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M EXTOUC CYITIAPCT BEHHU BN CTAHIATPT

Cocyapl, padoraomue noja AasjJeHHEM

KJIAITAHBI ITPETOXPAHUTEJIbDHBIE
TpebdoBanua 0e30MaCHOCTH

Vessels working under pressure. Safety valves. Safety requirements

Nara sBenenna 2003—07—01

1 O0aacTh npuMeHeHHu

Hacrodaimmi ctaHaapT pacrnpoCTpaHsIeTCS Ha COCYIBL I pa3IUUHBIX XXKUIKHUX U Ta3000pa3HbIX Cpell,
paboraoimne nox gasiaeHueM csbite 0,07 MIla (0,7 krc/cMm?), cHaOXEHHBIE MPEeIOXPAHUTEIBHBIMU KJIA-
MAaHAMHU, MMPEAHA3HAYCHHBIMHU JJT4 3aLLMUTHI OT ABAPUHUHOTO MOBBLILICHUS JABJICHUA ITyTEM BBIITYCKA (COpOCa)
padoueH cpeabl U3 cocyaa yepes kinanaH. CTaHaapT YCTAHABIMBAECT OOLIHE TPEOOBAHUA OC30IMACHOCTU K

BBIOOPY, VCTAHOBKE M DKCIUIYATALIMHU MPEIOXPAHUTCIbHBIX KJIAIIAHOB, 4 TAKXKE YCTAHABIMBACT IMOPSAOOK
pacyeTa MPOIMYCKHOM CIOCOOHOCTH MPEAOXPAaHUTEIAbHBIX KJIAMIAHOB.

Hacrosaumii ctTanmapT He pacrpocTpaHAETCd HA COCYIbI, padoTalolire 1mod BaKYYMOM.

2 HopMaTuBHBIE CCBLIKH

B HacTOsg1IEM CTAaHIAPTE MUCIIOIBb30BAHBI CCHUIKHM HA CACAYIOIIUE CTAHIAPTHI:

I'OCT 12.1.007—76 Cucrema ctangapToB 0e3onacHOCTH Tpyaa. Bpeanbie Bemiectsa. Knaccuduka-
LU U O01LIHMEe TPeOOBAaHUS 0€30MACHOCTH

T'OCT 12.2.063—81 Cucrema ctaHIapToOB 0€30IMaCHOCTU Tpyaa. ApMaTypa IpOMBILUIEHHAasE TPyOo-
npoBoaHadA. O01mMe TpedOBAHUA 0€30MACHOCTH

I'OCT 14249—89 Cocynbl 1 anmnapatel. HOpMBI 1 MeTOOBI pacyeTa Ha NPOYHOCTD

T'OCT 25215—82 Cocyabl M anmnapaTthbl BBICOKOro AapjiacHud. O0cuaku 1 JHUAa. HopMbl 1 METOIBI
pacueTa Ha MPOYHOCTD

I'OCT 26303—84 Cocyabl B anmapaThl BbICOKOro aasaeHus. Hlnmuabku. MeToabl pacueTa Ha Mpou-
HOCTD

CT CBB 5206—85 Cocyasl M ammapaTrsl BHICOKOTO AaBieHUA. PaaH1bl, KPHIIIKU TUIOCKUE U BBI-
nykiasle. MeToapsl pacuera Ha MPOYHOCTH

3 Onpenenenus

B HacTOg1IEM CTAaHAAPTE MPUMEHIIOT CIACAYIOUIUE TEPMUHBI ¢ COOTBETCTBYIOLIIMMHU ONPEACTICHUAMM:

3.1 npenoxpaHuTeJbHBIA KJaanaH: KoiamnaH, nmpeaHasHAYEeHHBIN JIA 3allUThl OT HEJOMYCTUMOIO JIaB-
JICHUS TMOCPEACTBOM COpoca M30bITKA padoueil cpeabl U OOCCIICUMBAKOIIMK IPCKPALLCHUE COpOca IpHU
NABJACHUU 3aKPbITHUA M BOCCTAHOBJICHHUSI padOyero JaBJICHUS.

3.1.1 npenoxXpaHUTEJbHbIA KJANAH NPpAMOro AeHcTBuda: [IpeaoxpaHUTEABHBIA KAANMAH, B KOTOPOM
TEUCTBHUIO TABJICHUA pabouel cpeabl HA 3alOpPHOE YCTPOMCTBO (3aTBOP) MPOTHBOACHUCTBYET MEXAHUUYECKASL
Harpy3kKa (rpys, pplyar ¢ rpy3oM, npyxXuHa).

3.1.2 npenoxpanuTebHbIA KJANAH, NPHBOJUMBbIM B JEUCTBHE KJANAHOM ynpasjeHusa: IlpenoxpaHu-
TCJABHBIN KJIAMAH, OTKPBITHE U 3aKPBITHE KOTOPOTO O0CCIEYNBACTCH KJIANMAHOM YIIPABJACHUS, U30JIUPOBAH-

HbIM OT BO3ACHUCTBHUA padbouerl cpeabl U UMEKOIIHUM HE3aBUCHUMBIH OT OCHOBHOIO KJIAINIAHA MCTOYHMK
SHEPIUH.

N3namme opHuMAILHOE
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3.2 naBjeHHe:

3.2.1 pabouee naBaenme: HanOosblice M30BITOYHOE HABJICHHUE, BO3HUKAIOHNICE IIPU HOPMAJIBHOM
MMPOTEKAHUH PAdOUETO MPOoLEecca, 0€3 yuyeTa ruapOCTAaTUUYECKOrO JABJICHUA Cpeabl U TOMYCTHMOTO KPAaTKO-
BPEMEHHOI'O MOBBILUICHUS JABJICHUS BO BpeMS JCHUCTBUA MPEIOXPAHUTESIBHOIO KiaraHa.

Iloa HOpManbHBIM MIPOTEKAHUEM PAOOUYEro MpoLecca CACAyeT MOHUMATH YCIOBUA (IABJACHUE, TEMIIC-
parypy), MpH COUYECTAHUMU KOTOPBIX O0ECMECUNBACTCA O€30MacHad padoTa cocyna.

3.2.2 pacuetHoe nasjenue: M30BITOUHOE OABJACHUE, HA KOTOPOE MPOU3BOIUTCHA PACUET MPOYHOCTH
cocyna B cootBeTcTBUM ¢ TOCT 14249, [1].

3.2.3 nasaenme HACcTpOMKH: HanOosnbliee M30LITOUHOE JABJICHUE HA BXOAE B KJIAMAH, IMPH KOTOPOM
3aTBOP 3AKPBIT U O0CCIECUNBACTCA 3a0AHHAY TEPMETUUYHOCTD 3aTBOPA.

JlaBjieHUEe HACTPOMKH KJIAMIAHOB MPH HAMPABICHUHU COPOCA B CUCTEMY 0€3 MPOTUBOLABACHUS MTPUHU-
MACTCHd PaBHBIM PACYCTHOMY JABJICHUIO.

JlaBjieHUEe HACTPOMKU KJIAMMAHOB IMPH HAMPABJICHUHN COpOCA B CUCTEMY C MPOTUBOIABICHUEM IIPUHU -
MAECTCd MEHBIIHUM HA 3HAYCHHUE PACUCTHOrO MPOTUBOIABIACHHUA.

3.2.4 nporuBoaasaeHue: M30bITOUHOE JaBAeHHE HA BBIXOJEC M3 KJAMAHAa IMPH COpOCe CPpeabl.

3.3 mponycknHasa cnocoonocTh: BecoBol pacxon pabouert Ccpeapl yepe3 KiIamaH.

3.4 pacyerHoe npoxoaHoe ceyenme: Imomanp y3kKk0oro CeyeHMS MPOTOYHOMN YACTH CEJIa KIAINaHa.

3.5 Kod3(pduuueHT pacxoaa:

3.5.1 ko3¢ dumuenT pacxoaa g ra3zoodpasnbix cpea: OTHOLICHHUE U3MEPEHHOM MPOMYCKHOM CHO-
COOHOCTH K IPOMYCKHOM CIIOCOOHOCTHU, PACCUYMTAHHOM IPH TEX XKE MapaMeTpax, yepe3 HACATBHOE COIUIO
C IWIOLIAABIO Y3KOI'O CEYCHU, PABHOU PACUCTHOMY IMPOXOJHOMY CEUCHUIO KJIATIAHA.

3.5.2 Ko3(pdUuMeHT pacxoaa Aad KUAKOCTH: OTHOIIEHHUE U3MEPECHHOM MPOMYCKHON CITOCOOHOCTH K
IIPOIIYCKHOM CIIOCOOHOCTH, PACCUHMTAHHOM O€3 yuyeTa CONPOTHUBICHMH, CO3MAaBAcMbIX KJIAIIAHOM, 4epes
CEUCHHUE TUIOIIAABIO, PABHOM IUIOIIAAN BBIXOOAHOIO MATpyOKa KJaraHa.

4 Oommue TpedOoBaHMA

4.1 JInda 3a1MThl COCYAOB CIACAYET MPHUMEHSITDH KJIAMAHBI U UX BCIIOMOTATEJIBHBIEC YCTPONUCTBA, COOT-
BeTcTBYIOIIME TpeOoBaHuaMm ['OCT 12.2.063, [1].

3aluTe NPeaJOXPaHUTEABHBIMU KJIAMAHAMM IMOMJIEKAT COCYAbI, B KOTOPBIX BO3MOXKHO IPEBLIILCHUE
padbouero JaBACHHUA OT MUTAIOLIETO UCTOYHUKA, XMMHUUYECKOM pEaKLUM, HArpeBa IOAOIPEBATCIIAMH, CO-
JJHEUHOM pamgvalMM, B CIy4ae BOSHUKHOBECHUA MmMOXapa psaaoM ¢ COCYIOM U T. 1.

4.2 KoauyecTBO KJIAMAHOB, UX Pa3sMEpPBl U MPOIMYCKHAS CIIOCOOHOCTh JOXKHBI OBITh BHIOPAHBI TAK,
yTOOBI B COCYIE HE MOIJIO CO3JABATHCS IABJICHHUE, IIPEBBILIAIOLICE pPAaCcUCTHOE AABJICHHUE O0JIee yeM Ha
0,05 MTIla (0,5 kr/cm?) mna cocynos ¢ masaeHueM no 0,3 MIla (3 krc/cM?), Ha 15 % — miaa COCymoB C
nasineHueM cpoiire 0,3 o 6,0 MIla (ot 3 no 60 krc/cm?) u Ha 10 % — g COCYOOB C JABJIEHUEM CBBILLE
6,0 MIla (60 krc/cMm?).

[Ipu paboTarommx KianaHax IOMYyCKaeTCs IpeBbIILIeHUE OABJICHHUS B COCyle He Oojyee yeM Ha 25 %
PACyYCTHOIO IMPHU YCIOBUHU, UTO BTO MPEBBILICHUE MOATBECPXKACHO pacyeToM Ha nmpouyHOCTh Mo ['OCT 14249,
I'OCT 25215, TOCT 26303, CT CBB 5206, neficTBYIOIIMM HOPMAaTUBHBIM JOKYMEHTaM, MPEeAyCMOTPEHO
TEXHUYECKOHN TOKYMCECHTAILIMEU U OTPAKECHO B IMACIIOPTE COCVYIA.

4.3 Pacyer nporyCcKHOM CITOCOOHOCTH KJIAMAHOB IMPUBEJACH B MPUIIOXKECHHUH A.

4.4 KOHCTPYKLHMIO H MAaTECPHAJIBI SJICMCHTOB KJIAMMAHOB H MX BCIIOMOIATCJABbHBIX YCTPOMCTB CACAYET
BBIOUPATh B 3aBUCUMOCTH OT CBOHCTB M IMApaMETPOB padoOyeHl Cpeabl, U OHH MTOJLKHBI OOCCIICUMBATD
HAIeXKHOCTh (PYHKLIIMOHUPOBAHUS KJIAIAaHA B pa0OUYMX YCIOBUSX.

4.5 KOHCTpYKUMA KjanaHa JOKHA 00eCIeYuBaTh CBOOOIHOE MEPEMELICHUE MOABHXKHBIX 2JICMCHTOB
KJIanmaHa ¥ UCKJII0YATh BO3MOXXHOCTh MX BBIOPOCA.

4.6 KoHCTpyKI1IMS KJIAamaHOB M MX BCIIOMOTAaTeJbHBIX YCTPOMCTB JOJDKHA MCKIIIOYATh BO3MOXHOCTD
MMPOU3BOJIBHOIO U3MEHEHHUS UX PETYIHPOBKH.

4.7 KOHCTPYKUIHMA KJIAIMaHA JO/DKHA MCKIIIOYATh BO3MOXKHOCTh BOSHUKHOBCHUA HEIOINMYCTUMBIX VIA-
POB MPU OTKPBIBAHUU U 3aKPBIBAHUMU.

4.8 KiamaHbl ciaeayeT pa3sMenaTb B MeCTax, JOCTYIIHBIX I YIOOHOrO M 0€301MacHOr0 O0CIy>KUBAHUSL
U PEMOHTA.

Ilpu pacmosoXeHUH KJanmaHa, TPeOVIOLIEro CHCTEMAaTHUYECKOTO OOCHYKMBAHUSA HA BBLICOTE 00JIEe
1,8 M, JOMKHBI OBITh MPEAYCMOTPEHBI YCTPOMCTBA IJIS YI00OCTBA OOCIYKUBAHUAL.

4.9 KiamaHbl Ha BEPTUKAJIBHBIX COCYIAX CCAYeT YCTAHABJAMBATH HA BEPXHEM OTHUIIE, 3 HA TOPHU3OH -
TAJTbHBIX COCYIAX — HA BEPXHEH OOPA3YIOLIEH B 30HE ra30BOM (IMMApOBOM) (Pa3bl.
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KiamnaHel ¢iaeayer yCTaHABJAMBATL B MECTAX, HCKIKUAIOLIUX O0PAa30BAHUE 3aCTOMHBIX 30H.

4.10 YcraHoBka 3amOpHOM apMaTypbl MEXIY COCYIOM M KJIAIIAHOM, a TAKKE 34 KJIANMAaHOM HE
TOIyCKAEeTCs, 34 UCKIMOUYeHHUueM TpedoBaHum 4.11.

411 JInga moxapo- M B3PBIBOOIMACHBIX BEIIECTB M BELIESCTB 1-TO U 2-r0 KJIACCOB OMACHOCTHU IO
['OCT 12.1.007, a TakKe I COCYAOB, padbOTAOIIUX MPU KPUOTCHHBIX TEMIIEpATypax, CACAyeT MPEeayCMaT-
PUBATHh CUCTEMY KJIAMMAHOB, COCTOAILYIO U3 PA00YEro M pe3¢pBHOTO KJAMAHOB.

Padouuii U pe3epBHBIN KJIANAH JODKHBI UMETh PABHYIO IMPOIYCKHYIO CITOCOOHOCTh, O0CCIIEUUBAIO-
LIYIO MOJHYIO 3ALUTY COCYIA OT MPEBBILICHUA JABJICHUA CBBILIC JOIMYCTUMOrO. g 00eCrieueHUA peBU3HH
U PEMOHTA KJIAIMMAHOB 10 U MOCJIEC HUX JOJDKHA OBbITh YCTAHOBACHA OTKJIIOUAIOLLAS apMaTypa ¢ OJIOKHPYIOLIUM
YCTPOMCTBOM, UCKJIIOUAIOLIUM BO3MOXHOCTH OJJHOBPEMEHHOIO 3aKPBITUA 3AMIOPHON apMaTyphl HA padouyeM
U PE3CPBHOM KAAMAHAX, MPHYEM MPOXOAHOEC CEUCHHUE B Y3JIC MEPCKIAIOUECHHA B JIIO0O0M CUTYALMU JOJDKHO
OBITHh HE MEHEEC MPOXOITHOIO CEUYCHUS YCTAHABJIMBACMOIO KJIAMAHA.

4.12 KnanaHpl HE AOMYCKACTCA MUCMOJIb30BATH I PEryJIUMPOBAHHUA JABJICHHA B COCYIEC WIH IPYILIC
COCYIOB.

4.13 H3roroButenb 0043aH MOCTABIATH KJIAMAHBI ¢ MACIIOPTOM M PYKOBOICTBOM ITO SKCILIYATALIUH.

B nmacriopre moOMKHBI OBITH YKa3aHBI KOSMMUIMEHTHI pacxoJa I ra30oB U XKUAKOCTEHM, a TAKXKE
IUIOLIANH CEYEHHUA, K KOTOPOHU OHU OTHECCHHBI.

5 TpeOoBaHus K NpeIOXPaHHTEIbHBIM KJIANAHAM NPSAMOro JAeiCTBHSA

5.1 PBIyaxHO-Irpy30BbIC KJIAMAHBI JOMYCKACTCA YCTAHABIMBATH TOJBKO HA CTALMOHAPHBIX COCYIAaX.

J.2 KOHCTpYKLIMEH TPy30BOro U MPYKUHHOTO KJarmaHa JOMKHO OBITH MPEOAYyCMOTPEHO YCTPOMCTBO
IS TIPOBEPKHU MCIIPABHOCTU ACHCTBHUA KJIAIMaHA B padOUYeM COCTOSAHUU MYTEM MPHHYIUTECIBHOIO OTKPBI-
BAHUS €ro BO BpeMd padoThl cocyaa. BO3MOXHOCTE MPUHYANUTEIBHOTO OTKPBIBAHUS TOKHA OBITH 00ECIIe-
yeHa NpHu JaBieHuM, paBHoM 80 % nmaBaeHUS HACTPOHKH.

JIonmyCKaeTCsd yCTAHABJIMBATEL KJIAIMAHBI 0€3 NMPUCIIOCOONCHUN IJIA NMPUHYIUTEIBHOIO OTKPBIBAHMA,
€CJIM OHO HEJOMYCTUMO IO CBOMCTBAM padbouehi cpeabl (BpeaHas, B3PIBOONACHAA U T. 1.) WIH IO YCIOBUAM
MPOBECACHUA padoUero nmpouecca. B 3ToM ¢cayyae mpoBEPKY KJIAMAHOB CACAYET MPOBOJUTH NMEPUOIHYCCKHU
B CPOKHM, YVCTAHOBJIEHHBIE TEXHOJIOTHUECKUM PEerjiaMeHTOM, HO He peXe OOHOro pas3a B 6 Mec IpH YCIOBUH
UCKJIIOYCHUSA BO3MOXHOCTH MIPUMEP3aHU, IPUKUITAHUS, TOJIUMEPU3ALNY WIHN 3a0MBAHUA KJIallaHa pado-
yeH CpeaoH.

5.3 IlpyXuMHBI KJIAmmaHOB AO/IKHBI OBbITh 3ALUUILEHBI OT HEJAOIMYCTHMOrO HarpeBa (OXJIAXKICHUS) U
HEMOCPECACTBECHHOIO BO3ACHCTBUS pA00OUYEH Cpeabl, €CJIM OHA OKA3BIBACT BPECIHOE BO3ACHCTBUE HA MATCPUAJT
MIPY>XUHBI.

5.4 Maccy rpysa m JJIMHY pblyara pelyakHO-Ipy30BOro KJarnaHa CaeayeT BHIOUMPaTh TaK, YTOOBI IPy3
HAaXOOWICS Ha KOHILIE pblyara.

OTHOLIIEHHE TUIEY pblyara He nOKHO npesbliath 10:1. Ilpyn npuMeHEeHUU rpy3a ¢ MOABECKOM €ro
coeIMHEeHHEe IOLKHO OBITh Hepa3beMHBIM. Macca rpy3a Io/KHa ObITh He 0ojiee 60 Kr U ykazaHa (BbIOMTA
WK OTJIMTA) HA MOBEPXHOCTH IPy3a.

5.5 B xopnyce ximanaHa ¥ OTBOISLIHNX TPYOOMPOBOAAX JOIKHA OBITH MPEAYCMOTPEHA BO3MOXHOCTD
VOAJICHUA KOHACHCATA U3 MECT €r0 CKOIUICHUS.

6 TpeOoBaHMd K MpeaoXpaHUTEIbHBIM KJIaNaHAM, MPUBOJIHMBIM B JeHCTBHE
C MOMOIIBIO KJIANIAHOB YNPABJICHHUSA

6.1 Knanmanbsl U MX BCmOMOraTejbHble YCTPOMCTBA JO/LKHBI OBITh CKOHCTPYHUPOBAHBI TaK, YTOOLI TIPH
OTKa3¢ JI000ro yrpabadgeMoOro WiH PEryJIupyrolIero OpraHa Wi Nnpyu NpeKpaleHUy Mogayu SHEPIUM Ha
KJIAMaH YIIPaBJAcHUS ObUIA COXpaHeHAa (PYHKIIMA 3aIIUTHI COCYAA OT MPEBBINICHUS JABJICHUA IMyTEM IYyOIIU-
POBAHUA WIM UHBIX Mep. KOHCTPYKIIMA KJIAMIAHOB JO/LKHA VAOBACTBOPATH TPEOOBAHUAM J.3 U .)J.

6.2 KoHCcTpykLMei KanaHa JOJMKHA OBITh MPeayCMOTPEHA BO3MOXHOCTD VIIPABACHUSI UM BPYUYHYIO
WU JUCTAHLIMOHHO.

6.3 KianaHbl, IpUBOJUMBIE B ASHCTBUE C MOMOLIBIO 3AEKTPOSHEPIUHU, JOKHBI ObITh CHAOXEHBI
OIBYMSI HE3aBUCUMBIMHY APYI OT APYra UICTOUHUKAMM NMUTAHUI. B 31eKTpHUYeCKX cxeMax, IIe OTKIKUYCHHUE
SHEPIrUH BBI3BIBACT UMITYJILC, OTKPBIBAOIIWN KJIAMaH, JOMYCKACTCd OJUH MCTOYHUK IMUTAHUA.

6.4 Ecnu opraHoM ynpaBiieHHUS SIBJISIETCS MMIYJAbCHBIM KJanmaH, TO JUaMeTP YCJAOBHOIO IpOXoaa
3TOrO KJIAMaHa JOJLKEH OBIThL HE MeHee 15 MM.
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BHYTpeHHU OTHAMETP MMIMYJAbCHBIX JUHUHN (MOOABOASINHNX W OTBOAJIIHNX) OOJIKECH OBITH HE MECHEE
20) MM ¥ HE MEHEE THAMETPA BBIXOJHOIO LITYLIEPA UMITYJABCHOTO KaanaHa. UMMNyJabCHBIC IMHUU U JIMHUU
VIIPABJICHUS JO/IKHBI O0€CeYUBaTh HAACXKHBIM OTBOJ, KOHACHCATA. YCTAHABJAMBATL 3aMOPHBIC OPraHbl HA
STUX JIMHUAX 3ampeiactcd. JlomyckaeTcs yCTaHABIUBATh MEPEKII0YAIONIEe YCTPONUCTBO, €CIIU IMTPHU TI0OOM
MMOJIOXKEHHUHU STOr0O YCTPOMCTBA UMILYJIBCHAA JIMHUA OVIET OCTABATHCSI OTKPBITOM.

6.5 Pabouag cpena, mpuMeHsgeMasd I VIIPABIEHUS KilamaHaMU, He JOJKHA TMOOBEPTAThCI 3aMepP3a-
HHUIO, KOKCOBAHHIO, MOJUMEPU3ALIMHU U OKA3BIBATH KOPPO3HOHHOE BO3ICHCTBUEC HA MATCPUAJT KJIAIIaHA.

6.6 KoHCTpyKUMd KaaraHa JOJDKHA 00eCTIieuMBaTh €ro 3aKpbIlBAHUE TIPH JABJACHUU He MeHee 95 %
TABJICHHUA HACTPOUKH.

6.7 KnamaH noLkeH ObITh CHAOXEH He MeHee 4eM IBYMS HE3aBUCHUMO ICHUCTBYIOLMIMMH LICTSIMH
VIIPABJICHUA, KOTOPBIC TOJIKHBI OBITh CKOHCTPYMPOBAHBI TAK, YTOOBI ITPHU OTKA3€ OJHOM M3 LCICH YIIPAB-
JICHUS Ipyrasg 1lenb 00CCeYrBaIa HAACXKHYIO padOTy KJIalaHa.

7 TpeOoBaHHA K MOABOAAIMMM H OTBOASAIMMM TPYOONMpOBOIAM

7.1 Kianansl ¢iaeayeT yCTAHABAMBATDL HA MATPYOKaAX WM TPYyOONpPOBOOAX, HEMOCPECACTBEHHO IPUCO-
¢IUHECHHBIX K COCVY.

Ilpu yCTaHOBKE HA OAHOM IMATPYOKE (TPYOONPOBOE) HECKOJIBKUX KAAMAHOB ITUIOWIAAL MOMEPEYHOrO
CEUCHU NMATpyoKa (TpyoonpoBOIa) IOLKHA OBITH HE MeHee 1,25 cyMMapHOH IUIOLAIU CEUYCHUS KJIAMAaHOB,
YCTAHOBJICHHBIX HA HEM.

Ilpu onpeneseHUN CeUCHUS NMPUCOCANHUTSIBHBIX TPYOONMPOBOAOB MWINHOU Oosiee 1000 MM He00XO-
IUMO TAKXKE VUUTBHIBATL UX COMPOTHUBICHUE.

7.2 llageHue maBaeHUA Nnepea KaarnaHoM B MOABOIAIIEM TPYOONIPOBOAE MPH HAUOOJIBLICH IMPOMYCK-
HOM CTIOCOOHOCTU HE NOJIXHO TMPEBLILIATL 3 % maBjieHUS HACTPOUKMU.

7.3 B tpyOonpoBogax KJIAraHOB JOMXKHA OBITH O0ECIEeUeHA HEOOXOOUMAd KOMIICHCALUA TEMIIEPa-
TYPHBIX YIJIMHEeHUU. KpemieHne Kopnyca KiianaHa M TpyOonmpoOBOJOB JO/DKHO OBITH PACCUMTAHO C YUETOM
CTAaTUYECKHUX HArpy30K U IMHAMHUYECKHUX YCWINHN, BOZHHUKAKOIIMUX IIPHU CpadaThIBAHUM KJIAIIaHA.

7.4 Tloapomauimue TpyoonmpoOBOABI HOJKHBI ObITh BBIMIOJHEHBI ¢ VKJIIOHOM IO BCEHM IJIMHE B CTOPOHY
cocyaa. B moaBomdmux TpyoomnmpoBOAAX CACAYET HUCKIKYATh PE3KHUE M3MCHCHHMSA TEMIIEPATypbl CTCHKH
(TEIJIOBBIC YIAPBI) TMPHU CPAdATHIBAHUM KJIANIAHOB.

7.5 BHYTpeHHHUI JUaMETP MOABOALIICTO TPYOOIIPOBOAA JO/LKEH OBITh HE MEHEE HAMOOIBIIETO BHYT-
PEHHErO IUaMeTpa MOABOIAIICTO MaTpyoOKa KilalaHa.

7.6 BHyTpeHHMII IMaMeTp U IJIMHY MOABOISALIETO TPYOONPOBOAa CleAyeT pacCUMThIBATh, UCXOAS U3
HAHUOOJBIICH MPOIYCKHOU CITOCOOHOCTH KJIAIaHa.

7.7 BHYTpEHHUH OUAMETP OTBOOALICTO TPYOOIPOBOIA NOIKEH OBITh HE MEHEC HAUMOOABIIETIO BHYT-
PEHHErO IUAMETPA BBIXOAHOIO MATPyOKa KJAamnaHa.

7.8 BHYTpeHHHI AHAMETP M IJIMHA OTBOAILICTO TPYOOIIPOBOIA MIOJDKHBI OBITH PACCUMTAHBI TaK,
yTOOBI MPHU PACXOAe, PABHOM HaMOOJbILICH NMPONYCKHOM CIMOCOOHOCTH KJlallaHa, MPOTUBOAABICHUE B €O
BBIXOJHOM IATPYOKE HE MPEBBILIAIO AONMYCTUMOIO HAUOOJBIIETO NMPOTHBOJABICHHUA.

7.9 IlpucoeaMHUTENBHBIC TPYOOIIPOBOABI KJIAMAHOB JOKHBI OBITh 3ALIUIICHBI OT 3aAMEP3aHUSI B HUX
paboueil cpeasl.

7.10 OTO0O0p padouyeHt cpeabl U3 MaTpyoKOB (M HA yYaCTKaxX NMPUCOCIUHUTEIABHBIX TPYOOIIPOBOIOB OT
COCYJAa OO KJIAMAaHOB), HA KOTOPBIX YVCTAHOBJACHBI KJAIMAHbI, HE JOMYCKACTCH.
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[TPUTOXKEHHUE A
(0053aTEIIBHOC)

PacyeT nponyckHoM CnocoOHOCTH KJIANaHA

A.1 O0o3nauennn

B HacTos1IeM IPWIOXKCHUN NPUHSATHI CASIVIOUINEG 0003HAYCHUS

G — IpOoNyCKHasA CIIOCOOHOCTDb KIallaHa, Kr/4;

Bj — KOS(MOPUIMEHT, YYIUTHIBAKIINNA (PUINKO-XUMHUUYECKHE CBOMCTBA BOOAHOIO Iapa InpH padovMnx IapaMeTpax

TIepen KIarlaHOM,;
By — KOS((PUUMEHT, YYUTHIBAKIINNA COOTHOLIECHUA JABJICHUH NEPEI KJIAIAHOM M 32 KJIAIIAHOM;

By — KO3(hpUUMEHT, YYUTHIBAKIINNA (PUINKO-XUMHUYCCKHE CBOMCTBA Ta30B M IIAPOB IIPH PadOUYMX IapaMeTpax;
By — KO3DOUUMEHT CKUMAaEeMOCTH PEATbHOTO Tra3a;

F— mnomaab ceuyeHMs KiaraHa, paBHasd HAMMCHDBIUICH IJIOIIAAY CEYCHHUA B IMPOTOYHOM YacTU CEAJjia, MM
O — KO3(P@PUIUIMECHT pacxoia, COOTBETCTBYIOLIMNH TJIOWIAAy F, U1 Ta3000pas3HbIX CPel;

O — KO3(P@PUIUIMECHT pacxoia, COOTBETCTBYIOIIMNH TJIOWIAAN F, I XKUIKUX CPEI;

Py — HamnOonb1Ice H30LITOYHOEC JABACHHUE IIEPSH KJIANAHOM (M30BLITOYHOE MOABJACHUE OO KIAIlaHa, PaBHOC

NABJICHUIO TIOTHOTO OTKpbITHS), MIla (Krc/cM?);
P> — HambonplIee N30BITOYHOES JABJICHUE 34 KJIAIIAHOM (M30BITOUYHOEC JABJACHUE 32 KJIAIIAHOM B IOJOXEHUM €TO

MOJTHOTO OTKPBITHS), MIla (Krc/cM?);
P — IUIOTHOCTH Mapa, rasa Wi XKMUIKOCTH MEePel KIanaHOM Ipu napamerpax Py u 17, KT/M?>;
R — rasoBasi IOCTOSTHHAS;
Ty — TeMmmepatypa padouel cpeabl Iepen KJIanaHoOM npu gaBiacHuM Py, K;
kK — moKasaTesb aauadaThl;
V| — yIeNBbHBIN 06heM TIapa Tepel KiIanaHoM ITpH napamerpax Py u Ty, M>/KT;
3 — OTHOILIICHUE NTABJICHUMN;
Bkp — KPUTHUYECKOE OTHOLICHME TABICHUM.
A.2 llponyckHy10 CIIOCOOHOCTD MPEIOXPAHUTESIBHOIO KJIAlaHa CACAVET PACCUUTBIBATD IO (POPMYIaM:

o1 BOASHOTO mapa:

G = 10BByo F(P; + 0,1) — mma nasneHus B MlIla,
G = B|B,oy F(P, + 1) — mns mapiacHUs B KIc/cM2;

2.
’

IJI9 APYTUX TMapoB U Ta30B:
G=3,16Byo FN(P;+0,1)p — nna nasiaenus 8 MIla,
G= Byoy FN (Py+1)p — And OaBneHUs B KIc/cM?;

I XKUIKOCTEH:

G=5030) FN (P - P)p — mns nasnenusi B MI1a,
G=1,59 a0y FN (P - P) p — 11 IaBIEHUS B KIC/CMZ,

II¢ P — OIPESAC/ISIIOT MO Ta0AMIAM WM AuarpaMMaM COCTOSIHUS; INIOTHOCTh PEAIbHOTO ra3a TAKXKE MOACYNTHIBAIOT MO
dopMmyiiam

P +0,1) 10
_ ! ';4 " -7{1 g napiaeHus B MIla [R B K’??KK];
(Py+ 1) 107 KIC - M

|;

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

R — onpenendior no taoauue A.l;

By — onpenenstior o tadimue A.2 (19 UocaabHOro rasa By = 1);
By — onpenensaior nmo taoauue A.3 I HACBILIEHHOIO BOASHOIO mapa M mo 1adommue A.4 ojas IeperpeToro

BOOSHOIO Mapa WaH MOJCYUTBIBAIOT 11O (POpMYIIaM:
|

() V-1 )k 1
B = 0,503 i papiaeHus B Mlla;
\k+l k+ 1 \/(PIJFOJ)V]
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1

(9 H s 1
Bl — 1,159 ) \/
i\)(C+l k+l\/(Pl+l)Vl

By — ompenesaoT 1o tabmmue A.5 B 3aBUCUMOCTH OT k U [3;

BZ — 1 HpH B S BKpa

P2 + 0,1

P +0,1
P2 + 1

B_ﬂ+l

Bkp — ONPEOENSIOT 1Mo Tadbmuue A.l Wi IOICYUTHIBAIOT IO (HOPMyJIe

(2 Y I
Prp = k+1Jk ’
\

Bz — BeIOMpaloT no TabauiaM A.1 1 A.6 WM MOICYUTHIBAIOT IO (POPMYJIaM:
g gasacHud B M1la:

2.
IJIs1 JABACHUS B KIC/CM*~;

Tae B = g masiaeHus B Mlla,

2
IJIS1 JaBJICHUS B KIC/CM~,

1

B =159\/ k(2 TlHpﬂflliwli* ‘
37T 0N ke 1 | k+ 1 = PKp:

] \/ 2 kel
B3 = 1’59\/16—1 B¥-B * npm B 2 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,, Beo R
HanMeHoBaHue rasa
mpu t=0°C u P=0,1 MIIa (1 krc/cMm?) Jx/(xr-K) KTC - M/(xT-"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
AllCTHICH 1,23 (0,745 (0,559 320,0 32,50
byraH 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
['enmmi 1,66 (0,820 (0,483 2030,0 212,00
NudTopanxJIOpMeTaH 1,14 0,720 0,576 68,6 7,00
Kucnaopon 1,40 0,770 0,528 259,0 26,50
MeTaH 1,30 (0,755 (0,547 315,0 52,60
XJTOPUCTBIA METH 1,20 (0,730 0,564 165,0 16,80
Okwuch yriaepoia 1,40 0,770 (0,528 298,0 30,25
[Iporan 1,14 0,720 (0,576 189,0 19,25
CepoBonopon 1,30 (0,755 (0,547 244 () 24.9()
CepHUCTBINM aHTUOPUI 1,40 (0,770 (0,528 130,0 13,23
Yraekucnnpiil ras 1,31 (0,735 (J,545 189,0 19,25
Xmop 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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3nayenue B, ipu T, K (¢, "C)

P+ 0,1, Mlla
(P, + 1, krc/cm?)
273 (0) 323 (50) 373 (100) 473 (200)
IUTS1 A30Ta M BO3IyXa
J, 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 1,18
40,0 (400,0) 1,27 1,26 1,25 1,24
100,0 (1000,0) 2,03 1,94 1,80 1,65
T BOOOPOIA
J, 1,00 1,00 1,00 1,00
100,0 (1000,0) 1,71 1,60 1,52 1,43
U KUCIOPOaa
d, 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 —
19 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 OKWCHM VIJIEPOJa
{, 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 mabauuvt 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)
IUTd OIBYOKVICH YIJIEPOIA
0 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
IUT 3TUJCHA
( 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) (0,33 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

Tadonumuma A.3— 3HaueHud KospduureHTa B 114 HACBIIECHHOIO BOAAHOro napa npu k = 1,135

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

(P, + 1, krc/cm?) : (P, + 1, krc/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 (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




Taonumuma A4 — 3HaueHNd KO3(pGUIIMECHTa B I MEPErpeToro BOAAHOro napa npu k£ = 1,31
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P+ 0,1, MITa 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 0,485 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
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 0,373
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 0,383
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 (0,413
Tadbnumuma ADS
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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Tadoaumma A.6

3HaueHue B, npH 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 il 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

[TPUJTOXEHHUE b
(CIIpaBOYHOC)

bu0morpagus

[1] IIpaBwia ycTpoiicTBa M 0€30IIaCHOM SKCIUIyaTalluM COCYIOB, padoTaomux noa gasiacHueM (I1b 10-115—96)
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