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1. O6nacTb NpMMeHeHus

HacTosawmn ctaHaapT pacnpocTpaHaeTcs Ha cocyabl AN pasfnyHbIX XXUOKUX U
raszoobpasHbix cpeg, pabdoTatowme nog gasneHmem caoiwe 0,07 MIMa (0,7 krc/cm?2),
CHab)eHHble npeaoxpaHuTesnbHbIMM KnanaHamMmu, npeaHasHavYyeHHbIMU AnA 3alnTbl OT
aBapuNHOro NoBbILEHMS AaBreHns nyTeM Bbinycka (cbpoca) paboyen cpeabl U3
cocyaa yepes knanaH. CtaHgapT yctaHaBnueaeT obwue TpeboaHusa 6e3onacHoOCTH

K BbIGOpY, YCTaHOBKE M 3KCMyaTaLunmn NpefoXpaHUTENbHbIX KNanaHoB, a Takke
yCcTaHaBnMBaeT NOpsAoK pacyeTa NpPonyckHOM CNOCOBHOCTM NpeaoXpaHnUTENbHbIX
KrnanaHoB.

HacTosawmin ctaHaapT He pacnpocTpaHsieTcst Ha cocyapl, paboTatoLme nos BakyyMoM.

2. HopmaTuBHbIE CChINKM

B HacTosilem cTaHgapTe UCnonb30BaHbl CChINIKM Ha cneayoLime cTaHaapTbl:

FOCT 12.1.007-76 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. BpeaHsle BelecTsa.
Knaccudukaums n obwue tpeboBaHns 6esonacHoCTH

FOCT 12.2.063-81 Cucrtema ctaHgapToB 6e3onacHocT Tpyaa. Apmatypa
npomblLneHHas TpybonposogHas. O6wme TpeboBaHua 6e3onacHoCTm

FOCT 14249-89 Cocyabl u annapaTbl. HopMbl U MeToAbl pacyeTa Ha NPOYHOCTb

FOCT 25215-82 Cocyapl 1 annapatbl BbICOKOro Aaernenunsi. Obevanku n gHuwa. Hopmebl
M MeToAbl pacyeTa Ha MPOYHOCTb

FOCT 26303-84 Cocyapbl 1 annapatbl BbICOKOro Aasnenus. LUnunbku. MeTtoapl pacyeTa
Ha MPOYHOCTb

CT C3B 5206-85 Cocyapl 1 annapatbl BbICOKOro AaBneHnsa. dnaHubl, KpbILWKK MIIOCKMe
1 BbiNyKknble. MeToabl pacyeTa Ha NPOYHOCTb

3. OnpepneneHus

B HacTogLLeM cTaHaapTe NPUMEHSIOT criefytolme TePMUHbI C COOTBETCTBYIOLLMMU
onpegeneHnamu:

3.1. npepoxpaHnTenbHbIA kNanaH: KnanaH, npeaHasHavYeHHbIn ANs 3almTbl OT
HeJonMyCTMMOro AaBrieHNsi NOCPeACcTBOM cOpoca n3bbiTka paboyen cpeabl 1
obecneynBaroLLMIi NpekpalleHe copoca Npu AaBneHNN 3aKpbITUS Y BOCCTAHOBIEHNS
paboyero gaBneHus.

3.1.1. npegoxpaHnNTENbHbIN KnanaH NpsiMoro AencTeus: MNpegoxpaHuTenbHbii
KnanaH, B KOTOPOM AEVNCTBUIO AaBreHus paboyen cpenbl Ha 3anopHOe YyCTPONCTBO
(3aTBOp) NPOTNBOAENCTBYET MEXaHNYeckas Harpyska (rpys, pbidar ¢ rpy3om,
NpyxuHa).

3.1.2. npegoxpaHuTenbHbIN KnanaH, NPUBOAUMbIVA B AEACTBMNE KnanaHom
ynpaeneHus: lNpegoxpaHnTenbHbii KnanaH, OTKPbITUE W 3aKpblTUE KOTOPOro
obecneuynBaeTcs KranaHom ynpasneHus, N30NMPOBaHHLIM OT BO34ENCTBUS paboyen
cpedbl U UMEOLLUM HE3aBUCUMBIN OT OCHOBHOTO KranaHa MCTOYHUK SHepruun.

3.2. paBneHue:

3.2.1. pabouee gaeneHve: Hambonbliee n3bbITOYHOE AaBEHVE, BO3HMKAKOLLEE MpK
HOpManbHOM MpoTekaHum paboyero npouecca, 6e3 yyeta rmgpocTaTu4eckoro
OaBrneHunst cpebl 1 4ONYCTUMOTO KpaTKOBPEMEHHOTO MOBLILLEHNSI ABNEHUSA BO BpeMS
OeVCcTBUSA NpeaoXpaHUTEenbHOro KnanaHa.

Mog HopmanbHBIM NpoTeKaHnem pabodero npouecca criegyeT NOHNUMAaTh YCroBUSA
(oaBneHue, TemnepaTypy), Npu coveTaHnn KOTopbix obecneymBaeTca 6esonacHas
paboTa cocyaa.

3.2.2. pacyeTHoe faBrneHue: 30bITouHoEe faBneHne, Ha KOTOpoe NPOU3BOANTCH
pacyeT npoyHocTU cocyaa B cootBeTcTBumM ¢ [OCT 14249, [1].

3.2.3. paBneHue HacTponku: Hambonbluee M3bbITOYHOE AaBIEeHNE Ha BXOAE B



KnanaH, Npu KOTOPOM 3aTBOp 3aKpbIT 1 06ecneynBaeTcs 3agaHHas repMeTMYHOCTb
3aTBopa.

[aBneHve HacTpoOVku KranaHoB Npw HanpasneHun copoca B cuctemy 6e3
NPOTUBOAABMNEHMS MPUHMMAETCS PaBHLIM pacYeTHOMY AaBIEHUIO.

[aBneHne HaCTpPOKKK KnanaHoB Npu HanpaeneHum cbpoca B CUCTEMY C
NpoTMBOAABNEHNEM NPUHUMAETCHA MEHBLLUMM Ha 3Ha4YEHE pacyeTHOro
NPOTUBOLABMNEHMS.

3.2.4. npotmBoaaeneHue: M36bITouHOE JaBNeHUE Ha BbIXOAE M3 KnanaHa npu
cbpoce cpepl.

3.3. nponyckHas cnocobHocTk: BecoBon pacxon paboyen cpeabl Yepes KnanaH.
3.4. pacyeTHoe NpoxogHoe cedeHue: MNnowagb y3Koro ce4eH1st MPOTOYHOW YacTu
cedna knanaua.

3.5. KoadhpmumeHT pacxoga:

3.5.1. koadhpmumeHT pacxoga ans razaoobpasHbix cpeq: OTHOWEHNE N3MEPEHHOM
NPOMYCKHOM CNOCOBHOCTM K NPOMYCKHOW CMOCOBHOCTUN, pacCUNTaHHON NpU TEX Xe
napameTpax, Yepes ngeanbHOe CONo C NOLWaabio Yy3KOro CeYeHusl, paBHON
pac4yeTHOMY MPOXOOHOMY CEYEHMIO KnanaHa.

3.5.2. koadpuumeHT pacxoda Ans xugkoctu: OTHOWEHNE N3MEPEHHON NPONYCKHOM
CNOCOBHOCTM K NPOMNYCKHOM CNOCOBHOCTU, paccumTaHHon 6e3 yyeTa
CONPOTMBMEHNI, CO34aBaeMbIX KnarnaHoM, Yepes cedeHue nroLLaabo, paBHON
nnoLiaamn BbIXOAHOro naTpybka knanaHa.

4. O6Lwime TpeboBaHus

4.1. Onga 3awmTbl cOCygoB cneayeT NPUMEHATb KnanaHbl U UX BCoMoraTtesbHble
YyCTpONCTBa, cooTBeTCTBYHOWME TpeboaHuam MOCT 12.2.063, [1].

3awute NnpeaoxpaHUTENbHLIMU KrnanaHaMmy nognexar cocyabl, B KOTOPbIX BO3MOXHO
npeBblleHne paboyero AaBneHUs OT NMTAOLWEro MCTOYHMKA, XMMUYECKON peakLmm,
Harpeea nogorpeBaTensMu, CONMHEYHON paguaunn, B criydae BO3HMKHOBEHUS Noxapa
pPSAOM C COCyaOoM U T. A.

4.2. KonnyecTBo KknanaHoB, Nx pa3mMepbl U NPonyckHas CNoCOOHOCTb AOIMKHbI ObITb
BblIOpaHbl Tak, 4Tobbl B COCye HE MOTIIO CO3AaBaTbCs AaBreHne, NpesbilatLlee
pac4yeTHoe gaeneHue 6onee yem Ha 0,05 Mra (0,5 krc/cm2) anga cocynos ¢
naenenunem go 0,3 MMa (3 krc/cm2), Ha 15% - 4na cocydoB C AaBMEHNEM CBbILLE

0,3 go 6,0 MIMa (ot 3 go 60 krc/cm2) n Ha 10% - AnNa cocynoB € AaBNeHMEM

cBbiwe 6,0 MlMa (60 krc/cm?2).

Mpu paboTarowux KnanaHax AoMyckaeTcs NpeBbILLEHME OABMNEHNS B cocyae He bornee
yeM Ha 25% pacyeTHOro Npu yCrioBMM, YTO 3TO MPEBbLILLEHNE NOATBEPXKOEHO
pacyeTtom Ha npo4dHocTb no FOCT 14249, TOCT 25215, TOCT 26303, CT C3B 5206,
OEVCTBYIOLLMM HOPMATUBHbBIM LOKYMEHTaM, NPeAyCMOTPEHO TEXHUYECKOW
[OKYMeHTauMel 1 oTpaxkeHo B nacnopTte cocyaa.

4.3. Pac4yeT nponyckHOM crnocoOHOCTU KrnanaHoB NPUBELEH B NPUNOXeHNN A.

4.4, KOHCTpYKUUIO 1 MaTepurarbl 35IEMEHTOB KanaHoB U UX BCMOMOraTesbHbIX
YCTPOWCTB crnefyeT BbiOvpaTb B 3aBMCMMOCTM OT CBONCTB U NapameTpoB paboyen
cpenbl, U OHW JOMKHbI 0becneunBaTb HAOEXHOCTb (DYHKLMOHUPOBAHWSA KnanaHa B
pabounx ycnoBusix.

4.5. KoHCTpyKuMs KnanaHa gormkHa obecneunBaTtb cBO6OOHOE NepeMeLleHne
NOABWXKHbBIX 3fIEMEHTOB KiarnaHa U UCKIoYaTb BO3MOXHOCTb NX BbiGpoca.

4.6. KOHCTpyKUMS KnanaHoB 1 UX BCMOMOTraTesibHbIX YCTPOWCTB OOIMKHA MCKNoYaTb
BO3MOXXHOCTb MPOM3BOSIbHOMO N3MEHEHMUS UX PETYNMPOBKMA.

4.7. KOHCTpyKUUS KnanaHa AormkHa UCKioYaTh BO3MOXHOCTbL BO3HUKHOBEHMS
HeJonyCTMMbIX Y4APOB NpY OTKPbIBAHWM U 3aKpbIiBaAHWM.

4.8. KnanaHbl cnegyeT pa3smeLlaTtbe B MecTax, 4OCTYNHbIX A4ns yA40OGHOro u
©esonacHoro o6cnyXMBaH1sa N peMOHTA.

Mpu pacnonoxeHun knanaHa, TpebytoLero cucrteMmaTn4eckoro obcnyxmBaHust Ha
BbicoTe 6onee 1,8 M, 4OMKHBI ObITb MPegyCMOTPEHbI YCTPOWCTBa ANd yaobcTea
o6cnyXvBaHus.

4.9. KnanaHbl Ha BepTUKanbHbIX COCYAaxX CnegyeT yCTaHaBMMBaTb HA BEPXHEM
[OHULLIEe, a Ha rOpPU3OHTarbHbBIX Cocydax - Ha BEpXHeN obpasytoLLer B 30He ra3oBom
(napoBow) dhasbl.

KnanaHbl cnegyeT yctaHaBnvMBaTh B MeCTax, UCKOYaoLWmMx obpa3oBaHmne 3aCTOMHbIX
30H.

4.10. YcTaHoBKa 3anopHown apMaTypbl MEXAy COCYyAOM U KnanaHoMm, a Takke 3a
KnanaHoM He JonyckaeTcs, 3a UcknoyeHvem TpedosanHmn 4.11.

4.11. Ans noxapo- 1 B3pbIBOOMNACHbIX BELLECTB U BelecTs 1-ro n 2-ro knaccos
onacHocti no F'OCT 12.1.007, a Takke 4nsA cocynos, paboTatoLwmx Npy KPUOreHHbIX
Temnepartypax, cregyeT npegycMatpuBaTb CUCTEMY KIlanaHoB, COCTOSILLYHO U3
paboyero u pesepBHOro KnanaHoB.



Pabounii 1 pe3epBHbIN KranaHbl AOMKHbI UMETb PaBHYHO NPOMYCKHYH CMOCOOHOCTb,
obecneunBaloLLyo MOSTHYHO 3aLUUTY COcyaa OT NPEBbLILLEHNS AABMEHWS CBbILLEe
ponyctumoro. [1ns obecneyeHnst peBn3nMm 1 peMoHTa KrnanaHoB 40 U MOCNe HUX
[OMkHa BbITb yCTaHOBNEHa OTKIOYatoLas apmartypa ¢ 6roKMPYIOLLMM YCTPOWUCTBOM,
WCKITHOYaIOLLMM BO3MOXHOCTb OOHOBPEMEHHOIO 3aKpbITUSA 3arnopHON apmaTypbl Ha
paboyeM n pesepBHOM KrnanaHax, NpU4eM NPOXoaHOE CEeYEHMNE B y3re NepekntioveHus
B N0OON cUTyaumm SOIMKHO OblTb HE MeHee NPOXOLHOr0 CEYEHUS YyCTaHaBNMBAEMOro
KnanaHa.

4.12. KnanaHbl He fonyckaeTcs UCNOMNb30BaTh A8 perynupoBaHns JaBneHns B
cocyfe wunv rpynne cocyaos.

4.13. NarotoBuTenb 00683aH NOCTaBNATb KranaHbl C NacnopToM M PyKOBOACTBOM MO
aKcnnyaTaumm.

B nacnopte gomxkHbl ObiTb YKa3aHbl KO3PUUNEHTBI pacxoda 4SS ra3oB U XUOKOCTEN,
a Takke nnowagb ce4YeHusi, K KOTOPON OHUN OTHECEHDI.

5. TpeboBaHus K NpegoxpaHUTErNbHbIM KrianaHam NpsiMoro AencTBusS

5.1. Pbl4axxHO-rpy30Bble KrnanaHbl JoMyCckaeTcs YyCTaHaBNMBaTh TOMbKO Ha
CTauMOHapHbIX cocyaax.

5.2. KoHCTpyKLUMel rpy30BOro U NPY>XMHHOIO KnanaHa AOIMKHO ObiTe NpeayCcMOTpeEHO
YCTPOWCTBO AN NPOBEPKM UCMPaABHOCTM AENCTBMSA knanaHa B paboyem CoCTossHMU
nyTem NPUHyAUTENBHOIO OTKPbIBAHMS €ro BO BpeMsi paboTbl cocyaa. Bo3amMoxHoOCTb
NPUHYAMTENBHOTO OTKPbIBAHWS AOIMKHA ObiTb 0b6ecnedeHa npu gasneHun, pasHomM 80%
[aBrieHnst HaCTPOWKM.

HonyckaeTcda ycTtaHaBnvBaTth knanaHbl 6e3 npucnocobnennii 4ns NnpuHyauTensHOro
OTKPbIBaHWsA, €CNN OHO HEAOMYCTMMO MO CBOWCTBam paboyer cpenpl (BpegHas,
B3pbIBOOMNAcHasi U T.4.) unv no ycrnosmsM npoBeaeHns paboyero npouecca. B atom
cnyyae NpoBepKy KnamnaHoB criegyeT NpoBOAUTbL NEPUOANYECKN B CPOKM,
YCTaHOBIEHHbIE TEXHONMOMMYECKUM PErfiaMeHToOM, HO He pexe OAHOro pasa B 6 mec
Nnpv YCNOBUWN UCKITIOYEHUSA BO3MOXHOCTU MpUMEpP3aHus, NPUKUNaHus, nonmmepusaumnm
unun 3abmBaHus knanaHa pabdoden cpegon.

5.3. MpyxuHbl KnanaHoB AOMKHbI ObITb 3alUMLLEHBI OT HEAONYCTUMOrO HarpeBa
(oxnaxageHus) n HemocpeACTBEHHOIO BO3AENCTBUSA paboyen cpeabl, eCnn oHa
OKasblBaeT BpeAHOe BO3OENCTBME Ha MaTepuarn NpyXuHbl.

5.4. Maccy rpysa v AnvHy pblyara pbl4a)kHO-FPy30BOro KrnanaHa crnegyeT Bbloupatb
Tak, 4ToObl rpy3 HaxogQuNCs Ha KOHLE pblyara.

OTHoLwWeHWe nney pblyara He AormkHo npesbiwaTth 10:1. Mpy npumMeHenun rpysa ¢
NoaBECKOW ero coeMHeHne OOIMKHO ObiTb HepasdbeMHbIM. Macca rpy3a gomkHa 6biTb
He 6onee 60 kr n ykazaHa (BbIOMTa Unu oTnuTa) Ha NOBEPXHOCTU rpy3a.

5.5. B kopnyce knanaHa 1 OTBOASALLMX TpyOonpoBoaax AomkHa 6biTb npegycMoTpeHa
BO3MOXHOCTb yarneHus KOHAeHcaTa U3 MeCT ero CKOMMeHUs.

6. TpeGOBaHMﬂ K npeaoxpaHunTtesibHbIM KrnanaHam, NnpnBogunMbIM
B AEMCTBME C MNOMOLLIbIO KnanaHoB ynpaBJieHuA

6.1. KnanaHbl 1 nx BcnomoraTternbHble YCTPONCTBA A0SMKHbI OblTb CKOHCTPYMPOBAHbI
Tak, 4tobbl NpKn oTKase n6Oro ynpasnsemMoro unv perynmpyoLero opraHa unm npu
npekpaLLeHMn Nogaym SHeprumn Ha KnanaH ynpasneHus 6bina coxpaHeHa yHKUNS
3aWwmThl cocyaa OT NpeBbILLEeHNs AaBneHna nyTem aybnmpoBaHus unm nHbIxX mep.
KoHCTpyKums knanaHoB AOSMKHA yAOBNeTBOPATb TpeboBaHusam 5.3 n 5.5.

6.2. KoHcTpyKumen knanaHa gomkHa 6biTb NpeaycMoTpeHa BO3MOXHOCTbL yrnpaBneHus
UM BPYYHYO UMW AUCTaHUMOHHO.

6.3. KnanaHbl, npyBoaMMble B AENCTBUE C NMOMOLLIbIO 3MEKTPO3IHEPruu, A0KHbI ObiTh
cHabxeHbl ABYMS He3aBUCUMbIMW APYT OT Apyra UCTOYHUKaMM nNuTaHus. B
SMNEKTPUYECKUX CXEMAX, [Ae OTKIYEHNE SHEPTUU BbI3bIBAET UMMYSbC, OTKPbIBAIOLWLMIA
KnanaH, AonycKaeTcst OAMH UCTOYHWUK MUTaHUS.

6.4. Ecnu opraHom ynpasneHus sBnseTcA MMMNYyNbCHbIN KnanaH, To AuamMeTp
YCIOBHOMO NpoXxoAa 3TOro KrnanaHa AosmKeH ObiTb He MeHee 15 mMm.

BHYTpeHHWUI agnameTp MMNynbCHBIX NMMHUIA (MOABOSALLMX N OTBOAALLMX) AOIMKEH BbiTh
He MeHee 20 MM 1 He MeHee AnameTpa BbIXOAHOrO LWTyLepa MMNYNbCHOro KranaHa.
NMnynbCHbIE NVHUM U NMHUK YNpaBrneHns AOMKHbI obecneunsaTb HAOEXHbIN OTBOA
KoHAeHcaTa. YcTaHaBnmBaTh 3anopHble OpraHbl Ha 3TUX NMHUAX 3anpeLLaeTcs.
[JonyckaeTca ycTaHaBnNMBaTh NepeknoyatoLee yCTponcTBo, ecnv npu niobom
MONOXEHUN 3TOro YCTPOMNCTBA UMMYNbCHAsA NUHUSA OyaeT ocTaBaTbCA OTKPbITON.

6.5. Pabouyas cpena, npuMeHsiemas ansi ynpasneHus KnanaHamMmu, He JOoMmKHa
noasepraTbCs 3amep3aHnio, KOKCOBaHMUIO, MONMMepun3aLmnmn 1 okasbiBaTb
KOPPO3NOHHOE BO3AENCTBUE Ha MaTepuan Knanaxa.

6.6. KoHcTpyKumMA knanaHa AomkHa obecneunBaTtb ero 3akpbiBaHue npv gaBreHun



He meHee 95% OaBneHns HacTPOWKMU.

6.7. KnanaH gormkeH 6biTb CHabXeH He MeHee YeM ABYMSI HE3aBUCKMMO AENCTBYIOLLMMMN
Lensamun ynpasreHusi, KOTOpble OOIMKHbI ObITb CKOHCTPYMPOBaHbI Tak, 4TOObI Npu
OTKa3se O4HOW U3 Lienew ynpaBneHus gpyras Lens obecneunBana HagexHyto pabdoTy
KnanaHa.

7. TpeGOBaHMﬂ K nogsogAawmm n otBoaALLINM pr60np0|30p,aM

7.1. KnanaHbl cnegyeT ycTaHaBnuBaTh Ha natpybkax unm TpybonpoBogax,
HenocpeaCcTBEHHO MPUCOEANHEHHBIX K cocyay.

Mpu ycTaHOBKE Ha ogHOM naTpyodke (TpybonpoBoae) HECKOMbKMX KanaHoB nnoLwiagb
nonepeyHoro ceveHus natpybka (TpybonpoBoaa) gormkHa 6biTb He MeHee 1,25
CyMMapHON Nfowaan CeYeHns KnanaHoB, yCTaHOBMEHHbIX Ha HEM.

Mpwn onpegeneHnn ceveHms NpUCoeauHNTENbHbIX TpybonposoaoB gnmHon 6onee 1000
MM HEOBXOAMMO TaKKe yYUTbiBaTb MX CONPOTUBIEHME.

7.2. MapgeHve gaBneHus nepea knanaHom B noasoasiem Tpybonposoae npu
HanbonbLLen NPONyCKHOM CNOCOBHOCTU He AOMKHO npeBbiwaTth 3% AaBneHus
HaCTPONKM.

7.3. B TpybonpoBogax krnanaHoB AomkHa ObiTb o6ecneveHa Heobxognmas
KOMMeHcaumsi TemnepaTypHbIX yanuHeHuin. Kpennenne kopnyca knanaHa u
TpyGONPOBOAOB AOIMKHO ObiTb PACCYMTAHO C YYETOM CTATUYECKUX Harpy3okK u
ONHaMUYECKMX YCUMWIA, BO3HUKAKOLLMX Npy cpabaTbiBaHWM KnanaHa.

7.4. Nopgeopgsawme TpybonpoBoabl AOMKHbI ObITh BbINOMHEHBI C YKITOHOM MO BCEW ANVHE
B CTOpPOHy cocyaa. B nogsoasiimnx Tpybonposogax cnefyeTt UCKIIOYaTh peskue
N3MEHEHNs TemnepaTypbl CTEHKM (TENnoBble yaapbl) Npy cpabaTbiBaHNN KanaHoB.
7.5. BHyTpeHHU gnameTp noaBogsLlero TpybonpoBoaa OOMKEH ObiTb HE MeHee
HanbornbLUero BHyTPEHHEro AnameTpa noasogdiero natpybka knanaHa.

7.6. BHyTpeHHMI guameTp u AnnHy nogsoAasiiero Tpybonposoga criegyet
paccyuTbIBaTh, UCX0OA U3 HanbOorbLLEN NPOMYCKHOM CNOCOBHOCTH KnanaHa.

7.7. BHYyTpeHHMIN guameTp oTBoAsLLEro TpybonpoBoaa AoMmKeH ObiTb He MeHee
HambornbLLEero BHyTPEHHEro AmameTpa BbIXOAHOro natpybka krnanaHa.

7.8. BHYTpeHHMIN guameTp 1 AnnHa oTBogsLLero Tpydonposoda AoMmkHbI ObiTh
paccuyuTaHbl Tak, YToObl NpY pacxofe, paBHOM HanbosbLIen NPONyCKHOM
CMoCcOoBHOCTM KNanaHa, NPOTMBOAABIIEHNE B €r0 BbIXOAHOM NaTpybke He MpeBbILLano
[0MyCTMMOro HambornbLIEro NPOTUBOAABIEHMS.

7.9. NpwucoeanHuTeneHble TPyb6ONPOBOALI KIanaHoOB AOMMKHbI ObiTh 3allULLIEHBI OT
3amep3aHus B HUX paboyen cpepbl.

7.10. OT60p pabouert cpeabl M3 NAaTpybKOB (M Ha y4acTKax NPUCOEOUHUTENBHbIX
TpybonpoBodoB OT cocyaa A0 KnanaHoB), Ha KOTOPbIX YCTAaHOBMEHbI KnanaHbl, He
gonyckaeTcs.

Mpunoxexue A
(obsizaTenbHoe)

Pacuert FIpOFIyCKHOI7I CnocobHOCTM KnanaHa

A.1. O6o3HayeHus
B HacTosWweM NnpunoxeHn NpuHATLI crnegyoLwme 0603HadYeHns:
G - nponyckHas cnocobHOCTL KrnanaHa, Kr/y;
B - koadpduumeHT, yumTbiBaOWUN HPUNKO-XMMUYECKME CBOMCTBA BOASHOMO
1
napa npu pabo4ynx napameTpax nepes KrnanaHow;
B - k03(bPULMEHT, YyUUTbIBAIOLLMI COOTHOLLEHMS AaBNEHNA Nepes KnanaHoMm wu
2
3a KnanaHow;
B - k03 PULMEHT, yuuTbIBAOLWMNA PUNKO-XUMUYECKMNE CBOMCTBA rasoB U
3
napoBs npu pabo4ynx napameTpax;
B - K0OahPMUMEHT CXMMaeMOCTN pearnbHOro rasa;
4
F - nnowaab ceyeHus knanaHa, paBHas HaMMEHbLUEN MOWaan CeYeHus B
NPOTOYHOW YacTu ceana, Mm2;
anbga - koadhpuUMeHT pacxoga, cooTBeTcTBylOWMA nnowaam F, anga

razoobpasHbIx cpes;
anbga - KoahPUUMEHT pacxoaa, COOTBETCTBYHOLUMIA nNnowwaan F, ona Kuakux
2

cpen;



P - Hanbornbllee un3bbITOMHOE [aBneHvMe nepeq KranaHoMm (M30bIToYHoe

1
[OaBneHne O0 KnanaHa, paBHoe OaBleHMo NOMHOro oTkpbiTnA), MIMa (krc/cm2);

P - Hanbonbliee n3bbiToYHOE AaBneHne 3a krnanaHom (M30bITOYHOE faBneHune

2
3a KrnanaHoM B MOSOXEHWM ero NonHoro oTkpbiTua), MMa (krc/cm2);

po - NMIOTHOCTbL Mapa, rasa WMnM >XUMAOKOCTUM nepeq KnanaHoMm npwu
napametpax P n T, kr/m3;

1 1

R - rasoBas noctosHHas;

T - TemnepaTtypa paboyen cpeabl Nnepen knanaHom npw gaenexnum P, K;

1 1

k - nokasaTtenb agnabaThbl;

V - yaenbHbIn 06beM napa nepeq knanaHom npu napametpax P n T, m3/kr;

1 11

OeTa - OTHOLLEHNE AaBNEHUN;

beTa - KpUTUYECKOE OTHOLLEHNE OAaBMNEHUA.

Kp

A.2. MponyckHyo cnoCoBHOCTL NPefoXpPaHUTENBHOTO KnanaHa cnegyet
paccuuTbIBaTb No hopmynam:
Ons BogaHoro napa:

G =10B B anbda F (P + 0,1) - onsa gasneHns B Mla,
12 1 1

G =B B anbdpa F(P + 1) - ons gaBneHusa B Krc/cm2;
12 11

ONsi pyrvx NapoBs U ra3os:

G = 3,16 B anbda F kB.kopeHb (P + 0,1)po - ana gasnexHus B Mla,
3 1 1

G = B anbda F kB.kopeHb (P + 1)po - 4na gaBneHust B Krc/cm2;
3 1 1

ONS )KUOKOCTEWN:

G = 5,03 anbda F kB.kopeHb (P - P )po - ansa gaesnexns B MlMa,
2 1 2

G = 1,59 anba F kB.kopeHb (P - P )po - ona gaBneHus B Krc/cm2,
2 1 2

rge po - onpeaenarT no Tabnmuam nnm anarpamMmmamM COCTOAHUA; NIOTHOCTb
peanbHOro ra3a Takke noac4mnTbiBakoT Mo cpopmynaM

6
(P+0,1)10
1 Ik
PO = —-mmmmmmmmemmee - ona pasnexnuna B MMa [R B ------ 1;
B RT kr x K
4 1
4
(P+1)10
1 KIC X M
PO = --m-mmmmmmmeem - onsa paenexus B krc/cm2 [R B -—----- 1;
B RT kr x °C
4 1

R - onpepensatot no Tabnuue A.1;
B - onpegenstoT no tabnuue A.2 (ons ngeansHoro rasa B = 1);
4 4
B - onpepensitor no Tabnuue A.3 Ans HacblWEeHHOro BOASIHOrO napa u no
1
Tabnuue A.4 ona neperpeToro BOAAHOIO napa WUnm noAcyuTbIBaoT No hopMynam:



2 k-1 k 1
B = 0,503(-----) KB.KOPEHb(---) =======mmmmmmmmmmmmem
1 k+1 k+1 KB. KOpeHb((P +0,1)V )
1
- ans pasnexHnsa B MlMa;

2 k-1 k 1
B = 1,59(-—---) KB.KOPEHb(---) =======n=nmmmmmmmman -
1 k+1 k+1 kB.kopeHb((P + 1)V )
1 1

- ANS AaBNeHNs B Krc/m2;

B - onpegenstot no tabnuue A.5 B 3aBucumoctu ot k n 6eta;
2

B = 1 npu 6eta <= GeTa ,

2 Kp
P+0,1
2
roe 6eta = —-------- - ana gaenenus B MlMa,
P+0,1
1
P+1
2
beta = ------- - ANS AaBNEeHNs B Krc/cm2,
P+1

1

Oeta - onpegenstoT no Tabnuue A.1 nnn NoAcUMTLIBAKOT NO hopmyre

Kp
k
2 k-1
beta =(--) ;
Kp k+2

B - BbiGupatoT no Tabnuuam A.1 n A.6 unm noacuMTeIBalOT No PopMyniam:
3
ans pasnexHusi B MlMa:

1

k 2 k-1

B = 1,59 kB.kopeHb(---)(---) npwu beTa <= beTa ;
3 k+1 k+1 Kp
2 k+1
k k k
B = 1,59 kB.kOpeHb(---) kB.KOpeHb(beTa - beTa ) npu 6eTa >= GeTa ;
3 k-1 Kp
2 k+1
k k k
B = 1,59 kB.KOpeHb(---) kB.KOpeHb(beTa - beta ).
3 k-1

Tabnuuya A1



T T T T -

| HaumeHoBaHnne | k k | B _3 npn|beta kp | R !
| rasa : | beta <= : !
| I | 6eTa_kp | | |
| + + + + T +
i i nput=0°CuP=0,1Mla |Ox/(kr x K)jkrc.m/(kr X,
| : (krc/cm2) i i °C) |
+ + T T + + +
|1A30T | 1,40 | 0,770 | 0,528 | 298,0 | 30,25 |
+ + + + + + +
IAMMUMaK 11,32 | 0,757 | 0,543 | 490,0 | 49,80 |
+ + + + + + +
|AproH 1 1,67 | 0,825 | 0,488 | 207,0 | 21,20 |
+ + + + + + +
|AueTuneH 11,23 | 0,745} 0,559 | 320,0 | 32,50 |
+ + + + + + +
IByTaH 11,10 |} 0,710 |} 0,586 | 143,0 | 14,60 |
+ + + + + + +
1Bogopog 11,41 | 0,772 | 0,527 | 4120,0 | 420,00 |
+ + + + + + +
1Bo3ayx 11,40 | 0,770 | 0,528 | 287,0 | 29,27 |
+ + + + + + +
iFenun | 1,66 | 0,820 | 0,483 | 2080,0 | 212,00 |
+ + + + + + +
AndpTopamxnopme- | 1,14 | 0,720 | 0,576 | 686 | 7,00 |
I I I I | I 1
ITaH I I I I I 1
+ + + + + + +
IKncnopopg | 1,40 | 0,770 | 0,528 | 259,0 | 26,50 |
+ + + + + + +
IMeTaH 1 1,30 | 0,755 | 0,547 | 515,0 | 52,60 |
+ + + + + + +
1Xnopuctein metun | 1,20 | 0,730 | 0,564 | 165,0 | 16,80 |
+ + + + + + +
i{Okucb yrnepoga | 1,40 | 0,770 | 0,528 | 298,0 | 30,25 |
+ + + + + + +
iMponaH 1 1,14 | 0,720 | 0,576 | 189,0 | 19,25 |
+ + + + + + +
{CepoBogopog | 1,30 | 0,755 | 0,547 | 244,0 | 24,90 |
+ + + + + + +
ICepHUCTLIN 1 1,40 | 0,770 | 0,528 | 130,0 | 13,23 |
iaHrmapng l | | | |
+ + + + + + +
Yrnekucnemras | 1,31 | 0,755 | 0,545 | 189,0 | 19,25 |
+ + + + + + +
IXnop 11,34 | 0,762 | 0,540 | 118,0 | 11,95 |
+ + + + + + +
19TaH 1 1,22 | 0,744 | 0,560 | 277,0 | 28,20 |
+ + + + + + +
19TneH 1 1,24 | 0,750 | 0,557 | 296,0 | 30,23 |
L + + + + +
Tabnuua A.2

T T B

i P_.1+0,1,MMNa | 3HayeHne B 4npuT_1,K(t_1,,°C) |
I(P_1+ 1, krc/cm2) | ' !

| + T T + +

| I 273(0) | 323(50) | 373(100) | 473(200) |
+ + + + + +
| O51s a3oTa 1 Bo3gyxa :

+ T T T T +
i 0 i 1,00 | 100 |} 100 | 1,00 |

+ + + + + +
i 10,0(100,0) ; 098 | 1,02 | 1,04 | 1,05 |
+ + + + + +
| 20,0(200,0) ; 103 | 108 | 109 | 1,10 |
+ + + + + +
I | I
I | I

30,0300,0) | 1,13 | 1,16 | 1,17



+ + +

+ +
40,0(400,0) ! 127 ! 126 ! 125 ! 124 !
+ +

+ + +
100,0(1000,0) | 2,03 |} 194 | 180 ! 1,65
+ + + + +
Ansi Bogopoaa |
T T T T +
0 ! 100 |} 100 ! 100 | 1,00 |
+ + + + +
100,0(1000,0) } 1,71 |} 160 | 152 | 143
+ + + + +
Ans kucnopogaa |
T T T T +
0 1,00 |} 100 |} 100 | 1,00 !
+ + + + +
10,0(100,0) | 092 | 097 | 100 | - |
+ + + + +
20,0(200,0) } 091 | - '} 102 | 1,06 |
+ + + + +
30,0(300,0) } 097 | - | 107 | 1,10 |
+ + + + +
40,0(400,0) } 107 } - } 112 | 114 |
+ + + + +
50,0(500,0) | 117 } - 1 120 | 1,19 |
+ + + + +
80,0(800,0) |} 153 | - | 144 | 1,37 |
+ + + + +
100,0(1000,0) } 1,77 |} - | 159 | - |
+ + + + +
Ona meTaHa |
T T T T +
0 ! 100 |} 100 ! 100 | 1,00 |
+ + + + +
10,0(100,0) | 0,78 |} 090 | 09 | 1,00 |
+ + + + +
20,0(200,0) } 0,73 |} 088 | 095 | 1,01 |
+ + + + +
30,0(300,0) } 0,77 | 089 | 096 | 1,02 |
+ + + + +
40,0(400,0) | 090 | 09 | 1,01 | 1,08 |
+ + + + +
50,0(500,0) } 1,20 |} 120 | 120 | 1,20 |
+ + + + +
100,0(1000,0) | 2,03 | 187 | 1,74 | 1,62
+ + + + +
Ansi OKUCK yrnepoga :
T T T T +
0 1,00 |} 100 |} 100 | 1,00 !
+ + + + +
10,0(100,0) | 0,97 | 1,01 | 103 | 1,05 |
+ + + + +
20,0(200,0) |} 1,02 | 106 | 108 | 111 |
+ + + + +
30,0(300,0) |} 112 | 116 | 117 | 1,18 |
+ + + + +
40,0(400,0) | 126 | 125 | 124 | 123 |
+ + + + +
100,0(1000,0) { 2,10 | 194 | 183 | 1,70
+ + + + +
ONs ABYOKWCK yrnepoaa :
T T T T +
0 ! 100 |} 100 ! 1,00 | 1,00 ;|
+ + + + +
5,0(50,0) } 0,10 } 060 |} 080 | 093 |
+ + + + +
10,0(100,0) | 0,20 | 040 | 0,75 | 0,87 |
+ + + + +
20,0(200,0) } 0,39 |} 043 | 060 | 087 |



+ + + + + +
| 30,0(300,0) } 057 | 057 | 066 | 0,88 |
+ + + + + +
| 60,0(600,00 } 107 | 102 | 1,010 | 1,07 |
+ + + + + +
i 100,0(1000,0) } 1,70 |} 154 | 148 | 141 |
+ + + + + +
i Ong aTuneHa d
+ T T T T +
| 0 /1,00 | 100 |} 100 | 1,00 |
+ + + + +
| 5,050,00 } 0,20 ; 0,74 | 087 | 096 |
+ + + + + +
| 7,000 ; 023 ; 060 | 081 | 094 |
+ + + + + +
i 10,0(100,0) } 0,32 | 047 | 0,73 |} 0,92 |
+ + + + + +
| 15,0(150,0) ; 045 | 051 | 068 | 090
+ + + + + +
| 20,0(200,0) ; 058 | 060 ; 0,70 ; 0,89 |
+ + + + + +
| 30,0(300,0) } 081 | 081 | 082 | 095 |
+ + + + + +
i 100,0(1000,0) | 2,35 | 218 | 19 | 1,77 |
L + + + +
Tabnuua A.3
3HadveHus koadhpumumerTta B_1 ans HacbiWweHHOro BogAHOro napa
npu k=1,135
T T T B

I P_1+01,MMNa | B_1 P _1+0,1,MlMa} B_1 |
i (P_1+1,krc/cm2) | (P14, !
| ' | krc/lcm2) | |
+ + + + +
| 0,2(2,0) i 0,530 | 11,0(110,0) ; 0,535 |
+ + + + +
i 0,6(6,0) i 0,515 | 12,0(120,0) | 0,540 |
+ + + + +
| 1,0(10,0) i 0,510 | 13,0(130,0) | 0,550 |
+ + + + +
| 1,5(15,0) i 0,505 | 14,0(140,0) | 0,560 |
+ + + + +
| 2,0(20,0) I 0,500 | 15,0(150,0) | 0,570 |
+ + + + +
| 3,0(30,0) I 0,500 | 16,0(160,0) | 0,580 |
+ + + + +
| 4,0(40,0) I 0,505 | 17,0(170,0) | 0,590 |
+ + + + +
i 6,0(60,0) i 0,510 | 18,0(180,0) | 0,605 |
+ + + + +
d 8,0(80,0) i 0,520 | 19,0(190,0) | 0,625 |
+ + + + +
d 10,0(100,0) i 0,530 | 20,0(200,0) ; 0,645 |
L + + +
Tabnuuya A.4
3HaueHunsa kosacpuumnentTa B_1 ansa neperpeToro BoOAAHOro napa
npu k=1,31

T =
P_1+0,1, 3HayeHue B_1 npu Temnepatype napa T_1, K (°C)
| MMa + T T T T T T T +

I(P_1+1,! 523 1573 | 623 | 673 723 | 773 | 823 |873 !

| krc/em2) | (250) |(
+

+ +

300) | (350) | (
+ +

+ +

400) {(450) | (500) | (550) |(600) |
+.

+ +




10,2(2,0) | 0.480 10,455 | 0,440 ! 0,420 10,405 ! 0,390 | 0,380 0,365 |

+ + + + + + + + + +
11,0(10,0) } 0,490 /0,460 } 0,440 } 0,420 ;0,405 | 0,390 | 0,380 0,365 |
+ + + + + + + + + +
12,0(20,0) } 0,495 10,465 | 0,445} 0,425 /0,410 } 0,390 |} 0,380 ;0,365 |
+ + + + + + + + + +
13,0(30,0) ; 0,505 /0,475 } 0,450 } 0,425 10,410} 0,395 | 0,380 10,365 |
+ + + + + + + + + +
14,0(40,0) } 0,520 10,485} 0,455 } 0,430 ;0,410 | 0,400 |} 0,380 }0,365 |
+ + + + + + + + + +
16,0(60,0)} - 10,500, 0,460} 0,435,0,415 0,400} 0,385 0,370 |
+ + + + + + + + + +
18,0(80,0)} - 10,570;0,475)0,445,0,420 | 0,400 } 0,385 0,370 |
+ + + + + + + + + +
1160 | - | - 10,490, 0,450 0,425 0,405} 0,390 0,375 |
(1600) ¢+ 4 0 0 0
+ + + + + + + + + +
1180 | - -1 - 10,480)0,4400,415}0,4000,380 |
(1800) ¢+ v 0 0
+ + + + + + + + + +
200 } - -1 - 10,525]0,460} 0,430 0,4050,385|
(20000 ¢ 1 00 0
+ + + + + + + + + +
250 | - 1-1 -1 - 10490,0,445!0,415,0,390 |
(25000 v 4 0 0 0 0
+ + + + + + + + + +
300 -+ -1 -1 -10520}0,460]0,425,0,400 |
(300,00 v 4 0 0
+ + + + + + + + + +
3%0 | -41-1-1 - 10560,0,475;0,435,0,405
(350,00 v 4 0 b
+ + + + + + + + + +
400 - 1- 1 -1 - 10610}0,495!0,445)0,415}
(40000 ¢+ 1 0 0 b
L + + + + + + + +
Tabnuuya A.5
T =
| bera | 3HadveHue B_2 npu k, paBHOM :
! + T T T +
| 1,100 |} 1,135 |} 1,310 | 1,400 !
+ + + + + +
! 0,500 | !
R + :
| 0,528 | 1,000 |
e e — e +
| 0,545 | npu 6eta <= i 0,990 |
| ! GeTa_kp | !
B + + +
I 0,577 | i 0,990 | 0,990 |
E — + + + +
1 0,586 | i 0980 | 0,990 | 0,99
+ + + + + +
i 0600 | 099 | 0957 | 0975 | 0990
+ + + + + +
| 0,700 | 0965 | 0955 | 0,945 | 0,930 |
+ + + + + +
| 0800 | 0855 | 0850 | 0,83 | 0,820 |
+ + + + + +
i 0900 | 0655 | 0650 | 0,628 | 0,620 |
L + + + +
Tabnuua A.6
T -
beta | 3HaueHne B_3 npu k, paBHOM :

+ T T T T T T T +




! 11,135!1,200!1,300 ! 1,40011,660} 2,0 | 2,5 ! 3,0 !
+ + + + + + + + + +

1
1

0100, ¢ ¢+ & 0 000
Moo S R S S
10200, ¢+ ¢ ¢ 1 1 10930;0,90;
Nsure s S R S S S
103007 ¢+ ¢ ¢ 0 10865, |
Moo S R S SN A R
10354, ¢ ¢ ¢ 108207 ¢ |
ouv I N N I
'0,393! ! !0,755!0,770! ! ! 10,959!
e T R e
10,400!0,715!0,730! ' ! 1 10929!0,957!
e N N B et
104450 1+ ¢ 0 1 1 1092870,950;
R — + : : : : + + + +
10,4500 ' 11 10864!0,925!0,942!
R — + : : : | + + + +
'o,488! 't 11 10863!0,920!0,935!
S — + : : : + + + + +
10,500 ! ' ! 10,819!0,860!0,919!0,933!
R R + : : : + + + + +
'o528! ! ! ' 10,819!0,853!0,912!0,925!
S R + | : + + + + + +
10,5461 ! ! 10,769!0,816!0,850! 0,902 0,915 !
S R + | + + + + + + +
10,550 | | 10,754 10,768 | 0,816 | 0,845 | 0,900 | 0,914 |
T + | + + + + + + +
10,564 | | 10,753 10,765,0,815, 0,842, 0,899 | 0,911 |
L — + + + + + + + + +
10,577 ! 10,729!0,752!0,764!0,810!0,840 ! 0,898 ! 0,900 !
+ + + + + + + + + +
10,600!0,714!0,725!0,750 ! 0,762 ! 0,805 ! 0,835 ! 0,877 | 0,880 !
+ + + + + + + + + +
10,650!0,701!0,71210,732! 0,748 ! 0,773 0,800 ! 0,848 | 0,850 !
+ + + + + + + + + +
10,700!0,685! 0,693 !0,713!0,720 ! 0,745'0,775'!0,810!0,815 !
+ + + + + + + + + +
10,750} 0,650 } 0,655, 0,674 0,678 ;0,696 | 0,718 | 0,716 | 0,765 |
+ + + + + + + + + +
10,800!0,610! 0,613 0,625 0,630 0,655!0,670!0,700!0,705 !
+ + + + + + + + + +
10,850} 0,548 | 0,550 | 0,558 | 0,560 | 0,572} 0,598 | 0,615 | 0,620 |
+ + + + + + + + + +
10,900 ! 0,465 ! 0,468 ! 0,474 0,475 0,482 0,502 ! 0,520 | 0,525 !
+ + + + + + + + + +
14000l 0'0!'0'0!'0!'0'!'0O"! O
L + + + + + + + +

MpunoxeHune b
(cnpaBoyHoE)

Bubnuorpadus

[1] NMpaBuna ycTporicTBa 1 6Ge3onacHom akcnyaTaumm cocyaoB, paboTatoLwmx noa
naenenuem (M6 10-115-96)



