BITOYHOE JABJICHUE TNEPEd KJIANAHOM (M30BITOUHOE MABJICHUE OO KJIaraHa, PaBHOE

NABJICHUIO TIOTHOTO OTKpbITHS), MIla (Krc/cMm?);
P> — Hambonpuiee N30LITOYHOES JABJICHUE 32 KJIAIIaHOM (M30BITOUYHOEC JABJACHUE 32 KJIAIIAHOM B IOJOXEHUM €TO

MoTHOTO OTKpbITHs), MIla (krc/cM?);
0 — IUIOTHOCTD Mapa, ra3a WiM XUIKOCTHU Mepen KIallaHOM Ipu napaMerpax Py m 1, KT/M>;

R — ra3oBasi mOCTOSTHHAS;

1y — TeMmrmepaTtypa padoucl cpeabl nepea KJIanaHoOM npu gaBiacHuM Py, K;

Kk — moKa3aTe/b aanadarhl;

V| — yIeNBbHBII 00heM TIapa Tepel KianaHoM Ipu napamerpax Py u Ty, M>/KT;

3 — OTHOIICHUE JTABJICHUMN;

Bkp — KPUTHUYECKOE OTHOLICHME TABICHUM.

A.2 llponyckHy10 CIIOCOOHOCTD MPEIOXPAHUTESIBHOIO KJIAMaHa CACAVET PACCUUTBIBATD IO (POPMYIaM:

o1 BOASIHOTO mapa:

G = 10BByo F(Py + 0,1) — ma napneHus B MlIla,
G = B|B,oy F(P, + 1) — mns mapiacHUsS B KIc/CM2;

2.
’

IJI1 APYTUX MapoB U Ta30B:
G=3,16Byo FN (P +0,1)p — nns nasiaenus B MIla,
G= Byoy FN (Py+1)p — And JaBleHUs B KIc/cM?;

I KUIKOCTEH:

G=5030) FN(P| - P)p — mns nasnenusi B MI1a,
G=1,59 ay FN (P - P)) p — 11 IaBIEHUS B KIC/CMZ,

II¢ p — OINPEAC/ISIIOT MO TadaAMIAM WM A¥arpaMMaM COCTOSIHUS; INIOTHOCTh PEaIbHOTO ra3a TAKXKE MOACYNTHIBAIOT MO
dopmMmyiam

P+ 0,1) 10
_ ! ';4 > -7{1 g napiaeHus B MIla [R B K’??KK];
(P + 1) 104 KIC - M

I;

— 2
D = B, RT, U1 JaBJICHUS B KIc/cM~ [R B e

R — onpenendior no taoauue A.l;

By — onpenensiior o tabmmie A.2 (11 nocanbHOro rasa By = 1);
By — onpenensior mo tadauue A.3 IS HACBILIEHHOIO BOASIHOIO mapa M mo 1adomuue A.4 ojas IeperpeToro

BOOSHOTIO Mapa WiH IMOJCYUTLIBAIOT 11O (POpPMYIaM:
1

(9 -1 [ g [
B = 0,503 w1 pasiacHusd B M1la;
\k+l k+1 \/(Pl+0,l)Vl
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|

(9 m ko 1
Bl — 1,59 ] \/
\k_l_l k+l\/(Pl+l)Vl

By, — omnpenesnsioT no taduie A.5 B 3aBUCHMOCTH OT K U B;

B2 — 1 HpH B S BKp:

P2 + O,l

P+ 0,1
P2 +1

B_ﬂ+l

Bkp — ONPEOESIOT 1Mo TabauLe A.l WM NOACUYUTHIBAIOT IO GHOPMYyJIC

(2 Yy I
Prp = k+1T ?
\

Bz — BBIOMpaoT o TadmmiaM A.l1 1 A.6 WIM MOACYNTHIBAIOT IO (POPMYIIaM:
g gasacHud B M1la:

2.
IJIs1 JABACHUSL B KIC/CM*~;

Tae B = nda masineHus B Mlla,

2
IJIs1 TABJICHUSI B KIC/CM~,

1

B =159\/ k(2 ijHB<I3 ‘
3 Nk + 1 | k+1 = Pxp>

] \/g k+ 1
B3 = 1’59\/16—1 B¥-B * npwm B2 Pyps

IUTS NABJIEHUS] B KIC/CM?;
. 2 k+1
83:1’59\/1{—1 Bk—B k .

Taonuma A.l

k By mpu B<B,, Brp R
HauMeHoBaHue rasa
mpu t=0°C u P=0,1 MIIa (1 krc/cm?) Jx/(xr-K) KTC - M/(kT-"C)
A30T 1,40 (0,770 (0,523 298.,0 30,25
AMMMUaK 1,32 (0,757 (0,543 490,0 49 ,8()
AproH 1,67 (0,825 (0,488 207,0 21,20
AlICTWICH 1,23 (0,745 (0,559 320,0 32,50
byraHn 1,10 (0,710 0,586 143,0 14,60
Bonopon 1,41 (0,772 (0,527 4120,0 420,00
Bos3myx 1,40 (0,770 (0,528 287,0 29,27
['enmmin 1,66 (0,820 (0,483 2030,0 212,00
NudTopanxJIopMeTaH 1,14 0,720 0,576 68,6 7,00
Kucnopon 1,40 0,770 0,528 259,0 26,50
MeTaH 1,30 (0,755 (0,547 315,0 52,60
XJTOPUCTHIA METH 1,20 0,730 0,564 165,0 16,80
Oxkuche yriaepoia 1,40 0,770 (0,528 298,0 30,25
[Ipoman 1,14 0,720 (0,576 189,0 19,25
CepoBOoIopon 1,30 (0,755 (0,547 244 () 24.9()
CepHUCTBIM aHTUOPHUI 1,40 (0,770 (0,528 130,0 13,23
Yraekucabin ras 1,31 (0,735 (0,545 189,0 19,25
Xuop 1,34 0,762 0,540 118,0 11,95
DTaH 1,22 (0,744 0,560 277,0 28,20
DTUICH 1,24 (,750 0,557 296,0 30,23
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3navyenue B, ipu T, K (¢, "C)

P, + 0,1, Mlla
(P, + 1, krc/cm?)
273 (0) 323 (50) 373 (100) 473 (200)
IUTSE A30Ta M BO3IyXa
{, 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 1,17 1,183
40,0 (400,0) 1,27 1,26 1,25 1,24
100,0 (1000,0) 2,03 1,94 1,80 1,65
T BOAOPOIA
0 1,00 1,00 1,00 1,00
100,0 (1000,0) 1,71 1,60 1,52 1,43
IUTd KUCI0OPOaa
{, 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 (300,0) 1,53 — 1,44 1,37
100,0 (1000,0) 1,77 — 1,59 —
T METaHa
{, 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 (0,935 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
IUTd OKWUCH VIJIEPOIa
{, 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 1,11
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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Oxonuanue mabauysl A.2

3nauenue B, mpu T, K (7,, "C)

P, + 0,1, MIla
(P, + 1, krc/em?)
273 (0) 323 (50) 373 (100) 473 (200)
U1 ABYOKWICH VIJIEPpOIa
( 1,00 1,00 1,00 1,00
3,0 (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 1,43 1,41
IUTS DTUJICHA
{; 1,00 1,00 1,00 1,00
3,0 (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) (0,33 0,60 (0,70 0,89
30,0 (300,0) 0,81 0,81 (0,82 (0,935
100,0 (1000,0) 2,3 2,18 1,96 1,77

Tadonwmuma A.3— 3HaucHud KospduiureHTa By 119 HACBIIECHHOIO BOAAHOrO napa npu k = 1,135

P, + 0,1, MITa B P, + 0,1, MITa B

(P, + 1, krc/cm?) : (P, + 1, krc/cm?) :
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 (130,0) 0,605
3,0 (30,0) (0,520 19,0 (190,0) 0,625
10,0 (100,0) 0,530 20,0 (200,0) 0,645




Taonuuma A4 — 3HaueHud KO3QOULIEHTA By IJTd EPETPETOTO BOAAHOrO 1apa mpu £ = 1,31
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P+ 0,1, MTa SHaueHHe B, mpu Temnepatype mapa I, K ("C)
(P, + 1, krc/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 0,330 (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 0,473 0,450 0,425 0,410 0,395 0,380 0,365
4,0 (40,0) 0,520 0,435 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
3,0 (30,0) — 0,570 0,473 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 (130,0) — — — 0,480 0,440 0,415 0,400 0,380
20,0 (200,0) — — — 0,525 0,460 0,430 0,405 0,333
23,0 (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 (0,413
Tadbanmuma AS
3HauyeHue B, npu k, paBHOM
B
1,100 1,135 1,310 1,400
0,500
0,545 0,990
0,577 0,990 0,990
0,586 0,930 0,990 0,990
0,600 0,990 0,957 0,975 0,990
0,700 (0,965 0,955 0,945 0,930
0,300 0,855 0,850 0,330 0,820
0,900 (0,655 0,650 0,628 0,620
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Tadoanumima A.6

3HaueHue B, pH K, paBHOM
B
1,135 1,200 1,300 1,400 1,660 2,0 2,5 3,0
0,100
0,200 0.930 0,960
0,590 0,865
0,354 0,820
0,393 0,755 0770 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

[TIPUJIOXKXEHHUE b
(CIIpaBOYHOC)

buomorpagus

[1] IIpaBuia ycTpoiicTBa M 0€30IIaCHOM SKCIUIYyaTalluM COCYIOB, padoTaommx noa gaspicHueM (I1b 10-115—96)

10
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