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Mpeancnoeue

1 NOANOTOBIIEH ®enepanbHbIM rocyaapCTBEHHLIM OHOOXETHLIM ydpexaeHueM «PoccuicKUin WH-
CcTUTYT cTaHgapTtusauuu» (PIBY «PCT») npu ydactum Hekommepueckoro napTHepcTBa B cpepe pazBuTusA
nedHoro gena «AnbsHc. MNevHbix gen mactepa» (HIM «AnbsHc. MNeYHbix gen mactepa») Ha OCHOBe CODCTBEH-
HOro nepeBoja Ha pPYCCKUIA s3bIK HEMELKOA3bIYHON BEPCUK CTaHaapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum KoMUTETOM Mo cTaHgapTusaunn TK 061 «BeHTUnaumns n KOHAMLUMOHUPOBaHUE»

3 YTBEPXIEH VI BBEMEH B JEWCTBWE MMpukaszom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynuposaHuio U MeTponoriun ot 15 uona 2022 r. Ne 634-cT

4 HacTodAwmnn cTaHOapT ABMAeTCd MOANMMULMPOBaHHbLIM MO OTHOLWEeHW K ctaHgapTty AWMH EH 13384-
1:2015+A1:2019 «KoHcTpykumu onsa yganeHus ObIMOBbIX ras3oB. MeTogbl TennoTEXHWYECKOro 1 aspoguHa-
Mudeckoro pacdetoB. Yactb 1. KoHcTpykumm ons yaaneHus ObIMOBbLIX FA30B OT OAHOM0 UCTOYHMKA Tennay
(DIN EN 13384-1:2015+A1:2019 «Abgasanlagen — Warme- und stromungstechnische Berechnungsverfah-
ren — Teil 1: Abgasanlagen mit einer Verbrennungseinrichtung», MOD) nyTem naMeHeHUs1 oTAenbHbIX hpas
(cnoB, CCbIMNOK), KOTOPbIE BbIAENEHbLI B TEKCTE KYPCUMBOM.

HavmeHOBaHWe HacTosWero craHgapTa MU3MeHeHO OTHOCUTENbHO HaMMEHOBaHUA YKa3aHHOTO MexXay-
HapogHoro craHaapTta anga npuesegeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBepgeHust 0 COOTBETCTBUM CChINOYHbLIX HALUMOHAMNBHBIX CTAHOAPTOB €BPONENCcKUM cTaHaapTam, UCNnonb30-
BaHHbLIM B KAYECTBE CChINTOYHLIX B MPUMEHEHHOM CTaHO4APTe, NPUBEAEHLl B AOMNONMHUTENBHOM NpunoxeHun JA

5 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sauyuu e Pocculickol ®edepayuu». VMugopmayus ob u3-
MeHeHUSX K HacmosuwieMy cmaHd0apmy nybriukyemcs e exez00HOM (10 COCMOSHUK Ha 1 AHeaps meKyueao
e2o0a) uHghopMayuoOHHOM yKazamerne «HayuoHanbHble cmaHdapmebi», a oguyuanbHbil MeKcm usMeHeHuUl
U MONPasoKk — 8 eXeMeCcsyHOM UHGOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
nepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmayouwiee ygedomneHue bydem
onybnukogaHo 8 6ruxaliweM 6blNycKe eXeMeCsYHo20 UHGOoPMayUuOHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmbi». Coomsemcemaeyioujas UHGopmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MeXHUYECKOMY peayiupogaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

Hactosiwas cepusi cTaHaapToB «KOHCTPYKUMM ANS yOaneHUs ObIMOBLIX rasos. TenmnoTexHWYeckue u
a3poaMHaMUYECKUE MEeTOObl pacyeTa» COCTOMT U3 Tpex YyacTen:

- yacTb 1. KOHCTpYKUMKW ANA yaaneHus ObIMOBbIX ra30B OT OAHOMO UCTOYHUKA Tenna;

- YyacTb 2. KOHCTpYKUWW ANA yAaneHus AbIMOBbIX ra3oB OT HECKOMbKUX MCTOMHUKOB Tenna;

- YacTb 3. MNopsiook paspaboTku cxem W Tabnuu AN KOHCTPYKUMIA ANA yaaneHus ObIMOBLIX ra3oB OT
KaMWHOB.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 5/78
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65922
https://gostexpert.ru/gost/gost-59978.1-2022?utm_source=pdf&utm_medium=65922&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 6/78
CTpaHuua OoKkyMeHTa - https: tExpert.r t t- 78.1-2022


https://gostexpert.ru?utm_source=pdf&utm_medium=65922
https://gostexpert.ru/gost/gost-59978.1-2022?utm_source=pdf&utm_medium=65922&utm_term=page

roCT P 59978.1—2022

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KoHcTpykuuu ans yganeHWsa ObIMOBbIX ra3oB
TEMNOTEXHUYECKUA U ASPOOUHAMUYECKWUIA PACYET
YacTtb 1
KoHcTpyKuuu ans yganeHWsa ObIMOBbIX ra20B OT O4HOro UCTOYHUKA Tenna

Chimneys. Thermal and fluid dynamic calculations. Part 1. Chimneys serving one heating appliance

Oarta BeepgeHna — 2023—01—01

1 O6bnacTb NnpUMeHeHUs

HacTosiluuiA cTaHaapT ycTaHaenMBaeT METOAUKW BbIYUCTIEHMS TEMMOTEXHUYECKUX U a3pOaMHAMUYECKMX
XapakTePUCTUK KOHCTPYKLMIA ANS yaaneHns ALIMOBLIX rasos, ¢ NPUCOEAMHEHHLIM OOHUM UCTOYHUKOM Tenna.

MeToaMKN B HACTOSILLEM CTaHaapTe NPUMEHUMbI K KOHCTPYKUMSAM ANA yAaneHWsa ObIMOBLIX rasos, pabo-
TaLWWUX NoA paspeXxeHnemM Unm ¢ M3BLITOYHLIM OaBNeHneM ANa CYyXMX UMK BRaXKHbIX YCNOBUIA KCMyaTaluu.
CTaHdapT NpUMeHWM K KOHCTPYKLMUAM ONS yaaneHUs AbIMOBLIX ra3oB ¢ NPUCOEANHEHHBIMU UCTOYHUKAMU Ter-
na npy ycrnoBuuM, YTo ANS TONNMBA U3BECTHBI XapakTEPUCTUKU ObIMOBbLIX ra30B, UCTONb3YeMbIe B BLIYUCTIEHUSIX.

MeToaukM B HACTOSILLEM CTaHAapTe NPUMEHUMbI K KOHCTPYKLMAM ANS yOaneHUs ObIMOBbLIX ra30B C 0f-
HWM BXOOHbIM OTBEPCTMEM, K KOTOPOMY NOACOEAMHEH OOUH UCTOYHUK Tenna.

Bo BTOpOI YacTu cTaHdapTa yCTaHOBMEHbl METOAUKM pacdeTa Kak KOHCTPYKUMIA ANs yoaneHWs AbIMo-
BbIX ra30B CO MHOXECTBOM BXOAHbLIX OTBEPCTMIA, Tak M KOHCTPYKLMIA ANS yOaneHus AbIMOBbLIX ra3oB ¢ 0QHUM
BXOAHbLIM OTBEPCTUEM, K KOTOPOMY NPUCOEOMHEHO MHOXKECTBO MCTOUYHMKOB Tenna.

B TpeTbeli yactu npMBeaeHsbl METOAMKNA pa3paboTku guarpaMm 1M Tabnuu Ans KOHCTPYKUMIA Ans ygane-
HWA ObIMOBLIX r230B, 06CMYXMBAIOLLMX OOWH UCTOYHUK Tenna.

2 HopmaTuBHbIE CChINKK

B HacTosileM cTaHgapTe UCNONb3oBaHbl HOPMATMBHLIE CChIMKW HA crefylowue cTaH4apThbl:

FMOCT P 59375.1 KoHCTpykuMK ANsA yoaneHus ObIMOBLIX rasoB. TpeboBaHWMA K MeTannMyecKMM KOH-
CTPYKUMSAM 4N yaaneHus AbIMOBbIX rasoB. YacTb 1. CTpouTenbHble KOMMOHEHTbI KOHCTPYKLMIA ANS yaaneHus
ObIMOBbIX ra3os

FOCT P 59376 KoHcTpykuun Ansa yoaneHust AbIMOBLIX ra3oB. MeTtannuyeckue KOHCTPYKUUKW ANs yoane-
HUS ObIMOBBLIX razoB. MeTtoabl UCMbITAHWA

FOCT P 59412 KoHcTpykuMuM 0N yoaneHunst ObIMoBbIX ra3oB. O6wme TpeboBaHmns 6e3onacHoCTH

MpumedyaHue — lpy NONB30BaHNW HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AeNCTBUE GCbINOY-
HbIX CTaHAApTOB B UHC(OPMALIMOHHOW cucTeme obLuero nonb3oBaHua — Ha oduumansHom cainTte denepansHOro areHT-
CTBa N0 TEXHWYECKOMY PEeryriMpoBaHUI0 U METPONOrUK B CETU VIHTEPHET UK No exerogHomy MHhopMaLuoHHOMY ykasa-
Teno «HauuoHanbHbIe CTaHOAPTLI», KOTOPLIA ONyBNUKOBaH MO COCTOAHWUIO Ha 1 SHBaps TEKYLUEro roaa, u no Bbinyckam
eXeMEeCAYHOro MHopMaLIMOHHOIO yKkazaTensa «HaumnoHanbHble cTaHaapThl» 3a TeKyLUWii rof. Ecnv 3aMeHeH CCbINoYHbI
CTaHZapT, Ha KOTOpbIA faHa HeJaTWPOBaHHAA CChINKa, TO PEKOMEHOYETCA UCMNONbL30BaTh AEACTBYHOLLYI0 BEPCUKO 3TOTO
cTaHdapTa € y4eTOM BCEX BHECEHHBIX B AaHHYIO BEPCUIO M3MEHEHWI. Ecnun 3aMeHeH cCbiNoYHbIA CTaHOapT, Ha KOTOPbIv
[aHa AaTWPOBaHHAsA CCbiMKa, TO PEKOMEHAYETCA MCNOMNb30BaTh BEPCUKD 3TOM0 CTaHAapTa C yKa3aHHbIM Bbille rofoMm yT-
BepxaAeHUs (NpuHATUA). Ecnu nocne yTBep:XOeHUs HACTOSILLEro cTaHaapTa B CChIMOYHBIM CTAaHAAPT, HA KOTOpbIA AaHa
[aTUpOBaHHas CCblfka, BHECEHO U3MEHEHWe, 3aTparMBarLlee NonoXeHne, Ha KOTOPOe [laHa CCbIMKa, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMEHATL Bea yyeTa JaHHOro MaMmeHeHus. Ecnm cebinoyHbIln cTaHaapT oTMeHeH 6e3 3aamMeHsbl, To Norno-
JKEHUWEe, B KOTOPOM [aHa CCbiflKa Ha Hero, peKoMeHayeTcsA NPUMEHATL B YACTU, HE 3aTparvBatoLLEei 3Ty CCbIMKY.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacTosAweM cTaHaapTe npuMeHeHbl TepMubbl o FOCT P 59412, a Takke cneaylow e TepMUHbI € CO-
OTBETCTBYOLUWUMU onpeaeneHnamu:

3.1 TennoBasn MowHocTb Q (warmeleistung, Q): Konuyecteo Tenna, npon3BoaMMoe UCTOYHUKOM Tenna
B €4MHWLY BPEMEHWN.

3.1.1 HomuHanbLHas Tennoeas MowWHocTe Q) (nennwarmeleistung, Q) ): MowHOCTE UCTOYHYIKaA Tenna
ANS pexuma paboTel B Te4eHUe onpegeneHHoro BpeMeH Mexay 3arpyskamu TOonnvBea, ycTaHoBNeHHasa npo-
n3BoauTeneM Ana onpegeneHHoro smaa Tonnuea.

3.1.2 puana3zoH TennoBon mouwHocTu (warmeleistungsbereich): CoBoKynHOCTL 3Ha4YeHWA TEMMNOBOW
MOLLHOCTM B 0BNacTv HOMWMHAMBHOIO 3HAYEHWUS, YCTAHOBNEHHas W3roTOBWTENEeM, NMpW KOTOPbIX MOXHO WC-
nonb3oBaTh UCTOYHWK Tenna.

3.2 TennoBaa MOWHOCTb ropeHnsa Qg (feuerungswarmeleistung, Qg): Konu4yecTso Tennotel, NoaBo-
AMMOe K UCTOYHWKY Tenna, obpasylolleecs B pe3ynbrarte CKUraHusi Tonnuea B eUHULY BPEMEHK, ncxoas ns
€ro HM3LLEeN TENNOTBOPHOW cnocobHocTH H,,.

3.3 koadhhULUMEHT NONE3HOro AelCTBUA MCTOYHMKA Tenna T, (wirkungsgrad der verbrennungs-
einrichtung, nW): OTHOWEHWEe BbIAENEeHHON NMOMNe3Hon TENNOBON MOLHOCTYM Q MCTOYHMKA Tenna K TENNOBON
MOLLHOCTU ropeHus Qp.

3.4 maccoBbIN pacxod AbIMOBLIX ra3oB m (abgasmassenstrom, m ): Macca AbIMOBLIX razoB, OTBO-
OUMBIX OT UCTOMHUKA Tenna Yepes CoeAUHUTENbHbIA 3NeMeHT B eUHULY BpeMEHU.

3.5 achchekTMBHAA BbICOTa KOHCTPYKUMW ANA yaaneHUa AbiMoBbIX rasoB H (wirksame Hohe der
Abgasanlage, H): Pa3HocTb BbICOT MEXAY OCLIO BXOOA AbIMOBbIX r330B B BEPTUKANBHYIO YacTk KOHCTPYKLUMUK
ANA yoaneHusi 4bIMOBbIX ra30B W YCThEEM KOHCTPYKLWKM ANS YAaneHus AbIMOBbIX rasos.

3.6 achpexkTUBHAA BbiCOTa coeguHMTenbHOro anemenTa H,, (wirksame Hohe des Verbindungsstiicks,
H, ): PasHOCTb BLICOT MeXAy OCbiO BbIXOAa AbIMOBbIX ra30B U3 UCTOYHUKA TEMNma U OCbio BXOAA AbIMOBbIX ra308
B BEPTUKANbLHYH 4YacTb KOHCTPYKUMK NS yoaneHus AbIMOBLIX ra3os.

M punmevyaHmne — B cny4yae KOHCTPpYKUMW AnA yoaneHna ObIMOBbIX ra3oB O71A OTKPbITOMO KaMWHa, Hv — pas-
HOCTb BbICOT, Ha KOTOPbLIX PpacnonoxeHbl BEPXHAA r'paHb TOMKW M OCb BXOAa AbIMOBLIX ra30B B ObLIMOBYH prﬁy.

3.7 Tara (zug): 3HaveHne abCoNOTHON BENWYMHbI paspexeHuns (OTpuLaTensHOro 4aBrneHns ) B KOHCTPYK-
U1K ong yaaneHus AbIMOBLIX rasoB.

3.8 camotsra Py (ruhedruck, P,): MNepenan AaeneHus, Bbi3BaHHbIM PA3HOCTLIO B NIOTHOCTK cTonba
BO3[yXa Ha OTKPbITOM BO3[yXe W 3KBMBANEHTHOro ctonba AbIMOBbLIX FA30B B BEPTUKANbHON YacTh KOHCTPYK-
LU1Kn ons yaaneHus AbIMOBbIX rasos.

3.9 conpoTUBNeHWe TPEHWUA BepPTUKaNbHON 4YacTy KOHCTPYKUMK ANA yAaneHWA ObIMOBbIX ra3oB
PR (widerstandsdruck des senkrechten Teils der Abgasanlage, PR): [aeneHue, Heobxogumoe OnNs Npeopo-
NeHVsa MOTOKOM AbIMOBBIX Fa30B BO3HMKAOLLEro CONPOTUMBMAEHWSA B BEPTMKANbBHON 4acTW KOHCTPYKUWMK ONd
yOaneHus ObIMOBbIX ra3oB.

3.10 BeTpoBoe aaenenue P (winddruck, P ): [laBneHue, okasbiBaeMoe BETPOM Ha KOHCTPYKUUIO ANs
yAaneHus ObIMOBbIX ra3os.

3.11 MMHMMAanbHOE pa3peXeHWe Ha BXoAe AbIMOBLIX Fa30B B BEPTUKaNbLHYHO YacTk KOHCTPYKLWUK
AnA yaaneHua AbIMOBLIX razos P, (minimaler Unterdruck an der Abgaseinfihrung in den senkrechten Teil
der Abgasanlage, P): PazHoCTe Mexay MUHUMarbHON CAMOTATON M CYMMOW MaKCUMarnbHOTO COMPOTUBIEHUS
B BEPTUKAalNLHON YaCTW KOHCTPYKUMK ANA yoaneHUs ObIMOBbIX ra3oB W BETPOBOIO AaBIEHNS.

3.12 makcumanbHoOe pa3peXxeHue Ha BXoAe AbIMOBLIX Fa3oB B BEPTUKalNbHYK 4acTb KOHCTPYK-
UMK Ans yaaneHus AbIMOBbIX rasoB Pz ...  (maximaler Unterdruck an der Abgaseinfihrung in den senk-
rechten Teil der Abgasanlage, Pz,,,): Pa3HoCTb Mexay MakcuManbHOi CaMOTATON U CYMMOW MUHUMAIIbHOTO
CONPOTUBMEHWA B BEPTUKANBHOM YacT KOHCTPYKUUW ANdA yAaneHnsa AbIMOBbIX ra3oB.

3.13 HeobxoguMmoe paBneHwe AN MNPeoAoNieHUs1 CONPOTMBIIEHUS WCTOYHMKA Tenna Py
(notwendiger Forderdruck fr die Verbrennungseinrichtung, P,y ): PasHocTb Mexay AaBneHuem Bosayxa B no-
MeLLeHWM, [Ae YCTaHOBMEeH UCTOUYHMK Tenmna, U paspeeHuem ObIMOBbIX ra30B B BbIXOAHOM naTpybke B MecTe
coedMHEeHWA C KOHCTPYKUWel Ans yaaneHua AbIMOBbIX rasos, koTopas Heobxoguma anga noggepxaHus bec-
nepeboiiHoi paboTbl MCTOMHMKA Tenna.

3.14 makcumanbHoe paspexeHue AN UCTOMHMKA Tenna Py, (zulassiger Unterdruck an der Ver-
brennungseinrichtung, Py4,): MakcumanbHas pasHoCTb MeXay CTaTW4yeckuMm AaBfieHreM Bo3fdyxa B nome-
LLieHWK, FOe YCTaHOBMEH MCTOYHWUK Tenna, 1 cTaTu4eckum SaBneHneM AbIMOBbIX ra30B B BbIXOQHOM naTtpybke
WCTOYHMKa Tenna, Heobxoavmas Ans nogaepxaHus becnepeboiHon paboTel MCTOYHMKA Tenna.
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3.15 Tpebyemoe gaBneHue OnA NPeogoneHus CoNnpoTUBIEHUA COeQUHNTENLHOro aneMeHTa Pry,
(notwendiger Férderdruck flr das Verbindungsstlck, Ppy/): lNepenan ctaTu4eckoro fasrneHus Mexay OCblo
YyCTbS COEAMHUTENBHOrO 3MNEMeHTa M OCbK NaTpybKa WCcTovHMKa Tenna, obpasyllunilca BereacTBvMe Oein-
CTBMSA CaMOTSAMM U CONPOTUBNEHUA COEQUHUTENBHOIO aneMeHTa.

3.16 Tpebyemoe fAaBneHne AnNs NpeoaoneHWs CONPOTUMBMEHUA NpUToKa Bozayxa Pg (notwendiger
Forderdruck flr die Zuluft, Pg): PasHocTb Mexay cTaTu4ecknm AaBneHneM HapyxHOro Bo3ayxa u CTaTu4ecknm
AaBreHveM BO3JyXa Ha TOW Xe BbICOTe B MOMELLEHWW, B KOTOPOM YCTAHOBMNEH MCTOYHMK Tenna.

3.17 MMHUManbHO Heob6Xo4MMOE pa3peXeHWEe Ha BXO4E AbIMOBbIX ra3oB B KOHCTPYKUWIO AOnNs
yAaneHus AbIMOBLIX ra3oB Py, (notwendiger Unterdruck an der Abgaseinflihrung in die Abgasanlage, P5,):
Cymma Heobxogumoro pabodero gaBneHuWst UICTOYHKKa Tenna, HeobxogumMoro paboyero aBrneHus B COeAMHN-
TenbHOM 3nemMeHTe 1 HeobxoguMoro pabovero AaBneHns Ans NpUToKa Bo3gyxa.

3.18 ponycTumoe paspexeHue Ha BXoAe AbIMOBbLIX ra3oB B BEPTUKaNbLHY 4acTb KOHCTPYKLUKN
ANA yaaneHus AbIMOBLIX rasos P, .. (zuldssiger Unterdruck an der Abgaseinfiihrung in den senkrechten
Teil der Abgasanlage, Py, ,,,): CymMma gonycTmMoro paspexeHuns Ans UcTouHMka Tenna, Heobxoaumoro pa-
©overo aaBneHunsi B COeAMHUTENBHOM anemeHTe 1 Heobxoaumoro paboyero faBneHusa ONd NpUTOKa BO3Qyxa.

3.19 makcumanbHoe U3bbITOYHOE AaBneHWe Ha BXoAe AbIMOBbLIX ra3oB B BEPTUKANbHYK 4acTb
KOHCTPYKUMU ANA yaaneHus AbIMOBLIX rasoB P, (maximaler Uberdruck an der Abgaseinfiihrung in den
senkrechten Teil der Abgasanlage, P,q): PasHocTe Mexay MakcumanbHbIM AaBfeHWeM CONPOTUBMEHNMA,
MWHUMarbHOW CaMOTArOM BEPTUKANbHOW YacTu KOHCTPYKUMW A8 yAaneHWs ObIMOBbIX ra3oB U BETPOBbIM
AaBreHnem.

3.20 MMHMManbHoe M3bbITOYHOE AaBfeHUe Ha BXode AbIMOBLIX ra3oB B BEpPTUKanbHYH 4acTb
KOHCTPYKUMMW ANA yaaneHUs AbIMOBbIX ra3oB Pyq .. (minimaler Uberdruck an der Abgaseinfithrung in den
senkrechten Teil der Abgasanlage, Pz i,): Pa3HOCTb Mexay MUHWManbHbLIM CONPOTUBMEHWEM U MaKCUMaTb-
HOW CaMOTArOM KOHCTPYKLKMKU ANS yaaneHus ObIMOBbIX ra3os.

3.21 makcumanbHoe Tpebyemoe gaBneHve Ons NpeoforieHUs CONPOTUBNEHUS UCTOYHMKA Tenna
Pwo (maximaler Forderdruck an der Verbrennungseinrichtung, Py): MakcumansHo gonycTumas pasHuua
AaBNeHWA Mexay cTaTuyeckum daBneHveM AbIMOBLIX ra3oB B NaTpybke Ha BbIXOAE M3 CTOYHMKA Tenna u cTa-
TMYEeCKMM OaBNeHWEM BO3AyXa Ha BXoAe B UCTOYHUK Tenna, yCTaHOBMeHHas AN ero Hagnexallen paboThl.

3.22 MMHUManbLHO AONYyCTUMOe U3BLITOYHOE AaBneHne B UCTOYHMKe Tenna Pyomi, (erforderlicher
Uberdruck an der Verbrennungseinrichtung, Pyomin): MMHUMansHO aonycTuMas pasHuLa JaBneHuin Mexay
cTaTU4eckUM AaBreHWeM ObIMOBbIX ra3oB B naTtpybke Ha Bbixoge M3 UCTOYHMKA Tenna M cTaTU4eckuM Aas-
NeHNeM BO3[YyxXa Ha BXOA4Ee B UCTOYHUMK TeNMa, YCTAHOBMEHHAs AN ero Haanexaulen paboTebl; 3TO 3HavYeHWe
MOXET BbITb OTPULATENBHBIM.

3.23 makcumanbHO AonycTUMoe U3bbITOYHOE AaBNEHWE HAa BXOAe AbIMOBbLIX ra3oB B BEpPTUKanb-
HYI0 4acTb KOHCTPYKUWW ANA yAaneHus AbIMOBLIX ra3oB Pyq, (maximaler nutzbarer Uberdruck an der
Abgaseinfihrung in den senkrechten Teil der Abgasanlage, P, ): PasHnua mexay pacnonaraemsiM paboymm
[AaBneHNeM WCTOYHMKA Tenna, HeobxogumMbiM paboynM 4aBMeHWeM B COeAWHUTENIbHOM 3NeMeHTe U Heobxo-
AMMbIM paboynm JaBneHMeM NpUTOYHOro BO3ayXa.

3.24 pononHuTenbHLIN Bo3ayXx (nebenluft): OkpyxaoWwmn Bo3gyx, KOTOPLIA NOOMELIUBAETCS K AbIMO-
BbIM rasam AOMOMHUTENLHO K HOMUHANbHOMY MaCcCOBOMY MOTOKY.

3.25 MMHMManbHoe M30bITOYHOE AaBfeHUe Ha BXoAe AbIMOBLIX ra3oB B BEPTUKAaNbHYHK 4acTb
KOHCTPYKUUW ANsi yAaneHUs AbIMOBBIX rasoB Pyq.min (Minimaler Uberdruck an der Abgaseinfiihrung in
den senkrechten Teil der Abgasanlage, Pyggmin): PA3HOCTE MeXay MUHUMAIbHO JOMYCTUMbLIM U3BbITOYHBLIM
[AaBMneHNeM WCTOYHMKA Tenna M cymmoil Heobxoammoro paboyero AaBneHns B COEAWHUTENbHOM 3IEMEHTE U
Heobxogumoro paboyero gaeneHve Ons NpyMToKa Bo3ayxa.

3.26 ycTpoWCTBO perynupoBaHus npucoca Bosgyxa (nebenluftvorrichtung): Perynstop taru unu cta-
unusatop noToka.

3.27 orpaHuMuuTenb TArM (zugbegrenzer): YCTPOACTBO, KOTOPOE aBTOMAaTMYECKM NMOAAEeT OKPY>KaloLWMIA
BO34yX B KOHCTPYKUWIO ANA yaaneHus AbIMOBbIX ra3oB, COeANHUTENbHbLIN 3MEMEHT UMK UCTOYHUK Tenna.

3.28 ctabunusaTtop noTtoka (stromungssicherung): YCTpoWCTBO, yCTaHOBMNEHHOE B KaHane LbIMOBOMO
TpakTa WUCTOYHUKa Tenna, npegHasHavyeHHoe Ans noAaepXaHusa KkavyecTBa ropeHus B onpedeneHHbIx npege-
nax n obecneyeHus cTabunbHOCTY rOPeHNs B ONpedeneHHbIX YCIIOBUSAX C BO3MOXHbBIM BO3HUKHOBEHWEM MNps-
MOro 1 0BpaTHOro NOTOKOB AbIMOBbLIX Fa30B.

3.29 npegenbHaa TemnepaTypa BHYTPeHHEN NOBEPXHOCTH Tg (grenztemperatur an der Innenwand,
Tg): Jonyctumas MUHUManbHas Temnepatypa BHYTPEHHEW NOBEPXHOCTU YCTbSA KOHCTPYKUUWM ANS YAaneHus
ObIMOBbIX ra3oB.
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3.30 BosgywHan waxta (luftschacht): CTponTenbHbIR KOMMNOHEHT WKW CTPOUTEMbHbLIE KOMMOHEHTHI,
napannenbHbIN(e) BepTUKanbHOW YacTh KOHCTPYKUWMM ONA yAaneHWs AbIMOBbIX ra30B (YyCTaHOBMEHHbIV(e) pa-
OOM C HER WU KOHLEHTpUYeCKKU(e)), KOTopkii(e) NogarT HapyXHblA BO3OYX HA rOpeHue K BXOQHOMY OTBEp-
CTUIO COEAWHUTENLHOrO BO3AYXOBOAA.

3.31 cuctema «Bo3aYyX—pAabIMoBbIe rasbi» (Luft-Abgas-System): KoHcTpyKkuuMsa ona yaaneHus npoayk-
TOB CropaHusi, B KOTOPOM MECTO BXOAa NPUTOYHOrO BO3AyXa B BO3AYLUHYIO WAXTY HAXOAUTCSH PALAOM C MECTOM
BbIXOOa AbIMOBbIX ra430B M3 ObIMOBOIO TPAKTa, NPW STOM BXO[ W BbIXOL, PAcnoNnoXeHbl Takum 06pa3om, 4Tobbl
KOMMeHcHMpoBanoch BNUAHWE BeTpa.

3.32 ceKuuAa KOHCTPYKUMW OANA yaaneHUa AbLIMOBLIX rasoB (abschnitt einer Abgasanlage): Pacuert-
HbIW Y4aCTOK BEPTUKANbHOW YacTW KOHCTPYKUUKW AN yaaneHUsa ObIMOBbIX ras3os.

3.33 maccoBbIW pacxod KOHAeHcaTa An"lD(kondensat-massenstrom, /_\.n'?D): Macca BogsiHoro napa,
KOTOpasi CKOHAEeHCUpPOoBanach U3 ObIMOBbIX ra30B B UCTOYHWKE Ternna, COedUHUTENbHOM 3NeMEeHTE UMK B KOH-
CTPYKUMU ONS yoaneHusa AbLIMOBLIX ra3oB B eAUHULY BpeMeHMU.

3.34 coeguHuTenbHbLIM BosayxoBop (verbindendungsluftleitung): CTpouTeneHbI KOMMOHEHT(bI),
KoTopbIi(e) coeanHseT(10T) BLIXOAHOE OTBEPCTUE LWaXThl No4aqu BO34yXa C UCTOMHWKOM Tenna, paboTalwmm
6e3 Ucnonb3oBaHWsA BO3OyXa NOMELLEHNS.

3.35 koadhcpuumeHT koHAgeHcaumu (kondensationsfaktor, fK): YacTb TEOpPETUYECKM BO3MOXKHOIO MakcK-
MarbHOro MaccoBOro pacxofa KoHAeHcaTa, UCNorb3yeMas B BbIHUCNEHUSX.

3.36 BeHTUNATOPLI yAaneHUs AbLIMOBLIX ra3oB (abgasventilatoren): [leiMocoC Unyu BCTPOEHHBIN BEH-
TANATOP.

3.36.1 gbiMococ (abgassauger): BuITSXHON BEHTUNATOP ObIMOBLIX ra30B, YCTAHABMMBAEMBIA B YCThE
KOHCTPYKUWUW ANS yAaneHns AbIMOBbLIX rasos.

3.36.2 BcTpoeHHbI BeHTUNATOP (einbauventilator): BoITsXHOW BEHTUNATOP AbIMOBbIX ra30B, KOTOPbIM
BbIMOTHEH B BUAE CEeKLMM COeAUHUTENbHOro anemMeHTa.

4 O603Ha4YeHUA, HAMMEeHOBaHUA U eAUHULbI U3MEPEHUSA

O603HauYeHna, NpMBeaeHHbIE B HACTOALWEM pasfene, Npyv HeoBXoOMMOCTH, MOTYT BbITb AOMNOMHEHbI 04~
HUM UMM HECKOMNbKUMW UHOEKCAMU ANA yKasaHWa MecTa pacnono)XeHUs Unu MaTepuarnos.

Ta6nuua 1— ObBo3Ha4yeHUs, HAUMEHOBAHWUS U eQUHWULIBI M3MepeHns

O6o3Ha4veHue HanmenosaHue EAnHWULI U3MepeHuns

A Mnowaab nonepe4yHoro cev4eHus M2

(¢ YnenbHas TennoeMKocTb Do/ (kr - K)

Cp YaenbHasa TeNNOEeMKOCTE [bIMOBbIX ra30B [ox/(kr - K)

d TonwmHa cexkumnm

D Ouametp

D, [MopaBnuyeckuin anameTp

E KoadhdunumeHT TENNOBOro noToka -

g YckopeHue ceobogHoro nageHus m/c2

H OdhekTBHAA BLICOTA BEPTUKArIbHOM YacTh KOHCTPYKUMKW ONA yoaneHus ObiMo- M
BblX rasos

k KoadhdpuumeHT Tennonepegaym Bt/(m2- K)

K KoadhdomumeHT oxnaxaeHms —

L OnuHa M

Ie [ons noBepxHOCTW KOHAEHcauun —

m MaccoBblii pacxos AbIMOBbLIX ra3oB Kkr/c

My MaccoBblIii pacxod AbIMOBLIX ra30B UCTOYHUKA Tenna, NpMBEeAEHHbIN N0 OTHOLLE- Kr/c

HWIO K BOOHOMY KOHAEHCcaTy
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MpodomxeHue mabnauys! 1

Obo3HaveHne HanmeHosaHue EQuHMUbl n3amepeHns
"'70 MaccoBkI pacxoq KoHAeHcaTa Kr/c
Nu Yucno Hycceneta —
NS,sg KonuuecTBo cekuuin (KonM4ecTBO CErMEHTOB) —

P Cratudeckoe gaBneHve Ma
P [aBneHne HapyXHOro Bo3gyxa Ma
Pg Tpebyemoe noaeneHue ans NpeofoneHns ConpoTUBMNEHUS NMPUTOKa BO3dyxXa Ma
Pe ConpoTtusBneHue BCneacTBUE TPEHUA W (POpMbl BEPTUMKANBHOW YaCTU KOHCTPYK- Ma
UMK ONA yoaneHus AbIMOBbLIX ra30B
Pey Tpebyemoe paBneHwe ONA NPeOAONeHWs COMPOTUBIEHWS COEOMHUTENBHOMO Ma
anemMeHTa
Pg Mepenapn AaBrneHWsi, BbI3BaHHBIN M3MEHEHMEM CKOPOCTW AbIMOBbIX TA30B B BEP- Ma
TUKANbHOW YacTW KOHCTPYKUWKM AN yaaneHUs ObIMOBbIX ra3oB
Py Camorsara MNa
Py Camotsara B cOedMHUTENEHOM AMeMeHTe Ma
P BeTtpoBoe naBneHuve Ma
Pa Tpebyemoe gaeneHve ans nNpPeogoneHns CoNpPoTUBNEHWS YCTPOMCTBA BTOPUYHOTO Ma
BO3OyXa
Pr ConpoTuBneHre BEPTUKANbHOW YacTU KOHCTPYKLUWKU ANA yaaneHus AbIMOBLIX ra- Ma
30B
Pry ConpoTuBneHue coequHUTENLHOIO anemMeHTa Ma
Py Heobxonumoe faeneHve Ana NpeononeHus CoNpPoTUBNEHMUS UCTOYHKWKA Tenna Ma
P\pymax MakcumansHo 4oNycTUMOE pa3pexeHre UCTOYHWKA Tenna Ma
Pwo HocTynHoe gaeneHvwe Ansa NpecaoneHns ConpoTUBIIEHNA NCTOYHUKA Tenna Ma
Pwomin Tpebyemoe n3bbiTO4UHOE AaBNEHUE UCTOYHKKA Tenna Ma
P MuHMManbHOe pa3speeHue Ha BXoAe [ObIMOBLIX a30B B BEPTUKAMNbLHYK 4acTb Ma
KOHCTPYKUMW NS yoaneHus ObIMOBbIX ra3oB
Psax MakcumanbHOe paspeXeHue Ha BXOOe ObIMOBbLIX ra3oB B BEPTMKAILHYH 4acTb Ma
KOHCTPYKUMMW ONg yoaneHus ObIMOBLIX ra3oB
Pz MuUHUManbLHO HEOOXOOMMOE pa3peXeHNe Ha BXOAE [AbIMOBbLIX ra30B B BEPTUKAlb- Ma
HYH YacTb KOHCTPYKLUMU ANS yAaneHWs ObIMOBbIX ra30B
P2omax MakcumanbHo JonycTUMOE paspexeHne Ha BXOAE AbIMOBbLIX ra30B B BEPTUKAmb- Ma
HYH YacTb KOHCTPYKLUMU NS yoaneHWsa AbIMOBbIX ra30B
P70 MakcumansHoe n3bbITOYHOE OaBneHue Ha BXOAE ObIMOBbLIX Ta30B B BEpTUKArb- Ma
HYH YacTb KOHCTPYKLUWU OANS yOaneHWs ObIMOBLIX ra30oB
Po6min MuHMMansHoe W3BbbITOYHOE OAaBMEHWE Ha BXOAE [AbIMOBLIX Fa30B B BEpTUKAmb- Ma
HYH0 YacTb KOHCTPYKUWM NS yaaneHns AbIMOBbIX ra3oB
P20e MakcumanbHo gonycTuMoe M3bbITOMHOE OAaBneHWe Ha BXOAe AbIMOBLIX ra3oB B Ma
BEPTMKANbHYK YacTk KOHCTPYKUWKM NS yAaneHusa ObIMOBLIX ra3oB
Pz6emin MWHMMaNbLHO O0NMYyCTUMOE M3DbITOYHOE AaBMeHWe Ha BXOAe ObIMOBLIX rasoB B Ma
BEPTMKANbHYK YaCcTb KOHCTPYKLUWW ONS yAaneHUs AbIMOBLIX ra30B
P ovpass MakcumanbHO AONYCTUMOE pacyeTHOe [aBfeHWe KOHCTPYKUWWM AN yaaneHus Ma
ObIMOBLIX ra3oB
P2\ excess | MakcumanbHo AoMycTMMOE pacHeTHOE AaBeHNE COEANHUTENBHOMO arieMeHTa Ma
Pr Yucno MNpaHaTtng —
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lNpodomxerHue mabnuuye! 1

O6bo3HaveHue HanmeHnosaHwe EAanHWUbLI M3amepeHunst
4c Tennbln NOTOK OT AbIMOBOIO ra3a K Hapy»HOW NOBEPXHOCTH Bt
ol TennoTta koHAEHcauuu Bt
Q Tennoeas MOLHOCTb kBT
Qr Tennoeas MOLLHOCTbL ropeHust KBT
Qy HomuHansHaa TennoBas MOLWHOCTb kBT
r CpenHsisa LepoxoBaToCTb BHYTPEHHEN NOBEPXHOCTH M
R [a3oBasa nocToAHHaA ObIMOBLIX ra3oB O/ (kr - K)
Ry [a3oBas nocToAHHaA Bo3ayxa Ihox/(kr - K)
Re Yucno PenHonbaca —
s MonepeyHoe ceveHue M
Sg AapoguHamuiecknin koadduumeHT cTabuneHOCTU NOTOKA —
Sy [MonpaBo4yHbIn KO3 OULMEHT AMS HEYCTaHOBUBLLIEroCs TEMMEPaTypPHOro pexxumMa —

Sa4 [NonpaBoyHbIn KOahhULMEHT ANsa Uany4yeHus —
t TemnepaTtypa °C
T AbBconioTHasa TeMmnepartypa K
Tg MpenensHan TemnepaTypa K

To TemnepaTypa BHYTPEHHEW CTEHKM YCTbSA K

Tiob TemnepaTypa BHYTPEHHEWN NOBEPXHOCTK YCThA NPU TEMMNEPATYpPEe paBHOBECHSA K

Tib TemnepaTypa BHYTPEHHEN NOBEPXHOCTU HENOCPEACTBEHHO Nepes AONONMHUTENb- K
HOW TEMON30NALNEN

T TemnepaTypa Hapy»XHOro BO34yxa K

" CpenHasa TemnepaTypa ObiIMOBbLIX ra3oB K

TFJ Touka pockl BOASAHOTO Napa K

TSp TemnepaTypa TOYKW POCHI K
T, TemnepaTypa oKkpy:KatoLlero Bo3ayxa K

Tub TemnepaTypa OKpy»atoLLero BO3ayxa B OTannMBaemblx NMOMELLEHNAX K

Ton TemnepaTypa oKpy»<atoLlero Bo3ayxa B oborpeBaemblx 30HaxX K

Tu TemnepaTypa OKpy»KatoLLero BO3AyXa B 30HaX, PacrnornoXeHHbIX BHE 30aHWA K

U TemnepaTypa OKpY»KaloLLero BO3Ayxa BHE NOMeLIeHUs K

Tur TemnepaTypa OKpy:KatoLLero Bo3ayxa HenocpeacTBeHHO Nepes A0MNONHUTENBHON K
Tennousonaumnen

T i TemnepaTypa okpyxarLero cpefsl Ans HeoborpeBaemblx NOMELLEHWA BHYTPU K

3naHus
Tw TemnepaTypa ObIMOBLIX rA30B UCTOYHMKA Tenna K

TN TemnepaTypa AbIMOBbLIX ra3oB Npilt HOMWHaNbHOW TEMMOBOKW MOLLHOCTH K

T\vmin TemnepaTypa ObIMOBbIX ra30B NpY MUHUMATLHOW TENNOBOM MOLLHOCTH K
u BHYTpeHHWMIA NepUMETP CEerMeHTa AbIMOBOIO KaHana M
w CpenHsia CKOpPOCTL MO MOMEPEYHOMY CEYEHUHD mic

Wr, CpenHsia CKOpPOCTL Ha YCTAHOBMEHHOM OTpEe3ke m/c
y Mokasartent opMbl -
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OkoHyaHue mabnuusb! 1

Obo3HaveHne | HanmeHosaHue EQuHMUbl n3amepeHns
Z BbicoTa Hag ypoBHEM MOps M
o KoadbdhmumeHT Tennonepegaqm Br/(m2 - K)
B CooTHOLLEeHWe MacCOBbIX PAcxofoB BO3ayXa AMS rOpeHUst U AbIMOBbIX ra30B —
Y Yron Mexay HanpasneHusiM1 NoTOKOB ¢
0 TonwwmHa cnos M
€ KoadphuumeHT nany4eHnss YepHoro Tena, MCnycKkaemoro NoOBEPXHOCTbIO —
g KoadphnumeHT conpoTuBneHus B pesynsrate U3MeHeHWn HanpaBneHns U/vnm no- —
nepeYyHoro ceveHus UMM U3MeHeHWn MaccoBOro pacxoaa AbIMOBbIX ra3oB
n [nHamunyeckas BA3KOCTb H - cim?
Ny KA vcrovHuka tenna —
Nwy KM ncrouHnka Tenna npyu HOMUHANBHON TEMNMOBOW MOLLHOCTK —
A KoadhmnumeHT TennonpoBOgHOCTY Bt/(m - K)
p MnoTHocTb kr/m3
PL MnoTHOCTE HapyXXHOro BO3ayxa kr/m3
P CpefHsaa no yCTaHOBNEHHON ANWHE W MO NONEPEYHOMY CEYEHUIO NMOTHOCTE Abl- kr/m3
MOBbIX ra3oB
c(CO,) ObbemHas koHueHTpaumua CO, Yo
o(H,0) ObbemHan koHueHTpauus H,O (BogaHoro napa) %
ORad KoadbdnumeHT nanyveHns abconoTHO YepHoro Tena B1/(m2 - K4)
U] KoaddhuumeHT conpoTMBneHns BCneacTBne TPeHWs B AbIMOBOM KaHarne —
Tepmuyeckoe conpoTUBNEHUE M2 - K/BT

Tabnuua 2— [JononHuTenbHble NHOEKCHI

Obo3HaveHue HaumeHoBaHue EavHuubl namepeHns
a BHellHaA cTopoHa —
A ObiMOoBLIE rasbl —_
b YcnoBue paBHOBECKS Mo TemnepaTtype —
B Bo3gyx ans ropeHun —
D BogaHoi nap -
e Bxopn —
F OTKPLITLIA KaMuH —
G M3ameHeHWe CKopocTr —
i BHyTpeHHsas cTopoHa —
K KoHnpgeHcaumsa —
L HapyxHas atmocdepa —
m CpenHee 3HayeHue —
M Cwmechb —
n MopsakoBbIA HOMEpP —
N HomuHaneHoe 3Ha4eHue —
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OkoHYaHue mabnuupbi 2

O6o3HaveHne HanmeHoBaHne EouHmubl namepeHus
NL [ononHUTeNbHbIW BO3AYX —
0 Bbixoa U3 abiMoBOW TpyObl —
(@] M30bITOMHOE OaBneHne —
tot Bcero (MToro) no Bcem ceveHusaM (OTpeskam) —
u OKpyxalLwmi Bo3ayx —
V CoeauHUTEnNbHbIW 3NeMeHT —
W McTouHuk Tenna —

5 MeTtoauka pacuyeTa KOHCTPYKLUA ONs yAaneHusi NPpoayKTOB CropaHus,
3a UCKJTHOYEHUEM CUCTEMbI «BO3ayX—AbIMOBbIe ra3bi» (LAS)

5.1 O6wure NnpUHLUMNBI

PacyeT BHYTPEHHUX pasmMepoB (MONepPEYHOro CeYeHNs ) KOHCTPYKLMIN 4NN yaaneH1sa ObIMOBBIX ra3oB nog
paspexeHWeM OCHOBaH Ha creayloLlmnx yCrnoBusax:

- MUHUManbHOE paspexeHne Ha BXxode AbIMOBLIX ra30B B BEPTUKANbHYH YacTb KOHCTPYKUUK ANA yaane-
HWUA ObIMOBLIX ra30B AOMKHO ObITb BOMbLUE UMW PAaBHO MUHMMATNLHO HEeOBXOAMMOMY paspeXkeHuo Ha Bxode
AbIMOBBIX ra30B B BEPTUKANbHYK YacTb KOHCTPYKUMM ANS yAaneHWs AbIMOBbIX ra3oe;

- MUHMMarnbHOE paspexeHne Ha BXo4e AbIMOBLIX ra30B B BEPTUKANbHYH YacTb KOHCTPYKLUUKM ANA yaane-
HWS AbIMOBbBIX ra30B AOMKHO BbiTb Gonblle UM paBHO HEOBXo0OMMOMY AaBMeHUo ANA NPeoaoneHns conpo-
TUBMEHWUs NPUTOKa BO3AYXa;

- MakcMMarnsLHoe paspeXeHne Ha BXOA4e AbLIMOBLIX ra3oB B BEPTUKaNbHYH YacTb KOHCTPYKUWMM ANA yaa-
NEeHUs1 OLIMOBbIX ra30B JOMKHO ObiTb MEHbLUE WKW PaBHO AOMYCTUMOMY paspexeHuio Ha BXoAe AbIMOBLIX
rasoB B BEPTUKANbHYH YacTb KOHCTPYKUMW AN yOaneHus ObIMOBbIX rasos;

- TemnepaTtypa BHYTPEHHEN CTEHKU YCTbS KOHCTPYKUMU ONs yoaneHus ObIMOBLIX ra3oB AOMKHa ObiTb
Bonblue UNK paBHa NpegenbHON TeMnepaType.

PacyeT BHYTPEHHUX pa3MepoB (NMonepevyHoro CeYeHusl) KOHCTPYKUMK ANS yaaneHus AbIMOBLIX ras3os C
N30bITOYHLIM AaBMNEeHNeM OCHOBAH Ha CrNeayoLMX YeTbipex KpuTepusx:

- MakcumarsbsHoe U3bbLIToYHOe JaBrneHne Ha BXOAe AbIMOBLIX ra30B B BEPTUKATLHYH YaCTb KOHCTPYKLIMK
ANs yoaneHus 4bIMOBbLIX razoB JOMKHO BbiTb MeHbLUE UM PaBHO MakcUMaribHO 4OMNyCTUMOMY M3BLITOYHOMY
[aBMNeHuio Ha BXO4e AbIMOBLIX ra30B B BEPTUKANbHYHK YacTb KOHCTPYKUWMW ONS yOaneHus ObIMOBbIX ra3os;

- MakcuMarnbHoe U36bbIToYHoe AaBneHne B COeAMHUTENbHOM 3MIeMEHTe U B KOHCTPYKUWMW AN yaaneHus
AbIMOBBIX ra30B HE [OMKHO NpeBLIWAaTL M3bbITOYHOE AaBneHne, Ha KOTOPOoe OHM PacCHUTaHb;

- MMHMMarnbHOe U3GbITOYHOE JaBrneHne Ha BXoAe AbIMOBLIX ra30B B KOHCTPYKUMK ANS yAaneHust obMo-
BbIX rasoB JOMMKHO GbiTh GoNbLUE UMK PaBHO MUHKMaNLHOMY Nepenagy AaBNeHuin Ha BXoAe AbIMOBLIX ra3oB
B KOHCTPYKUMW ONS yAANeHUs ObIMOBbLIX ra3os;

- TeMnepaTypa BHYTPEHHEeR NMOBEepPXHOCTU YCTbsl KOHCTPYKUWKM AN yAaneHusi ObIMOBLIX Fa30B JOMKHA
6bITe BonblUe UMK paBHa NpedensHON TemMnepaType.

I punMmedYyaHne — TpeﬁoBanﬂ K MakCUManbHOMY pPa3peXXeHU Ui MUHMManbHOMY NONOXWUTEeNbHOMY OaB-
neHuno obazarenbHbl TOMLKO B TOM cnyvyae, ecnu cyuecrteyeTr BEDXHVII;! npegen ana paspexeHua B MICTOMHUKaX Tenna,
paﬁDTaPOLLI,I/IX non paspexeHwem, Unu HWKHUIA npegen ona nepenaga OaBNeHWn B UCTOMHMKAX Tenna, pa60Ta|0L|.mx B
YCnoBUAX M3BLITOYHOIO gaBNeHUs.

[insi KOHTPOMNA BbINONHEHWS YKa3aHHbIX TpeboBaHWA MCMOMb3YIOT ABa YCMOBWS BHELUHeN cpeabl:

- MMHMMarbHOe paspexeHne M MakcumarnbHoe U3bbITOYHOe AaBleHWe BbIYUCARAT ANs YCNOBWIA, Koraa
TENMoBas Harpyaka KOHCTPYKUMUW ANs yAANeHUs ObIMOBbIX ra30B SBMNSAETCA MUHMMAILHOM (T. €. BEICOKAA Ha-
pyXHas TemnepaTypa);

- MMHUMarnbHOE pa3pexeHue U MUHWManbHoe U3bbiTouHoe JaBrneHue, a Takke TeMnepaTypy BHYTPEH-
Hel NMOBEePXHOCTU BLIMMCIISAIOT ANA YCMNOBUIA, KOraa TemMnepaTtypa BHYTPU KOHCTPYKUUKM ANSA yaaneHus ObIMOo-
BbIX ra30B SIBMAETCS MMHUMAanNbHOW (T. €. HU3Kas HapyxXHas TeMnepaTypa).
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5.2 TpeboBaHUA NO AaBNEeHUIO

5.2.1 KoHcTpyKUuMu ona yganeHua ObIMOBbLIX ra3oB Nog paspexeHuem
[omkHbl BEINONMHATLCA CreayLMe COOTHOLLEHUS:

P, = Py~ Pg—P_2 Py + Ppy + Py = Py, (1)
PZ 2 PB’ (2)
1 ecnn npuMeHnMmo
Pzmax = Pi = PR S Pwmax * Prv * P = Pzemax: (2a)
roe PZ — MWHUMAllbHO€ pa3pexeHne Ha BXoAe ObIMOBbIX ra3oB B BEPTUKAlIbHYH) H4aCTb KOHCTPYKUWA

ONd yaaneHusa ObIMOBLIX rasoB (cMm. 5.10), Ma;
F’H — camoTdra, [a;
Pr — conpoTuBneHne BEPTUKaNbHOW YacTh KOHCTPYKUMKW ANA yaaneHus ObIMOBbLIX rasos, [la;
P — BeTposoe naBsnexue, la;
P\, — Heobxoaumoe fasneHve Ans npeodoneHusa ConpoTUBEHUA MCTOYHMKA Tenna, Ma;
Pgy — Tpebyemoe nasnexue 4ns NnpeofoneHns ConpoTUBEHUS COEAMHUTENbBHOTO anemMenTa, MNa;
Pg — Tpebyemoe aaBnexHve Ons NnpeofoneHns ConpoTUBNeHNs npuToka Bosayxa (cm. 5.11.3), MMa;
P7¢ — MUHAMansHO Heobxoaoumoe paspexeHne Ha BXOAEe AbIMOBbLIX ra30B B BEPTUKAmNbHYH 4acTb
KOHCTPYKUUKN NS yaaneHusa AbIMoBbIX rasos, [a;
P nax — MaKCUManbHOe paspexeHue Ha BXOAE AbIMOBLIX ra3oB B BEPTUKAMNbHYH YaCTb KOHCTPYKUWU
ONS yaaneHus OeIMOBbIX rasos (cm. 5.11), Ma;
Pwmax — MakcMManbHO AONYyCTUMOE pa3spexeHne UCToYHKKa Tenna, [la;
— MaKkCUMarnbHO BO3MOXHOE paspexeHwe Ha BxoAe AbIMOBbIX rasoB B BEpPTUKANbHYO 4acTb
KOHCTPYKUUKM ONs yaaneHusa AbIMoBbIX rasos, [la.

e

PZemax

NMpumedaHune — 3HadeHus Py K Py B hopMynax (1) v (2a), Kak npaemno, pasnnMyalTca 1a-3a pasHblX yCNoBUA.

5.2.2 KoHCTpyKUMM AN yaaneHusa ObIMOBLIX ra3oB U36bLITOYHOrO AaBrneHus
[ omkHbl BEINONHATLCA CriedylouwMe COOTHOLLEHUS:

Pz0 = Pr—=Py + PL= Pyo — Pg— Pry = Pzoe: (3)
PZO = PZ excess’ (4)
P20 * Pry = P2y excess: (5)
n ecnu npupMmeHnmMmo
Pzomin = Pr = Pu = Pwomin = P = Prv = Pzoemin: (5a)
roe PZO — MaKCchmManbHOe MSGHTO“IHOE AdaBrieHne Ha BXo4e ObIMOBbIX ra30B B BEPTUKalbHYH 4YacCTb

KOHCTPYKUMM AN yaaneHusa ObIMOBbIX ra3os., [1a;
Pg — conpoTuBneHue BepTUKanbHOW YacTu KOHCTPYKUMM ANA yaaneHus ObIMOBEIX rasos, MMa;
PH — camorTsdra, [a;
PL — BETpPOBOEe AasrieHue, lNa;
P\yo — BOCTynHoe faBneHue Ansi NpeoAoneHus ConpoTMBNEHUs UCTOYHKKa Tenna, la;

PB — Tpebyemoe AaBneHWe Ona NpeofoneHus ConpoTUBRMNEHUS NpuToka Bo3gyxa (cm. 5.11.3), Ma;
Pgy — Tpebyemoe nasreHvie Ans NpeoaorieHnst CoNnpoTMBIEHNS COBANHNTENBHOTO JnemeHTa, [Ma;
P70e — MakcumarnbHbli nepenag AaBneHuns Ha BXOoe AbIMOBLIX ra30B B KOHCTPYKLMIO A4NA yaane-

HWA ObIMOBbIX rasos, a;
— MakcuMmarnbHO OOMyCTMMOE pacyeTHOe OaBneHWe KOHCTPYKUWK AN yaaneHust ObIMOBbIX
razos, [la;
P2\ excess — MakcimansHo 4OMYCTMMOE pacHeTHOe AaBneHne COequHUTENBHOTO anemenTa, [la;
P70min — MWHUManbHoe u3bblTOMHOE AaBneHve Ha BXOAe AbIMOBLIX ra3oB B BEPTUKalbHYI YacTb
KOHCTPYKUMK ONA yaaneHusa ObIMOBbIX rasos, [1a;
Pwomin — TPebyemoe n3bblToMHOE AaBneHne UCTouHuKa Tenna, MNa;
Pz0emin — MWHUManeHbIA nepenag AaBneHus Ha BXOAe ObIMOBbLIX ra30B B BEPTUKANbHYK 4acTb
KOHCTPYKUMM ONs yaaneHusa ObIMOBbIX ra3os, a.

P Z excess

NMpumedaHune — 3HaueHua Py u Pg B chopmynax (3) 1 (5a), kak npasuno, oTnuyarTea Apyr oT apyra 1s-3a
pasnu4uns YCroBUiA.
9
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 15/78

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.1-2022


https://gostexpert.ru?utm_source=pdf&utm_medium=65922
https://gostexpert.ru/gost/gost-59978.1-2022?utm_source=pdf&utm_medium=65922&utm_term=page

FOCT P 59978.1—2022

5.3 Tpe6oBaHusA no Temnepartype
[omkHbl BbINOMHATLCA CNeAYLWNE COOTHOLLEHWS:
Tiob = Tigs (6)

rae T,,, — TemnepaTtypa BHYTPEHHEN NMOBEPXHOCTW YCTbA KOHCTPYKUMW ANs yOaneHWs AbIMOBbIX rasoB npu
TeMmneparype paBHoBecus, K;
T,, — NpeaenbHas Temnepatypa, K.

B cnyuae ecnu Ta 4yacTb KOHCTPYKLUKW ANS yOAaNeHWs: AbIMOBLIX ra30B, KOTOpPAas pacnonaraeTtcs BhILLE Kpbl-

WY, UMeeT OONONMHUTENTBHYH TENNOBYH U30NALUWMK, TO OOIMKHO TAaKXKe BbINONHATLCA crneaylulee COOTHOLWEeHKe!
3 >
Tip = Tgs 7)

rae T, — TemnepaTtypa BHYTPEHHel MOBEPXHOCTW HEeMnoCPeACTBEHHO nepen AOMOMHUTENBHON TEemnnoBon
unsonsayuen, K.

lMpenensHON TeMnepaTypoin Tig ONA KOHCTPYKUMM ONSA yoaneHWsa ObIMOBbIX ra30B C CYXMMW YCINOBUAMM
aKkcnnyaTauumn JormkHa BeITe TEMNepaTypa KOHAeHCcaUUK Tisp ObIMOBbIX rasoe no 5.7.6.

MNMpenensHON TemnepaTypoi Tig ONs1 KOHCTPYKU MU AN yaaneHus LIMOBbLIX ra30B C BMAaXHLIMW YCITOBU-
AMK 3KCMNyaTauun JomkHa ObiTe Temnepatypa 273,15 K, uckniovatowas obpasoBaHMe nbaa Ha Bbixode U3
KOHCTPYKUWMW ANS yaAaneHnsa ObIMOBbLIX ra3oB.

MpumeyvyaHne — HeobszaTenbHO cpaBHWBaTL TeMNepaTypy BHYTPEHHEW NOBepXHOCTW nepes AOMNOMNHUTENb-
HOI Tenrnoson usonauuen T, ¢ AOMYCTUMON NpeferbHOM TEMNepaTypoi AbIMOBLIX rasoB T, eCriv 3Ha4eHue Tepmuye-
CKOTO COMPOTUBNEHWS AOMONHUTENBHON TENMNOBOM U3oNALMKM He npesbilwaet 0,1 (M2 - K)/BT.

HeobsizaTtenbHO NpoOBOAUTL YKa3aHHOE CpaBHEHWE ANsS KOHCTPYKUMW ANA yaaneHusa ObIMOBbIX ra3oB C
BNaHbIMW YCINOBUAMW 3KCNNyaTauumn, ecnu sHadeHne TeMnepaTypbl OKpYyXatoLLero Bo3gyxa HenocpeacTBeH-
HO neped OONONMHUTENBHON TENNOBOW M3onsaunein bonslwe unu pasHo 0 °C.

5.4 MeTtoguka pacuyerta

[ns pacyeTa 3Ha4YeHUI JaBNeHUs U TEMNEPATYPbl MO 3aBUCUMOCTSM, BbIpaXXeHHbLIM ypaBHeHUsMK (1),
(2), (2a), (3), (4), (5), (5a) n (6) cnegyeT NONy4UTb 3HAYEHWs NApPaMETPOB XapakKTepPUCTUKU ObIMOBbLIX ra3oB
OTONUTENBHOIO YCTPOWCTBA B COOTBETCTBUN C 5.5.

MapameTpbl, YkasaHHble B 5.6, JOMmKHbl ObiTe NONyYeHbl ANA KOHCTPYKUUW ANS yOaneHwus ObIMOBbIX
rasoB WM €e COeJUHUTENbLHOro aneMeHTa. [INa HOBbIX KOHCTPYKUWA AN yAaneHus AbIMOBbIX rasos clnefyet
MCNoNb30BaTh NpeaBapUTeNbHO pacc4MTaHHOe 3HavYeHne pasMepa AbIMOBOroO KaHana.

B 5.7—5.11 npegcraBneHbl BblMMCNEHWS, HEODXoAUMbIE ON1s 3aBepLUeHNs TENNOTEXHUYECKOro U aspo-
OVWHAMWYECKOro pacyeTa KOHCTPYKUMU ONs YAaneHust 4bIMOBbIX razos. Popmynbl B 5.7 obecnevmBsaloT BbIHMC-
TNEeHUs OCHOBHBIX MapaMeTpoB, KOTOpble HEODXOAUMBI ANA OanbHerlnx pac4yeTos.

B 5.5.3 n 5.8 npuBegeHbl hopMynbl ANSA BbIMUCIEHUSA COOTBETCTBYIOWMX TeMnepaTyp. PopmMmynbl 4ns
BbIYMCIEHNS NITOTHOCTU AbIMOBbLIX ra30B U MX CKOPOCTU NpMBedeHbl B 5.9.

MeTtogumky u3 5.10 n 5.11 cnegyet ncnonb3oBaTh N5 KOHTPOMS BbINONHEHNA TpeBoBaHWIA N0 AABMEHUIO.

MeTtogumky nz 5.12 cnegyet ncnonb3oBaTth AN KOHTPOMNA BbINONHeHWA TpeboBaHWiA No Temneparype.

KoHTponb BbinonHeHWst TpeboBaHWi Mo AaBneHWo U TeMnepaType cnegyet NpoBOAUTbL ABaXAbl:

- ANA HOMWHaNbHOM TEMMOBOW MOLLHOCTU UCTOYHUKA Tenna;

- NS HAUMEHbLUEro 3Ha4YeHWsa U3 JuanasoHa TensoBbiX MOLLHOCTEN, YKa3aHHOro U3roToBUTENEeM WUC-
TOYHWKa Tenna.

Mpw HeBbINnonHeHUM TpeboBaHMA NO JaBNeHWKD AN MAakCMManbHOro paspexeHus (2a) unu TpeboBaHuin
no temneparype (6) n (7) onNa KOHCTPYKUWIA ONs yAaneHusa ObIMOBbLIX ra3oB MoL paspexeHueM yCrioBus no
OaBMNeHWD UNU TeMNepaTypHble YCIOBUA AOMYCKaeTCHa KOHTPONMpOoBaTh NYTEM y4eTa B COOTBETCTBUM C pas-
aenom 6 AononHUTeNbHOro Bo3ayxa, NnogMeLllMBaeMoro K AbIMOBbLIM razam.

MpumeyaHue — Ecnv npy HeBbINONHEHUW TpeBoBaHWIA N0 TEMMNEpaType YyTBEPKAAETCH, YTO OTCYTCTBUE Bna-
M He rapaHTUPOBaHO, TO B CMNEdYHOLWMUX CNy4Yasx HET HeoBXoAMMOCTH NMPOBOAUTL KOHTPONbL TpeBoBaHWMIA No TEMNEPATYpE:

- KOTa MCTOYHMK Tenna 3aMeHsIoT YCTPOMNCTBOM, MOLLHOCTE KoToporo MmeHee 30 kBT;

- Korga noTepy ¢ AbIMOBLIMW ra3amu B UICTOMHKKE Ternna cocTaBnsloT He MeHee 8 %;

- KOr4a UCTOMHKK Tenna obopyaoBaH cTabunM3aTopoM NoToKa, KOTOpbI obecneymBaeT 4OCTATOUHYH BEHTUNALMIO
KOHCTPYKUMW ANA yAaneHUs ObIMOBLIX ra30B Mpy ee HA3KOW NPOU3BOAMTENBHOCTH, UMW KOTAa KOHCTPYKUWUA ONS YOAaneHus
ObIMOBbIX ra3oB He paboTaeT. 3TO AOCTUIAETCA NMPEBbILLEHUEM YPOBHA MOLLHOCTU MCTOYHUKA TeNna.
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5.5 I'Iapameprl XapakKTepuUCTUK ObIMOBLIX ra3oB MCTOYHMKA Tenna

5.5.1 O6wme nonoxeHun

Ana BblYMCMEHMA 3HAYEHWIA TemnepaTypbl U gaefneHus HeobxogMMo onpegenuTe TpU NapameTpa xa-
pPakTepPMCTWK ObIMOBbLIX ra30B MCTOYHUKA Tenna, Taknme Kak MacCoBbIA pacxofd ObIMOBbLIX ra3oB, TEMMepartypa
ObIMOBbIX rasoB, MAHUMAanNbHO HeobxoouMmoe paspeXeHue UMM MakcumarnbHoe W3bbIToOYHOEe OaBneHWe Wc-
TOYHWKA Tenna.

AononHuTensHo AomkHbl BbiTe yKaszaHbl BUA MCMONb3yeMoro Tonnuea, obbemHas koHueHTpauusa CO, B
ObIMOBbIX rasax v reoMeTpuyeckme pasmepbl COeaUHUTENBHOTO aNeMeHTa.

TunoBble NapaMeTpbl ANA HEKOTOPbLIX BUAOB TONNKBAa npueeaeHsl B Tabnuue B.1.

TunoBble NapameTpbl ANs HEKOTOPbLIX BUOOB MCTOYHMKOR Tenna npueegeHsl B Tabnuuax B.2 n B.3.

5.5.2 MaccoBblil pacxof AbIMOBLIX Fa30B U MacCOBLIW pacxof Bo3ayXa ANA ropeHus

5.5.2.1 MaccoBblin pacxoq AbIMOBbIX ra30B U MaccoBbl pacxof Bo3dyxa A5s ropeHus Npy HOMUHAamNb-
HOW TEMNNOBOW MOLHOCTW UCTOMHKMKA Tenna

[na BblYMCNEeHWs 3Ha4YeHWU JaBNeHUs U TEMNEePaTypbl N0 B3aMMOCBA3aHHbIM ypaBHeHusM (1)—(6) cne-
OyeT Nony4YnTb MacCOBLIA pacxof AbIMOBLIX ra3oB NPY HOMWHAMNLHOW TEMNMOBOW MOLLHOCTHM UCTOYMHWUKA Tenna.

Ecnu a10T napameTp OTCYTCTBYET, MacCoBbI NOTOK AbIMOBbLIX ra3oe 1 06beMHy koHueHTpauuio CO,
MOXHO onpegenuTb no hopmynam u3 Tabnuy B.1, B.2 unu B.3 (npunoxeHne B).

Ecnu koHCTpyKUMS ONs yAaneHusa ObIMOBLIX ra30B COeAWHEHa C UCTOYHMKOM Tenna, paboTarowumM Ha
pa3HbiX BUAax TOMMNUBA, BbIYKWCIIEHWE U OMpederneHue pa3aMepoB cnefyeT BbIMOMHATL C YYETOM BCEX BUOOB
TONMMBA, NPUrogHbIX AMNA 3TOr0 YCTPOWCTRA.

MpK HaNM4MKM B UCTOYHKKE Tenna ctabunusaTtopa NOTOKa MacCOBbIA pacxol AbIMOBbLIX ra3oB Cneayet
ucnonb3oBaThk Nocne ctabunusatopa NoToka.

MaccoBbli pacxof AbIMOBbIX ra30B M WM MacCOBbIl pacxod BO3AyXa A ropeHusi Mg OTKPLITOTO Kamu-
Ha 3aBUCUT OT pa3Mepa NpoemMa B Kamepe cropaHus.

[MpK BbIYUCTIEHUM UCMNOMB3YIOT CNeayoLWyo (hopMyny:

M = fnt - Ap, (8)

fing = i, (8a)

L

D
rae f s — K03(h(PUUMEHT MaccoBOro pacxofa OTKPLITOrO KaMuHa, Kr/(c - M=)

AF — nonepe4yHoe cevyeHne npoema OTKPbITOro KaMmuHa, M2.

[ns OTKPbITbIX KAMWHOB, Y KOTOPbIX BbICOTA NpoemMa MeHbLUe UMW paBHa ero LWWUpWUHEe, NPUMEHSIOT:
f¢= 0,139 kr/(c - M?).

Ona OTKpbITbIX KaMWHOB, Yy KOTOPbIX BbicOTa Mpoema Oonblle ero LWWPUHbBI, MPUMEHSIOT:
¢ = 0,167 kr/(c- m2).

O6bemHyo koHueHTpaumio CO, B AbIMOBbIX raszax OTKPbITOTO KaMUHa MOXKHO MPUHATL PaBHOW
o(COy) =1 %.

5.5.2.2 MaccoBblil pacxof ObIMOBLIX ra30B M MacCOBbIM pacxoq Bo3ayxa 4ns ropeHus npyu MMHUMansHo
BO3MOHOW TEMMNOBOWN MOLLHOCTHK

Ecnn uctovHuk Tenna npegHasHadeH ans paboTel B yCnoBMsiX MOLOYNMPOBaHUA, crieqyeT NpoBOAWUTh
JOMOMHUTENLHYK NPoBepKy TpeboBaHWiA NO OABMNEHUD W TeMnepaType AN MacCOBOr0 pacxoda AbIMOBLIX
rasoB M MaccoBOro pacxofja Bo3gyxa AONf ropeHus nNpu HauMeHbluer BO3MOXHOW U O0MYCTUMOW TenmnoBown
MOLLIHOCTW UCTOYHKUKA Tenna.

Ecnu nsrotoBuTENL HE NPEOOCTaBUT NapamMeTpbl ObIMOBbLIX ra3oB ANS HAaWMEHbLIEA TenmnoBOW MOLLL-
HOCTW, UCMOMb3YOT MAaCCOBLIW pacxoq, COCTaBNSALWMIA TPETb YacTb MacCOBOr0 pacxoga AbIMOBLIX ra3oB U
MacCOBbI/ pacxod BO3Ayxa O4ns ropeHust npy HOMUHAaNbHOW TENNOBOW MOLLHOCTH.

5.5.2.3 MaccoBbll pacxoq ObIMOBbIX ra30B U MaccOBbIW pacxo Bo3ayxa AnA ropeHus npuv MakcuMmanb-
HOM pa3spexeHUun UM MUHUMAarbHOM nepenane AaBneHns UCTOYHWMKa Tenna

Ecnu Heobxooumo paccuynTaTe MakCUMarnbHOE paspeXeHue N MUHUManbHoe M3bbITOYHOEe OaBreHue
Ha BXOAe B BEPTUKANbHYK Y4aCTb KOHCTPYKUMW ONA yoaneHusl ObIMOBLIX ra3oB, TO cnegyeT WUCMonb30BaTh
OaHHble N3rOTOBUTENA MO MacCOBOMY pacxody AbIMOBbIX ra30B U MacCOBOMY pacxody BO3gyxa ONA ropeHus
MCTOYHMKA Tenna npu MakcMManbHOM pPaspexeHun M MUHUManbHOM M30bITOYHOM AaBNEeHUMN.

5.5.2.4 MaccoBblll pacxoq ObIMOBbIX ra30B C NpUCOCaMu Bo3ayxa

Ecnu npucockl Bo3gyxa nofawTcs perynaTopom AONONHUTENLHOMO BO34yxa Unu ctabunuaaropom noto-
Ka, TO NOTOK BO3A4yXa crieqyeT BbIMUCNATL B COOTBETCTBUM C 6.3 B 3@BUCMMOCTK OT CYLLECTBYIOLLEN PA3HOCTH
MeXxay JaBleHneM B NMOMELLEHWW, B KOTOPOM YCTAHOBIEH UCTOYHUK Tenna, 1 AaBneHneM Ha BXOLe B BEPTU-
KanbHY 4acTb KOHCTPYKUMMW AN yaaneHus ObIMOBbIX ra3oB UMW B COEAMHUTENbHOM 3MNeMEHTE.

fn
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5.5.3 TemnepaTypa ObIMOBbIX ra3oB

5.5.3.1 Temnepartypa [bIMOBbIX Fa30B MPWU HOMUHANbBHOW TEMMOBOW MOLIHOCTY Ty

3HadyeHue TemMnepaTypbl AbIMOBbLIX ra308 NP HOMUHAMNBHOW TEMMOBOW MOLWHOCTH Ty, CrieayeT nony-
UUTb OT N3rOTOBMUTENSA UCTOYHWKA Tenna.

MpW HanNMuYUKM B UCTOMHUKE Tenna ctabunuaaropa NoToka cnefyeT UCMOoNbL30BaTh 3HA4YeHWE TeMMepaTy-
pbl ObIMOBLIX Fa30B Nocne ctabunusaTtopa notoka. Ecnv u3rotoBuTENs NPEOCTaBUT 3HAYEHUS TeMNepaTyphl
ObIMOBBIX ra30B nocne ctabunuMsaTopa NoToka B 3aBUCUMOCTW OT Pa3pexeHusl, TO Npu Bbl4MCNEHUN cnedyeT
MCMONbL30BaTH 3TH A@HHbIE. ECnn TemnepaTypa AbIMOBbIX rasos Ty, OTKPLITOrO KaM1Ha He U3BECTHa, TO cre-
AyeT ucnonb3osatk 3HadeHve fy,y = 80 °C (T = 353,15 K).

5.5.3.2 TemnepaTypa ObIMOBbIX Fa30B NPU MUHUMAanNbHO BO3MOXHOM TENNOBOW MOWHOCTH Tyymin

3HaueHne camov HU3KOW U3 YCTAHOBMEHHbIX TeMNepaTyp AbIMOBLIX ra3oB Ty ~C, cneayeT nony4unts
OT U3roTOBUTENSA UCTOYMHMKA Tenna. Ecnu TakMe gaHHble OTCYTCTBYHOT, TO MCNOMb3YIOT 3HAYEeHWe, COCTaBNsALo-
wee 2/3 3Ha4YeHUss TeMNepaTypbl AbIMOBLIX rA30B NPYU HOMWHAMBHOM TENNOBOW MOLLHOCTH.

5.5.3.3 TemnepaTtypa ObIMOBbLIX Ta30B NpWY MaKCUManbHOM pa3pexeHun unm Tpedyemom n3bbITOUHOM
OaBrneHun NCTOYHUKA Tenna

Onsa BbIYMCNEHNA MakKCUManNbHOMO PaspeskeHus UM MUHUManbHOro M3bbITOYHOrO OaBnNeHWs B BEPTU-
KanbHOW 4aCcTW KOHCTPYKUWW AN yOaneHua ObIMOBbLIX ra3oB TeMnepaTtypy ObIMOBbIX a30B NpW Makcumarb-
HOM pa3spexeHnn Unu M3bbITOYHOM AaBNeHn B MCTOYHKMKE Tenna npy HeobXoaAMMOoCTy cneayeT NnonyYynTb OT
M3roTOBUTENS UCTOYHMKA Tenna.

5.5.4 Heobxogumoe paBneHue OnNA NpeoaoneHusi CONPOTUBNEHUA UCTOYHKMKA Tenna Py B KOH-
CTPYKUMU ANA yaaneHWsa AbIMOBLIX ra3oB noj pa3pexeHuem

[na pacyeTa KOHCTPYKUMW 4NA yOaneHWsl ObIMOBbIX ra3oB Nog paspexxeHnem 3HaveHre HeobxoaumMoro aaene-
HWA ANA NpeoaoneHrsa CoNPoTUBNEHUA UCTOYHKKA Tenna Py, cneayeT nony4YnTb OT U3rOTOBWTENS MCTOYHUKA TEMma.
Ecnu 3HaveHMst OTCYTCTBYIOT, TO MOAXOAsLME 3Ha4eHWs HeoBX04MMOro AaBneHns 415 NPeo4oNeHMst CONPOTUBIEHUS
WCTOMHMKA Tenna cnegyeT BelbvMpaTb B COOTBETCTBYHLWMX CTaHAAPTaX Ha U3rOTOBMEHWE MCTOYHKMKa Tenna. Mpw oT-
CYTCTBMMW TaKUX 3HA4YEeHWI AN MCTOYHUKOB Tenna — cM. Tabnuvuy B.2 (npunoxeHue B). Ecnn gocTynHoe 3HaveHue
MWHUManbHOro HeobxoauMoro AasneHus Ans NPeononeHus CONPOTUBIEHWMA SBMNAETCS OTPUUATENbHLIM YMCIOM
(uTo o3HauaeT paboTy B yCroBuUsX M3BLITOYHOMO AABNEHNA), TO B pacyeTax cregyeT UCnonb3oBaTh 3HadeHune Py, = 0.

Ecnv onsa ncToyHUKOB Tenna Ha ra3oBoM TONNMBE, OTHOCcALWMXES K Tuny B1 (cm. [1]), nsrotoButenem He
npegocTaBneHbl NOATBEPXKAEHHbIE AaHHbIe No cTabunmaaynn NoToka, To ANA TakMX MCTOMHUKOB Tenna Ha ra-
30BOM TOMNIMBE 3HAYEHWEe MUHUMAILHOTO paspexeHust NPUHUMatoT pasHeIM 3 a, a Anda Bcex ApYrux rasoBbixX
ycTpoicTB, 0bopygoBaHHbIX cTabunuaatopom notoka — 10 Ma.

Heobxogumoe faBneHne Ansi NPeodoNeHust CONPOTUBNEHNS UCTOYHUKa Tenna Py, Ma, Heobxoaoumoe
AN paboTbl OTKPLITLIX KAMWHOB, CrieAyeT BbIYMCAATE C UCMONMb30BaHWEM MacCOBOr0 pacxoaa AbiIMOBbLIX ra3oB
W NOMNEPEYHOro CEYEHUs YCTbA KOHCTPYKUUKN Ans YAaneHusa ObIMOBbIX razoB. CamoTsAron B KaMUHE U B ObIMO-
cbopHuke cnegyeT npeHebpedb. MecTHOe conpoTMBreHne AbIMOCOOPHMKA yYUTBIBAKOT MYTEM UCMONMb30BaHWA
KoahuumeHTa ctabunbHocTv notoka Sg = 1,5.

mz

:—2.
2 py - Ay

a Se. (9)

roe m — MacCOBbIN pacxon AbIMOBbIX Ta30B, I{r."C;

Sg — aspoanHaMuyecknin KoaUUMEHT cTabunbHOCTH NMOTOKa,;
Py — MIOTHOCTb AbIMOBbIX ra308 B naTpybke OTKpPbITOrO KaMuHa, kr/m3;
Ay — TnonepeyHoe ceveHne BbIXOAHOTO naTpybka OTKpbITOro kKamuHa, M2,
5.5.5 MakcumanbHO [ONyCcTMMOE paspexeHue B UCTOUYHMKe Tenna Py, ..., HeobOxogumoe ans pac-
YyeTa KOHCTPYKUWM ANA yaaneHusa AbIMOBLIX ra3oB, paboTallen B peXXMMe pa3pexeHus
Mpwn pacyeTe KOHCTPYKUMW ANA yganeHus ObIMOBLIX ra3oB, paboTalolleln B peknMe paspeeHns, sHa-
YEHWEe MaKCMMarbHO AOMYCTUMOrO Pa3peKeHnsl UCTOUHWKA Tenna Py, MPY HEOBX0ANMOCTY CrieayeT nony-
YWTb y M3FOTOBUTENS UCTOYHMKAE Tenna.
5.5.6 MakcumanbHO gonycTMMoOe gaBreHue AN NpeogoneHns CoNnpoTUBNEHUA UCTOYHMKA Tenna
Py, Heobxogumoe Ans pacyeTa KOHCTPYKUMM ANA yAaneHusa AbIMOBLIX ra3os, paboTaiowen B pexu-
Me M30bITOYHOro gaBneHus
Mpw pacyeTe KOHCTPYKUMKM ONS yOaneHus AbIMOBLIX ra3os, paboratolen B pexume n3bbiTOUHOTO AaB-
TNIeHUs, 3Ha4YeHMe MakCMManbHOro 4onycTUMOro AaBMeHWs A8 NPecaoneHus CoNpoTMBIIEHNSA NCTOYHUKA Ten-
na Py Np1 HeobX0AMMOCTH crieayeT MonyyYnTh Y U3TOTOBUTENS UCTOMHUKA Tenna.
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5.5.7 MuHnManbHoe gonycTUMoe AaBrieHue AnNs NpeofosieHWUsl CONMPOTUBIEHUA UCTOYHMKA Ten-
na Pyomin: HEO0XoaMMOe ana pacyeTa KOHCTPYKUWM ANA yAaneHnA AbIMOBbIX ra3os, paboTawuwen B
pexxumMe U3bbITOMHOrO AaBnNeHUs

Mpu pacyeTe KOHCTPYKUMKW NS yoaneHus ObIMOBLIX rasos, paboTawlleil B pexumMe M3bbiTOYHOTO OaB-
NeHus], 3Ha4YeHrne MUHUManNbHOro AONYCTUMOTO AaBNeHus ANs NpeodoneHs CoNpPoTUBMNEHUS UCTOYHKUKA Ten-
na Pyomin NPV HeoBxoaumMocTy criefyeT Nony4nTh Y U3rOTOBUTENA MCTOYHMKA Tenna.

5.6 NMapameTpbl gnsa pacyeTta

5.6.1 O6wMe nonoxeHUs

[na BblYMCNEHNS COOTBETCTBYHOLLMX 3HAYEHUI AaBMNeHUa 1 TeMNepaTypbl crefyeT onpefenuTs Wepo-
XOBaTOCTb BHYTPEHHEN MOBEPXHOCTU U TEPMUYECKOE COMPOTUBMNEHWE COEAMHWUTEITLHOIO 3MIEMEHTa 1 BEPTU-
KanbHOW YacTW KOHCTPYKUMW ONA yoaneHus ObIMOBOro rasa.

5.6.2 CpeQHAnA WepPOXoBaTOCThL F

CpepHee 3Ha4YeHWE LWEPOXOBATOCTH BHYTPEHHEW NOBEpPXHOCTHU TPY6Bbl crneayeT HanTK B MHhopmaumu,
npenocTaBneHHOW uarotoeutenemMm. CpefHue 3HaYeHWs LLIEpPOXOBATOCTEN BHYTPEHHUX MOBEPXHOCTEW Tpyo,
M3rOoTOBMEHHLIX U3 LUMPOKO UCMONb3yeMbIX MaTtepuanos, npueeneHsl B Tabnuue B.4 (npunoxeHue B).

5.6.3 Tepmuueckoe conpotuBneHue 1/A

Tepmudyeckoe conpoTueneHue 1/A ObIMOXOOHOW CUCTEMBLI CnedyeT HanTu B MHopMaL MK, NpegocTas-
NEeHHOW U3roTOBUTENEM.

Tepmuyeckoe conpoTuMeneHue 1/A 3nNeMeHTOB KOHCTPYKUWMM ONS yOaneHus ObIMOBbIX Fa30B C y4eToM
BMMSHWSE MOCTMKOB Xoroda (Hanpumep, MecTax UxX CoeuHeHus1) cnegyeT HaWTW B MHCbopmauun, npegocTtas-
NeHHOW U3roToBUTENEM.

n pumedyaHune — Beluncnenus, Bknovatowme TEPMUHECKOE CONPOTUBIEHWE ObIMOXOOHbBIX CUCTEM U (MJ'IVI) ane-
MEHTOB, KaK npaBunno, cnenyet BbINONMHATE C MCNONb30BAHNEM 3HAYEHWNIA, nony4YeHHbIX NMpuv Cpe,D,HEFI pa6oqeﬁ| TeEMnepa-
TYype. ﬂOI'IyCKaeTCFl MCMNonb3oBaTb 3Ha4YeHWe TepMUYECKOTO CONPOTUBNEHWA, NONMy4YEeHHOE MNPy TemMnepartype, yKaSaHHOI\/"I B
MapKUpoBKe M3OeNnA.

TEDMI/I‘-IECKOE conpoTuBrnieHne MHOTOCITOMHbIX KOHCprKLIMI?I aona yoaneHunda ObIMOBbLIX ra3oB, M3rotoB-
NEeHHbIX Ha 3aKa3, BbIYMUCIIAKT Mo cbopl\nyne

a3 ]
n n h,n
roe D,, — BHYTpeHHWIA TVAPaBNUYecknia AnameTp, m;
Dy, , — BHYTPEHHUI M1MAPaBNMYECKUI AMAMETD KaX/A0ro Cros, M;
1
(—) — TepMMYeckoe conpoTueneHne obonoyvkn Tpybbl, OTHECEHHOE K ee BHYTPEHHEW MOBEepXHOCTH,
n m2 - K/BT.
Ecnu TouHble aHHbIE N0 OTAENBHEIM 3NIEMEHTAM He M3BECTHbI, TO TEPMUYECKOE CONPOTUBIEHWE AOMY-
CKaeTcs onpenensTh, Kak NpMBeAeHo B NMPUNoXeHnn A. TepMuyeckoe CONMpPOTUBEHWNE 3aKPbIThIX BO3OYLUHbIX
npocnoek npusegeHo B Tabnuue B.6 (npunoxexve B).

5.7 OcHOBHbIe pac4eTHble BENMU4YUHbI

5.7.1 TemnepaTtypa Bo3fayxa

5.7.1.1 O6wme nonoxeHus

[nsa KOHCTPYKUWMA ANS yoaneHus ObIMOBbIX ra3oB, MPOXO4ALWMX Yyepe3 oTannuBaemblie 30Hbl, cregyer
pasnu4yaThk TemnepaTypy Hapy»KHOTO 1 OKpyXaloLero Bo3ayxa.

5.7.1.2 Temnepartypa HapyxHoro Bo3ayxa T

TemnepaTypy HapyHOro Bosayxa 7| criefyeT NPUMHUMATL Kak MakCUMarnbHylo TEMMNepartypy HapyHoro
BO34yxa, NpU KOTopoi ByaoyT MCNonMb30BaTh KOHCTPYKUMIO ANA yoaneHus ObIMOBLIX ra3oB. Temnepartypa Ha-
PYXHOro Bo3dyxa T, ANs CUCTEM OTONMEHWS OBBIYHO NPUHUMAETCA Criefyowmnm o6pasom:

T, =288,15 K (f, =15 °C) — AnA BbIMMCIIEHNS MUHAMATIBHOTO Pa3PEXeHUs UM MakCUMansHOro U3bbiToy-
HOFO JaBMeHWs Ha BXOAEe ObIMOBBIX ra30B B BEPTMKANBHYHK YACTb KOHCTPYKUMK ANSA yAaneHWs ObIMOBbIX ra3os;

T, =258,15K (f, =-15 °C) — Ans BbI4UCTIEHUS MAKCUMATBLHOTO PA3PEKEHUS UM MUHUMATLHOTO N3BLITOY-
HOrO JaBneHusl Ha BXoAe AbIMOBbIX ra30B B BEPTUMKaNbHYK YacTe KOHCTPYKUMMW NS yAaneHus ObIMOBLIX ra3os.

MoryT BbITb UCMIONb30BaHLI APYTUE 3HAa4YeHUs T| Ha OCHOBAHWM AaHHBIX HALMOHANbHbBIX CTaHAapTOB.
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5.7.1.3 Temnepartypa okpyxawuiero soaayxa T

[Ona KOHTponsA BbINOMHEHUSA TPeboBaHM NO OABMEHUIO AN MUHUMANbLHOMO PaspeeHWs WM Makcu-
MarbHOro U3bbITOMHOTO AaBleHNUs CrefyeT UCMOoNbL30BaTL TeMnepaTypy okpyxatuero sosgyxa T, = T, . [ins
KOHTpONS BbiNCMHeHUs1 TpeboBaHnii No AaBNeHUo 4Ng MakCUManbHOro paspeXeHus Unm MUHUMAanbHOro ns-
ObITouHOrO gaBneHus, a Takke TpeboBaHui No TemnepaType credyeT MCMONb3oBaTh cnegylowmue 3HavyeHus
TemnepaTypbl OKpyXarLiero sosgyxa T ;:

- ONA KOHCTPYKUWIA yAaneHus AbIMOBbIX ra3oB 6e3 kaHanoB NpoBeTpUBaHWS:

T,o= 258,15 K ({,, = MuHyc 15 °C) AN KOHCTPYKLUMU ANA yAaNeHUs AbIMOBbIX ra30B C BMNaXHbLIM PeXu-
MOM paboThl;

To=273,15K (t,, = 0 °C) ANA KOHCTPYKLWUK ANA YAANEHUA AbIMOBbLIX ra308 C CYXUM PeXuMomM paboTsl;

Tup=288,15K (t,, = 15 °C);

Tih = 293,15 K (t,;, =20 °C),
Tul = Tuo (tul = tuo);

T,w=273,15K(t,,=0°C);

- AN KOHCTPYKUWMIA NS yoaneHus ObIMOBLIX ra30B C KaHanamu NpoBeTpUBaHWA, B KOTOPbLIX Hanpasne-
HWe OBWXeHWs Bo3gyxa Mo KaHanam COBnagaeT c HanpaeneHweM ABWXKEHUS AbIMOBLIX ra30B:

Tio = 258,15 K (t,, = MuHyc 15 °C) — Ons KOHCTPYKUMA ANs yAaneHus AbIMOBbIX razos, paboTtalwwmx Bo
BMaXHbIX YCMOBUSX, Y KOTOPbIX BbICOTa B Heoborpeeaembix 30Hax
BHYTPM 30aHWUA U HA OTKPLITOM BO3AyXe npeBbilwaeT 5 m;

Tuo =273,15K ({,,=0°C) — ONS KOHCTPYKUWIA ONs yaaneHusa ObIMOBLIX ra3oB, paboTawLlmx B Ccy-
XWX YCNOBUWAX, U ANs AbIMOBbLIX Tpy6, paboTalowmx BO BAaXKHbIX yC-
NOBUAX, Y KOTOPbIX BbICOTa B HeoOorpeBaeMblX 30Hax BHYTPU 34aHUA
N Ha OTKPbLITOM BO3AYXE HE NpPeBbIWaeT 5 M;

Tup = 288,15 K (t,, = 15 °C),

Tun = 293,15 K (t,, = 20 °C),

T, =28815K(t,=15°C) — ecnu BbicOTa B HeoborpeBaeMbIX 30HAX BHYTPU W CHapYXW 3aaHUA
He rpeBbIlaeT 5 Mm;

Tu= Tyo (= tyo) — ecnu BbICOTa B HeOBOrpeBaeMbIX 30HAX BHYTPU 34aHWUS U HA OTKpPbI-
TOM BO34yXe npesBbiaeTt 5 m;

T,u= 288,15 K(t,,=15°C) — ecnu BbicoTa B HeoborpeBaeMbIX 30HaxX BHYTPW 30aHUSI U Ha OTKPbI-
TOM BO34yXe He MpeBblaeT 5 M;

Tw=273,15K (t,,=0°C) — ecnu BbicoTa B He0BOrpeBaeMbiX 30HaX BHYTPU 30aHMS U HA OTKPbI-

TOM BO3JyXe npeBbillaet 5 M.
MoryT BbITk NCMIONBL30BaAHBLI APYre 3HaYeHus Ansa T, Ha OCHOBAHWM AAHHBIX HALMOHAmMBHLIX CTaHaap-
TOB. HYacTW KOHCTPYKUUKM AN yOaneHus ObIMOBbIX ra30B, pacnonoXeHHbIe B 30HaxX C pa3HbIMKW TemMnepaTtypa-
MW OKpYXatoLLero Bo3ayxa, crnefyeT paccynThiBaTh MO CEKUMSIM C O4MHAKOBOW TEMMNEPATYpON OKPYXatoLero
BO31yXa, UMW BbIYUCATL TEMNepaTypy BO3yXa BOKPYr COOTBETCTBYHLLUX YaCTeN HapyHOW NOBEPXHOCTU MO
cnegyrollen gopmyne:

(Tub i Aub) jL(Tuh i Auh ) + (Tuu ’ Auu)*" (Tul ' Aul)
Aup + Aun + Agu + Ayl

raoe Tuo — TemMnepartypa OKpyXakLwero Bo3ayXxa B YCTbe KOHCTPYKUMK ONA yaaneHuAa ObIMOBbIX ra30B, K;
Tub — TeMnepartypa OKpyXakwLllero Bo3ayxa B otannmBaemMom rnomMmeLleHnn, K;
Tuh — TeMnepartypa OKpy>XalLlwero so3fjyxa B OGOFDG‘BE‘IEMHX 30Hax BHYTPW 30aHUA, K;

— TemMneparypa OKpyXarwLwero Bo3ayxa 3a npegenamm 3gaHus, K;

T.,, — TeMnepaTypa oKpyxawLlel cpefbl B HEODOrpeBaeMbIX 30HaxX BHYTpU 34aHus, K;

Aub — nnowagb Hapy>|<H017| NOBEPXHOCTW KOHCTPYKUWMKW ONA yoaneHWA ObIMOBbIX ra30B B OTannmBaemMom

noMeLLeHUm, M2;
Auh — nnowagb Hapy>+<HoP| NOBEPXHOCTW KOHCTPYKUWMK OnNA yaaneHUsd ObIMOBbIX ra30B B OGOFDEBEEMbIX

Ty = ) (11)

aoHax, M2;
Aul — nnowagb Hapy>+<H0|7| NOBEPXHOCTW KOHCTPYKUMW ONA yaaneHna ObIMOBbIX Fa30B BHE 30aHUA, Mz;
Auu — nnowagb Hapyx{Hoﬁ NOBEPXHOCTU KOHCTPYKUWK O5NA yOaneHUsa ObIMOBbLIX ra3oB B HeoﬁorpeBae—
MbiX 30HaX BHYTPW 30aHUA, NI2.
14
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MpuMmeyaHus

1 Ecnu HapyHas noBepxXHOCTb KOHCTPYKUWK ONA YOaneHWs ObIMOBbIX ra3oB, pacrnonoXeHHas BHE 30aHusA U B
HeoborpeBaeMblX 30HaX, NpU OTCYTCTBUM BEHTUNALMK cocTaBnaeT He Bonee 1/4 yacTu OT BCell HAPYKHOW NOBEPXHOCTU
KOHCTPYKLUWUW AN yAaneHus ObIMOBbIX ra3os, TO TeMnepaTypa OKpyXalLlero sosayxa T, MOXeT BbiTb NPUHATa paBHOM
288,15 K (f,=15°C).

2 Ecnu BbICOTa KOHCTPYKUWMIA ANS yAaneHwus AbIMOBLIX ra30B C KaHanamu NpoBETPUBAHWA, BEHTUMMPYEMBIMU B
HanpaeneHwu, COBNagalLLEM C HanpaBneHuemM ABWKEHWS ObIMOBLIX rA30B, B 30HAX, PACMNOMOXEHHLIX BHE 30aHWA U B
HeoborpeBaeMbIX 30HaX, He NpesbillaeT 5 M, TO TeMnepaTypa OKpyKalolero Boaayxa T, MoXeT GbiTb NPUHATA PaBHOM
288,15 K (f,=15°C).

3 Ecnu BbicOTa KOHCTPYKUWIA ANS yoaneHua ObIMOBLIX FA30B C KaHanamu NpoBETPUBAHUA, BEHTUITUPYEMbIMA B
HanpaeneHuu, NPOTUBOMOMNOXHOM HanpaeneHWo AbIMOBLIX ra30B, B 30HaX, PAcnofioKeHHbIX BHE 30aHusA 1 B Heoborpe-
BaeMblx 30Hax, He NpesbIlaeT 5 M, TO TeMnepaTypa OKpyxatollero sosayxa T, MOXeT BbiTe MpUHATA paBHOW 273,15 K
(t,=0°C).

5.7.2 laBneHue HapyXHOro Bo3ayxa P
HaeneHve HapyxHoro Bo3ayxa p, la, onpeaensioT B 3aBUCMMOCTU OT BbICOTbI HAf YPOBHEM MOPS MO

dopmyne

p = 97000, (12)
roe g — ycKopeHue cBoBofHOro nafeHus, pasHoe 9,81 m/c?;

R, — rasosasi noctosiHHas Boaayxa, [x/(kr - K);
T, — Temneparypa HapyxHoro Bozayxa, K;
Z — BbICOTa Ha[ YPOBHEM MOPS, M;
97 000 — paBneHWe Hapy»KHOro Bo3gyxa Ha ypoBHE MOpPS, C NONPaBKOW Ha norogHsle ycrnosug, a.

5.7.3 N'a3oBana nocToAHHaA

5.7.3.1 ['a3oBadA NocTosiHHasA BO3AyXa R

Ma30BY0 NOCTOSIHHYIO BO3Ayxa R| crieayeT npuHumarts pasHon 288 [Lx/(kr - K) (o6bemHoe coaepxaHue
Boabl 6(H,0) — 1,1 %).

5.7.3.2 a3oBasa nocTosHHaA AbIMOBbLIX ra3oB R

[a30Byl0 NOCTOSIHHYIO AbIMOBbLIX ra3oB R cnegyeT onpegenaTe no popmMynam, NpMBedeHHbIM B Tabnum-
uax B.1 u B.3 (npunoxeHune B).

5.7.4 NnoTHOCTL HapyXHOro Bo3ayxa p

MNOTHOCTL HAPYXXHOTO BO3AYXa p| BbIYMCMAKT Mo hopmyne

PL

. 13
R-T, (13)

PL

rae p. — AaBNeHue HapyxHoro sosayxa, Ma;
R, — rasosas noctosiHHas Bosgyxa, [/ (kr - K);

T, — Temneparypa Hapy»Horo Bosayxa, K.

5.7.5 YgenbHasa TennoeMKoCTb AbIMOBbIX ra3oB Cp

YOenbHy TennoeMKoCTb ObIMOBbLIX ra30B ¢ CrefyeT BbIYUCNATbL B COOTBETCTBUM C YPaABHEHUSIMU B
Tabrnvuax B.1 v B.4 (npunoxeHue B).

5.7.6 TemnepaTtypa KoHOeHCcaLUU Tsp

[ns rasa 1 AM3ensHOro ToNNUBa M ApeBecuHbl, He NoABeprasLllenca XMMudeckon obpaboTke, TeMnepa-
TYpY KOHOEHCaUWUW AbIMOBLIX ra30B T‘Sp yCTaHaBMMBaKT MO TOYKE pOCkl AN BOAAHOMO napa Tp.

B atux cnyvasx:

p

Tep=Tp (14)

Touky pockl BOAsHBIX NapoB T, ABIMOBEIX Fa30B AIS pa3HbIX BUAOB TONMNWBA W ANst pa3HoON 06beMHoN
koHueHTpauun CO, B AbIMOBbLIX ras3ax crieayet onpeaenste no gopmynam (B.5)—(B.7) (npunoxenne B).
[na yrna v TsAxenoro masyta TemnepaTypa KOHOEHCauMM BOASHbIX MapoB U3 ObIMOBbIX ra30B paBHa
Temnepatype KoHAeHCaLnn KNCnoThl T,
B atux cnyyasx:
Top = Lg FAT g (15)

[NoBLILIEHWE TOYKW POCKl M3-3a HaANM4YMA B ObIMOBLIX rasax TPMOKCKMOAa cepbl ATSp MOXHO paccymTaTh C
MOMOLLbIO YpaBHeHuMs B Tabnuue B.1.
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[nsa ToyHOro onpegeneHnsa TeMNepaTypbl KOHAEHCAUUN KACNOoTbl HeoBXoAMMO 3HaThL CTeneHb NpeBpalle-
HUS1 AMOKCKAA Cepbl B TPUOKCUA cepbl (koadduumeHT npeobpasosaqus K;). B kauecTee opueHTUpPa MOXHO npes-
MOMOXUTh, 4TO 06beMHas KOHUeHTpaums Tpuokcuaa cepbl SO4 cocTaBnset okono 2 % ot aguokcnaa cepbl SO,

5.7.7 NonpaBo4HbIN kKOo3(hhUUMEHT ANA HeYCTaHOBUBLLErOCA TEMNepaTypHOro pexuma SH

MonpaBoyHbIf KOAPMUUNEHT AN HeYCTAHOBUBLLErOCA TEMNepaTypHOro pexuMa S, Npu BbIYMCMNEHNN
MUHUMANBHOIO paspeeHusa Unu MakcumansHoro n3bbiToOUHOro gaeneHusa gomkeH obiTe paseH 0,5.

MonpaBoyHbIi KOIPMOUUNEHT AN HEYCTAHOBUBLUETOCH TEMMNEPaTYPHOTO PeXuMa Sy Npu BbIYMCIEHUM
MaKCUMAanbHOro paspexeHnsa Unu MMHUManbHoro n3bbITOYHOro AaBneHna AomkeH 6biTh paseH 1.

5.7.8 AapogmMHamMuyeckuin koadpuuneHT cTabUNbLHOCTU NOTOKA SE

MpW BEIYUCIEHUM MUHUMAaNbHOIO Pa3peXeHusa KOHCTPYKLMK ANa yaaneHus ObIMOBLIX ra3oB, pabortato-
e npy OTpULATENBLHOM AABNEHUN, 0OMKeH ObiTb MCNONb30BaH as3poanuHaAMNYeCKUn KO3 UUMeHT cTabunb-
HOCTU noTtoka Sg = 1,5. 1N UCTOUHUKOB Tensa U KOHCTPYKUMA ANd yaaneHus AbIMOBbIX ras3os, 060pyLoBaH-
HbIX YCTpOMCTBaMW PErynvMpoBaHus (Hanpumep, NpoMbIlUfIeHHble 00BbeKTbl ¢ MOCTOAHHBIM MOHWUTOPWHIOM),
a TakkKe OIS MCTOMHMKOB TEMMa ¢ 3akpbiTON Kamepown cropaHus, o6opyaoBaHHbIX FOPENKoW C HaaoyBOM, crie-
OYeT UCnonbL3oBaTth 3HadYeHue 1,2.

[ns BblYUCIIEHUS] MaKCMManbHOTO M30bITOMHOTO AaBNEHMA KOHCTPYKLWMM ANS yaaneHns AbIMOBbIX ra3oB as-
POANHAMUYECKMI KOI(MMULINEHT CTabUNbHOCTM NOTOKa Sg A0MmkKeH ObiTh paBeH MUHUManbHOMY 3HaveHuo 1,2.

Ons BblYMCNEeHNss MakCUManbHOro paspekeHns N MMHUMansHoro n3bbITOYHOro AaBneHns aspogmnHa-
MWYECKNIA KOIPPULMEHT CTabnibHOCTV NOTOKa Sg AOMMKeH ObiTb paBeH eanHULe.

5.8 OnpegeneHue 3Ha4YeHU TeMnepaTypbl

5.8.1 OGwWmMe nonoxeHus

[nsi npoBepky BINONHEHWA TpeBoBaHWIA MO AaBNeHWI0 U TeMnepaType HeoOXoAMMOo onpenenvTb cpea-
HIOKO TemnepaTypy ObIMOBLIX ra3oB ¥ TeMnepaTypy AbIMOBLIX rA30B HA BLIXOAE U3 KOHCTPYKLMK ANS yaaneHus
ObIMOBBIX ra30B.

CpenHiolo TemnepaTypy AbiMOBbIX rasos 7T, K, BbluncnsoT no dopmyne

Tm:Tu+—Te;T“-(1—e*K). (16)

Temnepatypy AbIMOBbIX rasoB B YCTbe KOHCTPYKUWU AMNs yAaneHus AbIMOBbIX rasos T, K, BerMuCisA0T
no goopmyne

T0= Tu * (Te_ Tu)'e_K' (17)
Cpe,ﬂ,HPDHJ TeMnepaTtypy ObIMOBbLIX ra30B B COeAVNHUTENTbHOM 3riEMEHTEe va, K, BbIMUCINAKT No CbOpMyﬂe
To—T r
Tov =Ty + - (1-¢ KV). (18)
Ky

TemnepaTtypa ObIMOBbLIX ra30B Ha BXOAE B BEPTUKANbLHYH YacTb KOHCTPYKLMK ANSA yOaneHUs ObIMOBbIX
rasos Te, K, BbluncnsaoT no hopmyne
= ~T,) kv 19
T = Tt (Rgg— Ty -7, (19)
rae K — koadduumneHT oxnaxgeHus (cm. 5.8.2);
Ky, — KO3 PUUMEHT OXNaXKAEHNA COBAVHUTENBLHOTO 3feMeHTa (cm. 5.8.2);
T, — Temreparypa oKpyxatoLiero sosgyxa (cm. 5.7.1.3), K;
T,y — Temneparypa AbIMOBbLIX ra30B UCTO4HMKa Tenna, K.

5.8.2 BbiuucneHue koadpuumeHTa oxnaxgeHus (K)
KoadhdunumeHT oxnaxgeHus K BbIYUCAAIOT Mo hopmyne

_U-k-L

K .
m-c

, (20)
p
rae U — BHYTPeHHWA NepumeTp AbiIMOBOM Tpy6bI, M;
k — koachchuLmMeHT Tennonepenaun (cM. 5.8.3), BT/(M2 - K);
L — pgnwvHa KOHCTPYKUWW ANs YAaneHus AbIMOBbLIX ra3oB, M;
/h — MAacCOBbIA NOTOK AbIMOBbIX rasoe (cM. 5.5.2), kr/c;

Cp, — YAenbHas TennoemkocTb AbIMOBbIX ra3oB (cM. 5.7.5), [bx/(kr - K).
KoadhuumeHT oxnaxaeHus coeanHUTENbHOMO anemeHTa Ky, onpeaensatoT B COOTBETCTBUK C €ro napa-

METpPamMn.
16
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5.8.3 KoadydpnumeHT Tennonepenayu ki,

5.8.3.1 Obwme nonoxeHus

KoadhdhmumeHT Tennonepenayun KOHCTPYKLUWW AN yOaneHWs ObIMOBLIX ra30B Npy TEMNepaType paBHO-
Becus k, BT/(M2 - K), BEIMMCASIIOT MO hopmyre

1
1+[1J+Dh
o A Dy 04

KoathduumeHT Tennonepeaayn KOHCTPYKUMUW ANs yAaneHus AbIMOBLIX ra30B MpW OTCYTCTBUKM Temnepa-
TypHoro paBHoBecusi k, BT/(m2 - K), BbIMMCHSIOT No hopmyne

Ky = (21)

Kk = 1 1 , (22)
—+ S| —+ Dn
O'.i A Dha Ota

rae D, — BHYTPEHHWA rMapaBnuyecknin guamerp, M;

D, 5 — HapyXHblid TMAPaBNUYECKNA ONameTp, M;

Sy — nonpasBoyHbIi KO3 MULMEHT AN HEYCTaHOBUBLLIEroCs TeMnepaTypHOro pexumMa (cm. 5.7.7);
o, — KO3thPULMEHT TENNooTAa4M cHapyxu (cm. 5.8.3.2), BTI'(M2 - K);

0, — KO3DULMEHT TEeNNooTAa4M BHYTPK Tpy6bl (cMm. 5.8.3.2), BT/(M2 - K);

— — TepMuyeckoe conpoTuereHve (cMm. 5.6.3), m2 - K/BT.

5.8.3.2 KoadhduumeHT TennooTaauun BHyTpM Tpybbl o
KoadhdmumeHT TennooTaaum B KOHCTPYKUUM AN yOaneHUs ObIMOBbIX rasoe o, Bt/(M2 - K), BbluMcnsioT
no dopmyne
_ ;LA -Nu

O Dh

(23)
rae Dy, — BHYTPEHHWI rMapaBninM4yecknin AuamMeTp, m;
Nu — 4vncno Hyccenbta;
kA — k03 PUUMEHT TENNONPOBOAHOCTM AbIMOBLIX ra3os, Br/(m - K).
KoahduumeHT TennonpoBogHOCTH ABIMOBbIX rA30B A, BLIYMCASIOT B 32BUCMMOCTM OT CPEAHEN Temne-
paTypbl AbIMOBLIX ra3os no tabnuuam B.1 v B.8 (npunoxeHue B).
CpefiHee No BLICOTE KOHCTPYKUWK [NA yaaneHus AbIMOBbIX ra3oB ymcno Hyccensta N BBIMUCAIOT NO
dopmyne

0,67 Dh 0,67
N, = [L] -0,0214-(}?90’8 —100)-Pr0’4 : 1+[—J ; (24)
Wsmooth Ltot

roe .Dh — BHYTPEHHUW rnapasnuyeckuin guameTp, M;
Lot — CyMMapHas AnvHa OT BXOoAa AbIMOBLIX ra30B B KOHCTPYKUMIO AN yAarneHus AbLIMOBbLIX ra3os
710 BbIXOAA M3 KOHCTPYKLMM ANA yAaneHUsa AbIMOBbIX ra3oB (L., — CyMMapHas AnunHa Cekuni
COEAVHWUTENBHOIO 3reMeHTa OT naTpybka AbIMOBLIX Fa30B MCTOMHMKA Tenna 40 BXoga B
BEPTUKaNbHYIO YacTb KOHCTPYKUMMW 515 yAaneHUs 4bIMOBbIX ra3oB);
Pr — uncno MNpangtns;
Re — yucno PenHonbaca;
v — KO3 DULMEHT rnapaBnUHYeckoro CONpoTUBNEHUS BCNEOCTBME TPEHWUSA OMNA BO3MYLLEHHOrO No-
Toka (5.10.3.3);
Wemooth — KORMMULIMEHT TMAPABNUYECKOTO COMPOTUBMNEHUS BCNEACTBUE TPEHUSA AN HEBO3MYLLEHHOTO
notoka (5.10.3.3 gna r = 0).

®opmMyna moxeT 6biTh ucnons3oBaHa ans 2300 < Re < 10 000 000 wm ( hd ]< 3, a Takke ons
Wsmooth
0,6 <Pr<15.
17
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[inga cpegHei CKOPOCTU AbIMOBLIX ra3oB W, < 0,5 M/C uCnonb3yT YNCno Hyccensra, COOTBETCTBYOLLeE
w,, = 0,5 m/c.

Ana 4ucen PeiHoneaca meHee 2300 wcnone3yroT yucno HyccensTta, cooTBeTCTBYOWee ducny Pen-
Honbaca Re = 2300.

Yucno Mpanatng Pr BelaucnaaioT no dpopmyne

a4
pr=—"_" (25)
Aa
Yucno PenHonbaca Re crnegyet BuIYUCNATL No popmyne
w,., D, -
Re=—m h Pm, (26)
Na
rae ¢, — yAenbHas TennoemKkocTb AbIMOBbIX ra3os, Do/ (kr - K);
D,, — BHYTpEHHWIA TMAPaBNNYECKUA ONaMeTp, M;
W, — CPeOHsIA CKOPOCTb AbIMOBbIX ra3os (5.9), m/c;

N — AMHaMWU4YecKas BA3KOCTb AbIMOBbIX ra3os, H-c/imZ;
7\.A — KO3 PULMEHT TENNONPOBOAHOCTU AbIMOBLIX rasos, BT/(M - K);
P — CPELHSIA MIOTHOCTb AbIMOBbLIX ra308 (5.9), kr/m3.

[MHaMUyecKyro BASKOCTb 1), CriedyeT BblYMCMATL B 3aBUCUMOCTW OT Temnepatypbl AbIMOBLIX rasos no
copmyne (B.10) (npunoxeHue B, Tabnuua B.1).

AHanorn4HbiM 06pasom MoXeT BbiTb BbIMUCNEH KOS MOUUUEHT TennooTaaqn BHyTpU TpyBel o; AN KOH-
CTPYKUWMM ONA yaaneHusa ObIMOBbIX ra3oB, NpegHa3Ha4YeHHbIn Ana paboThl BO BNaKHbIX YCIOBUAX, €CMNK Te-
nnoTa KOHAEHCcaL MW He Y4UTbIBAeTCs.

5.8.3.3 KoahuLMEHT TENNOOTAAYM CHAPYXN O,

KoadhduumeHT Tennootaadu CHapyXu o, Crnegyet NpuHUMaTtb paBHbiM 8 BT/(MZ' K) ons coeguHu-
TeNbHbIX 3NEMEHTOB U KOHCTPYKLUWA ONS yAaneHus ObIMOBLIX ra30B, PAcronoXeHHbIX BHYTPU 34aHusA, Ons
COEOMHUTEINbHbLIX 3MEMEHTOB M KOHCTPYKUUA ANSA yOaneHWs ObIMOBLIX a30B, PACNONOXEeHHbIX BHE 30aHuA
0, = 23 Br/(M? - K).

[Ons coegMHUTENbHbLIX 3NTIEMEHTOB M KOHCTPYKUMIA AN yoaneHWsa AbIMOBbIX ra3oB, pacrnonoXeHHbIX Ya-
CTUYHO BHE 30aHuA, KO3hMULMEHT TEeNNooTAaYM CHapyXun o, cnegyeT MHTepnonuMposaTh.

Ecnuv KOHCTpyKUUA ANA yaaneHUs ObIMOBbBIX ra30B pacnonoXeHa CHapy»XuM U UMEET BHELLHIOW 000MouKY,
B KOTOPOW NpenycMOTpeH BO3AYLWHLINA 3a30p TONWWUHOW He MeHee 1 cm 1 He Bonee 5 cM, TO KO3 PULNEHT
TEMNNOOTAAYU CHAPYKK Ly MPUHUMAIOT paBHbIM 8 B1/(M2 - K).

[na KOHCTPYKUMIA yoaneHwust ObIMOBbLIX ra3oB C KaHanamu NpoBeTpyMBaHus (BKOYas KOHCTPYKUUKA A4S
yAaneHusi AbIMOBbIX ra3os, KOTOpbIe BbiNK CaHWPOBaHbLI JONONHUTENLHON BHYTPEHHEeN Tpybon) o, npuHuma-
10T paBHbIM 8 BT/(mZ - K).

[Ons KOHCTPYKUUWIA yoaneHus ObIMOBLIX a30B, B KOTOPbIX BO3AyX B KaHamnax NMpoOBETPMBaHUA He OBU-
KETCA, N ANMHA HEBEHTUITMPYEMON YacTu, PacnofioXeHHON BHe 34aHus, cocTasnset < 3Dh, o, npuHuMaiot
paBHbIM 8 BT/(M2 - K), B Apyrux cnydasx — 23 Bt/(m2 - K).

59 OHPEHGHEHME NAOTHOCTHU ObIMOBbLIX NrA30B U CKOPOCTU AbIMOBLIX ra3oB

5.9.1 NNOTHOCTL ALIMOBbLIX Fa30B P,

Cpe,ﬂ,Hl'D}O NNOTHOCTL AbIMOBbLIX MNA30B pm, KFIMS, BbIMUCINAKT MO cbOpMyne
PL
=— 27
Pm RT, (27)

rae p| — OaBneHWe HapyXHoro Bo3ayxa (cm. 5.7.2), Na;
R — rasoBas nocTosiHHas ObIMOBbIX ra3oB (cM. 5.7.3.2), Ix/(kr - K);
T — CpeaHaAs Temneparypa AbIMOBbIX rasos (cM. 5.8.1), K.
ns cpefHen NMoTHOCTU ObIMOBbLIX ra308 B COEAWHUTENBbHOM 3MeMeHTe cnedyeTt UCMNonb3oBaTk CO-
Pmv

OTBETCTBYIOLUWE 3HAYEHUA ANA COeAUHUTENLHOro anemMeHTa.

5.9.2 CKopocTb ObIMOBbIX ra3oB Wi,

CpeaHoto CKOpPOCTb AbIMOBbLIX a30B W, M/C, BBIMUCTAIOT Mo hopmyne

18
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m
A-pm’

Wy =

(28)

me m — MacCCOBbIW MOTOK AbIMOBLIX ra3oe (cMm. 5.5.1), kr/c;

A— BHYTpEeHHee nonepevyHoe ceveHne KOHCTPYKUMK yaaneHa ObIMOBbIX rasos, Mz;
Pm — cpeaHAA NNOTHOCTE AbIMOBbIX Na30B, KI'I'MS.

[na cpegHen CKOPOCTWU ObIMOBbLIX ra30B W, B COEOMHNTENLHOM 3NleMeHTe crneayeT UCMosib30BaTk CO-
OTBETCTBYKOLWKWE OaHHbIE OANA COeJUHUTENTBHOIo afieMeHTa.

5.10 OnpegeneHne gaBneHUn

5.10.1 JaBneHue Ha BXoAe OLIMOBLIX ra30B B BEPTUKANbLHYK YacTb KOHCTPYKLMUW OANA yAaneHus
ObIMOBBLIX Fa3oB

5.10.1.1 PaspexeHue Ha BXOAe AbIMOBbIX ra30oB B KOHCTPYKUMWIO ANS YOaneHWs AbIMOBbIX ra3os, pabo-
TaOLLMX B pexume paspexeHus P, u P,

MuHumaneHoe Py n MakcumansHoe Py ... paspexeHve Ha BXOAe AbIMOBbLIX ra3oB B BEPTUKAIbHYHO
YacTb KOHCTPYKUMW AN yAaneHWsa ObIMOBLIX ra30B, paboTawLLMX B peXUMe paspexeHus, B OCHOBHOM 3aBU-
CWUT OT MAcCOBOr0 NOTOKA U TeMMnepaTypsbl ALIMOBLIX ra3oB, 3(pEeKTUBHOW BLICOThI KOHCTPYKUMKU ANS yaane-
HWS ObIMOBbLIX FA30B, MOMNEPEYHOr0 CEYEHWA U KOHCTPYKTUBHbLIX XapakTepuCTUK (LUepoXoBaToCTU U TepMUYe-
CKOMO COMPOTUBIEHNS ) KOHCTPYKLUUK ONS yAaneHusa ObIMOBbLIX ras3oB.

MwuHumansHoe P, 1 MakcumaneHoe Py o paspexeHue Ha Bxofe, 1a, AbIMOBbLIX ra30B B BEPTUKAbHYHO
YacTb KOHCTPYKLUWKU AN yOaneHUs AbIMOBLIX ra30B CrieQyeT paccyuTeiBaTe No opMynam

By =Py =Pa—=P, (29)
Pzmax = Pn = Prs (2%}

roe PH — camorTdra, la;
PR — cONpoTMBEHNE KOHCTPYKLWW ANs yAaneHus ObIMOBbLIX rasos, [la;
PL — BEeTpOBOe faeneHuve, lNMa.

MpumedaHune — 3HadeHnsa Py n Py B dopmynax (29) v (29a), kak Nnpasuno, oTnuyaoTea Apyr oT aApyra n3-3a
pasnu4ns YCroBwIA.

5.10.1.2 MN3b6bITOMHOE JaBneHwe Ha BXOo4e ObIMOBbLIX ra3oB B BEpPTMKanbHYK 4acTb KOHCTPYKLMKM Ons
yAaneHus AbIMOBbIX ra308 M36bITOYHOMO AaBneHnsa Pyo 1 Py i

MakcumansHoe P;q 1 MUHUMansHoe Py .o M30bITOYHbIE AaBMEeHWs Ha BXo4e AbIMOBbIX ra3oB B Bep-
TUKanbHYK YacTb KOHCTPYKUWW AN yaaneHus ObIMOBLIX ra30B M30bITOMHOro AaBrneHUs B OCHOBHOM 3aBUCSAT
OT MacCOBOrO MOTOKa U TeMnepaTypbl ObIMOBLIX ra3oB, 3deKTUBHOW BbICOThHI KOHCTPYKUWKW ONA yoaneHWs
ObLIMOBLIX ra30B, MONEPEeYHOro CEYEeHUs: U KOHCTPYKTUBHBIX XapaKTepPUCTMK (LLepOXOBaTOCTU M TEPMUYECKOTO
COMPOTUBIIEHWS) KOHCTPYKUMKM ANS yAaneHusl 4bIMOBbIX ra3oB.

MakcumanbsHoe Py 1 MUHUManNbHOE Pon i, M3bbITO4HbIE AaBneHns Ha Bxoae, Ma, AbIMOBbLIX ra3os B
KOHCTPYKUWIO A4S yAaneHus ObIMOBbIX Fa30B PaccyYMThIBAOT, UCMOMNbL3yA cnegyowmne hopmynbi:

Pyo = P~ Py + P, (30)
Pzomin = Pr— Ph (30a)
roe PR — CONpoTUBIIEHNE BepTMKaanOI?l Y4YacTH KOHCprKU,MM ansA y,ﬂ,anE.'HMFI AObIMOBbLIX ra30B, Ha,

PH — camorTdra, la;
P, — BeTpoBoe gaBneHue, la.

MpumedvaHne — 3HadeHna Pp u Py B ypaeHenusx (30) n (30a) obbiyHO oTNMYaKTCA Apyr OT Apyra 13-3a pas-
NUYnA YCroBUIA.

5.10.2 CamoTsra Py
Camorary Py BbIYMCIIAIOT MO hopmyne

Pu=H-g" (pL—Pm), (31)

roe H — adpekTUBHAsS BbICOTA KOHCTPYKUUK ANA YAANeHWA ObIMOBbIX ra30B, M;
g — ycKkopeHue cBobogHoro nageHus; g = 9,81 m/c2;

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 25/78
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65922
https://gostexpert.ru/gost/gost-59978.1-2022?utm_source=pdf&utm_medium=65922&utm_term=page

FOCT P 59978.1—2022

pL — MMOTHOCTbL HAPYXHOTO BO3ayxa (cM. 5.7.4), Kr/m2;
Py — CPEOHSA NAOTHOCTL AbIMOBbIX ra3os (cM. 5.9.1), Kkr/m3,

5.10.3 ConpoTueneHne BepPTUKaNbLHOW YacTV KOHCTPYKUMM ANA yAaneHus ALIMOBLIX rasos P

5.10.3.1 OBwue nonoxeHua

ConpoTuerneHue BepTMKanbHON YacTh KOHCTPYKUWMK ANA yaaneHus AbIMOBbLIX rasoB Pk onpedensior no
cnegyrowmm popmynam:

Pr=Sg Pg*+ Sgg* Pa: (32)
L Pm 2
Pr=Sg-|wv —+>¢, T'Wm+SEG'PGl (33)
Dh %
rae Sg — aspoavHaMMUYecKUin KOaMUUNEHT cTabuibHOCTM NoToka (cM. 5.7.8);

Pg — conpotueneHve BCNEACTBUE TPEHWUSA U MECTHbIE COMPOTUBMNEHUS B BEPTUKANbHOW YacTu KOH-
CTPYKUMWM ONs yganeHusi 4bIMOBLIX ra3os, [a;
Sgg — aspoamHamMmnyecknii KoaMUUUEHT cTabunbHOCTM AN nepenafa AaBneHui BCneacTsue mame-
HEHWSA CKOPOCTH;
Pg — pasHOCTb 4aBMeHWi, Bbl3BaHHas U3MEHEHUEM CKOPOCTM AbIMOBbIX ra30B B BEPTMKANbLHOM YacTu
KOHCTPYKLUMW ONs1 yaaneHusa ObIMOBbLIX razoe, [a;
v — KO3 (DULIMEHT TpeHWUA Tpybb;
L — anuvHa BepTUKanbHOWM YacTW KOHCTPYKUWMW AN yaaneHWs ObIMOBbLIX ra3os, M;
D,, — BHYTPEHHUIA TMAPaBNUYECKNIA ANaAMETD, M;

zCn — CyMMa OTAEmNbHLIX MECTHbLIX COMPOTUBIEHWIA;

Py — CPEAHAA NNOTHOCTL AbIMOBbIX ra30B (cm. 5.9.1), Kr/m3;
W,, — CPeAHsAs CKOPOCTb AbIMOBbIX ra3os (cMm. 5.9.2), m/c.
Ona Pg 20 Sgg = Sg;
ana Pg <0 Sgg =1,0.
5.10.3.2 MlameHeHWe gaBneHus BcneacTBMe U3MeHeHUs CKOPOCTY AbIMOBLIX ra30B B BEPTUKANbLHON Ya-
CTM KOHCTPYKUMU AN yOaneHus ObIMOBbIX rasos Pg
ameHeHWe gaBneHus BCNeaCTBUE U3MEHEHUSI CKOPOCTM ObIMOBbLIX FA30B B BEPTMKANbHOW Y4acTu KOH-
CTPYKLMW ANs yAaneHus ObIMOBbIX rasos Py, Na, BeiumcnsaioT no cnegyouwen gopmyne:
Po=F2.w3 -Slwf, (34)
2 2
rae w,; — CKOpOCTb [bIMOBbIX ra30B 10 W3MEHEHUSA CKOPOCTU, M/C;
W, — CKOPOCTb AbIMOBbIX ra30B Mocne U3MeHeHUs CKOpPoCTH, M/C;
p4q — NNOTHOCTb AbIMOBbIX rA308B A0 U3MEHEHUS CKOPOCTH, Kr/m3;
P, — MIOTHOCTL AbIMOBLIX rA30B MOCE U3MEHEHWSI CKOPOCTH, kr/m3.
[na w, u w,, Tak Xe Kak n Ans py U p,, OONYCKAETCsA UCMONb30BaTh CPefH1e 3HaYeHWs Ms COOTBETCTBY-
HOLKMX YacTen 40 WU Nocne U3MEeHEeHWs CKOPOCTH.
5.10.3.3 KoadbduuneHT TpeHus Tpybbl y
KosdduumeHT TpeHusa TpyObl y onpefensawT Ans pasnuyHON LLepoOXOBaTOCT B COOTBETCTBUK CO Crie-
OYIOLWUM YPaBHEHWNEM:

I S (35)
ﬁ Re - ‘JJ 3,71 ! Dh ’
raey — KOQqJCbVlLlMeHT conpoTueneHnA scneacTene TpeHnda B AbIMOBOM KaHane;

r — cpefHee 3HayeHWe LepoXOBaTOCTU BHYTPEHHEN NMOBEPXHOCTH, M;
Re — uucno PenHonbgca (cm. 5.8.2);
Dy, — rugpaenuyeckuin guameTp, M.

Onsa yucen PenHonbaca meHee 2300 npuMeHsOT KO3MPULKMEHT, COOTBETCTBYIOWMWIA Yucny PernHomnb-
aca, paeHbin 2300.
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3HayeHuss cpegHen LepoxXoBaToOCTW AOMKEH NpefocTaBuTh NnpoussoguTens. B tabnuue B.4 (npunoxe-
Hue B) npuBegeHbl TUMWYHbIE CPEAHME 3HAYEeHUs LLepoXoBaTOCTH ANA pasHbiX MaTepuarnoB Ha TOT cry4dad,
Korga WaroToBuUTemnb He NpedocTaBui YKkaszaHHble 3HaYeHUs.

5.10.3.4 KoachprLMeHTbl MECTHOIO MMAPABNUYECKOrO COMPOTURNEHUs { B pe3ynsTate U3MeHEeHUIA Ha-
NpaBreHnsa u/unu nonepedvHoro cevyeHus U/unm M3aMeHeHUin MaccoBOro pacxoia AbIMOBLIX ra3oB

3HaveHust ko3 PULUNEHTOB MECTHOIO FMMAPABNUYECKOrO CONPOTMBMNEHNA M3-32 U3MEHEHWUs Hanpasne-
HWS OBWKEHWUS /UMW NONMEPEYHOTO CeYEHUs U/MMN M3MEHEHWIA MAacCOBOIO pacxoda AbIMOBbIX ra30oB cregyeT
nony4nTb OT n3rotoeutens. B tabnuue B.8 (npunoxeHune B) npuBeneHbl TUNWYHbIE 3HAYEHWA rTMOPaBIMYeCcKo-
ro CONpPOTMBMEHUS Ha TOT Cryyan, Korga U3roToBUTENb He NMPedoCcTaBun yKasaHHble 3HAYeHU S,

KoadhduumMeHT ruapaBnuMyeckoro ConpoTUBNEHUS B cnyyae yBenuyeHUs nonepevyHoro ceYeHusi Ha Bbl-
X0[4e U3 KOHCTPYKUMK ONA yaaneHusa ObIMOBbIX ra30B He criedyeT NPUMEHSTh, eCn B 3TOW TOUKE He yYUThIBa-
eTcs M3MeHeHWe JaBrneHnsl BCneacTene M3aMeHeHWss CKOpPoCTH.

5.10.4 BetpoBsoe paBneHue P

Betposoe aasnenne P| npuHumMaloT paeHeim 25 Ma Ana BHyTpuMaTepukoBbix panoHos (6onee 20 km ot
nobepexbs) u 40 Ma — ana NpubpexkHbIX paloHOB, ECNU YCThbe KOHCTPYKUMW ANS yoaneHus ObIMOBbLIX ra30B
HaxoOwuTca nopg, Bo3aencTBUeM HebnaronpusaTHOro gaeneHusa setpa. CunTaeTcs, YTo YCThe KOHCTPYKUUKU ONs
yaaneHus ObIMOBLIX ra30B HaxO4WUTCH B 30He HebnaronpuaTHOro OaBNEHUs, eCn OHO PacrnonoXeHo Bbille
KOHbka MeHee 4eM Ha 0,4 M 1 paccTosHWe MO ropU30oHTanNu OT YCTbA KOHCTPYKUMK ANA yoaneHus ObIMOBbIX
ras3oB 40 NepecevYeHns C Kpbien Unn 4o BeICTYNaLWwen Haa Kpbilen 4acTu KOHbKa cocTaBnseT meHee 2,3 M,
a TaKKe, ecrnin yCcTbe KOHCTPYKLWW AN yoaneHUs AbIMOBbLIX ra30B PacnonoKeHo cnegyrwmm obpasom:

- Ha Kpbllle, yron yknoHa kotopon bonee 40°;

- Ha Kpbllle, yron yknoHa kotopon bonee 25°, ecnu oTeBepcTye ONd Nofayvn BO34yXa Ha ropeHue U ycTbe
KOHCTPYKUWW ANA yAaneHus ObIMOBLIX ra30B pacrnofioXeHbl Mo pasHble CTOPOHLI OT KOHbKA, a paccTosHue no
rOPU30HTaNK OT BEPXHEN TOYKM 40 KOoHbKa bonee 1 m.

MpumeyaHue — KoOHCTpyKUUM ONS yaaneHWs AbIMOBLIX ra30B MOABEPralTcsl HEraTMBHOMY BO3AEWCTBUIO
pacrnonoXeHHbIX pAgOM MPenATCTBUA, HANPUMED, 30aHWW, AEPEBLEB, rOP U BO3BLILLEHHOCTEW. YCTbe KOHCTPYKUMK AN
yOoaneHusa ObIMOBbLIX ra3oB, Haxogsdleecs B npegenax 15 M OT pacrnonoKeHHbIX PAOOM KOHCTPYKLMIA, NPOTSXEHHOCTb
KOTOpPLIX N0 ropuaoHTanu coctaenset 30°, a X BepxHASA rpaHuua nogHumaetca bonee 4em Ha 10° Hag ropr3oHTOM (ecrnu
CMOTPETb M3 BbIXOAA OroroBka), MOXET OKasaTbCs Mo BO34eNCTBMEM BETPOBOW TypbyneHTHocTM (cM. npunoxeHue C).
3TOro MOXHO 1M3bexaTh C MOMOLLLK a3pOoAMHAMUYECKOTO OTONOBKA.

3HadeHue P| crieqyeTt KOPPEKTUPOBaTh, €CNK KOHCTPYKLWA ANS yAaneHus AbIMOBbIX rasos o6opyanosa-
Ha OroMoBKOM, AN KOTOPOTo YCTaHOBINEHa a3poAnHaMuYeckasn Xxapaktepuctuka. Bo Bcex gpyrux cnyuvasx P
criegyet npuHumarte paeHeiM O [a.

5.11 MuHUManbHO Heob6XxoaMMOe U MaKCUManbHO BO3MOXHOE paspexeHune (P, n Py )
M MakcMmanbHO AONYCTUMOE U MMHUManbLHO Heo6xoauMoe u3bbiTouHoe AaBneHune (Pzo, M Pzoomin)
Ha BXoAe AbIMOBLIX ra3oB B BEPTUKaNbHYH 4acTb KOHCTPYKUMKU AN yAaneHUA AbIMOBbIX ra3oB

5.11.1 O6LwWwmMe NnonoxeHUs

MwuHMManbHO HeobxoguMoe paspeXeHue Ha BXoAde ObIMOBbIX Fa30B B BEPTUKAMNBHYK Y4acTb KOHCTPYK-
UMM Ana yaaneHus AbIMOBbIX ra3oB nof paspexeHvem Pz, 1a, n MakcuManbHO BO3MOXHOE paspexeHvie
Ma, BbluMCnAT No popmMynam:

PZemax'
Foa™ Fyr® Fey * P (36)

PZemax = PWmax + PFV + PB’ (363)

roe PW = HEOGXO,D,MMOE.‘ JaBneHve Ons NpeoforneHus cornpoTUBNEHUS MCTOYHKKa Tenna, MNa;
PWmax — MaKCUMarnbHO OJONYCTUMOE pa3peXXeHue MCTOYHWKa Tenna, Ma;
PFV = HeOﬁXO,D,VIMOB JaBrieHve Ond npeogorieHnsa cConpoTUBITIEHUSA COEOVNHUTENBLHOIO anemMeHTa, la;
PB — Heobxogumoe gaBneHue ons npeogoneHna ConpoTMereHna nogmMmelimBaHna NpUTOYHOIo BO3-
Ayxa K MacCOBOMY NOTOKY ObIMOBbIX ra3oB, Ma.

MpumedaHue — 3HadeHun P, 1 Pg B ypaBHeHunsx (36) u (36a) MoryT oTnuyatecs Apyr OT Apyra us-a pas-
NNYKS YCNOBUIA.

MakcumansHoe M MUHUMAanbHOe WU3BbbITOYHbIE AaBNeHnd Ha BXoOe ObIMOBbBIX ra30B B BEPTUKaAlbHYK 4acTb
KOHCTPYKUWK ONA yoaneHna ObIMOBbLIX ra30B N30bITOYHOIO AaBleHus (PZOE n PZOemin) onpenenarT no cboprvlynaM:

Pz0e = Pwo = Ps = Prv: (37)
21
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Pzoemin = Pwomin — Pe — Prv: (37a)

rae PWO — MakcumanksHbIn nepenaj gaBneHnA Ha BbiXode M3 NCTOYHKMKAa Tenna, Ma;
PB — H906XOJZIMMOQ AasrieHne and npeoaorneHud conpoTtuBeneHnda nogmMmelimBaHnA nNpuTo4HOro BO3-
ayXa K MmacCoBOMY NOTOKY ObIMOBbLIX ra3os, Ma;
PFV — Heobxogumoe gaeBneHue ons npeogoneHna cConpoTrMereHnsa CoOegUuHUTENbHOINO anemMeHTa, Ma;
PWOmin — MWHUMAarnbHOE M3bbITo4YHOE JaBfeHne Ha BbiXo4e M3 NCTOYHMKA Tenna, [a.

MpumedvaHne — 3HaveHna Pr, 1 Pg B dhopmynax (37) 1 (37a) MOryT oTnu4aTeca Opyr OT Apyra ua-3a pas-
TNMYKUA YCNOBKIA.

5.11.2 MMHMManbHO HeobGxoaMMoe AaBrieHWe ONA NpeofoNieHUA CONPOTUBMNEHUA U MaKCUMarnb-
HOe AaBrfeHne paspexeHus Ans uctouHuka Tenna (P, n Py, . ), a Takke MakcMManbHO Heobxoaumoe
OaBrneHue onAa NpeogoneHua CoONnpPoTUBNEHMA U MMHMManbHbIA Nnepenag AaBneHUsA Ha UICTOYHUKE Ten-
na (Pwo ¥ Pyomin)

MuHMManbHO Heobxoaumoe AaBrneHue ANA NPeoaoNneHns CoNnpPoTUBIEHUA U MaKCUManbHOe AaBneHne
paspexeHus Ans McTouHnka Tenna (Py 1 Py ay): @ TaKKe MakcrmanbHo Heobxoaumoe dasrneHue ans npe-
OAONEHUs CONPOTUBIEHNSA U MUHUMATNbHBIA Nepenag AaBneHnsa Ha UCcTouHuke Tenna (Pya U Pyomin) AOMK-
Hbl COOTBETCTBOBaTL 5.5.4, 5.5.5, 5.5.6 unn 5.5.7.

5.11.3 Heob6xoanmoe gaBneHue AnA NPeogoneHnsa ConpoTUBNEeHUA COeAUHUTENBHOrO anemMeHTa Ppy

5.11.3.1 O6LwmMe nonoxeHus

Heobxogumoe fasrneHne ana NpeodonieHnst CoNnpoTUBIEHUA COeaNHNTENBHOTO anemeHTa Py, Na, BblI-

4MCMAT No opmyre
Pev = Prv = Phve (38)

rae Pgy,, — COMPOTMBMNEHWE COEOWNHUTENLHOTO 3neMeHTa, MMa;
Py, — camortsira B coeguHnTensHom anemente, Ma.

Ecnv coeguHUTENBHLIA 3NEMEHT COCTOMT M3 HECKOIBKMX Pa3fUuYHbIX 3MEeMEeHTOB, KOHCTPYKTUBHO OT-
NUYaKLLMXCa OPYr OT Apyra, BblYUCIEHWEe creayeT BbiMOMHATL A8 Kaxaoro aneMmeHTa. ConpoTuMBreHue u
TEeOpeTUYeCcKoe paspexxeHne OTAeNbHbIX 3NEMEHTOB CrieqyeT CyMMWUpOBaTh.

5.11.3.2 CamoTara coeguHUTENbHOro anemMeHTa PHV

CamoTary coeqMHUTENbLHOrO anemMeHTa Py, Ma, BeluucnaoT no opmyne

Puy = Hy g (P = Pmy)s (39)

rae H,, — 3pexTrBHas BbICOTA COEANHUTENLHOTO SMEMEHTA, M;

g — yckopeHue ceobogHoro nageHns; g = 9,81 m/c?;

p_ — MIIOTHOCTL HAPYXKHOTO BO3Ayxa (CM. 5.7.4), kr/m3;

Pmy — CPELHAs NNOTHOCTb AbIMOBLIX ra30B B COEAUHWUTENBHOM 3NEMEHTE, kr/mS.

Ecnu Bxoa AbIMOBBIX FA20B B BEPTUKATBHYI0 YacTb KOHCTPYKUWW AN yOaneHUs bIMOBLIX ra30B pacno-
TIOXEH HWXe, Yem naTpyBoK 0TBOAA ALIMOBLIX ra30B OT MCTOYHUKA Ternna, To Py, CTAHOBUTCA OTPULIATENLHON.

5.11.3.3 ConpoTusneHne CoeaMHUTENLHOTO aneMeHTa Pry,

ConpoTvBrneHne COeAMHUTENLHOTO anemMeHTa Pg,, la, cneqyet BulMMcnaAThL Mo opmynam:

Prv = Sg " Pey * Sgg " Pev: (40)
Ly Pmv 2
Frv = Sg | vy Doy + > %vn —r; “Wmy + Seav Fav, (41)
n

rae Dy, — BHYTpeHHWI ruapaBnuyeckuit AvameTp coeaUHUTENbHOro aneMeHTa, M;
L\, — AnvHa coefuHUTENBHOTO ANeMeHTa, M,
Pgy — conpoTtveneHve BCNeacTBue TPeHUA U COMPOTUBNEHNUA JOPMbl COBAUHUTENBHOM anemeHTa, la;
Pgy — nepenaj OaBneHus, Bbl3BaHHLIA U3MEHEHWEM CKOPOCTU AbIMOBLIX ra3oB B COEAMHUTENbHOM
anemeHTe, la;
Sg — aspoanHamMU4ecKknin Koa@uLNEHT cTabunbHOCTI NOTOKA;
Sggy — a3poANHaMUYECKU KOMULMEHT CTabuIIbHOCTY NOTOKA ANs Nepenaja faBneHns BCreacTeue
W3MEHEHWS CKOPOCTU B COEOUHUTENBHOM 3MeMeHTE;
W,y — CPeAHAA CKOPOCTb AbIMOBLIX r30B B COEAVNHUTENBbHOM 3MieMeHTe, M/C;
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Py — CPEAHAS MNOTHOCTL ALIMOBbLIX ra30B B COEAMHUTENBHOTO 3NeMeHTe, Kkr/m3;
Hi— KOO DULIMEHT TPEHUA B ObIMOBOM KaHane coeguHWUTeNbHOro anemenTta (cm. 5.10.3.3);

Z‘:V,n — CyMMa Ko3(p(PpULNEHTOB CONPOTUBNEHNS BCAEACTBME U3MEHEHWI HanpaBrneHus 1 NonepeYyHo-
n ro cevYeHus coeaMHUTENbHOro aneMeHTa, M.
Ana Py 20, Sgay = Sg;
ans Pgy <0, Sggy =1.0.
CpenHiolo CKOPOCTb W, AbIMOBbIX ra30B B COEANHUTESILHOM 3fIeMeHTe CreAyeT BblYUCAATE NO PopMy-
ne (28), ucnornb3ysa COOTBETCTBYIOLLME 3HAYEHUA NS COEANHUTENBHOTO ANeMeHTa.
KoadhduumneHT conpoTUBNEHUs BCNeacTBMe TpeHMs B AbIMOBOM KaHane coeavHUTENbHOro 3reMeHTa cne-
AYET BblMUCHATL No chopmyne (35), MCNonb3ys COOTBETCTBYIOLME 3HA4YEHUS OM1S COeOMHUTENBHOrO 3MeMeHTa.

MpumedaHne — Cymma OTAENbHBIX KOIPHNULMEHTOR COMPOTUBAEHUS 3 Gy n AN COBAMHUTENBHOIO 3neMeH-
n
Taa 3aBUCUT OT M3MEHEHUSI NONEPEMHOTO CEYEHWSI M HanpaBrneHus Mekay naTpy6koM oTBofa AbIMOBBIX FA30B OT UCTOYHU-
Ka Temnna v KOHCTPYKUMK Ans yaaneHus ObIMOBbIX ra3oB. 3HadyeHus { npueeneHsl B Tabnuue B.8 ons TMIMYHBIX U3MEHe-
HWIA MOMEePEYHOro CeYEeHUS U HanpaBneHus.

Mepenan OaBNeHWs, BbI3BAHHbLIA U3MEHEHWEM CKOPOCTW AbIMOBbLIX ra30B B COEOMHUTENbLHOM 3anemMeHTe
Pgy» Cneayet BblMMCATL Mo hopmyrne (34) ¢ COOTBETCTBYIOWMMI 3HAYEHWUAMU ANS COBANHNTENbHOTO SneMeHTa.

5.11.4 Heobxogumoe gaBneHue gns NpeofosieHUs CONPOTUBNEHUA NPUTOKa Bo3ayxa Pg

Heobxoammoe aasneHve Ana NpeooneHns ConpoTUBREHVA NPUTOKY Bo3ayxa Py cneayeT onpeaensthb
B COOTBETCTBMMW C OCOBEHHOCTAMM NoMeLLeHUs (pasMmep, TUM, YUCIO OKOH U ABepei, OCHalleHWe BEHTUNALN-
OHHBIMW CUCTEMaMW W OOMNOMHUTENBHBIMW OTONWMTENBHBIMKW YCTPOUCTBAMN U T. 4.).

Ana nomeweHunin 63 BEHTUNAUNOHHBIX 0TBEPCTUIA Py AOMKHO BbITe pasHo 4 MMa.

Ecnu Bo3ayx Ha ropeHue nocTynaeT B NOMeLleHne Yepe3 BEHTUNSALMOHHLIE OTBEPCTUS UMK NPUTOYHEIE
BO3AYXOBObI C MOCTOAHHLIM MO ANUHE NOMNepeYHbIM ceveHueM, To Pg, lNa, cnegyet BuluMCHATL Mo opmyne

Fs = Sep | ve 'L—B+2Cs,n 8w, (42)
Dhg = 2
rae  Dpg — BHYTPEHHWA rMpaBnuYecknii AMameTp BeHTUIIALMOHHBIX OTBEPCTUIA UM NPUTOYHOTO BO3YXO-
BO4a, M;
Lg — ANvHa BEHTUMALVOHHBLIX OTBEPCTUIA UK NPUTOYHOTO BO3AYX0BOAA, M;
Sgg — a2poanHamMmyeckuin KoadduuMeHT cTabunbHOCTM NoToKa ANA nogayn Boaayxa (Sgg 06bIMHO
paBeH 1,2);
Wg — CKOPOCTb B BEHTUMALMOHHBIX OTBEPCTUSAX UMK MPUTOYHOM BO3[4YyX0BOAE, M/C;
pg — MIIOTHOCTb BO34yXa, NOAABAEMOrO Ha ropeHue, kr/m3;
Yg — KO3(MULMEHT CONPOTMBIEHNS BCEACTBINE TPEHUS B BEHTUMSLIMOHHBIX OTBEPCTUSIX UMW NpU-
TOYHOM BO30YyXOBOZLE;

ngn — cyMma KoappULMEHTOB CONPOTUBNEHWA BCNEACTBME U3MEHEHUS HaNpaBneHvsa 1 (Unu) none-
n PEeYHOro CeYeHusl, U (MN1) MacCoBOro MOTOKA B BEHTUNALMOHHLIX OTBEPCTUAX UMM NPUTOYHOM
BO34yX0BOZe.

MpumeyaHue — [nsa ynpoweHns BbIMUCMNEHWIA, B 3aBUCUMOCTH OT MECTHbIX TpeboBaHWIA, oNyCcKaeTcs cun-
Tatk, YTo Pg MMeeT NocToaHHoe 3HadeHue, pasHoe 3 [Ma.

KoahpuUMeHT conpoTUBNEHUA BCMEeACTBME TPEHUS B BEHTUMALMOHHBLIX OTBEPCTUAX UMW MPUTOYHOM
BosayxoBoge 'y cneayet BblYUCSATb No opmyne (35).

KoadhduumeHTsl COnpoTUBNEHWS BCNEACTBME M3MEHEHUS HAanpasneHus v (MnuM) NonepeYHoro ceveHuns,
¥ (MIM) MaccoBOro MNOTOKa B BEHTUNSALMOHHBIX OTBEPCTUSIX MM NMPUTOYHBIX BO3OYXOBOAAX ZCB,H ans nsme-

n
HEHWW Ha BXOLe, BbIXO4E W U3MEHEHWI HanpasleHus B prﬁe OOMKHBI DbITh NPoCYyMMMPOBaHbI Mo BCEW ONnun-

HEe BEHTUITALUMOHHOIO OTBEPCTUA NI BO34YyXOBOOA.
Mpwn OTCYTCTBUWM OaHHBIX N3rOTOBUTENA JONYCKaeTCA UCMONb30BaTh 3HA4YEHNA Tabnuubl B.8 (["IDMJ'IO)KEHHE.‘ B),
CKODOCTI:: B NPWUTO4YHOM BO34yX0OBOAE Wy, M/C, BBIMUCIISKOT Mo cbopMyne

mg

wg = ——, (43)
Ag P
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roe Mg — MaccoBbIii PACXOA BO3AYXa ANs rOPeHus, Kr/c;
Ag — nonepeyHoe CedeHne NPUTOYHOTO BO3AYX0BOAa, m2;
pg — MIIOTHOCTb MPUTOYHOTO BO3AYXa ATl FOPEHMs, Kr/C.

MnoTHOCTE MPUTOYHOTO BO34yXa AN ropeHus crnefdyeT onpedensaTts no dopmyne (13), ucnonsaysa coot-
BETCTBYIOLLME 3HAYEHUS] TEMMNEPaTypbl M AABNEHNUS BO34yXa.

5.12 Pac4eT TeMnepaTypbl BHYTPEeHHE CTEHKM YCTbA KOHCTPYKUUK ANA yOAaneHUA AbIMOBbIX
rasos (T;,p)

TemnepaTypy BHYTPEHHEe CTEHKN YCTbA KOHCTPYKLUMM ANA yAaneHWs AbIMOBbIX rasos, T, K, npn Tem-
nepaTtype paBHOBECUS BbIYMCNAT No hopMyne:

Tiob = Tob — %(Tob - Tuo)r (44)
I

rae Ky, — KO3h(UUMEHT Tenmnonepesaqn ycTbsl KOHCTPYKUMW ANA yAaneHUa ObIMOBbLIX rasos npu Temnepa-
Type paBHoeecus, BT/(M2-K);

T, — TemnepaTtypa AbIMOBbIX ra3oB YCTbsl KOHCTPYKUWW ANA yAaneHusi AbIMOBbIX ra3oB Npu Temnepary-
pe paeHoBecus, K;

T, — TeMnepartypa OKpY:»KarLero Bo3ayxa YCTbs KOHCTPYKUMM ANA yAANEeHUA AbIMOBbIX rasos, K;

o — KO3 PULMEHT TENMOOTAAYUM BHYTPY TPYObl, BT/(M2 - K).

KoadhduumeHT Tennonepenaqu Kk, BT/(M2 - K) yCTba KOHCTPYKUUKW ONS yOaneHusa ObIMOBbIX rasos rnpwu

TeMmnepaTtype paBHoBecus crieqyeT onpefensaTe no dopmyne

1

k —

B R
— =+ =] +
Ol A AJy Dhao0ao

rae D,, — BHYTPEHHWI TMAPABNUYECKUIA AUaMETP, M;
D .o — HapYXHbIA TMAPaBNUYECcKUi ANameTp YCTbA KOHCTPYKUMK AN YOaneHUs ObIMOBbIX rasos, M;
o, — KO3(PULMEHT TENMOOTAAYM YCThA KOHCTPYKUMM ANS yAaneHus ObIMOBbLIX rasoe, BT/(M2 - K);
o, . — KO3(UUKMEHT TEnnooTAayu CO CTOPOHbI HAPYXHOW MOBEPXHOCTW YCTbSi KOHCTPYKUMW And
yaaneHus ObIMOBLIX rasos, BT;'(M2 -K);

(45)

’
(X] — TepMuYecKoe conpoTusreHue, M2 - K/BT;

[l] — [OMOMHUTENBHOE PacyeTHOe TePMUYECKOe COMPOTUBNEHNE AMF BO3MOXHON M30NSLMN B YCTbE
o KOHCTPYKL MKW AN yaaneHns gbIMOBbIX ra30B C YH4EeTOM BHYTPEHHErO rMapaBnuyeckoro guameTpa,
M2 - K/BT.

[na Hen3onMpoBaHHbIX YacTel KOHCTPYKUMK AN yAaneHus ObIMOBbIX ra3oB, ANIVHA KOTOPbIX CHapPYXK
He npesblwaet 3 D, He TpebyeTcs BbINOMHEHMA OTAENbHOro pacHeTa TemnepaTypbl BHYTPEHHEN CTeHKU C
MOHWKEHHBLIM TEPMUYECKUM COMPOTUBMNEHNEM.

Ecnun yacTb KOHCTPYKUMK ANA yOaneHws AbIMOBbLIX ra30B, PACNONOKEHHas Hag KpblWen, MMeeT Aonon-
HUTENbLHYIO TENMOBY M30MALMI, TO TeMnepaTypy BHYTPEHHE MOBEepPXHOCTW criegyeT BbIMMCAATL AN TOM
yacTW, KOTopas pacnosoXeHa HeNnoCcpPeACcTBEHHO Neped A0NOMHUTENEHOM TENNOBOK U30NsaUNe.

Temnepatypy BHYTpeHHel NoBepxHOCTM T, HenocpeaCcTBeHHO nepeq AOMNOMHUTENbHOW TennoBon U3o-

nAuMen BbIYMCNAT No popmyne

ki
Tieo =Tep — #(Trb - Tur)= (46)

|
rae T, — TemnepaTypa [AbIMOBbIX ra30B HenocpeacTBeHHO nepes AOMNOMHUTENbHOW TennoBoi M3onauuen
npu TemMnepaType paBHoBecus, K;
ky, — k03prumeHT Tennonepenaqn KOHCTPYKUMM ANS yaaneHus ObIMOBbIX rasos npu Temneparype
paBHoBecus, BT/(m?-K);

Tur — TemMmnepartypa OKpyXarklero sBo3ayxa HenocpeacTteeHHO nepen ,D,OI'IOJ'IHJ/ITerIbHOP"I TENNOBOW WN30-
nauuen, K.
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JononHuTenbHoe TepPMUYECKOe COMPOTUMBMEHWE YCTbSl KOHCTPYKUWMW ONs yoaneHus AbIMOBbIX rasoB
(1/A), cnenyeT BLIMMCNATL B COOTBETCTBUM C 5.6.3 A4NA AONOMHMTENbHBLIX CNIOEB TeNnoBoW N30NALMM CO BCEX
cTopoH. [ins obornodek ¢ KaHanamu NpoBETPUBAHWA A5 BCEX CIOEB, PACMONOXKEHHBLIX C HAPYXHON CTOPOHLI
BEHTUNUPYEMBIX y4acTkoB npuHumarot (1/A), = 0.

B cnydyae BeHTUNUpyeMoi 0BONoYKM NSl BCEX CIMOEB, PACNONOXKEHHbBIX C HAPYXHON CTOPOHbLI BEHTUMK-
pyemoi Npocnonku, obeivHo npumensoT (1/A), = 0.

MpumevaHune — 3nadeHue (1/A); = 0,1 (M2 - K)/BT nonyckaeTcs ucnons3oBaTk Be3 [oKkasaTenscrs, ecnn oT-
PE30K KOHCTPYKLWUM ONSA yOoaneHusa AbIMOBLIX ra3oB, pacrnonoKeHHbIW Ha KpbILUei, 3akiiyeH B KUPNUYHY KNaaky (Ko-
adhduumeHT TennonpoeogHocT A < 0,85 BT/(M - K)), MMHMManbHasa TonwuHa kotopor 11,5 oM, Unu MMeeT Co BCEX CTOPOH
MeHee 3 CM JOMOMHUTENLHOW TennoBol n3onauun [KoaddurumeHT TennonpoesogHocTn A < 0,1 BT/(M - K)].

6 [lononHUTEeNbHLIA BO3AYX B KOHCTPYKUUAX ANA yaaneHUsa AbIMOBbIX ra3os,
paboTarwmx B pexxume paspexeHus

6.1 O6LWuKe nonoxeHUs

Ecnu ycnoeue no Temnepatype, M3anoxeHHoe B 5.3, He BbIMOMHEHO, M €CN TeMnepaTypbl BHYTPEHHEN
MOBEPXHOCTH YCTbs HE MOTYT BbITh paccynTaHbl no chopmyne (44) nnm (46) 6e3 yyeta nogmMeLLIMBaHWUA OOMON-
HWTENBHOMO BO3A4YXa B KOHCTPYKUMM AN yAaneHnsa AbIMOBbIX ra30B, TO JOMNYCKAeTCs BbINOMHUTL YCIIOBME NO
TemnepaTtype nocpeAcTBOM MOABCAA AOMOMNHUTENBHOIO Bo3dyxa. B atom cnyyae HeobxoAnmo nNpoBecTw Oo-
MOMHUTENbHbBIE BbIYMCIEHUS, YTOObLI YCTaHOBWTL, YTO YCIOBUE NO TemnepaType B KOHCTPYKLUM ANA yAaneHus
AbIMOBbIX ra30B MOKeT ObiTb BBINOMHEHO 3a CYeT NogMeLUVBaHWUA OONOMHUTENBHOMO BO34yXa.

Ecnu ycnoeure no gaBneHnio cornacHo 5.2 Ana MakcMmMmanbHOro paspexeHuns (2a) npy pacyeTte gaene-
HWW cornacHo ypaBHeHuAM (29a) u (36a) 6e3 nogaqymn JOMNOMHMTENBLHOMO BO34yXa B KOHCTPYKUMWIO ANS yaane-
HWSA ObIMOBbIX ra30B He BLIMOMHAETCH, TO 3TO YCNOBUE MOXET ObiTh BLIMONHEHO B pe3ynsTate nogadu gonor-
HWTEenbHOro Bo3gyxa. B atom cnyyae omkHbI ObiTh BbIMONHEHLI AanbHellle pacyeTkbl, YToDbl NOATBEPAUTD,
4YTO yCroBuMe Mo OaBMEHWIO MPU MaKCMManbHOM paspexeHMn MOXeT ObiTk BbiMonHeHo Gnarogapsi nogade
AOMONMHUTENBHOIO BO3AYXa B KOHCTPYKUMK AN yAaneHus ObIMOBbIX ra3os.

lMpegnonaraetcs, 4TO ANS MUHUMAaNLHOIO paspexeHus ycnoBua no gaenenuto (1 m 2) cornacHo 5.2 Bbi-
nonHAwTCA 6e3 yyeta nogaqy 4ONONHUTENBHOIO BO3AYXA.

6.2 MeToguka pac4eTa

PacueT cnegyeT BhINONHATL NO OTpE3KaM, HAYMHAs OT BbIXoAHOro NaTpybka AbIMOBbIX ra3oB UCTOYHUKA
Tenna Jo MecTa yCTaHOBKM YCTPOMCTBa AN Nodavu AOMOMHUTENLHOO BO3AyXa W Aanee [0 YCTbA KOHCTPYK-
LMW ANs yaaneHus ObIMOBbLIX ra3os.

OnA yyeTa 4ONONHUTENBHOTO BO3AyXa CNeayeT CrNoXuTb MaccoBbI pacxoq AOMNOMHUTENLHOMO BO3ayXa
M MaccoBbIi pacxof AbIMOBbIX rasos. 1o TemnepaType W COCTaBy AbIMOBBIX FAa30B [0 NepeMeLllnBaHus ¢
AONONHUTENBHEIM BO3AYXOM M NO TeMnepaTtype U cocTaBy [OMOMHUTENbLHOrO BO3AyXa crneayeT paccuuTaTth
TeMNepaTypy M COCTae rasoBO34YLIHON CMeCK nocrne YCTPoMcTBa nogadv AonofHUTensHoro Bosayxa. [ns
AanbHenlnX pacyeToB UCMOMNb3yT 3HA4YEeHUA (cp, R, np T, A,) MONyYeHHON CMECU U3 AbIMOBbIX a30B U
AONONHUTENBLHOTO BO3AYyXa.

PacueT ¢ ucnone3oBaHWem npeanonaraemMoro NoToka AONOMHUTENLHOMO BO3yXa cnegyeT MHOMOKPaTHO
NOBTOPATL A0 TEX Mop, Noka He ByayT BbIMOMHEHb! (OYHKLUUOHANBHLIE YCNOBUS UNW A0 TEX NOP, NoKa MosHo-
CTblo He Byaet napacxonoBaH U3BLITOK paspexeHus (Py = Py, umv Py = Py o).

[na NCTOYHWKOB Tenna Ha ra3oBoM Tonnuee, 0bopygoBaHHbIX cTabunusatopaMn NOToKa, YYuThIBaKOT
TOMbLKO AOMNONHWUTENBHBIA BO3AYX, NOAMELLNBAEMbIN K 3aA4aHHOMY MacCOBOMY pacxofy AbIMOBLIX ra3oB.

6.3 OcHOBHbIe napameTpbl AnNA pacyeTa AONONMTHUTENbBHOIo Bo3ayxa

6.3.1 O6wume nonoxeHnnA

TemnepaTypy OOMOMHUTENLHOTO BO3ayxa Ty Creayert npuHMMaTth paBHOW TemnepaTtype BO3ayxa B ToM
MecTe, OTKy4a NocTynaeT 3TOT BO3AyX.

[nsa npoBepku BbiNoNHeHUs TpeboBaHwWii No TemnepaTtype cnegyeT BbIYMCIUTE TEMNepaTypy Hapy»XHo-
ro sosgyxa npu T = T, (cm. 5.7.1.3). lNpn BbI4KCNEHMM MACCOBOIO NOTOKA AOMOMHUTENBHOMO BO3Ayxa Ars
yaoBneTeBopeHuss TpeboBaHus No TemnepaTtype crnegyert MCNonbk3oBaTh 3Ha4eHUs TEMNepaTypbl OKpyXatLe-
ro BO34yxa B COOTBETCTBMKM € 5.7.1.3.
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6.3.2 PacuyeT cmecu
MaccoBblil pacxof AbIMOBbLIX ra308 Nocne NoAMeLIMBaHns 4ONOMHUTENBHOMO BO3ayxXa My , KI/C, BbIYNG-

nAwT no dopmyne
mM = m+f?"fNL, (47)

roe My — MAaccoBbli pacxof AONOMHUTENbHOrO BO3ayXa, Kr/c;
7 — MaccoBLIN pacxod AbIMOBLIX ra3oB nepen NoAmMeLLIMBaHUEM JOMOMHUTENBLHOTO BO3AYXa, Kr/c.

Temnepatypy AbIMOBbIX ra3oB nocrie NoagmMeLlnBaHna JOMONHUTENbHOMO BodayXa Ty, K, BbIMMCAAIOT NO
dopmyne
m-Cop - Ta + My - Cone - TNL
1y = % , , (48)
m- CpA + My - CpNL

rAe Cpp — YAENbHas TeMnnoemKoCTb AbIMOBbLIX a3oB nepes NoAMelnBaHueM [OMONHNTENBHOMO BO3ayXa,
Lox/(kr - K);
T, — TemnepaTypa AbIMOBbIX ra3os nepes NoAMeLIMBaHneM JONONHUTENBHOIO Bo3ayxa, K;
ConNL — YAEnbHas TennoeMKocTb AONOMHUTENbHOrO Bo3ayxa, I/ (kr - K);
Ty — TemnepaTypa AOMNONHMTENbLHOro Bo3ayxa, K.
Ob6bemHylo koHueHTpauuio CO, B ObIMOBLIX rasax nocrne nogMelIMBaHWUA AOMNOMHUTENLHOMO BO3AY-
xa, %, BEIMMCAAKT No popmMyne

m-R-[100-6(H,0)] 6(CO,)

o(COs),, = ; (49)
M - R-[100-6(H,0)]+ iy - R -[100-6(H,0), |
rae R — rasoBas rnocrosiHHas AbIMOBbIX Ma30B nepen noaMellMBaHuem LOONONHUTENBHOIO BO34yXa,
[/ (kr - K);

6(H,0) — obbemHasa koHueHTpauns H,O (BoaaHoro napa) B AbIMOBLIX rasax nepef noameLunBaHuem
OOMONHUTEnNbHOro Bosayxa, %;
o(CO,) — obbemHas koHueHTpauns CO, B AbIMOBbLIX rasax nepes nogmMeLlnBaHmemM SOMNONHUTENbHOTO
BO3ayxa, %;
R — rasoBas nocToaHHas Bo3ayxa, [x/(kr - K);
o(HO) — obbemHas koHueHTpauust H,O (BoasiHoro napa) B 4ONONHUTENBLHOM BO3ayxe, %.
O6bemHyto KoHUeHTpauu H,O (BogsHoro napa) B AbIMOBbIX ra3ax nocne noamMeLiMsaHus AoMnonHu-
TenbHOro Bo3ayxa, %, BbIYMCASAT No hopmyre

m-R-G(H20)+mNL * RL .G(HZO)NL
m-R+mNL-R|_ -

G(HOz)M = (50)
CopepxaHue BOASIHOTO Mapa B OOMOMHWTENLHOM BO3AYXe NMPpUHUMAT paBHbiM 1,1 %. 3To 3HayeHue
COOTBETCTBYET OTHOCUTENbLHOW BNaxHocTu 60 % npu 15 °C.

6.4 laBneHue

6.4.1 Heo6xogumoe gaBrneHue AnNs NPeofoSieHVUs COMPOTUBIEHUA MPUTOKY Bo3gyxa C y4YeToMm
AONONHUTENbHOro Bo3ayxa Pgy,

na nomelleHnin 6e3 BEHTUMALMOHHLIX OTBEPCTUI CONPOTUBNEHUE NpUTOKY Bo3ayxa Pgy , MNa, ¢ yue-
TOM [OMONHUTENLHOTO BO34yXa NpY HOMUHAMNBHOW TEMNMNOBOA MOLWHOCTH BBIYUCAAIOT No hopMyrne

. 15
m,
PanL :PB+(1+—,NL] ; (51)
Mg
rae Py — conmpoTuBnexHue NpuToky Bo3dyxa 6es yueta gononHutensHoro so3ayxa (cm. 5.11.4), Na;
My — MaccoBbI pacxod AONONHUTENbLHOrO BO3ayxa, Kr/c;
Mg — MAacCOBbIM pacxoa BO3ayxa Ansi FOPeHus, Kr/c.

Ecnu BO34yX, nofasaeMblil Ha ropeHue, NPoXoauUT Yepes BEHTUNALMOHHbLIE OTBEPCTUA UIK prﬁbl c no-
CTOSIHHBIM MO BCEW ANWHE rnonepe4yHblMm ce4eHnem, 1o PBNL BbIMUCTIAKT MO cbopr\nyne
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Lg PR 2
FanL = Seg | WBNL - D +>kan = WBNL: (52)
hB  p
roe SEB — aspoguHaMuyeckui koadduuneHT cTtabunbHOCTK NOTOKA ANS NoABoAa Bo3ayxa (cMm. 5.11.4);
VNl — KO3PULMEHT TpeHMUS TpyObl BEHTUMALMOHHBLIX KaHanoB WM NOABOASALLEro BO34YyXOBOAA C
YY4EeTOM LONONMHUTENbLHOro BO3AYyXa;
Lg — ANuHa BEHTUNALMOHHLIX OTBEPCTUI UMK KaHana nogaqun Bo3ayxa Ha ropeHue (cm. 5.11.4), m;
Dyg — BHYTPEHHWUIA ruapasnuyecknii AnameTp BEHTUNALMOHHBIX OTBEPCTUIA UNK KaHana nogaqn Bos-
OyXa Ha ropeHue (cm. 5.11.4), m;

zgs’n — cyMMa Ko3hPULNEHTOB MECTHLIX COMPOTUBIEHUA BEHTUMNALIMOHHLIX KAHAMOB UMK KaHana no-
n Aaqun Bo3adyxa Ha ropeHue (cm. 5.11.4);
pg — MMOTHOCTb BO3AYXa, NOAABAEMOro Ha ropeHue, 1 AOMONHUTENBHOMO Bo3dyxa (cMm. 5.11 4), Kr/m3;
WgnL — CKOPOCTb B BEHTUMALWOHHLIX OTBEPCTUAX WK KaHane nodaqy Bo3gyxa Ha ropeHue ¢ y4eTom
OOMONMHUTENBHOro BO3ayxa, m/c.
KoathdhmumeHT TpeHMs BEHTUIIALMOHHBIX OTBEPCTUA UMK KaHana rnogayv Bo3ayxa Ha ropeHue Yy, €
y4eTOM JOMONHUTENBHOTO BO3ayxXa, CrnedyeT onpenendars B cooTBeTcTBMM € 5.10.3.3.
CKOpOCTb B BEHTUSLIMOHHbBIX OTBEPCTUAX UMM B KaHamne nodaqu Bo3gyxa Ha ropeHue, ¢ y4eToM 4onon-
HUTENBHOTO BO3AyXa, Wy » M/C, CriedyeT BbIMUCNATL Mo dhopmyne

!ﬁB + mNL
WeNL = (53)
B PB
roe mB — MaccCOBbIW pacxop BO34YXa Ha ropeHue, Kr/C;
. — MacCOBbIA pacxon AOMOMHUTENBHOro BO3ayxa, Kr/c;
AB — nonepe4vyHoe ce4eHne BEeHTUNALUMOHHBLIX KaHalnoB Ui KaHana nodadyy BOo3yxa Ha ropeHue (CM.

5.11.4), m?;
pg — MIOTHOCTb BO3AyXa, MOJABAEMOrO Ha ropeHue, v AoNOoNHUTENbHOMO Bo3ayxa (cm. 5.11.4), Kr/m3.
6.4.2 Heobxogumoe gaBneHue AN NpPeogoneHnA CONPOTUBIIEHUA YCTPOWCTB OONOMHUTENbHOrO
Bozayxa Py
Tpebyemoe paspexeHue Mo BO3ayxy Ans perynatopa Taru Py, [a, BbluMcnawT no popmyne

_ . .2 PMm .2
AL = 0 + 0 My + 0 - My +SE'(1+§2—3)'?WM1 (54)
[le o, — 3Ha4YeHWe Ha BXOAE PEerynsTopa THrm;
0.y — pabounit napameTp yCTPOICTBA PErynPOBaHUs [OMONHATENLHOTO BO3yXa (DErynsTop Tsrm)
[cm. Tabnuuy B.7 (npunoxexue B)], Ma/(kr - ¢);
o, — paGounit NapameTp YCTPOICTBA PErynupoBaHns LOMOMHUTENLHOMO BO3AyXa (PErynsitop TArm)
[cm. TaBnuuy B.7 (npunoxenue B)], Ma/(kr - ¢);
My — MAacCOoBbIi pacxof AONOMHUTENLHOTO BO3AYyXa, Kr/C;

Sg — aspoanHaMuyecknii KO3 OULNEHT CTabUTLHOCTM NOTOKE;
{p_3 — KO3(DUUMEHT MECTHOTO COMPOTUBIIEHWA BXOAHOMO OTBEPCTUSA AMS NOAAYN AOMOMHUTENbHOMO
BO3ayxa [cm. Tabnwuuy B.7, Ne 5 (npunoxexue B)];
Py — MMOTHOCTb CMECH AbIMOBbLIX ra30B Nocrne NoAmMelwmnBainus 4ONONHUTENBHOTO BO3AyXa, kr/m3;
W)y, — CKOPOCTb CMeCH [bIMOBbIX ra3oB Nnocre noaMeLlnBaHnsa JOMOMHUTENLHOTO BO3Ayxa, M/c.
TpebyeMoe paspexeHune Mo Bo3ayxy ans ctabunusartopa notoka Py, Ma, BeiumMcnaloT no dopmyne

. ,
mNL +m
Aw =Ry | —— . (55)
m
roe PW —  MWHWMManbHas T4ra otonnuTenbHOro yCTpOI;‘ICTE!a, I'Ia;
M— MacCOBbl pacxoq ObIMOBbIX ra3os, Kr/c.
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3HauyeHMe Ha BXOAe perynatopa TArn oy crneayetr nonyydmTb M3 CyMMbl MUHUMAarnbHOro WM Makcu-
MalribHOro paspeXxeHna MCTOYHWKa Tenna (PW nnn PWmax) n HEOGXO,D,MMOFO AaBlieHnAa B AbIMOBOM TpakTe g0
yCTpOUCTBa noga4yn gonoJIHUTENbLHOro BO3ayxXa.

,D,J'lﬂ NMPOBEPKN yCHOBVII?I no remneparype OENCTBUTENbHbI cneaywumne COoTHOWeHnA

-npu Py + Pgyq <10 og = 10; (56)
-npu Py + Pgyq 2 10 g = Py + Pey1s (57)
rae Py, — MUHUManbHOE paspexeHne MCTOYHUKa Tenna, Ma;

PE\y4 — CONpPOTUBINEHWE YacTV COEOVHMTENBHOMO AMEeMEeHTa, PacnonoXeHHON Nepeq perynsaTtopoM pas-
pexeHus, a.
[na npoBepKkn ycrioBwWi Mo AABMAEHWIO AN MakCUManbHOIO paspeeHus OelCTBUTEeNbHO cnegyoliee
COOTHOLUEHWE
% = Pywmax * Prv1: (57a)

roe PWmax — MakCumMalnbHOe pa3peXeHue NCTOYHWKa Tenna, Ma.

6.4.3 Heo6xoaumoe gaBneHue ANsA NpPeofoneHUuAa CONpoTUBMNEHUA YacTU CoOegUHUTENLHOro ane-
MeHTa, pacnosioXeHHOro nepen ycTpOMCTEOM NOABOAA AONOMHNTENbLHOIO BO3AyXa, Pry,

Heobxogumoe gaBneHne Ons NpeogoneHnss CONpPOoTUBIIEHWMS] YacTU COeANHWTENbLHOro anemeHTa, pac-
NOMOXEHHOTO Nepea PerynaTopom paspexeHus, Pg,,, cnegyeT onpefensite B cOOTBeTCTBUM C 5.11.2.

Ecnu ycTpoincTBo nofadu JononHUTENBLHOMO BO3AyXa pacrnonoXeHo B BEPTUKANbHON YacTh KOHCTPYK-
LMK AN yaaneHus ObIMOBLIX ra30B, TO OTPE30K KOHCTPYKLUMU ANA yaaneHusa AbIMOBbLIX ra3oB 40 YCTPOWCTBa
nogayn AOMNOMHUTENLHOMO BO3AYXa MOXHO paccMaTpuBaTh Kak YacTb COeAUHUTENLHOro anemMeHTa. [ing cra-
Bunuaatopa noToka LOMKHO AeNCTBOBaTL PaBeHCTBo Py = 0.

6.4.4 YcnoBve no gaBrneHuio NpyM HanM4nmn OonosiHUTeNnbLHOro Bo3gyxa

[ns kaxgoro 3Ha4eHWs MaccoBOro pacxoja AOMNOMHWUTENbLHOrO Bo3gyxa Heobxoaumo onpegenuTb Mu-
HUManbLHO HeoOXoOAUMOE paspeXeHne UMM MakCUMAanbHO BO3MOXHOE paspeeHne Ha BXOA4e ObIMOBLIX ra3oB
B BEPTUKAbHYIO YaCcTb KOHCTPYKUMW ANS yOaneHWs AbIMOBbIX rasos, Py, unu Pz . 1 CpaBHUBATL €€ C pas-
pexeHuem Pz unu P, .. B 3TON TOYke.

[Onsa KOHTPONs BbINOMHEHWS YCNOBUIA N0 TeMnepaType creayeT BbiNONHUTbL paBeHCTBO

Pz =Py —Pr—P 2Py * Py * Pryy = Pze. (38

roe PH — camorT4ra, la;
Pgr — conpoTuBneHne BepTUkanbHOW YacTu KOHCTPYKUUW ANs yaaneHns AbIMOBbIX rasos, lMa;
PL — BETPOBOE AasreHue, Ma;
PgnL — Heobxoavmoe paspexeHve NpUTOYHOro BO3ayxa npu nogaqe AONoNHUTENsHOro Bo3ayxa, a;
Py — Tpebyemoe paspexeHune B YCTPOMCTBE Nofaqu [OMONHWUTENbHOro Bo3ayxa wnu ctabunusartopa
noToka, la;
Pgyo — cONpoTMBReHue 4acTu CoeAWHUTENbLHOO aneMeHTa, pacnonoXeHHOW nocne perynatopa paspe-
XEeHWs MNK nocre rnpepeiBaTens T4ru, MNa.
[ng Toro, yTobbl YCNOBUSI N0 A4ABNEHWIO ANA MAaKCUManbHOMo paspexeHns bbinu yaoBNeTBOPEHbI, J0MK-
HO BbITh BBIMOMHEHO CNefyrLlee paBeHCTBO

Pzmax = Pr = Pr= PenL * Pt Prvz = Pzemax: (58a)
MpumedvaHne — 3HaveHna Py u Py B chopmynax (58) 1 (58a) MoryT oTnn4aTtbCs APYr OT Apyra U3-3a pasnuyna
YCMOBWA.

ﬂ,ﬂﬂ yCTpOi?ICTBa nogadyn OONONMHUTENbHOIo BO34yXa, pacnonoXeHHOro B KOHCTPYKUMW ONA yaoaneHwuA
AbIMOBbIX ra30B BblLWIEe BXOOa ObIMOBbIX ra3oB, HEOGXO,EWIMO NnpoBepuTb yCrioBue no gaBneHuo nocne yCTpOﬁ-
cTBa nogadu OJOnOoNMHUTENbHOIo BO34yxXa.

6.5 YcnoBue no TemMmnepaTtype € y4eTOM AONONMHUTENBLHOIO Bo3ayxa

Ycnosue no TeMmnepartype B YCTbe KOHCTPYKUMW ONA yaaneHUAa ObIMOBbIX ra30B OOJTKHO OblTb npoBepe-
HO B cooTBeTCTBUKM € 5.8 1 5.12 ¢ ncnonb3oBaHWeM nokasaTenen cMecu AbIMOBbIX ra30B 1M AOMNONHUTENbHOTO
BO3ayxa.
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7 MeToauka pacyeta CUCTEMbI «BO3AYX—/AbIMOBLIe rasbi» (LAS)

7.1 O6wWwune NpUHUMUNLbI

BoeluucneHue BHYTPEHHUX pa3MepoB (nonepequro Cel-leHVIﬂ) KOHCTPYKUWW ONA yOaneHusa ObIMOBbIX ra-
30B, paﬁOTaI-DLLI,MX nog paspexeHuem, OCHOBaHO Ha CrefyrLluX YeTblpeX KpUTeEpUAX:

- MMHMMalbHOE pa3pexeHne Ha BXoe ObIMOBbIX ra30B B BEPTUKAJIbHYH 4aCTb KOHCTPYKUMK ONA yaane-
HWUA ObIMOBbLIX ra30B O0OJTXKHO ObiTe Gonblue Unn paBHO MMHUManbHO HEOGXOE,VIMOMy pa3pexeHn Ha BXoge
ObIMOBbIX ra30B B BEPTUKAITIbHYI H4aCTb KOHCTPYKUWK OANA yaoaneHUsA ObIMOBbIX ra30B;

- MUHUMalbHOE pa3pexeHWe Ha BXOo4e ObIMOBbLIX NAa30B B BEPTUKAlbHYH Y4aCTb KOHCTPYKUMW ONA YOa-
NeHnA ObIMOBbIX ra30oB JOIMKHO ObITb DOMnbLUe UNu paBHO COMPOTUBIIEHWIO Ha BbIXOAE M3 WWaXThl Ad BO3AYyXa,

- MakCUMarbHOE pa3pexeHue Ha BXoAde ObIMOBbIX ra3oB B BEPTUKAlNbHYK H4aCcTb KOHCTPYKUMKW ONA YOa-
NeHnA ObIMOBbLIX ra30oB OOJTXKHO ObITb MEHbLUE UK pPaBHO MakCUMarsribHO JOonNyCTUMOMY pa3pexXeHW Ha BXoe
ObIMOBbIX ra30B B KOHCTPYKUWIO O5A yOaneHua ObIMOBbIX ra3oB;

- TeMneparypa BHyTDEHHEH NOBEPXHOCTWU YCTbA KOHCTPYKUMW ONA yOaneHnAa ObIMOBbLIX ra3oB OOIKHa
ObITh DonbLUe nnu paBHa npegenbHo ,EI,OI'IYCTVIMDH TemMnepartype.

BoeluucneHue BHYTPEHHUX pa3MepoB (nonepequro Cel-leHVIﬂ) KOHCTPYKUWK ONA yoaneHud ObIMOBLIX ra-
30B C U3BLITOYHbLIM AdaBneHunemMm OCHOBaHO Ha CneyrLlmnXx yCrioBUAaX:

- MakcumanebHoe n3bbITo4Hoe daBlieHne Ha BXo4e ObIMOBbIX ra3oB B BEPTUKaAlIbHYH 4aCTb KOHCTPYKLUKMN
Ona yoaneHnsa ObIMOBbLIX ra3oB JOJDKHO ObITb MEHbLUE UK paBHO MakCuMalbHO JONYCTUMOMY I/I36bITO‘-IHOMy
0aBITEHUKO Ha BX04e ObIMOBbIX ra30B B BEPTUKalIbHYH HYaCTb KOHCTPYKUWKW ONA yoarneHWA ObIMOBbIX ra3oB;

- MakcumanbHoe M3bbITouHoe daBrneHue B COeAUHUTENbHOM 3rieMeHTe U B BepTVIKaJ'IbHOF‘I 4YacTKn KOH-
CTPYKUMK OnA yoaneHWAa ObIMOBbIX Na30B HEe OOIMKHO NpeBbillaTh pa3HOCTE MexXay W3DLITOYHBIM AaBlieHuemMm,
Ha KOTOpOe OHW pacCHUTaHbl, U JaBNeHWeM OKPYXakLwero Bosfgyxa, nogaBaemMoro Ha ropeHue;

- MMHUManbHoe M36bITo4YHOE daBrieHue Ha BXo4e ObIMOBbIX ra30B B BEPTUKaAlIbHYH Y4aCTb KOHCTPYKUKMN
Ona yoaneHnAa ObIMOBbLIX ra3oB JOIMKHO BbITe GonbLue Unu paBHO MWHMMAalbHO OONYCTUMOTO M36bITOYHOMO
OaBlieHUA Ha BXo4e ObIMOBbIX ra30B B BEPTUKAJIbHYH YaCTb KOHCTPYKUMK ONA yaaneHua ObIMOBbIX Ia30B;

- TeMneparypa BHyTpeHHEI?I NOBEPXHOCTWU YCTbA KOHCTPYKUMU ONA yOaneHWAa ObIMOBbLIX ra3oB OOIKHa
ObITh DonbLUe U1 paBHa npegenbHo ,ELOI'IyCTI/IMDI?I TeMnepartype.

MpumeyaHne — YcnoBusa No AaBneHWo O15 MakCUMarnbHOTO paspekeHnss UNnii MMHUMarnbHOTo M3BbITOYHOO
JaBreHus HeobxoauMMbl TOMLKO B TOM Cry4ae, ecnu ycTaHoBMNeH npeaesn No MakCMManbHOMY paspexeHuto Ans UCTOYHUKA

TEenna, pa60Tarou.|ero nog paspexeHuem, nnnm MMHMManbHoe 13beITOYHOE nasrneHne ona UCTOYHKWKa Tenna, pa60Tarou.|,er0
npu N30bITO4YHOM AaBlneHnn.

[na nogTeepxaeHns ykasaHHbIX YCMOBUI MCNoNb3yoT ABa Habopa BHELWHUX YCNOoBWIA:

- BblYMCNEHNE MUHUMANbLHOMO pas3pexeHnsa U MakCcUManbHOro M3bbITOYHOro AaBNeHUs BINMOMHAKT 4N
YCrNoBWIA, KOr4a TeNMNoBas Harpyska Ha KOHCTPYKUMWIO ANS yaaneHus AbIMOBbLIX Fa30B MUMHMManbHa (T. €. BbICO-
Kasi Hapy>XHasi TemnepaTtypa);

- BblYMCNEHNE MAaKCMMAaIbHOTO paspeXeHusa 1 MUHUMAanNbHOro M3bbITOYHOrO AaBNeHus, a Takke TemMne-
paTypbl BHYTPEHHEW MOBEPXHOCTW BbIMOMHAOT AMSA YCNOBUKW, KOrga TemnepaTtypa BHYTPM KOHCTPYKUWKW 4ns
yAaneHus ObIMOBbIX ra30B MUHUMAarnbHa (T. €. HM3Kasa HapykHasa Temneparypa).

[Mpw pac4eTe cuCTeEMbl «BO3QYX—OaObIMOBbIE ra3bi» (LAS), cocToswen M3 KOHCTPYKLMW AN yaaneHus
ObIMOBLIX Fa30B WM LWWaxThl Nogaqyy BO3AyXa, OHa OOMmKHa ObiTh pasgeneHa Ha Nse,g OTPE3KOB pPaBHOW AMWHBI,
npu 3TOM MakcumManbHasa gnvHa oTpeska gomkHa coctaenath 0,5 m.

Ecnu TepMmuyeckoe conpoTUBEHWE MeXOY KOHCTPYKUMEN AN yaaneHUsa ObIMOBbLIX ra3oB (LUaxTow Obl-
MOBBIX Fa30B) M LLaxXTon Bo3gyxa npesbiwaet 0,65 M2 - K/BT (Nseg = 1), To oeneHne Ha OTPe3kK He TpebyeTcs.

Tpyby Anga yganeHus ObIMOBbLIX ra30B COEAMHWUTENBHOrO 3NeMeHTa W COeQMHWUTENbHbLIA BO34YX0BOL
cregyet pasgenuTb Ha Nsegv OTPEe3KOB PaBHOW AMNMWHBI, NPM 3TOM MakcuMankeHasa OfnHa oTpeska A4oMMKHa co-
ctaenaTte 0,5 m. Ecnun TepMuyeckoe conpoTUBEHWE B COBONHUTENEHOM 3reMeHTe Mexay Tpyboi yaaneHus
ObIMOBbIX ra30B U COeANHUTENbHBLIM BO34YX0BOAOM npesBbiwaeT 0,65 M2 - K/BT (NSE,QV = 1), To geneHne Ha
OTpe3kn He TpebyeTcs.

7.2 TpeboBaHMA NO AaBNeHUIO

CooTtHoweHua (1), (2a) u (59) ona KOHCTPYKUUW ONS yaaneHus ObIMOBbIX ra30B Mo paspemeHuem n
cooTHoweHus (3), (5a), (60) n (61) ona KOHCTPYKUUKW ANSA yOaneHWa ObIMOBbIX ra30oB M3bbITOYHOro AaBMNeHUs
AOMKHbI BBIMOMHATHCSA ANA BCEX COOTBETCTRYIOLMX paboymnx yCroBuiA.

Pz 2 Pgg * Pup; (59)
29
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/78

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65922
https://gostexpert.ru/gost/gost-59978.1-2022?utm_source=pdf&utm_medium=65922&utm_term=page

FOCT P 59978.1—2022

P70 = Pzexcess — (Pre * PHg): (60)
P20 * Prv = Pzyvexcess — P (61)
rae PZ — pa3pexeHne Ha BXode ObIMOBbIX Na3oB B BepTMKaJ‘IbHyPO 4acTb KOHCprKuMW ona y,ﬂ,aﬂeHVlﬂ

ObIMOBbIX rasos, [a;

Prg — COMpOTMBNEHUe WaxTbl Nogayun Bosayxa, Ma;

PHB — camoT4dra B WwaxTe Bo3ayxa, a;

Pzo — v36bITO4HOE AaBrneHne Ha BXOAE AbIMOBbIX ra30B B BEPTUKANbHYK YacTk KOHCTPYKUWW ANS
yoaneHwss AbIMOBbIX ra3os, [a;

P7eycess — MaKCMManbHOe pacyeTHOe AaBneHWe KOHCTPYKUWMK ANA yaaneHvs AbIMOBbIX rasos, [la.
Pgy — conpoTuBrieHne CoequHUTENbLHOTO anemMenTa, Ma;
P\/excess — MaKCMMarbHOE pacyeTHOe AaBneHVe COeaVHUTENLHOM aneMeHTa, la;
ConpoTvenexue BoagywHoro Tpakta Pg, la, BbIMUCIIAKT C UCTIONb30BaHUEM Creayowero ypaBHeHus:

Pg = Pyg * Prg * Pray * Pupv: (62)

rae Pyg — camoTsra waxThl noga4u sosgyxa, Ma;
Prg — conpoTuBneHue WwaxTsl nogayu sosgyxa, Ma;
Prpy — CONpOTUBMNEHWe COeaMHNTENLHOrO Bo3ayxosoaa, MNa;
Py — camotsra coeguHUTensHOrO Bosayxoeoaa, Ma.

7.3 YcnoBuAa no temneparype
CooTHoweHwus (6) v (7) AOMKHBLI BEIMOMHATHCS.

7.4 MeToguka pac4eTta

Ona BblYMCNEHNA 3HAYEHWIA aBNEeHNA U TeMnepaTypbl NO 3aBUCUMOCTSIM, BblPaXXEHHBIM YpaBHEHWUAMM
(1), (2a), (3), (5a), (6), (59), (60) n (61), cnegyeT NONY4YUTb 3HAYEHUSA NAPaMETPOB XapaKTEPUCTUKNA ObIMOBbIX
rasoB MCTOYHWMKA Tenna B COOTBETCTBUMU C 5.5.

MapameTpbl, ykazaHHble B 7.6, JOMKHBLI ObiTh NONy4YeHbl OANA KOHCTPYKUMWM ONS yOaneHWsl ObIMOBLIX
raso., cOeAVHWUTENLHOTO ANeMeHTa, WaxThl BO3AyXa W COeAUHUTENbHOro Bo3ayxosoaa. [na HOBbIX KOHCTPYK-
UM Ona yaaneHus ObIMOBbIX ra30B cnefyeT MCNonb30oBaTh npeaBapuTeribHO paccyMTaHHOEe 3HadyeHue pas-
Mepa ObIMOBOro KaHana.

B 7.7—7.11 npegcTtaBneHkbl BblYMCNEHWS, HE0BXoAUMbIE ONA 3aBeplUeHUsa TeNMOTeEXHUYECKOro U a3po-
OMHaMMYECKOro pac4eToB KOHCTPYKLMK A8 yaaneHuss AbIMOBbIX ra3oB. Popmyrnbl, NpMBeAeHHbIe B 7.7, obe-
CMeYynBaKT BbIYMCINEHUA OCHOBHbLIX NMapaMeTpPOoB, KOTOpbie HeoBXoaMMbI AN AanbHENLLNX pacyeToB.

B 5.5.3 u 7.8 npuBegeHsl popmMynbl ANSA BbIYUCIIEHUA COOTBETCTBYIOLLUX TeMnepaTyp. PopmMynsl Ans
MAOTHOCTM ObIMOBLIX FrA30B U MX CKOPOCTWU NpuBedeHsbl B 7.9.

MeToguky, npegctaerneHHyto B 7.10 n 11.11, cnegyeT ucnonb3oBaTh 418 KOHTPOMA BbINOMHEHWS YCro-
BMIW no gasnexHuio. MeTtoguky, npegctaeneHHyto B 7.12, cnegyeT UCNONb30BaTth AMNA KOHTPOMNSA BbINOMNHEHWA
YCNOBUK Mo TemnepaTtype.

KoHTponb BLINOMHEHWUA YCNOBUIA MO AAaBNEHUIO U TeMnepaTtype cnegyeT NpoBOAUTL ABaXAbl:

- ANnsi HOMWHANLHOW TENMOBOM MOLLHOCTW MCTOYHKUKA Tenna;

- ONA HauMeHbLUero 3Ha4YeHnsd 13 guanas’oHa TennoBbiX MOLHOCTEW, YKa3aHHOro U3roToBUTENEM OTO-
NUTENLHOTO YCTPONCTBA.

7.5 MNapameTpbl AbIMOBbIX Fra30B UCTOYHUKA Tenna

I'Iaparvleprl ObIMOBbLIX ra30B UCTOYHUKA Tenna cnegyeTt BblYUCNATL B COOTBETCTBUN C 5:5.

7.6 NMNapameTpbl gNA pacyeTa

MapameTpbl cneayeT BblYUCNATL B COOTBETCTBUM € 5.6.

CpefHue 3HauYeHWs LIePOXOBATOCTU WaXThbl BO3AYXa fg M COBANHUTENbLHOMO BO3AYXOBOAA I, AOMKEH
npenocTaBuTb U3roToBUTENb U3genusa. CpegHUe 3HaYEHUS LEePOXOBATOCTM OBLIYHO UCNONb3YeMbIX MaTepua-
NoB npusegeHsl B Tabnuue B.4 (mpunoxeHue B).

Tepmuyeckoe conpoTUBMeHUe LWaxTbl Bo3ayxa (1/A)g M coeanHUTENbLHOMO Bo3ayxosoaa (1/A)gy, Aony-
CKaeTCs onpefensaTs B COOTBETCTBUM € 5.6.3, Kak Ans AbIMOBbLIX TPY6.

B dopmyne (10) D;, — 3T0 BHYTPEHHWI TMAPaBNMYECKUA AUamMeTp WwaxTbl Bo3gyxa Dz nnu coeanHu-
TenbHOro Bo3ayxoBoaa Dy gy
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7.7 OCHOBHbI€ BblYUCNAEMble 3HAYeHUA

7.7.1 TemnepaTtypa Bo3gyxa

7.7.1.1 ObLwue nonoxeHus

[na KOHCTPYKUMiA 4NAa yaaneHns ObIMOBEIX rasos, MPOXOo4sWMX Yepes oborpesaemMble 30HbI, Heobxoaw-
MO YUYUTLIBATL pasnuyne Mexay TemnepaTtypamMu HapyxHoro 1 OKpyxarwLlero Bosgyxa.

7.7.1.2 Temnepatypa HapyxHoro sosayxa 7|

Ana koHTpons TpeboBaHwmit NO AABMNEHUI0 TEMNEPAaTypy HapyXHOro Bo3ayxa T Ans CUCTeM OTOMMEHWs
BbIYUCASAIOT, Kak NpaBuro, ¢ UCNonb30BaHNEM:

T, =288,15 K (f =15 °C) — ansa BbI4MCNEHNA MUHUMaTbHOTO Pa3pexeHnsa Ui MakcMmarbHOro nabbi-
TOYHOrO AaBMeHust Ha BXoAe AbIMOBbIX ra30B B BEPTUKANbHYIO YacTb KOHCTPYKLWKW AN yoaneHusa AbIMOBbIX
rasos;

T, = 258,15 K (f, = =15 °C) — ans BbMUCNEHMS MAKCUMATbHOTO PaspexeHns UM MUHUMarbHOro 13-
ObITOYHOrO JaBMNeHMs Ha BX0oAe ALIMOBLIX ra30B B BEPTMKANbHYH YacTb KOHCTPYKLMKW ANS yaaneHusa AbIMOBbIX
rasos.

MoryT BbITb UCMIONB30BaAHLI APYTUE 3Ha4YeHUs T| Ha OCHOBE OaHHbLIX HALMOHAmNbHbIX CTaHOapTOB.

7.7.1.3 Temnepartypa okpyxatowiero sosayxa T,

[na KOHTpONs BbINONHEHWs TpeboBaHWi MO AABMNEHWU0 ANA MUHUMAaNbHOIO PaspeXeHuss UM Makcu-
ManbHOro n3bbLITOYHOro AaBneHns creayeT UCNonb3osaThk TeMnepaTypy okpyxawulero sosayxa T, =T, . [Ina
KOHTPOMS BbIMONHEHWA TpeboBaHWi Mo AaBneHuto AN MakCMMarnbHOro paspexeHns Unm MUHUManbsHOTO MU3-
OblToWHOro gaBneHus, a Takke TpeboBaHWA NO TemnepaType cnedyeT MCMOoNb3oBaTh Creayllne 3HaYeHns
TeMnepaTypbl OKpyatoLero sosgyxa T ;.

Tuo = TL (tuo = tL)=

T, = 288,15K (t, = 15 °C),
T,n=293,15K (t,, = 20 °C),
Tul = Tuo (tul = tuo)’
T, =273,15K &, =0,

rae T,, — TemnepaTypa OKpyXaloLero Bo3ayxa B yCTbe KOHCTPYKLUM AN yAAneHs ObIMOBbLIX rasos, K;
T, — TemnepaTtypa OKpY)XarLlero Bo3ayxa B oTannueaemMom nomeweHunn, K;
T.n, — TemnepaTtypa OKpyatollero sosayxa B oborpesaembix 3oHax, K;
T, — Temneparypa OKpyXatoLero Bo3gyxa BHe 3aaHus, K;
T, — TemnepaTypa OKpyXalolLlero Bo3ayxa Ana HeoTannmMsaemMblx NoMeLeHin BHYTpK 3aaHns, K.
MoryT 6biTb MCMONBb30BaHbI APYrMe 3HAYEHNS T, Ha OCHOBE AaHHbIX HALMOHAaNbHbLIX CTAaHAAPTOB.
7.7.2 pyrue ucxogHble gaHHbIe

Opyrne ncxogHble AaHHbIe crnefyeT BhIHMUCNATE B COOTBETCTBUM € 5.7.2—5.7.6 n 5.7.8.

7.8 OnpepeneHue Temneparyp

7.8.1 He koHUeHTpU4eckne (pacnonoXeHHble PAAOoM) WaxTbl

Ecnn Tepmuyeckoe CONpOTMBIIEHWE MEXAY LaxToM AbIMOBbIX ra30B M LUAXTOW BO3[AyXa PaBHO WM
Gonblue 0,65 m2 - K/BT, TemnepaTtypy ObIMOBbLIX TA30B B CNy4Yae pa3fenbHbiX KaHaMnoB cnefyeT paccynTeiBaTh
B COOTBETCTBMMU C paszgenom 5. TemnepaTtypy Bo3dyxa Ha ropeHue BHYTPW BO3LYLIHOW WAaXThl cnegyeTt npu-
HUMAaTb paBHOW TEMMNepaType HapPYKHOro BO3ayxa.

Ecnn Tepmuueckoe conpoTUBMEHWE Mexay LWaxToh ObIMOBLIX ra30B WM LWaxTol BO3gyxa MeHee
0,65 M2 - K/Br, pPaBHO UIMM NPEBLILIAET TEPMUYECKOE CONPOTUBIEHME CTEH BHE LUAXThI, TEMNEPATYPY AbIMOBbIX
rasoB B OTAElNbHLIX WaXTax crnejyeT paccyuTbiBaTb B COOTBETCTBUM C pasfernom 5.

CpenHve Temneparypbl BO3[lyXa Ha ropeHune B BO3AYLWHON WwaxTte T g CrneayeTt paccHuTbiBaTh C UCTONb-
30BaHWeM crefyollero ypaBsHeHus

Tme =553 (63)

roe T, — TeMnepaTypa Hapy»Horo sosgyxa, K;
T, — cpenHsas TemnepaTtypa AbIMOBbIX rasos, K.
B opyrux cnyyaax pacyeTt TemnepaTtypbl CneayeT BbINONHATL Tak, Kak npueeaeHo B 7.8.2 unu 7.8.3.
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7.8.2 KoHUeHTpU4YecKue WaxTbl ONA BbIYMCNEHUA Ha OCHOBe MonpaBo4YHoOro KoadduuneHTa
Ha TenfoBOe U3Ny4YeHune

7.8.2.1 O6Wwme nonoxeHus

B cnyuyae KOHUEHTpUYECKMX LWaxT ANs BblYMCNEHWA TeMnepaTypbl crneayeT UCNonb30BaTh Te e Nnoka-
3atenu, YTo M 4Ns BbINOMHEHWUS YCMOBUA N0 OaBMNEHMWIO.

[nsa BblMMCNEHUA 3HAYEHWUIA TEMMNepaTypbl B KOHLEHTPWYECKON WaxTe HeobXoaMMo MCNob30BaTh Me-
Too UTepaunu. PekomeHayeTcs Ha4uHaTb BbIYMCNEHWE OT MePBOro y4acTka COeqMHUTENbHOro aneMeHTa j= 1,
NCNOMb3ys NpW 3TOM NPeaBapuMTenbHO paccYMTaHHOe 3HaqYeHne TemnepaTypbl BO34yxa Ha ropeHue Ha BbiXo-
A€ N3 KOHLEHTPUYECKOTO COBAVHUTENLHOTO anemeHTa T g, 4. 3atem nyTeM uTepaLui, UICNonb3ys ypaBHeHue
13 7.8.2, HaxoOsAT Takoe 3HadeHue T 0BV,1+ PV KOTOPOM BhIMOMHAETCA Criefylollee ycnosue

P <
i eB,Nseg TI_I =2 1! (64)
rae T oBV.1 TeMnepartypa Bo34yXa A5d ropeHnda Ha BbiXo4e M3 OTpe3Ka 1 coeVHUTEeNbHOIo aneMeHTa, K;
TﬂB,Nseg — TeMnepartypa B0o34yXa A5d ropeHna Ha BXo[4e B OTPEe30K Nseg, K;
TL — TeMnepartypa Hapy>XHOoro so3ayxa, K;
N — KOnM4ecTBO OTPEe3KOB KOHCTPYKUWMK O5A yOoaneHWAa AbIMOBbIX ra3oB, NCMONb3yemMoe B BblHNG-

seg
nexHun.

7.8.2.2 TemnepaTypa NpUTOYHOMO BO34YXa W AbIMOBLIX FA30B B COEAWHUTENbHLIX 3NeMeHTax

Ecnu TepMuyeckoe COMpOTUBIEHUE MeXOY COEOUHUTENLHBIM 3NEMEHTOM KOHCTPYKUMK AN yOaneHus
ALIMOBLIX a30B W COEAMHUTENbHLIM 3rleMeHTOM Bo3dyxoBofa npesbiwaeT 0,65 M2 - K/BT, sHayeHna Temne-
paTypbl AbIMOBOIO rasa W MpUTOYHOrO BO3AyXa A8 COeQMHWUTENbHbLIX 3NIEMEHTOB CriedyeT pacCyvTLIBaThL B
COOTBETCTBUM C pasgenom 5. 3atem HeobxoaumMo npeasapuTenbHO onpe,qenmb Temneparypy «Boe.,qyxa ans
ropenus» Tegy p. (v B Hauane y4acTka coeuHUTEnbHOTO arnemMeHTa j = Segv, npn aToM Temnepatypa T gy 4
B KOHLIe y4acTka coep,MHMTeanoro anemMeHTa j = 1 (cM. 7.8.2.1) He JOMKHbI UCMONL30BaTLCS.

B gopyrux crniyyasix onpegeneHye TemnepaTyp AbIMOBLIX Ta30B U BO3[yXa Ha ropeHue B COeaUHUTENBHOM
anemMeHTe creayeT BhIMONHATE creaylwmuM obpazom:

Temnepatypa AbIMOBbIX ra3oB Ty, 1, K Ha Bxofe B COEAMHWTESbHLIN AIEMEHT, T. €. B Ha4asne nepsoro
0Tpeska coegUHUTENbLHOTO anemeHTa j = 1 cocTaBnsieT

Tevi=Tw (65)
rae TW — TemMnepartypa ObIMOBbLIX a30B Ha BbiX0Oe M3 UCTOYHMKA Tenna, K.
TeMnEpaTypa AbIMOBbIX ra30B T V]’ K B Hauane 0Tpe3KOB] > 1 coeHUTEeNnbHOIo aneMeHTa CoOCTaBuUT

Tevi= Tov, j-1- (66)
rae T -— TeMnepartypa ObIMOBbIX ra30B B KOHLUE DTpeaKaj coeguHUTenbHOro aneMeHTa, K.

TemnepaTypy BO3/lyxa AINsi TOPEHWsi B KOHLE OTpeska j = T g 1 COBAMHUTENBbHOTO dNemMeHTa crefyet
nepecyutatb (cm. 7.8.2.1).

MpumedaHMe — B OONOMHeHWE K KOHTPOMO TpeboBaHUiA No TemMnepaTtype KOHCTPYKLMK ANs yaaneHus AbIMo-
BbIX ra30B MOXHO TaKke KOHTPONMPOBaTL TEMNEPaTypy NPUTOYHOrO BO3AyXa Ty ¢ B KOHUE OTpeska j = 1 coeuHuTeNb-
HOMO MPWUTOYHOTO BO3AYXOBOAA, ECTNM M3rOTOBWTENb NPEOOCTAaBUT AaHHbIE MO MaKCUMarnbHOKW TemnepaTtype Bo3ayxa Ha
BXO[E B MCTOYHMK Tenna.

TeMI'IepaTypa NPUTOHMHOTO BO3yXa TDB_f KB KOHLUE 0Tpe3KOBj > 1 coegNHNTerNnbHOIo anemMmeHTa CoOCTaBuT
Togj= TeB 10 (67)
raoe T B_,' 1 TeMnepartypa Bo3ayxa and ropeHua B Ha4dane OTpESKaj coeguHUTenbHOro aneMeHTa, K.

TemnepaTypy ObIMOBbIX rasoe T, oV, B KOHLUE OTPESKaj KOaKCMarnbHOro COeqUHUTENbHOroO anemMeHTa crne-
AOYET BbIMMNCNATE, UCNOMb3yA crieaywlulee ypaBHeHWe

_(2_Kv,j)'(2_KBV,j)'TeV,j_Z'KV,j'(EV,j'TeV,,' 2:Topy,j + Ky, - uVj)

Ty i = (68)
oV,j !
(2+Kv,;)-(2-Kav,)-2-Ky-Evy,
C y4eTOM, 4TO
iy
Eyj=m——"— % (69)
Mg - Copv, j
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roe KVj — KOSCbCpMLI,MEHT oxXnaxgeHwa OTpe3Kaf COeVNHUTENbLHOTO arieMeHTa no rasy,;
KBV,j — KOa(hUUMEHT oxnaxaoeHus OTpeaxaj COeqMHUTENBbHOrO 3nemMeHTa No BO3AYyXY;
Ter — TeMneparypa ObIMOBbIX ra3oB B Ha4arne OTPESKaj COEAWHUTENbLHOro anemeHTa, K;
EVj — OTHOWEHWE TENNOBbLIX NMNOTOKOB AbIMOBbLIX NA30B 1 BO3yXa, N04aBacMOro Ha ropeHunsA, B OTPpe3kKe
j COeOUNHUTENBHOIo 3N1eMeHTa;
T BV, — TeMneparypa Bo3ayxa and ropeHuda B KOHUe OoTpe3ka j coeguHUTenNbHOro anemeHTa, K;

(o]
T, 7 TeMmnepartypa OKpyXaklLlero so3ayxa B OTDe3K9j COeaVHUTENBHOro aneMeHTa, K;

u
M — MAacCcOBbIA pacxoq ObIMOBbIX rasos, Kr/c;

pVj yoenbHaa TenfnnoeMKoCTb ObIMOBbBIX Ta30B B OTpeaxej COoeVHUTENbHOIO anemMmeHTa, ﬂ)Kf(Kl" K);

Mg — MAacCOBbII pacxof Bo3ayxa ANs ropeHus, Kr/c;
Cpgyj — YOenbHasi TEMnoemKkocTb BO3dyxa Afsl TOPEHUst B OTPe3ke j COEAMHWUTENBHOMO 3NEMEHTa,
Iok/(kr - K).
TemnepaTypy BO3Ayxa Ans rOPEHUst B Ha4ane OTpes3ka j KOaKCUanbHOro COeOMHUTENbHOro 3rieMeHTa

C

TeBVJ BbIMMCNAKT, UCNONb3YA crneayrwuee ypaBHEHNE
2
Tepv,j = Tev,j +Tov,j — ToBv,j — P (TeV,j - ToV,j)v (70)
V)
roe TeV,j — TemMneparypa ObIMOBbIX ra30B B Ha4arne OTpe3Kaj coegMHUTENbHOIO anemMeHTa, K;

TOVj — TeMrnepartypa ObIMOBbIX ra30B B KOHUE OTpESKa_f COeVHUTENBHOTO anemeHTa, K;
TOBV,j — TeMhnepartypa Bo3yxa And ropeHnsd B KOHLUe yl-IaCTKaf COeOUVHUTENbHOro anemeHTa, K;

va — KOSCbeI/ILI,VIE.‘HT oxnaxaeHusa AbIMOBOro KaHana OTpe3Kaf COEAMHWTENbBLHOIO anemMeHTa.

M puMmedYyaHune fYDaBHeHMH, npuBedeHHbIE BblWE, NONy4eHbl NPy YCNoBWUK, YTO NEPEHOC Tenna HpM6ﬂVI>|(eHHO
MOXHO pacCcyuTaTbk NO Pa3HOCTWU CpeaHuX TeMnepartyp.

TemnepaTypy ObIMOBbLIX ra30B, YCPEAHEHHYIO MO ANMHE OTPe3Ka j KOAaKCMansHOro NpUucoeauHUTENBHOIO
anemeHTa va,j, K, BelumncnsoT no popmyne

Tev,j +Tov
Tmv,j = — (71)

roe TeV,j — TemnepaTypa ObIMOBbIX ra30B B Havarne oTpeska j coeANHUTENbHOro anemeHTa, K;
TovJ- — TemnepaTypa ObIMOBbIX ra30B B KOHLE OTpe3Ka j coOeAMHUTENbLHOro anemeHTa, K.
TemnepaTypy Bo3gyxa Ang ropeHusi, ycpegHeHHYo No anvHe oTpeska j KoakcnarnbHOro CoeAuHUTEensHo-
ro areMeHTa TmBVJ’ K, BbluMCnAOT no dopmyrne

Tepv,j *+ ToBv,j
TmBv,j = — (72)

roe TeBVU,- — TemnepaTypa Bo3Ayxa AN ropeHus B Havane oTpeska j CoeQuHUTeNnbHOoro anemMeHTa, K;
Togy,; — Temnepatypa BO3ayxa Ans ropeHus B KOHLE 0Tpe3ka j COeANHUTENBHOTO anemeHTa, K.
7.8.2.3 TemnepaTypa AbIMOBbIX ra3oB 1M BO3dyxa AN ropeHust B 0TpesKax LWaxThl AbIMOBbLIX Fa30B 1 BO3-
OYLUHOW LWaxThbl
TemnepaTypa [bIMOBbIX ra30B Ha BXOAE B KOHCTPYKLMWIO ANS yAaneHnst AbIMOBbIX rasoB T, 4, K, T. e. B

Ha4Yane nepBoro OTpe3Kaf =1 KOHCTPYKUWMK ONA yoanedna gbIMOBbIX ra3oB
Te 1 = TovNeegy? (73)
roe TOV Nseg\/ — TemMnepartypa AbIMOBbIX a30B B KOHUEe OTpe3Ka NSGQV coedMHWUTelnbHOro arfieMeHTa, K.

TewlnepaTypa ObIMOBbIX rasoB T, K, B Hayane OTpesxaj >1 KOHCTPYKUMW ONnA yoaneHna ObIMOBbIX

e
raso.:
Te,j = To,j—1' (74)
roe TDJ“1 — TemMnepaTypa ObIMOBLIX ra30B B KOHLE y4acTKa f — 1 KOHCTPYKLMK ANA yaaneHusa ObiMoBbIX rasos, K.
TemnepaTtypa Bo3gyxa Ans ropeHus ToB,?* K, B KOHUe oTpe3ka j = 1 waxTel Bo3gyxa:

ToB,1 = TeBVNeogy, (75)

roe TeBV,Nsegv — TemnepaTypa Bo3fyxa N roOpeHus B Havyane coeguHUTENbHOro aneMeHTa Nsegv, K.
33
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Temnepatypa Bo3gyxa Ans ropeHus ToBJ= K, B KOHLE OTpe3KoB j > 1 waxTkl BO3gyxa:

To,j = Tem j1- (76)

raoe TeB,j — TeMnepartypa Bo3ayxa 414 ropeHuAa B Ha4dane OTDESKaj NMPUTO4YHOrO BO34yXa, K.
TemnepaTypy AbIMOBbIX ra30B B KOHLE OTPE3Ka j KOHCTPYKUMN ANs yAaneHus AbiMoBbix rasos T, K,

BLIYMCAAKT Mo hopmyne
T (2-K))-(2-Ka ;) -2-K;-(E; To ;-2 Tog  + K ;- Ty ) )
{55 KA ’
(2+K;)-(2-Ka,)-2K; E;
oy
roe Ej =B (78)
mg - CpB,j

roe Kj — k03hPMLUEHT oxNaXAeHUs AbIMOBOTO KaHana OTpeaka j KOHCTPYKUMKW AN yaaneHus ObIMOBbIX
rasos;
KBJ' — k03hhMLMEHT OXNaXaeHWa KaHana Bo3ayxa ANsi TOpeHMs oTpeska j WaxThl Bo3ayxa;
EJ,- — OTHOLUEHWE TEMMOBbIX NMOTOKOB AbIMOBLIX ra30B W BO3AyXa O FOPEHUS B OTPE3KE j KOHCTPYKLUM
AN yAaneHus AbIMOBbIX rasos;

T, j — Temneparypa AbIMOBbIX ra30B B Ha4ase OTPe3ka j KOHCTPYKLUM ANst yianeHus AbIMOBbIX rasos, K;
Togj — TeMnepaTtypa BO3flyxa Ans FOPEHus B KOHLe OTpe3ka j WaxTel Bo3ayxa, K;

T,j— Temneparypa OKpYXaloLiero BO3[yxa B OTPE3KE j KOHCTPYKLNM ANst YAANeH!s [bIMOBbIX ra3os, K;

M — MaccOoBbI pacxoq AbIMOBbLIX ra30B, Kr/c;

Cpj — YAENbHAsA TEnnoeMKoCTb AbIMOBLIX a30B B OTPE3Ke j KOHCTPYKUMM ANS yAaneHUs AbIMOBbIX

razoB, x/(kr - K);
Mg — MaccoBbIA pacxod BO3AyXa AN TOpeHus, Kr/c;
Cpp,j — YAenbHas TennoemKocTb BO3ayxa [iA ropeHuUs B 0Tpeake j LaxTel BO3AyXa, Do/ (kr - K).

TeMHepaTypy BO3yXa OnA ropeHns TeB,j B Ha4yane OTDSSKaj KOakcuanbHOW LWaxTbl BLIYMCIAKT NO cbopmyne

2
Teg =Toj +Toj ~To,) —F(Te_j ~To)). (79)
J
raoe TeJ — TeMneparypa bIMOBbLIX ra30B B Ha4ane OTDESKajKOHCprI{LIMM 4na yganeHna ObiIMOBbIX ra3os, K;
Toj — TeMneparypa ObIMOBLIX ra30B B KOHLE OTPESKaj KOHCTPYKUMK ONA yaaneHna ObiIMOBbIX Na30B, K;
TDB,j — TeMneparypa BO3[yXa O5nA ropeHnda B KOHLe OTpe3Kaf NPUTOYHOTO KaHana, K;

Kf == KOSCbeI/I UMEeHT OXNaXaeHnAa ObIMOBOIro KaHalna B OTpeSKEj KOHCTPYKUWK ONA yoaneHua ObIMOBbIX
ra3os.

MpumedvaHume — Popmynbl, NPUBEAEHHbIE BbILE, NOMNYYEHbl NPW YCNOBWWA, YTO TENNooBMeH NpubnnKeHHo
MOXXHO PAacCUMTaTh MO Pa3HOCTW CPEdHUX TeMMepaTyp.

TemnepaTypy ObIMOBbBIX ra3oB TmJ, YCpeQ4HeHHYK No AnrMHe 0Tpe3ka j KOHLI,E.‘HTDW-IE.‘CKOH KOHCTPYKUWMK
anda yoaneHna ObIMOBOIo ra3a, BblHMCNAKT Mo cbopmyne

_Te,j+Tou,-

Tm,j 2 s (80)
roe TeJ — TemnepaTypa AbIMOBbIX ra30B B Ha4Yarne OTpe3ka j KOHCTPYKUKMKW ANA yaaneHus AbIMOBbIX ra3os, K;
Toj — TemnepaTypa AbIMOBbIX ra30B B KOHLe OTpe3Ka f KOHCTPYKUMKU ANnS yaaneHus AbIMoBLIX rasos, K.
Temnepatypy Boagyxa Ans ropeHns TmBJ YCpPEeOHEHHYI0 MO ANMHE OTPes3Ka j WaxTbl BO34yXa, BblHMUCNA-
10T no dhopmyne

Teg i+ Tom
3 oB,j
TmB,j = T’ (81)

roe TeBui — TemMneparypa BOo34yxa Ond ropeHyuAa B Ha4ane oTpeska j WwaxTbl BO34yxa, K;

TOB,j — TeMneparypa Bo3jyxa On#d ropeHnd B KOHLUE OTpE.‘SKaj WaxTbl BO34oyxa, K.
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1 — AbIMOBOW TPaKT (C AbIMOBLIMW rasamu); 2 — LaxTa AbIMOBbIX ra3os; 3 — BO3AYLUHbIA TPAKT (C BO3AYXOM AR FOPeHuUs);
4 — WwaxTa Bo3ayxa; 5 — oKpyXalLnin Bo3gyx

PucyHok 1 — OB03HaYeHWs, MCNonb3yemble Npy BEIYUCNEHWM KOHLEHTPUYECKUX ObIMOTPYBHBIX cucTeM
«B0O30YX—/abIMOBbIE rasbl» (LAS)

7.8.2.4 Pacuet koadhhuumeHTa oxnaxgeHuns
KoahdmumeHT oxnaxgeHusa Tpybbl NS ObIMOBBIX ra30B OTpesKa j COeQUHWUTENBHOTO 3fieMeHTa KVj Bbl-
4YUCNSAT No opmyne
kyj Uy Ly
Kyj=—2o—"—

== 82
2/ m-c N ( )

pV,j 'VsegV

roe kvz,.‘ — KO3(h(pUUMEHT Tennonepenadn Mexay WaxToh ObIMOBbIX ra3oB W LWAaXTOW BO3gyXa B OTpeake j
COeANHUTENBHOro ANeMeHTa, BT/(M2 - K);
Uy, — BHYTPEHHWI NepUMeTp j COEAUHUTENBHOTO 3MeMeHTa, M;
L, — AnuvHa j coeqMHUTENBLHOrO areMeHTa, M;

M — MacCOBbI NOTOK AbIMOBbIX ra30B, Kr/c;

pv,j — YAENbHAs TennoeMKoCTb /1bIMOBbIX ra3os B oTpeske j coedUHUTENbLHOIo anemeHTa, I/ (kr - K);
segy — KONM4ECTBO OTPE3KOB COEAMHUTENBHOTO BMIeMeHTa.

KoabpuumeHT oxnaxpaeHus oTpeska COE[MHUTENBHOTO 3MEeMeHTa Mo Bo3AyxXy Kgy ; BEIMUCMISIOT MO

dopmyne

c
N

kay,j Uy - Lay

Kev,j = , (83)

mg - Cppy,j - Nsegv
roe kBVJ — K03a(hULMEHT Tennonepeaadyn Mexoy BO3QyXOM Ha ropeHWe U OKpyxarlLlWM BO3OYXOM B OT-
peake j coeAMHUTENbHOro anemeHTa, Br/(m? - K);
U,gy — BHYTPEHHW NepUMETP COENHUTENBHOIO BO3AYX0BOAA, M;
Lgy — ANvHa COeAMHWUTENbHOrO BO3AYXOBOAA, M;

th — MacCoOBbI NOTOK BO34yXa Ha ropeHue, Kf/C;

Copy,; — YAENbHAs TENNoeMKoCTb BO3AyXa ANA ropeHUs B OTPE3Ke j COGAMHUTENBHOTO NPUTOYHOTO BO3-
ayxosoga, fx/(kr - K);
N,

segV — KOIMM4YeCTBO OTPE3KOB COEQVMHWUTENBHOIO arnemeHTa.
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KoshpurumeHT oxnaxaeHnsa oTpeska j KOHCTPYKUMWA AN yaaneHus ObIMOBbIX ra3oB Kj BbIYUCMAT MO
dopmyne
ki-U-L
K =— (84)

Jl - . 1
m-Cp 'NsegV

roe kJ,- — Ko3(hULUMEHT Tennonepeaaqyn Mexay AbIMOBbLIM TPaKTOM U BO3AYLIHLIM TPaKTOM B OTpeske j
KOHCTPYKUWUM ANS yAaneHus ObIMOBbIX rasos, Bt/(m2 - K);
U — nepuMeTp LaxTkl AbIMOBLIX ra30B, M;
L — pgnuvHa oTpeska KOHCTPYKUUWM ANA yOaneHus ObIMOBLIX rasos, M;

m — MaccoBbl NOTOK AbIMOBLIX ra30B, Kr/c;
Cp,j — YOErbHas TEnnoemkocTb /bIMOBLIX ra30B B OTpe3ke J KOHCTpYyKUMW AN yaaneHus AbIMOBLIX ra-
308, hx/(kr - K);
segv — KOMWYECTBO OTPE3KOB KOHCTPYKUWM ANA yaaneHusa AbiMOBbIX rasos.
KoadhdunumeHT oxnaxaeHnsa oTpeska j LaxTbl BO34yxa KBJ BbIUMCAAT No dhopmyne

kg Ui Ls

N

KB,_

= , (85)
g mB'CpB,j'NsegV

roe kB,j — KoahPUUMEHT Tennonepegadn Mexgy BO3AYXOM [A51Sl FTOPEeHUA U OKpyXalwlunm BO3AYXOM B
OTpe3Ke j KOHCTPYKUMUK AN yganeHust 4bIMOBLIX ra3os, BT/(M2 - K);
Uig — BHYTpEHHW NEpUMETP LWaxTbl BO3AyXa, M;
Lg — AnvHa WaxTel Bo3Oyxa, M;
Mg — MacCoBbIi MOTOK BO3AYyXa AJS TOPEeHWs, Kr/c;
Cpp,j — YAENbHas TennoemkocTb BO3Ayxa Ans ropeHus B OTpe3Ke f KOHCTPYKUUKN AN yaaneHns AbIMOBbIX
rasoB, [/ (kr - K);
segy — KOMMYECTBO OTPE3KOB KOHCTPYKLMM ANA yAaneHns AbiMOBbIX ra3os.
7.8.2.5 KoahpurumeHT Tennonepegaym
7.8.2.5.1 KoadbhmumeHT Tennonepegadm Mexay AbIMOBbIMK razamun 1 BO30yXOM ANS TOPEHUA B KOHLEH-
TPUYECKOM COEAMHUTENBLHOM 3MeMeHTe K ;
KoadhdunumeHT Tennonepenauu kVJ-, TI'(MQ - K), mexay ObIMOBLIMUM razaMu U BO34YyXOM L5l TOPEHWS B
OTpe3Ke j KOHLIEHTPWUYECKOrO COEAUHUTENBHOIO 3NEMEHTAa BbIYMCNAKT No dopmMyne

S +(1J +1 Day '

®y,j \AJy  Dhav +0ay j Srad

N,

Ky (86)

rae o, — KoadpuLMeHT TennooTaaqm Mex, bIMOBbLIMU ra3aMu 1 BHYTPEHHEN NOBEPXHOCTbK AbIMOBOW
a iV,j
Tpy6bl B OTpe3ke j coeqMHUTENLHOrO anemenTa, BT/(M2 - K);

1 _
(— — TepMun4yeckoe conpoTuelrieHne obIMOBOU pr6b| COedMHWTENbHOro anemMeHTa, BTI’(M2 ’ K),
\

Dy, — ™ApaBnuyeckuii AuameTp AbIMOBOM Tpy6bl COEAMHUTENbLHOTO AnemMeHTa, M;
Dy,qy — Hapy>HbI rMapaBnuyecknii AuameTp AbiIMOBOW Tpy6bl COBAMHUTENBHOIO anemMeHTa, M;
Ogyj — KO3 PULMEHT TENNOOTAAYM MEXIY BO3AYXOM [ANsi FTOPEHUS U HAPYXHOW NMOBEPXHOCTLIO ALIMO-
BOil TPyBbl B OTPE3Ke j CoeANHUTENLHOrO anemenTa, BT/(m2 - K);

S;4q — MONPaBOYHbLIN KOPMULMEHT HA Nepeaady Tenna uany4eHnem.

Ona yyeTa BO34ENCTBUS U3NYYEHUST OT HAPYKHOWM MOBEPXHOCTU ObIMOBOWM TPYObl HA BHYTPEHHIOW MO-
BEPXHOCTb LWaxThl BO3AyXa OTA TOPEHWsl B KOHLEHTPUYECKOM COEAVNHUTENBHOM 3IIEMEHTE BbluncneHue ky,
BKMIOYaET NONPaBO4HbIN KOAMULMEHT Ha nanyyeHne S, , 3Ha4eHne KOTOPOoro AOMKHO BbiTb paBHO 2.

[na KOHUEHTPUYECKUX COEOUHUTENbHBLIX ANEMEHTOB, B KOTOPbLIX TEMMEpaTypa BHYTPEHHEW NMoBepxHO-
CTU AbIMOBOW TPyBbl BCeraa Hvpke Temneparypbl KOHAeHCauun AbIMOBbIX ra3os, S, 4= 1.

KoaddurumeHT TennoobmeHa B npucoeguHUTENbHON Tpybe Uiy s BT.’(M2 - K), BoiuncnaT no opmyne

}LAV - Nuy ;
» ) V.
OtiV,f = D—n (87)
hV
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rae Apy; — KO3(MMUUMEHT TenmnonpoBOAHOCTU AbIMOBLIX ra30B B OTPE3KE j COEAMHWUTENLHOMO 3MEeMEHTa,
B1/(m - K);
Nuy, ; — uncro HycceneTa B OTPE3KE j COBAMHNTENBHOTO NeMeHTa;
Dy,y — BHYTPEHHUI TMApPaBNMYeCcKin AnaMeTp OTpesKa j COeANHMTENBLHOMO aNeMeHTa, M.

KoathmuUmMeHT TennonpoBoaHOCTH IbIMOBLIX ra3oB Ay CNEAyeT BbIMUCNATL B 3aBUCUMOCTM OT CpeaHen
TemnepaTtypbl AbIMOBbIX a30B B 0TPE3Ke j COEAWHUTENbHOIO aNeMeHTa C MCMONb30BaHUEM BbIPaXKEHWI, Npu-
BeAeHHbIX B Tabnuuax B.1 n B.8 (npunoxeHue B).

CpefHee no ANWHE OTPe3Ka j KOHLUEHTPWYECKOTO COEAVHUTENbHOro aneMeHTa yucno Hyccensta Nuy
BbIYMCIIAT MO hopmyne

v 0,67 0,67
Nuy j=| o—d .0,0214-(Re{}=§ —100)-Pr3-? : 1+{ Dhv ] , (88)
¥smoothv, j : ’ Liotv
roe DhV — BHYTDEHHMI;I FMD,DBBJ'II/IL{ECI(MH anamMeTp coeuHUTenbHOrNo anemMmeHTa, M,

Liopy — OBuasi AnuHa coeanHNUTENbHLIX 3NIeMEHTOB OT naTpybka AbIMOBbLIX ra30B UCTOYHUKA Tenna
[0 BXOZa AbIMOBBLIX ra30B B KOHCTPYKLMKO AN yoaneHUs AbIMOBLIX ra30oB, M;

Prw — yucno lMNMpaHaTns;

ReVJ- — yncno PenHonbaca;

Yy — kO3t hMLMEHT CONPOTMBREHWSI BCIIEACTBUE TPEHUS 45 BO3MYLLEHHOro notoka (cm. 5.10.3.3);
WsmoothV,) — KO3 PULMEHT COMPOTUBINEHUS BCNEACTBUE TPEHWUS ONS HEBO3MYLLUEHHOro MoToka (CM.

5.10.3.3 gna r=0).

Yy, j
HOannyto copmyny npumeHawT npu 2300 < ReVJ- <10 000 000 n | — < 3, a Takke npwu

smoothV,j
0,6 < PrVJ- < 1,5 m/c.
Mpu cpegHei cKOpPOCTW ObIMOBLIX ra30B Wiy, < 0,5 m/c ucnonb3ywT yncno Hyccensta, cOOTBETCTBYIO-
ee Wy ;= 0,5 mlc.
Ons yucen PenHonbaca meHee 2300 ncnonb3ytoT yucno Hyccensrta, COOTBETCTBYIOLLEE F\’eVJ- = 2300.
Yucno Mpangtns PrVJ- BbIYMCIAT No oopmyne

Pry = g B, (89)

rA€ Npy,; — AMHAMM4Yeckas BA3KOCTb AbIMOBbIX ra3os, H - c/m2;
Cpyj — YAEmnbHas TeNnoemkoCTb AbIMOBLIX ra3os, I/ (kr - K);
)LAVJ — KoathdULMEHT TEMIONPOBOAHOCTH AbIMOBLIX ra3os, BT/(m - K).
Yucno PerHonbaca Revu,- BbIYMCNAOT No dpopmyne

Wiy, j Dav - Pmv,j

Rev'j = (90)

Nav,;
rAe W,y ; — CPEeHAA CKOPOCTb [bIMOBbIX ra3os (7.9.1);
Dy — BHYTPEHHWUI MMAPABNUHECKUA MaMETP COeOUHUTENbHOMo anemMeHTa, M;
Pmy, — CPEAHSS NMOTHOCTb ALIMOBLIX ra30s (7.9.1);
Nav,j — AMHAMWYECKas BASKOCTb [bIMOBbIX ra308, H - c/m2.

AuHamu4eckyto BA3KOCTb 1),y ; CriedyeT paccynTbiBaTe B 3aBMCUMOCTM OT TeMnepaTypbl AbIMOBbIX ra-
308, ucnonbaysa dopmyny (B.10) (npunoxeHue B).

B cnydae KOHCTpyKUMKW AN yoaneHWs ObIMOBbLIX Fa30B, 3KCMIyaTUpyeMblX BO BIaKHbIX YCIOBUAX, KO-
ahUUMEHT TENNOOTAAYN BHYTPEHHEN NOBEPXHOCTU Oy ONPEAEensIT aHanorM4HoO, ecnu He y4nuThiBaeTcs
TennoTta KoHAeHcauun.

ana oy | CnenyeT ncnone3osarts dopmyny

_hgv,Nuay, o1
Uay,j = D— (91)
hBV
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4- Agy
rae Dhgy =77——7— (92)
Uav +Uy
s 016
Nuavu,' = 0,86[ hBY J 'NUBVJ, (93)
aV
n
v 0,67 D 0,67
_ BV,J 0,8 0,4 hBY
Nugy, =| G—t—| -0,0214. (ReSE ; —100)-Pr3it | 1+ (L—J : (94)
smoothBVY,; totBV
Wmav,j - Dhev - PmBY, j
ReBV,j = » (95)
nBv,j
rae A,ij — TennonpoeBoAHOCTL BO3OYyXa ANA ropeHna B OTpeakej KOHUEeHTpH4YeCKOM coeanHUTEeNnbHOM

anemeHTe, B1/(Mm - K);
Nuaw — yucno Hyccenbta Ans HapyXHOW NOBEPXHOCTU AbIMOBOW TPyObl COEAWHUTENBHOMO 3NEMEHTA,;

Dygy — rvopasnuyeckuini AuamMetp CoequHUTENbHOTO areMeHTa Bo3ayLWHOro TpakTa, M;

Agy — nnowagb nonepeyHoro Ce4eHnsl COeaMHUTENBHOIO 3reMeHTa BO3AYLWHOro TpakTa, M2;

Dy,,y — HapyXHbl ruapaBnuyeckuii AMaMeTp AbIMOBOW TpyOhI, M;

Ujgyy — BHYTPEHHWIA NepUMEeTp COMHUTENBHOrO anemMeHTa no Bo3ayxy, M;

U,y — HapyXHblid NepUMETP HapyKHON NOBEPXHOCTU AbIMOBON TPY6bI, M;
Nugy j — 4ucno Hyccenbta ons oTpeska j coeAMHWUTENBHOrO aNemMeHTa No BO34YXY;

Vv, — Haubonbluee 13 3Ha4YeHUA ko3adhpUUNEHTA TPEHUSI HA BHYTPEHHEN NOBEPXHOCTN COeaNHU-
TenNbHOTO 3NEeMeHTa Mo BO34YXY W Ha Hapy>XHOW NOBEPXHOCTW AbIMOBOW TpyObl B OTpeske j
COEONHUTENbHOTO 3NeMeHTa;

WsmoothBY,j — KO3(hPULMEHT TPEHUA B OTPE3Ke j COeQMHUTENbHOrO 3neMeHTa No BO3OyXxy ANA HEBO3MY-

LLLIeHHOro NoToKa;

Regy j — 1wcno PeiiHonbaca ons cOeAMHUTENBHOIO 3MEMEHTA MO BO3AyXY B OTPE3Ke j COeAUHUTENb-
HOro 3NeMeHTa;

PrBVJ — yucro [NpaHaTna 4ns coeAUHUTENBHOTO 3NeMeHTa No BO34YXY B OTPE3Ke j COeJUHUTENEHOro
aneMeHTa;

Liotgy — OBLIasa anvHa coequHWUTENbLHOTO 3MeMeHTa Mo BO3AyXY OT BbIXOA4a BO3AyXa W3 BO3OYLUHOW
WaxTbl 40 BXOAa BO3QyXa B MCTOYHUK TENNa, M;

Wiy, — CPEMHSS CKOPOCTb BO3AyXa AMs ropeHns! B oTpeske j CoeqUHUTENBHOro aneMeHTa (7.9.2), mic;

PmBy, — CPEAHAR NIOTHOCTL BO3AYXA ANA FOPEHUA B 0Tpe3Ke j coedMHUTENbLHOro 3NemMeHTa, kr/m3;

Ngy,; — AvHaMWYecKas BAKOCTL BO3AYyXa ANS rOPEHNs B OTPE3Ke [ COBAMHMTENLHOTO anemeHTa,

H - c/m2.
7.8.2.5.2 KoadhpuumeHT Tennonepedayn mexay Bo3gyxoM Ans ropeHnst M OKpyKaroLuM BO34yXoM AnsA
KOHLIEHTPUYECKOTo COeAMHUTENbHOIo aNeMeHTa kBVJ-
KoathdpurumeHT Tennonepenadyv Mexay BO3AYyXOM ANs FOPEeHUs W OKPYXKatoLWnM BO3AYXOM ANs KOHUEH-
TPUYECKOro CoOeaMHUTENLHOrO ANeMeHTa kBVU,-, BT/(M2 - K), BeluncnsaoT no dpopmyne

1

kgy ; = (96)
J T 1 Dry ’
+() . Dhev
%gy,; \AJgy Dhapv +%apv,j
raoe C(.IBVJ = KOSdJCbMLWIeHT TennoobmeHa MeXay BO3OYXOM AONA FopeHuA u BHyTpeHHeFI NOBEPXHOCTBLH

kaHana Bo3dyxa Ans ropeHus AN oTpeska j CoeANHUTENLHOro anemenTa, Br/(m2 - K);

[—] — TepMn4ecKoe COonpoTuBIieHne COeqUHUTENBHOTO anemMeHTa no BO3ayxy, BT/(M2 d K),

A gy

DhiBV = BHyTpEHHMIFI rH,ﬂ,paBaneCKMﬁ anamMeTp coeguHUTEeNnbLHOro anemMmeHTa no BO34YXY, M;

DhaBV — Hapy>KHbllT1 rMﬂpaBaneCKHﬁ guamMmeTp COEQUHUTEITbHOIO anemMeHTa no BO3ayxXy, M;

Cltan,j —_— KOQCquHLU/leHT TennoobmeHa Mexay HapyH{HOFI NMOBEPXHOCTBLIO OTpeSKaj coeguHUTenbHOIo
aneMeHTa No BO3AYXY W OKPYXaloLmM Bo3ayxom, Br/(m2 - K).
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ﬂJ'IFl BbIHMCITEHWA aiBVJ cnenyet NCnosib30BaTbh cbopmyny

A‘BV .. Nu .
if iBV,j
Cigv,j= T p_— (97)
hBV
D 0.6
roe NUiBV,j = 1—0,14(ﬂ] 'NUBV,j’ (98)
hiBV
roe A‘BV,}' — TennonpoBOAHOCTL BO3YyXa AJld roOpeHuA B OTDESI{ej COeMHNTENBbHOro anemMmeHTa no BO3Qyxy,

Bt/(m - K);
NutiJ — yncno HyccensTta BHYTPU OTPe3ka j COeMHUTENLHOro SremMeHTa no Bo3ayxy;
Dy gy — rMapasnMyeckmin AUameTp COeMHNTENIbHOrO aneMeHTa no Bo3ayxy [cM. dopmyny (92)];
Dy qy — HapyXHbIA rMOPABNUYECKWIA AMaMeTp AbIMOBOW TPY6bl COEAMHUTENBHOTO AMEMEHTa;
Dy gy — BHYTPEHHWI ruapaBnnyeckuin AmameTp CoOeMHUTENbHOTO ANemMeHTa Mo Bo3ayXy;
NuBVJ- — yucno Hyccenera gns atanoHHoOro notoka B Tpybe B oTpeske j cOeAMHWTENBHOMO 3NemMeHTa no
BOo3ayxy [cMm. opmyny (94)].
7.8.2.5.3 KoadbhuupmeHT Tennonepenadum mexagy ObIMOBbIM TPAKTOM WM BO3OYLWHLIM TPAKTOM OMS KOH-
LEeHTPUYECKNX WaxT K,j
KoathdmumeHT Tennonepenaym Mexagy AbIMOBLIM TPAKTOM W BO3AYLIHLIM TPAKTOM ANA KOHLEHTpuYe-
CKMX LIaxT kj, BT."(M2 - K), (cM. pucyHok 1) BbIMMCIAKT No hopmMyne

ey = L

j H
B —
& A) Dha-og) *Srag

rae ()Li jo— KOSq)qDVILIVIEHT Tennootgadun Mmexay ObiIMOBbIMU ra3zamMn n BHyTpE.‘HHef;I NoOBEPXHOCTBLH ObIMOBOIO

(99)

J ;
KaHana B OTpe3Ke J KOHCTPYKUWKW ANS yaaneHnsa ObIMOBbIX rasoB, BT:’(M2 - K);
1 i 2
= TEpMUYECKOEe COMPOTUBIEHUE AbIMOBOW WwaxThl, BT/(M< - K);
Dy, — rvugpaenuyecknini [UaMeTp ObIMOBOW LWAXThI, M;
Dha — Hapy»XHbIA rnapaBnu4ecknin AbIMOBOW WAaXThl, M;
Oty — koadhpuumMeHT TennoobMeHa Mexay BO3OYXOM ANA FOPEHUs M HapY>KHOW NOBEPXHOCTbIO AblMOBOW
LWaxThl B OTPE3KE j KOHCTPYKUMW ANSA yAaneHWs1 AbIMOBbIX ra3os, BTI(M2 - K);
S,4q — NONPaBOYHbLIN KO3PMULMEHT Ha U3NYYEHWNEe OT HAPYXXHOW NOBEPXHOCTH AbIMOBOM LUAXThI HA BHY-

TPEHHHKK NOBEPXHOCTb BO3AYLUHON LIAXTHI.

[na yyeTa BO3OENCTBMA U3NYYEHUS OT HAPYKHOW MOBEPXHOCTW ObIMOBOM LIAXThl HA BHYTPEHHIOK MO-
BEPXHOCTb BO3AYLIHOW LIAXThl PACHET Ky, BKITIOYAET NOMNPaBOYHLIA KOI(MULMEHT Ha n3nyyeHune S, 3Have-
HMEe KOTOPOro OOMKHO DbITh paBHO 2.

[na oTpe3koB KOHCTPYKUWWM ANA yOaneHus ObIMOBLIX ra3oB, B KOTOPLIX TeMnepaTypa BHYTPEHHEN Mo-
BEPXHOCTW [bIMOBOW LWaXThl BCEMAA HUKE TEMMNEPaTYpPbl KOHAEHCaLUM AbIMOBLIX ra3os, S 4 = 1.

KoadhdpumumeHT TennoobmMeHa B OTpe3Ke KOHCTPYKLMW ANA yoaneHua ObIMOBbIX ra3os 0 ; BbIYMCIIAIOT MO
dopmyne

rad’

}LAJ NUJ.
('):i,j:T

roe lAJ — KO3 PUUKMEHT TENNONPOBOAHOCTU AbIMOBbLIX ra30B B OTPE3Ke j KOHCTPYKUMW ONs yaaneHus Abl-
MOBbIX razos, Br/(m - K);
NuJ — yucrno HyccensTta Ong oTpeske j KOHCTPYKUMK Ans yaaneHus ObIMOBbIX ra3os;
D;, — BHYTPEHHWI rMAPABIMYECKUIA OMaMETP AbIMOBOMO TPaKTa, M.
KoadpprumeHT TeNNonpoBogHOCTHA ObIMOBLIX ra30B kAJ- crneayeT paccyuTbIBaTb B 3aBUCMMOCTU OT cpef-
Hel TeMnepaTypbl ObIMOBLIX ra30B, UCMNONb3ysa dopMyrkl, NpUBeaeHHble B Tabnuuax B.1 1 B.8 (npunoxeHne B).
CpenHee no BbICOTE ObIMOBOR TPyObI Yncno Hyccensta NuJ BbIMMCIIAKT no doopmyne

; (100)

v 0,67 D 0,67
Nugy j = | ——— -0,0214-(Reo’8—100)-Pr-0’4- 1+(—h} , (101)
' ; / b L
smooth, j tot
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roe v — KO3 pUUMEeHT COoNpoTUBNEHWS BCNeacTBMe TPEHUA AN BO3MYLLEHHOTO NOTOoKa B OTpe3kKe |
KOHCTPYKUWUKW ONs yaAaneHus AbiMoBblx rasos (5.10.3.3);

— KoadhhnUMEHT coONpOoTUBNEHKS BCNeACTBUE TPEeHUS AN HEBO3MYLLEHHOTO NOToKa B OTpeske
J KOHCTPYKLMK Ans yaaneHus AeIMOBbIX ras3os (cM. 5.10.3.3 gna r = 0);

Rej — 4vucno PelHonbAca ANA AbIMOBbIX r430B B OTPE3Ke j KOHCTPYKUMK AN yaaneHus AbIMOBbIX ra3os;

Prj — yucno MNpaHgtng ang gbIMOBbIX ra30B B OTPe3Ke [ KOHCTPYKUMW ANA yAaneHWs AblMOBbIX ra3os;

Dh — BHYTPEHHUIN rMapaBnMy4eckmii AMaMmeTp ObIMOBOW WAaXThl, M;

Liot — obulas AnMHa OT BXOA4a ObIMOBbIX Fa30B B KOHCTPYKUWMIO ONS yAaneHWss AbIMOBbIX rasoB 0

BbIX0OOa N3 KOHCTPYKUWKW ANSA yAaneHus AbIMOBLIX ra3os, M.

Wsmoothj

Vi

OanHyo dopmyny npumensior npu 2300 < Rej < 10 000 000 w <3, a TakKe npu

smooth, j
0,6 < Prj< 1,5 m/c.
MMpw cpeaHen CKOpOCTW ObIMOBLIX ra3oB Wi, < 0,5 m/c ncnonb3ylT Ynucno Hyccensta, COOTBETCTBYHO-
lee wy, ; = 0,5 ml/c.
Ona yncen PenHonbaca meHee 2300 ucnonb3yoT Yucno Hyccenksta, COOTBETCTBYHOLLEE Rej = 2300.
Yucno MpaHatns Prj BbIYMCIIAIOT MO popmyne

Na,j~Cp,j
Pry= 280 0] (102)
hA,j
rAe M, ; — ANHAMUYECcKas BA3KOCTb AbIMOBLIX ra308 B OTpe3Ke j KOHCTPYKUMK AN yAaneHus AbIMOBLIX 308,
H - c/m?;
Cpj — YOENbHAas TennoeMKoCTb AbIMOBLIX Fa30B B OTPE3KE j KOHCTPYKLIAN NS YAANEHWUs AbIMOBbIX ra3os,
o/ (kr - K));

Apj— KO3(DDUUNEHT TENnonpoBOAHOCTU AbIMOBbLIX ra3oB B OTPE3KE j KOHCTPYKUWW ANA yAanexws
ObIMOBbIX rasos, B1/(m - K).

Yucno PenHonbaca Re BeMUCHAOT Mo popmyne

Re;j=—L — T/ (103)
NA,j
TA€ Wy, ; — CPEAHAsl CKOPOCTb AbIMOBLIX ra30B B OTPE3KE j KOHCTPYKLMW ANSt YAANeHNs [AbIMOBbIX ra3os (5.9),

Mm/c;
D, — BHYTpPEHHWI rMapaBnM4ecknini AMamMeTp AbIMOBOW LLAXThbI, M;
cpedHAs MMOTHOCTbL ObIMOBbLIX rA30B B OTPE3KEe j KOHCTPYKUMW ONS yAaneHws ObIMOBLIX rasos
(5.9), krim®.

OuHaMmmnyeckyo BA3KOCTb N, CNEAYET BblYMCNATL B 32BUCUMOCTM OT TEMNepaTypbl AbIMOBbLIX ra3os Mo
dopmyne (B.10, npunoxeHwne B).

Ecnu KOHCTpYKUMW ONS yoaneHnsa AbIMOBbIX ra3oB paboTatoT BO BNAXHBIX YCMOBUSAX, KO3IQMULMEHT
Tennootgadn BHYTpW Tpybbl 0 j OMPEeAensioT aHanornyHo, eCN He YYNTLIBAETCS TennoTa KoHaeHcauun.

KoadhdnumeHT Tennootgaqum Oty j BT;'(M2 - K), mexay Bo3AyxoM ANSA rOpeHUs U HApyXHOW NOBEPXHOCTLH
ObIMOBOW LLAXThl B OTPE3KE [ KOHCTPYKLMW ANSA yaaneHusa ObIMOBLIX ra30oB BbIYMCAAKT no dopmyne

pmui_

?\_B Nu.
-] a,)
Wy § = ——— (104)
o Dhe
C y4eTOM 3Ha4eHuA DhB’ M
Dig = 44 105
6= Ua + UIB ’ ( )
D 0,16
hB
Nua'j = 0,86{ = ] -NUBJ, (106)
0,67 0,67
Vg | s
m Nugj =| o—L—| -0,0214-(Reg% -100) - Prd# 1+(%] , (107)
¥smoothB, j ’ ' Lgiot
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_ Wmpj Dhg PmB,j

roe ReB,j (1 08)
MB,j
3fechb g j — TeNonpoBOAHOCTL BO3AYXA ANS rOPEeHNs B OTpesKe j KOHCTPYKUMW AN yaaneHus AbIMo-
BbIX razoe, Bt/(m - K);
Nuy ; — 1ucrno HyccenbTa ¢ HapyxHOW GTOPOHBI ALIMOBOW WaXTbl B OTPE3KE j KOHCTPYKUMM Ans

yAaneHus ObIMOBbIX ra3oB.;
Dy,g — ™MapaBnu4eckuid IuameTp BO3AYLIHOTO TpakTa, M;
Ar — NNoLWaab NONepeyHoro CeYeHVs BO3OYLLIHOW WaxTbl, M2;
B
U,g — BHYTPEHHWUIA NepuMeTp BO3OYLIHOM WaXThbl, M;
U_ — HapyXHbIl nepumeTp BO34YLUHOW LWaxThl, M;
Dy, — HapyXHbI ruapaBnnyeckuin AMamMeTp AbIMOBONM LLAXThl, M;
h

Nug ; — 4ucno Hyccenbra gna aTanoHHOro NOTOKa B KOHCTPYKLUUKM AN yOaneHus ObIMOBbLIX ra3oBs;

BJ
Vg — Hanbonbluee U3 3Ha4YeHNn Ko ULMeHTa TPEHNA Ha BHYTPEHHE NOBEPXHOCTW BO34YLU-

HOW LWaxThl @ M HA HapY»KHOW NOBEPXHOCTKN OTPe3Ka j KOHCTPYKLUMK ANA yoaneHusa AbIMo-

BbIX ra3os.;

KO3 pUUMEHT TpeHUs Npu NoABOAE BO3AyXa ANsl HEBO3MYLLEHHOro NoToka Bo3ayxa ans

ropeHus B oTpe3ke j BO3OYLIHON LUaXThl;

ReBJ — yucno PenHonbaca Bo3ayxa AnNg ropeHyd B OTPe3Ke j BO3AYLLHOW LWaxThl;

Pro ; — yuncno MNpaHaTtng Bo3gyxa AN ropeHnsa B OTPe3Ke j BO3AYLIHOW LLaxThl;

B,

Lpiot — 0oOWwas anvHa BepTUKanbHOW WaxTel BO3Ayxa OT BXO4a BO3AyXa AJ1s TOPEHUS M3 Hapyx-
HoOW aTtMmocdpepbl OO BXo4a BO3AyXa ANs rOpeHus B COeAWHUTENbHLIA 3NeMeHT Mo BO3-
AYyXY, M;

— CpefHsisi CKOPOCTb BO3AyXa ANA rOpeHus B OTpe3Ke j BO3AYLIHONW LWaxXThbl, M/C;

NMOTHOCTL BO3OYXa ONA ropeHnd, yCcpeaHeHHasd no annHe OTDESKaj BOS,EI,yLIJHDI?I axThbl, KF/MB;
2

WsmoothB,j —

WinB,j

PmBj —
TIBj‘ — AWMHaMu4eckas BA3KOCTb BO34yxa AN ropeHus B OTpe3Ke j BO3AYLWIHOW WaxThl, M
Mpw cpegHen CKOpOCTU ObIMOBLIX rA30B W
wee Wy ; = 0,5 mlc.
Ons ymucen PenHonbaca meHee 2300 ncnonb3yoTt yuerno Hyccensra, COOTBETCTBYOLLEE ReBJ = 2300.
7.8.2.5.4 KoadhduumeHT Tennonepegadym mexay Bo3oyxoM A5 FOpPeHns 1 oKpyxarwL MM BO3OYXOM A
KOHLIEHTPUYECKMX LIAXT kBJ-
KoadhduuneHT TEnnonepena4vm Mexay Bo3gyxoM Ansi roOpeHUs Y OKPY>KatoLWnM BO3OyXOM kBJ’ BT."(M2 -K),
B CNy4Yae KOHLEHTPUYECKMX LLaxXT BLIYUCNAT No hopmyrne

C.

mB, < 0,5 m/c ncnonbayoT yncno Hyccensta, COOTBETCTBYHO-

1
kg ; = (109)
o 1 1 i ’
+() . Dhs
oig; \AJg Dhag-Oap;
roe O[iBJ- = KOQCDq)VlLIMeHT TEeNnnooTAa4yn Mexay BO3OoyXOM [OnA ropeHua wu BHyTpeHHeﬁl NMOBEPXHOCTLH

BO3AYLLUHOM LWaXThl B OTPe3Ke j KOHCTPYKLMM AN YAAneHUs AbIMOBbIX rasos, Br/(m? - K);

1 5
(—) — TepMuyeckoe ConpoTUBMeHNe BOaayLWHOM waxTel, BT/(m2 - K);
B

Dy g — HapyxXHbIA TMAPABAWMYECKUA [UaMeTp BO3AYLUHOMW WAaXThl, M;

Dy ;g — BHYTPEHHWI rMAPaBNUYECKUA OMamMeTp BO3AYLIHOW WaxThl, M;

Ogpj — Koo UUMEHT TENNOOTAAYMN MEXOY HAPYKHON NOBEPXHOCTbLI0 BO3AYLUHOM LUAXThl U OKpYXato-
LM BO3OYXOM.

[nsa BblyucneHus g, » BT1/(m?2 - K), cnieayeT ucnonb3osaTtk (OpMyny

Mg - Mg ;
) iB,j
o, = —L 2B (110)
’ Dhe
0,6
I Dha
c Nu,Bu, =1-0,14.| — -NuB!j, (111)
hiB
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— TennonpoBOgHOCTL BO34yXa Ha ropeHue B OTpeske j KOHCTPYKLUWW ANA yaaneHUsa AbIMOBbIX ra3os,
B1/(m-K);
N”iBJ — yucno Hyccensta ons BHyTpeHHEN NOBEPXHOCTM OTPEe3Ka f BO3OYLLIHOW LaxThl;
NuBJ — yucno Hyccensta Aona 3TanoHHOMO NOTOKa B KOHCTPYKUWM AnNs yaaneHusa ObIMOBbIX a30B [CM.
topmyny (106)];
D, g — rvapaenuyecknii AnameTp BO3AYLWHON WaxTbl, M [CM. popMyny (104)];
DhiB — BHYTPEHHUWI rnapaBrvyeckiii guamMeTp BO3AYLIHOW LWaxThbl, M;
Dha — HapyXHbIA TMApaBnvyecknin MameTp ObIMOBON LWaXThbl, M.

7.8.3 KoHueHTpuueckue waxThl. PacyeT Ha OCHOBe TENNOBOro U3ny4yeHusa

7.8.3.1 Obwume nonoxeHus

Mpw pacyeTe TENNOOTAAYN AR TENSIOBOIO U3NYYEHUs MEXAY BHELUHEN NOBEPXHOCTBIO AbIMOBOW LWaXThI
N BHYTPEHHEWN MOBEPXHOCTBIO BO3AYLUHOM LWaXTbl MOXET OblTh YHTEH TOMBKO AMA OrpaHWYEeHHOro AuanasoHa
TeMnepaTtyp U OnS OrpaHUYEeHHOro Auana3oHa CKOpPOCTel ObIMOBLIX Fa30B HA OCHOBE CTaHOAapTU30BAaHHOMO
nonpaso4YHoro koadduLuMeHTa Ha pagMaunoHHbIi TennoobmeH. PacyeT HeobxoanmMo npoeoanTh ¢ Bornee Bbi-
COKOW CTEeNeHb TOYHOCTKM 0COBEHHO, KOTda pacyeTHbIM NyTeM HeobXoaMMOo onpefennTb He TONMbLKO nonepey-
HOE CEeYEHME KOHCTPYKUWMWM ANs yAaneHWs ObIMOBbLIX ra3oB, HO M TennoobMeH ¢ BO34YXOM ANSA FrOPEeHUs Wiu
C npunerawwmMm noMmeweHnsmu. B atom cnyyae HeobxogMmo BbIMMCMWTL TEMAepaTypy B LbIMOBOW WaxTe
1N B BO3OYLUHOMW LUAXTe, MUCMOMb3ys MEeToq pacyeTta, y4YMTbiBaloLWWiA pagnaumnoHHbid TennoobmMeH ¢ Bonbluen
TOYHOCThHO.

B cnepgytollem nyHkTe NpyMBedeH MeToq Takoro pacyerta. [MpuHUMnuansHo BO3MOXHO pPeLunTb CUCTEMY
YPaBHEHWI, KOTOpasi ONUCLIBAET NpOLLecc TENNOOOMEHA B KOHCTPYKLUMM 0N YOaneHWsi AbIMOBLIX ra3oB C yde-
TOM paguaumMoHHOro TenrnoobmMeHa Tak, Kak 3To npvBefeHo B 7.8.2, OTHOCWUTENBbHO TemMnepaTtypbl ObIMOBbLIX
rasoe TOJ B KOHLe OTPE3Ka j KOHCTPYKU MW NS yaaneHWst AbIMOBbLIX ra3oB M TeMnepaTypbl ToBu,- B KOHLIE OTpes-
Ka j BO3OYLUHON WaxThbl. Tak Kak cUCTEMa ypaBHEHUI B 3TOM CIlyyae 3Ha4YMTENbHO CMOXHEE, YEM NPKU pacyeTe
C MCMNONb30BaHUEM HOPMWMPOBAHHOMO MOMPaBOYHOrO Ha pagvauWoHHLIA TennoodbmeH koadduuneHTa, To U
pe3yneTaTthl PeLeHWUsl TakoW CUCTEMbI 3HAYUTENBHO CroXHee, YeMm B 7.8.2. [1puHAT BO BHUMaHWe TOT dakT,
UTO B HACTOSLLEM CTAaHAAPTE NPaKTUYEeCKM HEBO3MOXHO NMPUBECTU PeLLEHME YKa3aHHON CUCTEMbI YPaBHEHUN,
nosToMy NpWBeAeHa TOMbKO CMCTEMA ypaBHEHWMW, KOTopas AaeT BO3MOXHOCTb MOMb30BaTeNto PeLLnTb ee C
WCMOMb30BaHWEM LMPOKO NPUMEHSAEMbIX MaTEMATUYECKUX MeToAoB. [1ns nony4yeHua TeMnepaTypbl AbIMOBBIX
razoB U NPUTOYHOTO BO3AyXa CUCTEMY YpPaBHEHWW, Kak npasuno, pellawT B COOTBETCTBUM € 7.8.2. MoxHO
TaKkKe MonyvuTb pelleHuss Ana pasHbiX TeENNMO0OMEHHbIX MPOLIECCOB, B HACTHOCTM, AN TennoobmMeHa mexay
KOHCTPYKUMEN ONs yaaneHnsa ObIMOBLIX ra30B U BO34yXa ANs rOpeHus, a Takke Mexay KaHanom Bo3gyxa ans
FOPEHWUS U OKPYXAKLLMM NOMELLEHUEM.

7.8.3.2 CucTtema ypaBHEHUI

[Ons BblYUCHEHWA TeMMNepaTypbl AbIMOBbLIX ra30B B OTPe3Kax KOHCTPYKUUKW ONS yoaneHus ObIMOBLIX ra-
30B W OTpe3Kax CoegUHUTENbLHOMO 3NemMeHTe Npu COOTBETCTBYIOLLEN TeMNepaType NPUTOYHOIo BO3yXa peLla-
0T cuctemy u3 15 ypaBHeHUiA co cnegyowuMy HEeM3BECTHLIMU: 9c,» 9a)r 9B 9B j» Yuj Yrad,r TmJ-, TOJ-, TmaJ-,
TmB,j’ TeBJ-(VIJ'IM ToB,j= B 3aBMCUMOCTMW OT TUMNa utepauumu), TmiB,j= kjf ki%i’ ORad,j

TennoBoW NOTOK B HAMPABMEHMM OT ObIMOBOW LIAXThl K HAPYKHOW MOBEPXHOCTM KOHCTPYKUUKU ANS yaa-
NeHns AbIMOBbLIX ra3os g j, BT, BbluMCnAT No popMyne

UL
Tl (Tmj = Tma.s): (112)
S A | WY
o, (A) seg
roe U— BHyTPEHHMﬁ nepuMmeTp KOHCTPYKUUW OnA yoaneHua ObIMOBbIX ra3oB, M;

L — OnyHa KOHCTPYKUWU 4N yAaneHus ObIMOBLIX ra3oBs, M;

T, j — CpeaHss TemnepaTypa AbIMOBLIX ra3os B oTpeske j, K;
Tmaj — CPEAHAA Temnepatypa Y HapyXHOW NOBEPXHOCTU OTpeska j KOHCTPYKUMM AnA yaanesus
ObIMOBbIX ra3os, K;
@; ; — KO3((PUUUEHT TennoobmeHa BHYTPWU AbIMOBOW LuaxTbl B OTpeske j (cm. chopmyny (99)),

BT/(M2 - K);
(l) — TepMNYeckoe CONPOTUBNEHWE KOHCTPYKLWW ANA YAaneHWs AbIMOBbLIX rasos, m2 - K/BT;
A
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Nseg — KOINMM4eCTBO OTpPEe3KOB KOHCprKLI,VIM ana y,ﬂ,aﬂeHVlH ObIMOBbLIX Ta30B, V'ICI'IOJ'IbayEMbIX B BbIYUC-
NneHnax.
g =M j(Tej - To,j)’ (113)
rne m — MacCOBbIM NOTOK ObIMOBbLIX ra30B, KFI'C;
Cpj — YAenbHas TeNnoemMKoCTb AbIMOBbLIX ra3os B oTpeake j, [/ (kr - K);
Tej . TemnepaTypa ObIMOBbLIX ra3oB Ha BXoQe B OTpe30Kj KOHCprKLIVIM ansd yﬂaf'IEHVIFI AObIMOBbIX ra30B, K;
TOj — TeMHepaTypa AbIMOBBIX ra30B Ha BbIXOAe M3 OTpe3Ka j KOHCprKLI,VIVI anga y,D,aJ'IEHVIFI AObIMOBbIX

rasos, K.

TennoBoW NOTOK B HAMPaBNeHWU OT HAPYXHOW NMOBEPXHOCTU KOHCTPYKUWM ANS yaaneHus ObIMOBbIX ra-
308 K BO3/XY [N TOPEHUA Gy, BT, BLluncnsoT no dhopmyne

U,-L-o

aj
Ya,j '(Tma,j _TmB,j)- (114)

N seg

rae U, — HapyXHblil NepUMeTp KOHCTPYKLMM NS yAaneHns AbIMOBLIX ra3os, M;
L — AnuHa KOHCTPYKUMKM AN yaaneHus ObIMOBLIX ra3os, M;

Oy — kKoacbpurumeHT BHyTpEHQHelﬁ TEennooTAa4un BO3Ayxa AN ropeHns B OTpe3ke j (CO CTOPOHbI LaxThl
ObIMOBBIX rasoe), Bt/(m<-K);
TmaJ — cpegHAs TeMnepaTypa HapyXHOW NOBEPXHOCTU B OTpe3ke f AbIMOBOM WaxThl, K;
TmBJ- — cpenHaa TemnepaTypa Bo3gyxa Ans ropeHusl B OTPe3Ke j, BO3AyLWHOW WwaxThl, K;
NSeg — KOIMMYECTBO OTPE3KOB KOHCTPYKUMK ANSA yAaneHUs AbIMOBbLIX ra3oB, UCMOMNb3YEMbIX B BbIYMCIIEHUAX.

TennoBoW NOTOK B HanpaBrneHu OT BO34yXa AOfd ropeHnd K BHyTpeHHem NOBEPXHOCTK KaHana BO34yXa
ANS TOPeHUs Gig ;. BT, BEIMUCAAIOT MO chopmyne
Up-L-oyg

Gig,j = (TmB,j _TmiB,j)= (115)

Nseg
rae  Ujg — BHYTPEHHWI NepuMeTp BO3AYLUHOW WaxThl, M;
L — OnuvHa KOHCTPYKUWUKU ANs yaaneHusl AbIMOBLIX ra30B, M;
Qg — KO3 DULUMEHT BHYTPEHHEW TENNOOTAA4YN BO3AYXa AR TOPeHnst B OTPe3Ke j (CO CTOPOHbI LWaXThl
ObIMOBbLIX ra3oB), BT:’(M2 <K);
T g, — CPeAHAS Temneparypa BO3fyXa AN ropeHus s oTpezke j BO3OYLIHON WaxThl, K;

m
TmiBj — cpefHas TeMnepaTypa BHYTPEHHEN NOBEPXHOCTU OTpeska j BO3AYLIHOW waxThl, K;
NSeg — KOMU4YECTBO OTPE3KOB KOHCTPYKLWKU ANS yAaneHusi AbIMOBbLIX ra3oB, UCMONb3YEMbIX B BbIYMCIEHUAX.
TennoBow NOTOK BO3ayxa AN ropeHus 9B, BT, B oTpeske j BbIYMCAAKT No dopmMyne
B = Mg “BgRj (TeB,j —Top, ) (116)
me Mg — MacCOBbIA MOTOK BO3A4yXa A8 ropeHus, Kr/c;

Cop; — YAEMNbHas TEN0eMKOCTb BO3AYyXa AMs FOPEHUS B OTpe3ke j, I/ (kr - K);
TGBJ. — TemnepaTtypa Ha BXO4e B OTPE30K j WwaxTbl BO3AYXa ANs rOPEHNs, K
Top,j — Temnepatypa Ha BbIXOAE W3 OTPe3Ka j LiaxThbl BO3ayxa Ans ropenns, K.

TennoBoW NOTOK B HAMNPaBMNEHUU OT BHYTPEHHEN NMOBEPXHOCTM BO3AYLIHOM LWaXThl K OKpYKatoLlemy BO3-

o]
RYXY qy s BT, BbluncnsoT no chopmyne

Ug-L
Quj = '(TmiB,j_Tu,j)' (117)
A seg
B Dhas Oag
roe Ug — BHYTPEHHWA NEpPUMETP BO3OYLUHOW LWaXThl, M;
L — AnwvHa KOHCTPYKUWW AN yaaneHus AbIMOBbIX ra3os, M;
(l) — TepMuYeckoe conpoTUBNEHUE BO3AYLIHON WwaxThl, M2-K/BT;
Alg
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Dyig — BHYTPEHHWIA r’MAPABMMYECKUA AMaMeTp BO3AYLIHOW WaxThl, M;
Dy ag — Hapy»XHbI TMAPABNMYECKAN JMaMeTp BO3AYLIHON LWWAXThI, M;
0p ; — KO3 MDULMEHT TennoobMeHa Hapy»KHOII NOBEPXHOCTM B OTPe3ke j BO3AYLLHOM WwaxThl, BT/(M2 - K);

aB,
Nseg — KONMWYeCTBO OTPE3KOB KOHCTPYKLUWK AN yAaneHWs ObIMOBbIX ra3oBs, MCNOMNb3yeMbIX B BbIYUCNEHUAX;
TmiBJ — CpefHsd TeMnepaTypa BHYTPEHHEN NMOBEPXHOCTW OTPe3Ka j BO3AYLWHOW WwaxThl, K;
Tu,j — TemrnepaTypa oKpyxatwLlero Bosayxa B otpeske J, K.
PanvaunWoHHbIA TeNNoBOW NOTOK .4, BT, BbIMMCNAAKT No dhopmyne
U, L-o i
a Rad, j 4 4
Qrad,j = '(Tma,j - TmiB,j)1 (118)
1 Dy 1
e e -NSeg
ga Dhplep
roe U, — HapyXHbll NepUMeTp KOHCTPYKUWU AN yAaneHus AbIMOBbIX ra3os, M;

L — AnuHa KOHCTPYKUMK AN yoaneHus AbIMOBLIX ra3oB, M;
ORad,j — KOS DULMEHT M3NyYeHns abCoNOTHO YepHOro Tena; . = 5,67 1078, BT/(MZ . K4);

£, — W3ny4yatenbHas cnocobHOCTbL HApY)KHOW NOBEPXHOCTM BO3AYLIHONW WaxTel (No Tabnuue B.5);

Dha = FVI,D,paBJ'II/I‘-IECKMH AvamMeTp BHeLWHero crnoA KOHCTPYKUWUW Onda yoaneHuAa ObIMOBbIX ra3oB, M;
DhiB — FVI,D,paBﬂI/I‘-IeCKMﬁ AWaMeTp BHYTPEHHEro crnod BOS,EI,yLL!HOI?I LaxThbl, M;
&g — KOSquDVILI,VIEHT nany4yeHun abcontoTHo HYepHOoro Tena, ncnyckaemoro BHyTpEHHEﬁ NOBEPXHOCTbLH

BO34YLWHONW WaxThl (no Tabnuue B.5);

Nseg — KOIWMYeCcTBO OTPE3KOB KOHCTPYKL MKW AN yaaneHUs ObIMOBbIX ra30B, UCNOMb3yeMbIX B BbIYUCMEHUSAX,

TmaJ — cpefHss Temrneparypa Hapy»HOW NOBepXHOCTU B OTPe3Ke j KOHCTPYKUWW ANsA yaaneHusa ObIMo-
BbIX rasos, K;

TmiB,j — cpefHsas TemnepaTtypa BHYTPEHHEW NOBEPXHOCTU B OTPEe3Ke j BO3OYLIHOW WwaxThl, K.

Tennosoi 6anaHc paccYNTLIBAKOT C UCMNOMb30BaHNEM CNEAYKLWMX hopMYyn:
- Tennosoit 6anaHc Mexay AbIMOBLIMM ra3amu, BO3YXOM [11A FOPEHUS N OKPYXatoLMM BO3AYXOM, G ;BT

qCJ = qu,j + qB,j’ (11 9)
- TennoBow 6anaHc Ha Hapy>XHOW NOBEPXHOCTU KOHCTPYKLMU AN yAaneHna ObIMOBbIX rasos, e, Bt
dc;j = 9a; * 9Rad, (120)
- TennoBoi HanaHc Ha BHYTPEHHE NOBEePXHOCTM BO3AYLUHOM LIAXThI, Qu Bt
9u,; = 9 * 9Rad,- (121)

Ha kopoTkunx oTpeskax Ans cpefjHux Temnepatyp 7., ;u T g ; K, MOXHO BOCNONB30BaTLCS CHeyloLUuMi
dopmynamu:

Te i+ Tq.

T :—3512 & (122)
Tep,j + ToB,j

TmB,j = —2 . (123)

7.8.3.3 KoahdpmumeHT oxnaxgeHuns

BeluncneHus koadhdhunuymeHTa oxnaxgeHusa cM. B 7.8.2.4.

7.8.3.4 KoadppuumeHT Tennootgaym

BeluucneHne koadduumneHTa Tennootgadm cm. B 7.8.2.5.

7.8.4 CpegHana TemnepaTypa ANA BbIYMCNEHUA faBreHUsA

CpenHwow TeMnepaTtypy ObIMOBbIX ra30B, YCPeAHEHHYH NO ANMHE KOHCTPYKUWMU ONs yAaneHus ObIMOo-
BbIX rasos, T, K, Bbl4mcnsoT no ghopmyne

N

TIT'I :v, (124)

’
o
j=t Tm j

roe Nseg — KOIMM4ecCTBO OTPE3KOB KOHCTPYKUUW AnA yoaneHWAa ObIMOBbIX ra3oB;

TmJ — CpefHAdA TemMmnepatypa ObIMOBbIX Na3oB, yCpeaAHeHHadA Nno ANWHE OTPe3Ka j, K.
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CpeaHiolo TemMnepaTypy AbIMOBbIX ra30B, YCPEAHEHHYIO MO ANVWHE COEANHMTENbLHOTO anemenTa, T, K,
BbIYMCIISAOT Mo hopmyrne
N,

Ty = ———, (125)
Nsegv 1

j=1 Tmvj

roe Nﬁeg — KONMUYeCTBO OTPE3KOB KOHCTPYKUMK ONA yOoaneHWUAa ObIMOBbLIX ra3os,;
i — CpefHAaa TeMmnepartypa ObIMOBLIX ra3oB, yCpeHeHHaaA no anuHe OTPGSKEjH,bEMOBOﬁ pr6b|, K.

mV,j
CpegHiolo TeMnepartypy BO3ayxa A5 rOpeHns, yCpeaHEeHHYIo Nno AnvHe BO34YLWHON WaxTbl, T g K, BbI-
4YUCNAKT No opmyne
N
T = — (126)
segV 1
izt Tms,j

rae Nggq — KONMUYECTBO OTPE3KOB KOHCTPYKLMN AMNS yAANEH!s [bIMOBbIX a308;
T, — CPEAHSA TeMnepatypa BO3AyXa ANs ropeHus, ycpeaHeHHas no AnvHe 0Tpeska j BO3AyLIHOM WwaxTsl, K.
CpenHiolo TeMnepaTtypy Bo3ayxa ANsi rOpeHusl, yCpeOaHEHHYH Mo AMNWHE COeQUHUTENbHOMO 3neMeHTa Mo

B03ayxy, T g\ K, BbIYMCHALT no chopmyne

N
_ segV
Tmgy =y—— (127)
segV
z 1
i=1 TmBv,j
roe Nsegv — KONMU4YEeCTBO OTPE3KOB COEAUHUTENbHOIO ANieMeHTa;

TmBV,j — CcpenHsA TeMnepaTypa Bo3ayxa 4518 ropeHns, yepeaHeHHas no ANnHe 0Tpeska j COeaUHUTEb-
Horo anemenTa, K.

7.9 OnpepeneHne NNOTHOCTH U CKOPOCTH

7.9.1 MNOTHOCTb U CKOPOCTb AbIMOBbIX Fra3oB

[10THOCTL Py, U CKOPOCTb W, ObIMOBbLIX ra30B, YCPEeOHEHHbIe MO ANMMHE KOHCTPYKUMK 4N yaaneHus
AbIMOBbIX ra30B, a TAKKe COeAVHUTENbHOTO ANeMeHTa p .\, ¥ W, ONPEaensioT B COOTBETCTBUM C 5.9.

7.9.2 NnoTHOCTL U CKOPOCTL BO3AYyXa ANA ropeHus

MnoTHOCTL BO3AyXa ANA TOPEHUNA Py, Kr/M3, yCpeHEHHYI0 MO ANUHE COEAMHUTENLHOTO 3NeMeHTa,
BbIYMCIIAOT No dpopmyne

PmBY = 57— (128)
R Tmay
rie pp — [aBneHue HapyxHoro sosgyxa, la;
R, — rasosas noctosiHHas sBosayxa, [k/(kr - K);
Tgy — CPeaHsasA TemnepaTypa NPUTOYHOTO BO3AyXa, yCpeAHeHHas no AnvMHEe COeANHUTENbHOIO anemMeH-

Ta no Bo3gyxy, K.
CkopocTb BO3dyxa ANA rOPeHUs W, gy, M/C, YCPEAHEHHYI0 MO ANIUHE COEAUHUTENBHOTO 3fieMeHTa no
BO34yXY, CNeayeT BbiYMCNATL Mo hopmyrne
Mg

——— 129
Agy *PmBv (129)

WmBy =
rie Mg — MAaccOoBblil NOTOK BO3AyXa ANs rOpeHus, Kr/c;
Agy — NIoLafb nonepeyHoro Ce4eHUs CoeIMHUTENBLHOTO 3MeMeHTa Nno BO3ayXy, ves
Pmay — MIOTHOCTL BO3AYXa ANS rOPEHUs, yCpeaHeHHasl No AnNMHe COeAUHUTENBHOIO 3MeMeHTa no Bos-
ayxy, kr/m3.
MnoTHOCTL BO3AYXa ANA FOPEHUs P, kr/M3, ycpenHeHHylo No AnNMHe COeaNHWUTENBHOTO 3NeMeHTa no
BO34YXY, BbIYMCNAT No hopmMyne
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PL

=t (130)
R Thg

PmB
rae p — AaBNeHWe HapyXHoro Bo3sayxa, Ma;
R, — rasosas noctoaHHasa Bo3ayxa, [x/(kr-K);

T,g — CPpedHas TeMnepaTypa BO3ayxa ANs FOPeHNs], yCpeHeHHas No ANvHe BO3AyLHON wWwaxThl, K.

CKOpOCTb MPUTOYHOTO BO3AYXa W5, M/C, YCPEOHEHHYIO MO ANMHE BO3AYLWHON LaXThbl, BLIYMCMAT MO
dopmyne
mg
WmB = , (131)
Ag -PmB
roge Mg — MaccoBbIA NOTOK BO3AyXa ANA ropeHus, Kric;

AB — nrnouwanb nonepevyHoro ce4eHuAa BOB,EI,yLIJHOﬁ waxThbl, M2;
PmB — NIOTHOCTL NMPUTOYHOIO BO3OyXa, yCpeaHeHHad no grnHe BOS,EIyL!JHOFI LaXxThl, KF.”M3.

7.10 OnpegeneHue gaBneHUn

7.10.1 JlaneHue Ha BXo4e AbIMOBLIX FA30B B BEPTUKANbLHYHK 4YacTb KOHCTPYKUUK ONA yoaneHUs
ObIMOBLIX Fra3oB

PacueT gaBneHns Ha Bxo4e ObIMOBLIX ra30B B BEPTUKANbHYHK YacTbh KOHCTPYKUWKW AN yaaneHWust ObIMO-
BbIX ra3oB NpoOU3BOOAT B cOOTBETCTBUM ¢ 5.10.1 1 7.2.

7.10.2 CamoTAra Ha oTpe3ke KOHCTPYKUUM ONA yoaneHUAa ObIMOBbIX ra3oB Py

Pac4eT camoTarm B 0Tpe3ke KOHCTPYKUWM ANs yAAneHust AbIMOBbLIX ra3oB Py NpoU3BOAST B COOTBET-
cteum ¢ 5.10.2.

7.10.3 ConpoTuBneHue oTpe3Ka KOHCTPYKL MKW ANS yAaneHUs ObIMOBbIX ra3oB Pg

Pacyet conpoTuBneHns OTpe3ka KOHCTPYKUMW AN YAANEeHUs ObIMOBLIX ra3os Pg Npou3BoAsAT B COOT-
BeTcTBUKM € 5.10.3.

7.10.4 BeTpoBoe gaBnexHue P

MpegnonaraeTcs, YTO BXOAHbIE W BbIXOAHBIE OTBEPCTHSI CKOHCTPYMPOBaHbl TakuM obpasom, 4ToObl cBe-
CTM K MUHUMYMY BniusiHWe BeTpa. CneposatensHo, P = 0.

7.11 MMHUManbHo Heo6xoaAMMOe paspeXeHne U MaKCHManbHO BO3MOXHOE paspexeHune (Pz, v Py, .. )
¥ MaKCMManbHO AONYyCTUMOE U MUHUManbHO Heobxoaumoe nsbbiTouHoe paeneHus (Pzq. M Pzgemin)
Ha BXoAe ALIMOBLIX ra30B B BEPTUKANbLHYH YacTb KOHCTPYKUUUW ANs yoaneHUA AbIMOBbLIX ra3oB

7.11.1 O6LWwKre nonoxeHuA

O6wwme nonoxeHus npmeeneHsl B 5.11.1.

7.11.2 Heo6xogumoe gaBneHue ANA NPeofoneHus CONpPoOTUBIEHNA U MAaKCUManbHO BO3MOXHOe
pazpexeHue ucTouHuka Tenna (P, n Py, ), a Takxe 1 MaKCUManLHO BO3MOXHOE AaBreHue Ans npe-
0QO0NeHUsA CONPOTUBIEHUA U HeobxoanMMoe paspexeHue UCTouHuka Tenna (Pyo ¥ Pyomin)

Heobxogumoe gaBneHWe Ona npeofoneHnsa COnpoTUBNEHMUS U MakKCMMarnbHO BO3MOXHOE paspexeHue
MCTOYHMKa Tenna (PW " PWmax), a TakxKe MakcuManbHO BO3MOXHOEe AaBreHue Ans NpeoaoneHns conpoTue-
neHus u HeobxoaumMoe paspeeHue uctouHuka tenna (Pyo M Pyomin) C/IEAYET BLIMUCTATE B COOTBETCTBUK
c554, 555w 5.56.

7.11.3 Heob6xogumoe faenexHune Ans NpeofoNneHnsi CONPOTUBIEHUA COEAUHUTENLHOIO 3nemeHTa P,

PacueT HeobxoanMoro AasneHvs Ans NpeogorneHnsl CoNpoTMBNEHUS COBAUHUTENBHOTO anemeHTa Pr,,
MPOU3BOAAT B COOTBETCTBUKM € 5.11.3.

7.11.4 Heobxogumoe gaBneHue ANA NpeofosieHUA CONPOTMBIIEHUA NogBoay Bo3gyxa

7.11.4.1 CamoTsdra B LuaxTe BO3ayxa O ropeHns Pug

Camorsary B Wwaxrte Bo3ayxa ans ropenus Pyg, lNa, BoramcnaoT no dopmyne

Pug = Hg 9 (PL— Pmp): (132)

rae  Hg — BbICOTa BO3OYLIHOW WaXThbI, M;
g — yckopeHue cBobofHoro nageHus; g = 9,81 M/CZ;
pL — MIOTHOCTb OKPYXaloLWero Bo3nyxa, Kr/m3;
Pmg — MIIOTHOCTL BO3AYXa ANS TOPEHUs], YCPEAHEHHAs N0 ANMHE BO3AYLUIHOW WaXThl, Kr/m3.
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MpumeyaHune — ONbIT NOKa3blBaeT, YTO CNeAyeT OrpaHMynMBaTh MUHUMAanbHYH Nnowagb nonepeyHoro ceve-
HWUA KOHLEHTPUYECKMX BO3OYLUHBLIX LWIAXT. PekomMeHayemMoe COOTHOLLEHME NMowann NonepeyHoro CeYeHus WaxTel AbIMO-
BbIX ra3oB W BO3AYLWHOW WaxTthl 1,5:1.

7.11.4.2 CamoTsira CoeAVHNTENBHOTO 3NeMeHTa Mo Bo3dyxy Pygy
CamoTary COeanHUTENBHOTO ANeMeHTa no Bo3ayxy Py, M1a, BeiuucnaioT no dopmyne

Pugy = Hey " 9" (PL— Pmav): (133)

rae Hgy, — BbICOTa COEAMHMTENBHOTO 3MIEMEHTa Mo BO3AYXY, M;
g — yckopeHue cBoboaHoro nagenus; g = 9,81 M."Cz;
p_ — NIIOTHOCTb OKpYXatollero Bosgyxa, kr/m3;
Pmgy — TWIOTHOCTb BO3AyxXa ANSA rOPEHUsi, ycpeAHeHHasl No ANWHE COEAWHUTENBHOTO 3MeMeHTa Mo BO3-
ayxy, kr/m3.
7.11.4.3 Heobxogumoe gaBneHue 415 NpeogoneHnst CoONpoTUBNEeHUs BO3QYLUHOW WaxThl Prg
Heobxoammoe aasnexve ans NpeooneHns CONPOTUBMEHNA BO3AYLIHOW WaxTel Pgg, Ma, BbluMcnsawoT
no gpopmyrne
PRB‘SEB'(WB'JEJFZCB)'%TB'W%B*fSEGB'PGB: (134)
rae Sgg — a’poAvHaMUYecKnil KO3 MUUNEHT CTabUIBLHOCTM NOTOKA AR BO3AYLIHOW LWAXThbI;
Yg — KO3(PDULMEHT rTMAPABANYECKOrO CONPOTUBNEHNS BCMEACTBUE TPEHUSA B BO3AYLIHOW LIAXTE KOH-
CTPYKUMW ONA yaaneHus ObIMOBLIX ra3os,;
L — onvHa KOHCTPYKUWW NS yoaneHusi AbIMOBLIX ra3os, M;
Dy g — rMopasnuyecknii AMaMeTp BO3AYLIHOW LWAXThl KOHCTPYKUUM ANA YAaNeHUs ObIMOBbIX ra3os, M;
ECB — cymMmMa K03 PULMEHTOB CONPOTUBIIEHUSA B BO3AYLUHOWM LUAXTE KOHCTPYKUUWA ONS yOaneHus Obl-
MOBbIX ra30B;
P — MMOTHOCTE BO3AyXa ANSA FOPEHWUS, YCPEAHEHHAs M0 ANUHE KOHCTPYKLWMU ANS YAANEeHWs ObIMOBbIX
rasos, Kr/M3;
W,z — CKOPOCTb BO3yXa ANs ropeHus, yCpedHeHHas no AnvHe KaHana NnpuToYHoro Bo3ayxa, Kr/c;
Sggp — @3poAvHaMUYEcKMiA KO3dUUMEHT cTabunbHOCTM MOTOKa Ans COMpPOTUBMNEHWS BCNeacTBUe
M3MEHEHUs CKOPOCTM NOTOKa B BO3AYLWHOW waxTte (Sggg = Spg 4N8 Pgg 2 0 M Sggg = 1,0 ana
Pgg < 0);
Pgg — W3MeHeHve [aBneHnsi BCreACTBUME U3MEHEHWSI CKOPOCTM MOTOKA M Macchl MOAaBaeMoro Bo3ayxa
B BO3OYLUHOW LWaxTe KOHCTPYKUUN ANA yoaneHus AbIMOBLIX ra3os, [a.
KoadhdmumeHT ruapaBnMyeckoro ConpoTUBMNEHUS BCNEeACTBUE TPEHUSA B KaHane npuTOYHOrO BO3Ayxa
Vg ON8 pasnUYHbIX LWEPOXoBaToCcTen BLIYUCNAT No hopmMyne

1 s 2,51 3

Jve %\ Reg Jvg  3.71-Dpp )

roe Reg — uucno PeiHonbhca Ans BO3AYLWHOW WaXThbl (CM. 7.8:2:53);
'y — CPeaHee 3Ha4YeHwe LepoXoBaTocT BHYTPEHHEW NOBepPXHOCTY BO3AYLLIHOW WaxThl, M;
D, g — rugpaBnuyeckuii uaMeTp BO3OYLLIHOW LIaXThl, M.

(135)

Ons yncen PelHonbaca meHee 2300 ncnonb3yoT KOAMMULMEHT, COOTBETCTBYIOWMIA YMucny PenHonb-
aca, pagHomy 2300.

WM3roToBMTENL [OMKEH NPegoCTaBUTL 3HAYEHUs cpeaHel LWepoxoBaTocTu. Ha cnyyaii, korga 3HavyeHus
LLIepOX0OBATOCTWN Y M3rOTOBUTENS OTCYTCTBYIOT, B Tabnuvue B.4 (npunoxeHue B) npuBedeHbl TUMUYHbIE 3HAYe-
HUA cpedHUX LWepoXoBaToCTer ANa pasnuyYHbIX MaTepuanos.

N3ameHeHne naBneHun BCrnencTsme U3MeHeHuss CKOpocTu noToka Pgp, MNa, B kaHane npuTo4Horo so3-
4yXa BblYMCNAKT No dhopMyne

PmB 2
PGB:%‘Wm& (136)

rAe pp,g — MOTHOCTL BO3AyXa ANs rOPeHUs, YCpeaHeHHas no ANvHe BO3AYLWHOI WaxTbl, kr/im3;
W,,g — CKOPOCTb BO3[lyXa ANA rOPEeHNs, yCpPeAHEeHHas no AnuHe BO3AYLIHON WaxTbl, M/C.
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7.11.4.4 aBneHue, Heobxoanmoe ANA NpeoaoneHns ConpoTUBNEHNSA COEANHUTENBHOTO ANeMeHTa BO3-
AYWHOW waxTtel, Pggy

[OaeneHune, HeobxoaMMoe ANns NpeofoneHua ConpoTUBIIEHUA COeQUHUTENBHOIO 3NeMeHTa BO3OYLLIHON
waxthbl, Prgy» 12, BBIYMCOALT No hopMyne

Frev = SeB '| VBV - ==l +2§Bv]' B -wZpv + Seesv - Pey: (137)
Dhgy 2
raoe SEB — aapo,quaMqucr(mﬁ I(OGCIJCbVI]J,MBHT cTabunNbHOCTY NOTOKAa ona coeguHWTEernbHONo 3rnemeHTa no
BO3AYXY;
Ygy — KO3(MDUUMEHT TPEHMS B COEAMHUTENbHOM dNIEMEHTE MO BO3AYXY;
Lgy, — ANWHA COEAMHUTENLHOrO 3IIEMEHTa Mo BO3aAYXY, M;
DhBV — FM,ﬂpaBﬂMHECKMﬁ AnamMeTp BO34YLWHONo Tpakta B COeaAUHUTEINbHOM 3J1IeMEHTE, M,
EQBV — cyMMa KO3 dULMEeHTOB CONPOTUBMEHUA MAaCCOBOr0 MOTOKA B COeAWHUTENbHOM SnemMeHTe Mo
BO3AYXY;
meV — MIIOTHOCTb BO34yXa Ha ropeHue, ycpeHeHHas no AnnHe COeJVHWTESNIbHOro anemMeHTa no
BO34YXY, Kr/m>;
WmBV — CKOPOCTb BO3lyXa OnA ropeHund, ycpegHeHHada no annHe coeguHUTENbHOro arnemMeHTa rno Boa-
Ryxy, M/c;
SEGBV — aapo,qm-iammqecmﬁ KOSdeDVILI,VIEHT cTabunbHOCTK MOTOKa anAa conpotuBneHWA BCcnecteue
M3IMEHEHWA CKOPOCTU NOTOKa B COEdUHWUTEIIbHOM 3NeMeHTe MNMo BO3OYXY (SEGBV = SEB ansa
Pepy 2 0 v Sgggy = 1.0 ana Pgpy, < 0);
PGBV — M3MeHeHWne gaBrneHnAa Bcneacrtene M3amMeHeHMAa CKOpPOCTKM NOTOKa B COeMHWUTENBHOM anemMeHTe
nogaye Bo3gyxa, lla.
KOGCI)CDML]MGHT rMapaenn4ecKoro conpoTmMeneHna scnencteme TpeHua B ,D,bIMOBOVI LaxTe ‘yBV Ana pas-
JIMYHBIX LI.lEpOXOBaTOCTE.‘I?I BbIMUCNAKT NO qbopmyne

1 2.1 2,51 'Bv

+ £l
VBy Regy ywpy 3.71-Dnpy

(138)

rae ReBV — yucno PeilHonbAca OnA COeAUHUTENBHOMO 3feMeHTa no Bo3ayxy (cm. 7.8.2.5.3);
rgy — CPedHee 3HayeHWe LepoXoBaToCTU BHYTPEHHEW MOBEPXHOCTH COEAUHWUTENBHOTO 3NeMeHTa no
BO34YXY, M;
Dygy — TMAPABNUYECKUA AUaMeTp COeOUHUTENBHOMO 3rIeMeHTa BO3AYLIHOMO TPakTa, M.

Ona 4ncen PerHonbaca meHee 2300 ncnonbayoT KoadUUNEHT, COOTBETCTBY LW MK Yncny PeinHonbaca
pasHomy 2300.

M3roToBuTENbL JOMKEH NPEeaoCTaBUThL 3HAYEHWUS CpedHen WepoxoBaTocTu. Ha cryyai, korga 3HavyeHus
N3roTOBMTENS OTCYTCTBYHOT, B Tabnuue B.4 (NnpunoxeHue B) npuBegeHbl TMNWYHbBIE 3HAYEHUS CPedHMX Wepo-
XOBaTOCTEN ANA pasHbiXx MaTepuanos.

M3meHeHne aaBneHnsa BCNeACTBME M3MEHEHWS CKOPOCTM NoToKa Py, M1a, B COBAMHUTENBHOM arieMeH-
Te Mo BO3AyXY BbIYUCMAOT No hopmyne
PmBV 2 PmB 2

5 WmBV ~—,— WmB, (139)

rae ppgy — MMNOTHOCTb MPWUTOYHOMO BO3AyXa, YCPEAHEHHAs MO ANWHE COEAVHWTENbHOrO 3reMeHTa no
BO34YXY, Kr/MS;
W,,gy — CKOPOCTb MPUTOYHOTO BO3AyXa, yCpeOHeHHas no AMUHe COEAMHUTENBLHOro 3neMeHTa no Bo3-
ayxy, m/c;
Ppmp — MIOTHOCTb MPUTOYHOTO BO3AYyXa, YCPEAHEHHAs MO ANVHE BO3AYLIHOW LWaXThl, kr/m3;
W g — CKOPOCTb NMPUTOYHOTO BO3AyXa, YCPeAHEHHas No ANMHE BO3AYLIHOW WaxThl, M/C.

Feev =

7.12 Bbluncnenwue TeMnepaTtypbl BHYTPEHHEFI NMOBEPXHOCTU YCTbA KOHCTPYKUWK ANA yoaneHuAa
AbIMOBbIX ra3oB Tiob

Temnepatypy BHYTPEHHEN NOBEPXHOCTU YCTbSA KOHCTPYKUWW AN yAaneHus AbIMOBbIX ra3os npy TemMne-
paType paBHOBeCUA Ty, K, BbIMMCNAKT MO hopmyne:
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K,
Top =T, —= T T

iob = ToNseg ~ 1ToNgg ~ 'uo (140)

O 9

LiNgeq
rae TOsteg — TeMneparypa AbIMOBbIX a30B B KOHLUE nocrnegHero otpe3ka Nseg KOHCTPYKUUK ONA yOoaneHns
ObIMOBBIX razoB, K;

kN —= KOQCbCpWU.MEHT Tennootoayn Mmexay AbIMOBbIM TPAKTOM W BO3AYLWHBIM TPAKTOM nocneaHero

= oTpeska NSeg KOHCTPYKUMW ONS yOaneHus gbIMOBbIX ra3os, Bt/(m2 - K);

0 .. — KOI(PULMEHT TennooTaaqu Mexay AbIMOBbIMU ra3ami U BHyTPeHHeW NoBepXHOCTbIO AbIMO-
1NVse -
BOW LLUAXTbl MOCNEAHEro oTpeska NSeg KOHCTPYKUMW ANS yOaneHWs ObIMOBbLIX ra3oB, BT."(M2 -K);
T,o — Temneparypa OKpy»XaloLlero Bo3yxa Ha BbIXOe U3 YCTbA KOHCTPYKLUMMW M5 YOaneHUs AbiMo-
BbiX rasos, K.

8 YueT TennoTbl KOHAEHCALMKN BOASAHOIO Napa U3 AbIMOBLIX ra3oB

8.1 O6LwWwmMe nonoxXeHUs

I'Ipe,u,bl,qyu.l,mﬂ pas3fen no3BondeT pacCyHUTbiBaTb 3aaHHble NapaMeTpbl ANA KOHCTPYKUWKW On4 yaoane-
HUA ObIMOBbIX ra3oB, paSOTamu.mx BO BIlaXXHbIX YCNOBUAX, bes y4eTa nonesHon TennoThkl, BblAensgaeMon npu
KOHOeHCauuKn BOOAHOIO napa 3 ObIMOBbLIX ra30B. B HacToswem pasgene npneBognUTCA pacyeT TennoThkl, Bbl-
aensaemMon npwv KOHOeHcaun BOOAHOIO napa (CKpb!Taﬂ TEeNnmnoTa KOHJJ,EHC&U,VII/I), N paccMatTpuBaeTca BnnaHne
9TOW TENMOThl Ha TemMneparypy B KOHCTPYKUWUW ONA yoaneHna ObIMOBbIX ra3oB. 3Ty TENNOTY peKoOMeHOyeTCA
MCNonb30BaTh, KOraa TDEGOBEHMH no temnepartype B COOTBETCTBUN C 5.3 He MOTyT ObITb YOOBNETBOPEHDbI.

B HacTosiem pasfgene He pacCMaTpuBaeTCHd YKa3daHHOe BIiUAHKME Ha TpeSOBaHl’iH no OaBlieHUIo.

n puMmedaHune — Faaoaylo NOCTOAHHYHO Rc Y4eTOM KOHOeHCaUuuu MOXHO onpenennuTb No NpunoXXeHu E.

YyecTb TENMNOTY KOHOEHCAUWUN, KOTOpasa MOXET BbiTh MPUHATA BO BHUMaHWE MpW pacyeTe, O4eHb CIoX-
HO, T. K. MpOLIecc Tenno- u maccoobmeHa B BonbLUWHCTBE cnyyaeB OyoeT TpexMepHbiM. Hanpumep, koHgeHcar
MOXKET CTeKaTb MO BHYTPEHHEN NOBEPXHOCTU AbIMOBOW TpyBbl M MCNapATLCA B 30HE, rAe Temnepartypa 3Hauu-
TensHO Bhile. MeToq pacyeTa, NpUBEAEHHbLIN B HAcTOsLWeM CTaHAapTe, YYUTLIBAET BMUAHNE KOHOEHCALMM
BOASIHOTO Napa Ha BHYTPEHHel NMOBEPXHOCTW ObIMOBOWM LIAXThl TOMbKO B TOM Cry4yae, Korga Temneparypa
BHYTPEHHE MOBEPXHOCTU HUXKE UMK paBHAa TEMMNEPATYpPe TOUKM POChI AbIMOBbLIX ra30B, HO NO3BOMSET HA OCHO-
BaHMM MPaKTUYECKOro OMbiTa YMeHbLUATh MakCUMarnbHOe KONMYEeCTBO KOHAEeHcaTa, NpUMMeHss KoadpuumeHT
f, <100 %.

[ns pacyeTta ¢ y4eToMm KoHAaeHcauun cuctemy LAS crnenyeT pasgenvTb Ha NSeg paBHbIX OTPE3KOB, MpK
3TOM ANWHA KaX4oro U3 HUX JOMkKHa cocTaenATe He Bonee 0,5 m. Ecnv TemnepaTtypa BHYTpeHHeN NoBepx-
HOCTWM Ha BbIXO4e W3 COeQWMHWUTENbHOIo 3NeMeHTa HMKe TOYKM POoChl AbIMOBbLIX ra30B N0 BOAe, TO COEAUHU-
TEMbHbIA 3NEMEHT cnefyeT Takxke pasfenuTs Ha NsegV paBHbIX OTPE3KOB, ANWHA KaXXO0ro U3 KOTOPbIX AOMKHA
cocTaenaTk He bonee 0,5 M.

8.2 Bo3HWKHOBEHMWE KOHOEeHCcauumn

Ona HaxoxaeHus oTpeska NsegKm (nnn) NsegKV, B KOTOPOM Ha1YMHaeTcs KOHOeHcauud, crnegyeT Bbluuc-
NATL TemMnepaTtypy BHYTPEeHHel NOBEPXHOCTH Tmbdf B KOHLIE KaXaoro oTpesKka j B COOTBETCTBUM C pasgenom 5
Unu 7, Ha4YMHas Cc NepBOro oTpeska CoegNHUTENbLHOro aneMeHTa KOHCTPYKUUK ANS yaaneHus AbiIMOBbIX ra3oB
UINN COEQUMHUTENBHOIO 3MEMEHTAa, HAa KOTOPbIX MOXET BO3HUKHYTh KOHAEHCalWs, Noka He ByaeT BbINOMHEHO
criegywoliee ycrioBue:

Tiobj = Tpea <0 (141)
T 2Ty~ 2 (7. T
e iob.j = Tob,j ——'( ob,j = u,j)* (142)
Dt,'!j
roe Tiobu,- — Temnepartypa BHYTpeHHel NOBEPXHOCTN Ha Bbixode W3 oTpes3Ka j Npu TeMnepaTtype paBHoBecus, K;
Tpe 4 — TO4YKa poChbl MO BOAE Ha BXOAE B NepBbli 0Tpe3ok, K;
ka — KO3hPULMEHT Tennonepenadn B OTPE3Ke j Npu Temnepatype paBHOBecUs (CM. pasgen 5 unu 7),
Bt/(m2 - K);

oy — k03D (ULIMEHT KOHBEKTUBHOIO TennoobmeHa B oTpeake j (cM. pasgen 5 unu 7), Bt/(m2 - K);
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Tob,j — TemnepaTypa ObIMOBbIX ra30B Ha BbIXOAE M3 OTPE3Ka j Npu TeMnepaType paBHOBeCKA (CM. pas-
aen 5 wnnn 7), K;
TUJ- — TemnepaTypa OKpyXatoLlero Bo3ayxa BoOKpyr oTpeska j, K.
MpumevyaHne — Heobxogmmo nNpoBepuThb BeiNonHeHWe ycnoeua (141), ocobeHHO ecnv MMelT MecTo Mame-
HEHWA B pasmMepax [AbIMOBOW LIAXThl UMW B 3HAYEHUM TEPMUYECKOTO COMPOTUBMNEHUS COEANHUTENBHOMO 3NemMeHTa 1 (Mnu)

,EI,bIMDBOﬁ LWaxTbl, B HA4CTHOCTW HA BXOOE B KOHCTPYKUWHK OANA yoaneHA ObIMOBbIX ra3oB (,qblMOBOI?I LLIEXTI:I).

TemnepaTypa TOYKM POCEI Ha BXO/E B MEPBEIN OTPE30K COBANHUTENBHOTO anemeHTa T 4 3aBUCKT OT
cofepXaHusi BOASHOMO napa B ObIMOBLIX razax Ha BbIXOAe W3 MCTOYHMKa Tenna. [na HeKoHAeHCaUWOHHBIX
KOTNOB Tpew = Tp.

[ns KoHAeHCaUVOHHBIX KOTIIOB 3HAYeHVe Ans COAep)aHus BOAAHOro napa B AbIMOBbIX rasax c(H,0),,
cnegyeTt Nony4YuTb OT M3roTOBUTENA UCTOYHKMKA Tenna. Micnonbaysa ato 3HadeHue no copmynam (B.6) n (B.7)
(npunoxeHve B) onpefensem napuuansHoe faBrneHne BOOSHOMO napa Ha BbiXO4e U3 UCTOYHUKA Tenna Poyy
W TOUKy pockl o Bofe Tqy -

Ecnu BCe 3Ha4YeHWa HEW3BECTHbI, 3@ TeMnepaTypy TOYKWM poCkl CnedyeT B3siTb HOMWHAaMbHY0 Temne-
paTypy nocTynatolieii B koten obpatHoi Boabl Ty Toevt = Tof, CooTtBercTByHOLLEE NapunansHoe daBneHue
BOASHOrO Nnapa pp,y MOXHO ONpeaenuTb, ucnonbays gopmyny (B.13).

Ecnu maccoBbIi NOTOK ALIMOBbLIX rA30B Ha BLIXOAE M3 KOHAEHCALMOHHOrO KoTna M, He y4uTLIBaeT no-
AIBMeHWe KoHAEeHCauuy B UCTOYHUWKE Tenna, TO MacCoBbIf MOTOK AbIMOBbLIX rA30B MOXHO oNpeaennTb, UCNonb-

3ys popmyny:

My, =M= Ay, (143)
npn 3TOM
: . R Jo] P
AmDW:m._. 1__D . D _ Pow ; (144)
Rp pL) \PL—-Pp PLw — Pow
raoe n'?w — MACCOBbI/ NOTOK AbIMOBbIX ra30B Ha BbiX04e U3 MCTOYHWKa Tenna c y‘-leTOM N3IMEeHeHNHAa MacCco-

BOro noToKa 3a CHeT KoHAeHCauun B NCTOYHWMKE Tenna, KI'/C;

nhDW — MacCOBLIV NOTOK KOHAEHcaTa B UICTOYHUKE Tenna, Kr/c;
m — MacCOBbIA NOTOK AbIMOBbIX ra3oB 40 NOABMEHUS KOHOEHCALUWK, Kr/c;

R — rasoBasi NOCTOSIHHAA AbIMOBLIX ra30B [0 NMOsSIBNeHUs koHgeHcauum, Ix/(kr - K);
Rp — rasoBas nocTosiHHasa BofAHOro napa; Ry = 496, [Ix/(kr - K);
p, — OaBneHue HapyxHoro Bo3ayxa, Ma;
pp — NapunanbHoe AaBneHue BOASHOrO napa 4o KoHaeHcauww, Ma;
Ppw — NapumansHoe JaBneHne BOOAHOTO Napa Ha BbIXOAe W3 UCTOYHKKa Tenna, Ma.
Ecnn NsegKV =1, TO MPUMEHSAIOT CreayLlne ypaBHeHus:

Mgy o = My, (145)
TobV,O = TW’ (146)
Koy 1
Tiobv.o = Tw = ——(Tw — Tuv 1), (147)
Cliv 1
raoe mOV’D — MAacCOBbI NOTOK ObIMOBbIX Ta30B HA BXoAe B nepBbIFl OTpe30K, KrJIC;

Topv,p — TEMMNEpaTypa AbIMOBbLIX ra30B Ha BXOAE B NepBbli OTPE3oK Npu Temnepatype paBHoBecus, K;
Tiobyv o — TEMMepatypa BHyTPEHHE! CTEHKV Ha BXOAE B NEPBbIA OTPE30K Npu Temneparype pasHosecus, K;
Ty — Temneparypa [bIMOBbIX ra30B Ha BbIXOJE M3 UCTOYHMKA Tenna npu Temnepatype pasHosecus, K;
Kpy 1 — K03 ULMEHT Tennonepesayu nepeoro oTpeska npu Temneparype pasHoBecus, BT/(M2 - K);
Uiy q — kKoadpbmumeHT TennoobMeHa NepBoro oTpeska, BTI'(M2 - K);
T4y 1 — Temnepartypa oKpyxaloLlero Bo3ayxa Ha nepsom orpeske, K.

Touka pockl N0 BOAE Ha BXOAE B MEPBEIA OTPE30K KOHCTPYKLMM ANS yAaneHUs [bIMOBLIX ra3os T, 4
3aBUCMUT OT CofdepXaHWs BOOAAHOMo napa B AbIMOBbLIX ra3ax Ha BbIXOAe U3 COedMHWUTENbLHOro anemMeHTa. Ecnu
KOHOEHCaLWA B COEAWHWTENBbHOM 3M1EMEHTe HEe MPOWCXOAWT, TO LONYCKAETCs WCMOMb30BaTh Tpe,1 = Tovt
B gpyrux crniyqasix LOnNyCKaeTcsa MCnonb3oBaTth opmyny

50

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 56/78
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65922
https://gostexpert.ru/gost/gost-59978.1-2022?utm_source=pdf&utm_medium=65922&utm_term=page

FOCT P 59978.1—2022

Ro m m

o(H,O = - - -100, 148
( 2 )V=Nsegv R AmDW +mDV ( )
Ry m
n
Nsegv
Ay = > Amp, (149)
J':NsegKV
roe G(HZO)V:NsegV — copgepxXaHue BOOAHOIO napa B OAbIMOBbIX ra3ax Ha BblXode M3 COedMHUTENbHOro ane-

MeHTa, %:;
R — rasoBasi NOCTOSIHHAs ALIMOBLIX ra30B A0 KoHAeHcauuu, Ox/(kr - K);
Rp — rasosas noctosiHHas BogaHoro napa; Rp = 496, Ix/(kr - K);
p_ — OasneHue HapyxHoro sosayxa, Ma;
pp — NapuwansHoe AaBreHue BOAAHOrO napa 4o KoHaeHcauwu, Ma;

mDW — MaccoBbI/ NOTOK KOHOEHCaTa B UCTOYHUKE Tenna, Kl'a"C;
I’f’n‘DV — MacCOBbI NOTOK KOHOEHCaTa B COEAUHUTENbHOM 3fieMeHTe, Kr/c;

M — MacCOBbIi NOTOK AbIMOBbIX ra30B 40 KOHAEHCALWK, Kr/C;
Ngegy — KONMYECTBO OTPE3KOB COEMHUTENBHOTO ANEMEHTA;
Nsggiy — HOMED OTpeska COeANHUTENBHOTO ANeMeHTa, fe HauMHaeTCs KoHAeHcaLus.
Wcnonb3ys 3HaueHWe copgepxaHus BOASHOMO napa B AbIMOBLIX ra3ax Ha BbIXOA4Ee U3 COeQUHWUTEMLHOMo
3nemMeHTa cs(Hzo)V‘N,Se ,no dopmynam (B.6) v (B.7) (npunoxeHve B) MOXHO onpegennte COOTBETCTBYHOLLEE
napuuansHoe Aasnexite BoASHOro napa ppy p, ., ¥ TOUKY POCkI No BoAe Toud-
Ecnn N, =1, TO UCMOMb3YIT CnegyLine ypaBHeHUA:

segK

nl'l‘olo = mW — AmDv, (1 50)
Tob,0 = Topr (151)

Ko 1
Tiobo = Teb =—=+(Ten = Tya). (152)

i1

roe m0,0 — MAacCcOBbIW NOTOK ObIMOBbLIX ra30B Ha BXoAde B I'IepBblPI OTPEe30K, KI'I'C;
AmDV — MACCOBbIW NMOTOK KOHOEeHCaTa B COegUuHUTENbHOM 3nemMeHTe, Kr."C;
Top.0 — Temneparypa AbIMOBbLIX ra3oB Ha BXO/E B MepBblii OTPe30K Npu Temnepartype pasHosecus, K;

Tiop,0 — TEMNEpaTypa BHyTPeHHei NOBEPXHOCTU Ha BXOAE B NEPBbIA OTPE3OK NPy TemMnepaTtype paBHo-
Becus, K;
p, — Temneparypa AbIMOBbIX ra30B Ha BXOAE B KOHCTPYKLMIO ONA yAaneHWs AbIMOBbIX rasos npu
TemnepaType paBHoBecus, K;
ky, 4 — Ko3(bbuLMEHT Tennonepeaaymn Nepeoro 0Tpeska npu TemMnepaType paBHoOBeCHS, BT/(Mm2 - K);
o 4 — K03(hDMLUNEHT TennooTaa4M Nepeoro oTpeska, Bt/(m2 - K);

Tu,’l — TeMnepartypa OKpyXarLero Bo3gyxa Ha nepBoM OTpe3Ke, K.

T

e

8.3 Pacuet TeMnepaTypbl AbIMOBLIX ra30B Ha BbiXo4e U3 OTPe3Ka KOHCTPYKUWMKW OnA yoaneHWUA

ALIMOBBIX ra30B (j 2 Ngo k) C y4ETOM KOHAGHCaLMM

HDWBE,EI,EHHI:IE HWXe CbOpMyJ'IbI NO3BONAKT BbIHUCINTL NYyTEM MTEDaLIMI;I TeMnepaTtypy AbIMOBbIX ra3oB
Ha BbIXo4e 13 OTpe3|<aj KOHCTPYKUMW ONA yoaneHUA ObIMOBbIX ra3oB TObJ'

MpumeyaHus

1 PekoMeHayeTCs HauMHaTL UTepaumio €O 3Ha4YeHns Ty, i, BbIMUCTIEHHOTO Ge3 y4eTa KoHAeHCaLun.

2 dopmynbl A5t OTPE3KOB KOHCTPYKUMKM ANS yAaneHWs AbIMOBbIX Fa30B TaKKe NPUMEHWMbl K COEAMHUTENBHOMY
3NEMEHTY MPW UCMONb30BAHWN COOTBETCTBYHOLLNX 3HAYEHWIA.

TemnepaTtypy BHyTPEHHe MOBEPXHOCTU Ty, . K, Ha BbIXOAE U3 OTpeska j Npn Temneparype paBHoBeCHs]
BLIYUCTIAKT MO opmyne
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Ikc;btnt j

i

Tiob,j = Tob,j __'(Tob,j _Tu,j}’ (153)
Giotot, j

raoe TOb,j — TeMnepartypa AbIMOBbIX ra30B Ha BbiXo4e U3 0Tp83|<aj npu TeMnepartype paBHOBECUA, K,

kobtot,j — CymMMapHbI KOadhpuUMeHT Tennonepegayu Ha BbIXO4e W3 OTpe3Ka j Npu TemnepaType paBHO-
Becus, BT/(m? - K);

Ciototj — CYMMapHbI KO3 MULUMEHT TeNNOOoTAaYM NyTeEM KOHBEKLWUW U KOHLAEHCALWW Ha BbIXOA4e W3 OT-
peska j, Bt/(m2 - K);
Tu,j — OKpyxarllaa TeMmnepartypa ans otpeska j, K.

Ons cymmapHoro koauumneHTa TennooTaaqyun nyTeM KOHBEKLMUA U KOHAEeHCaUUNn o,
KoathduumMeHTa Tennonepenaym kbtotj NMPUMEHSAIOT cregytowne popmMyrnbl

itot/ 1 CYMMapHoro
Uiotot,j = %ioj T Cliok,j (154)

B 1
obtot,j — 1 [ 1 ) Dy, '
—t o

Dha - 04

k

(155)

O‘iotat, j A

CYMMAapHbIN KO3(hULNEHT TENMOOTAAYM 3a CYET KOHBEHLUMM U KOHOEHCAUWW Ha BbIXO4e W3
oTpeaka j, Br/(m2 - K);

0, — KOIMPUUMEHT KOHBEKTUBHO TENMOOTAAYM OTpesKa j (CM. pasaen 5 wnu 7, pacuet T, ), BT.’(MZ < K);
— k03 ULUMEHT TENNOOTAAYM 32 CUET KOHAEHCaUUKM Ha BbIXoae 13 oTpeska j, Br/(m~ - K);

Kobtotj — CYMMaPpHbIil koathdnLMEHT Tennonepefaqn Ha Beixofie U3 OTpeska j Npu Temnepatype pasHO-
Becusi, B/(m2 - K);

1
= TepMUYeckoe conpoTueneHve, m2-K/BT;
Dh — BHYTPEHHWHW TMOpaBnuyeckuii guamerp, M;
D,,, — Hapy>HbI ruapaBnuyeckuid AMameTp, Mm;
0, — KOI(PDULMEHT TENNOOTAAYN CHAPYKM, BT/(M2 “K).

,D,HFI KOSCbeI/IL{VIEHTa TennooTaadvun nytemMm KoHaeHcauuu uiK,j’ NPUMEHAT CnegyrLuyro CbOpMyJ'Iy

G N
i = =, (156)
le.j 'U'L'(Tob,j —Tiob,j)
C y4eTom
le;j=18n7)> Ngegk
nnu
NsegK = Tiob,O g Tpe,1 (137)
4]
Toa1—Tiob.i
_ ‘pe/ iob, j ™
',(‘;,j = # anaj = NsegK 4 NsegK > 1 (158)
iob,j—1 iob, j
nnu
NsegK =1n Tiob,D > Tpe,1’
rae OCiKL,f — Tennootaa4a nytem KoHgeHcauun Mmexay ObIMOBbIMW ra3amMmin n BHyTDeHHEﬁ NOBEPXHOCTLH

oTpeska j, Br/(m? - K);
gk — TennoTa KoHAeHcauumn oTpeska J: BT;
NSeg — KONMW4YecTBO OTPE3KOB; .
ch — [ons NOBepXHOCTU KOHAEeHCcaAUWN oTpeska J;
U — BHYTpEeHHWI NepumeTp, M;
L — pnuHa obiMoBOW TpyBbl, M;
Tpe,1 — TeMnepaTtypa TO4YKW pochl HA BXOAE B NepBbl 0Tpe3ok, K;
Tiob,NsegK — Temnepartypa BHYTPEeHHel MOBEPXHOCTW Ha Bbixode W3 oTpeska N,

. segk MPY Temnepatype
paBHoBecus, K.
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NA TENMOTL KOHOEHCALMW OTPe3Ka j gy ;, BT, npuMeHsoT cnegyrowy dhopmyny:
Jak; B ytouty yny
unf :AmD’j-rD, (159)
e Aij — MacCcOBbIN NOTOK KOHAEHcaTa B OTPe3kKe j, Kr/c;
rp — CKpbiTas Tensora napoobpasoBaHua BOAAHbLIX Napos, [k/kr; npuHumaroT rp = 2 400 000.
NS pacyeta MaccoBOro MoToka KoHaeHcata Amp ;, Kr/c, NpUMEeHSIOT crieaytoLyo hopMyny:
Amp j, K/ ytoLy yny

) . R Ppo,j- PDo, i
AmD,,-=m-—-(1-P—D].[ Ce: /e | ]-L (160)

Rp P.) \PL=Pooj-1 PL—Ppo;) 100
[zasuse- 77|
rme Ppo,j = € T, (161)
roeé M — MaccoBbli MOTOK AbIMOBLIX rAa30B A0 KOHAEHCAUWM, KI/C;

R — rasoBas nocTosiHHas AbIMOBbIX rasoB A0 koHAeHcauun, Oox/(kr - K);
Rp — rasoeasi nocTosiHHas BOAAHOrO napa, Lox/(kr - K); Rp = 496;
Pp — NapunansHoe AasneHvne BOAAHOro napa Ao koHaeHcauum, MNa;
Ppo,j — NapunanbHoe AaBneHne BOAAHOTO napa B 3aBUCMMOCTU OT TeMneparypbl BHYTPEHHEN NOBEpX-
HOCTW Ha BLIXOJE W3 OTpe3ka j Npu TeMmnepaType paBHosecus, a;
p_ — OaeneHvie HapyxHoro sosgyxa, Ma;
fx — KO3PPULMEHT KOHAEHCALMN COOTBETCTBYIOLLEA YacTU CUCTEMbI YaaneHns AbIMOBbIX ra3os, %;
Tiopj — TeMNepaTypa BHYTPEHHEi NOBEPXHOCTI Ha BIXOAE M3 OTpe3ka j Npu Temnepatype pasHosecus, K.
Ans onpefeneHns fy o, cnonb3ytoT dopmynbl (162) u (163), a Takke puCyHoK 2.
Ana fx cnegyeT ucnonb3oBate Temnepatypy ObIMOBbLIX rasoB T, Ha BXOAE B KOHCTPYKUMIO yaaneHus
AbIMOBbIX ra30B. ECM B COEAUHWUTENBHOM 3fIEMEHTE YXKe UMEET MECTO KOHAEHCaUMs, TO ANs 3TON YacTy f,
crieflyeT NCnonb3oBaTb TeMnepaTypy AbIMOBbLIX ra30B UCTOYHMKA Tenna Ty,

o|
60

50
AN
40
N
30

20 \\

10 ~~

0 2=
40 45 50 65 60 65 70 75 80 85 90 95 100 X
X —1, nnu by, °C; Y —fo unn £y, %

PucyHok 2 — KoadhduumMeHT koHaeHcaumm f, B 3aBMCUMOCTH OT TeMnepaTypbl AbIMOBLIX ra30B Ha Bxode t, unu £,
fKV=132,7—2,6-tw+0,0133-t2 : (162)

f=132,7-26-t,+0,0133 2, (163)

roe tW — TemMrnepatypa AbIMOBbIX ra3oB UCTOYHUWKa Tenna, °C;
fe — TemMnepartypa ObIMOBbIX ra3oB Ha BXOAe B KOHCTPYKUWIO AnA yaoaneHUA ObIMOBbIX ra3oB, °C.
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3Ty dhopmyny MoxHO mcnone3osatk ans 40 °C < £, =80 °C n 40 °C <{_ =80 °C.
Ona t,, < 40 °C koadduumeHT fi, = 50 % n ana t, < 40 °C koapduumnenT fie = 50 %.
[ins pacyeTa MaccoBOro NOTOKa AbIMOBLIX ra30B /My j Ha BLIXOAE W3 OTPe3Ka j NPYMEHSIOT CreaytoLLyto
dopmyny: . . .
Mg, j = Mg j_4 —AMp j, (164)
rae Mg j_q — MAacCoBbIN MOTOK 4bIMOBbIX rA30B Ha BbIXOAE M3 OTpe3ka J/, Kr/c;

Aij — MaccoBblil MOTOK KOHAEHCATa 0TPEe3Ka J, Kr/c.
Ans nepecynTaHHON TEMNEPaTYpbl AbIMOBbIX ra30B Ty, ;, K, Ha BbIXo4e U3 oTpe3ka j NPUMeHsT hopmyny

My i_q1-Cnoid Kp gk j
[ i W Topj1+ = i + Ko Tu,j
Mo,j " Cpo.j 2 o.j “Cpo.j
Tobj = T ; (165)
b,j
ey
B KOTOpPOK
Uk i L
ij . btot, j , (166)
Y Mo jCpo,jNseg
roe Kotot,j =(1 —’c,j)'kb,j—1 +1e i Kpotot,j ANAJ = Nggg (167)
nnum
kbotot -1+ kboiot i .
kotot,j = : = Ana j > Nogg, dle.

2

roe n"JOJ,- — MacCOBbI MOTOK ObIMOBbLIX ra30B Ha BbIXOAE W3 O0Tpe3Ka j, Kr/c;
Cpoj — YAENbHAs TENNOEMKOCTb [bIMOBbIX ra30B Ha BbIXOAe 13 oTpeszka j, /(kr - K);
KbJ — KO3 MLUKMEHT OXNaxXaeHWsa oTpeska j npu TeMmneparype paBsHOBECUS;
Tobu,-_1 — TeMnepaTtypa ObIMOBbIX ra3oB Ha Bblxode U3 oTpeska j MuHyc 1 npu Temnepartype pasHoeecus, K;
g, — Tennota koHAeHcauuu Ans oTpeska J, BT;
Tu,j — OKpyxatllasa oTpe3oK j Temnepartypa, K;
U — BHYTpEeHHUN NepumeTp, M;
kbtot,j — KoadhdpvuMeHT Tennonepegayun oTpeska j npym teMmnepartype paBHOBECUA, BT/(M2 - K);
L — pnuHa, m;
NSeg — KOMU4YeCcTBO OTPE3KOB;
ICJ — [0ns NoBepXxHOCTW KOHAEeHcaunn Ana oTpeska f;
ka — KoadhduMLUKMEHT Tennonepena4dn otpeska j MMHYC 1 npu TemnepaTtype paBHOBECHS, BT!(M2 <K);
kbotot,j — CYMMapHbIA KO3 PULMEHT TeNNonepeaayun Ha BblXxo4e U3 OTpe3ka j Npy Temnepartype paBHo-
Becust, BT/(m2 - K).

ansa YBEIMMHYEHKWA TOHHOCTK NTepaunn NPUMEHAT Crnegyollee BblpaxeHne

|qAJ'— Q’CJ| = O,ZQ'AJ: (169)
Cc
da.j = Mo j*Cpo,j—1"Tob,j—1 = Mo j *Cpo,j  Tobj + 9K, j» (170)
= Gitot,j U L Tob,j-1 = Tiob,j—1 + Tob,j — Tiob,j
Cj~ ’ J 171
Neeg 2 (171)
rae qA,j — Pa3HOCTb 3HTanbNUn ObIMOBbLIX ra3oB MeXady BX0O40M B OTDGSOKj M BbIXOOOM W3 Hero, ﬂ}K;
qCJ — cymmapruﬁ TEnnoBOW NOTOK OT AbIMOBbIX Ta30B K BHyTpeHHeﬁ NnoOBEPXHOCTU OTpe3kKa j, BT',
n'vo,j — MaccoBbIA MOTOK ObIMOBbBIX Na30B Ha BbiXO04e U3 OTpe3Ka j, KF/C;
Cpo,j — YAENbHas TeNNOeMKOCTbL AbIMOBLIX ra30B Ha BbIXOAE U3 OTpeska J» A/ (kr - K);
Tob,j — TeMnepartypa ObIMOBbIX ra3oB Ha BbIxoAde N3 0Tpe3Kaj npu TeMmnepartype paBHOBECUA, K;
Qi j — TennoTa KoHAeHcauuu Ans oTpeska Jj, BT,
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gt j — CyMMapHbIA KO3 MULMEHT TENNOOTAAYM BCIEACTBME KOHBEKLMU W KOHAEHCALUW Ha BbIXOAE 13
oTpeska j, Bt/(m? - K);
U — BHYTpEHHUI NepuUmMeTp, M;
L — AnuHa KOHCTPYKUMK ANS yAaneHusl ObIMOBbIX rasos, M;
Nseg — KONMW4ecTBO OTPE3KOB,
TiobJ- — Temneparypa BHYTPEHHEW NOBEPXHOCTU Ha BbIXOAE U3 OTPe3Ka f Npu TemnepaType pasHosecus, K.
[ns cuctembl «BO30yXx—/AbIMOBbIE rasbl» (LAS) KOHCTPYKUMIA ANA yOAaneHus ObIMOBbIX ra30B C KOHLEH-
TPMYECKMMM LaxTaMu MoryT BbiTk Mcnonb3oBaHbl chopmynbl (140)—(170) co cnegywoLwmMMm M3MeHeHUsaIMM:
- BMECTO TUJ WCMNONb3yIoT TmbB,j;
- BMECTO TuV,j ncrnonb3yT TmbBV,j;
- BMECTO 0, MCMOMb3YIOT O, .

T TmBy, Y 0z j ONPEAENSIOT MO COOTBETCTBYOLWIMM (hopMynam pasaena 7.

9 Yyer BeHTUNATOPOB ANA yaaneHUA ObIMOBbLIX ra3oB

9.1 O6LWwue nonoxeHus

BbITs)KHbIE BEHTUNATOPLI CNeAyeT y4uTbiBaTb MpW pacdeTe cUCTeM ydaneHus MpoAyKTOB CropaHus
TOMNLKO B TOM CIy4ae, ecnu:

- paboTy BEHTUNATOPa KOHTPONMUPYET YCTPOWCTBO BE30NacHOCTH, KOTOpPOe OTKMoYaeT «MCTOYHWK Ten-
na» B cry4yae oTKasa BEHTUMATOpA, WK

- eCcTb [OCTaTouYHble JoKazaTenbCcTBa TOro, YTo paboTa «UCTOYMHWKa Tenna» octaeTcs 6GesonacHor B
crny4ae oTKasa BeHTUnsTopa.

MprpocT AaBneHns, co3gaBaemblil BbITAXKHLIM BEHTUNATOPOM, Pg ., CneayeT paccyuTbiBaTh C MOMO-
Wb crieayroLwmx opMyr:

; ;2 /3 4 . PE
Fran = [CO +C1-VEan +C2 - VEan *C3 - VFan + C4 'VFan:I' 1?; , (172)
. m
Vian = , (173)
PFan
PL
PFan = 5+ (174)
R- TFan
rae Cp — XapakTepucTuka BbITAXHOro BeHTUNsATOpa (cm. [2]), Ma;
€4 — XapakTepucTUKa BbITSXHOTO BeHTUnaTopa (cm. [2]), Ma/(m3/c);
€y, — XapakTepuCTUKa BbITSKHOTO BeHTUIATOpa (cMm. [2]), ﬂa/(MS.’c)z;
C4 — XapakTepuUcTHKa BBITSKHOMO BeHTUnsATopa (cm. [2]), Mal/(m3/c)3;

3/~\4-
€, — XapakTepucTMKa BbITSHKHOTO BeHTunsATopa (cm. [2]), Ma/(m*/c);
vFan — 06beMHbI pacxod AbIMOBLIX ra30B Ha BbITSKHOM BeHTUNATOpe, M3/C;
PEan — MMOTHOCTL AbIMOBLIX ra30B Yy BbITSHKHOTO BEHTUNATOPA, kr/m3;

M — MacCOBbIA NOTOK AbIMOBLIX ra3oB, Kr/c;
p_ — BHellHee OasneHve Bosdyxa (cm. 5.7.2), Ma;
R — rasoBas nocTosiHHas ObIMOBbIX ra3oB (cM. 5.7.3.2), x/(kr - K);
Tean — TEMMepatypa AbIMOBbLIX ra30B Ha BXOAE B BbITAXHOW BeHTURATOP, K.

XapaKTepMCTMKM BbITAXXHOTO BEHTUNATOPA Cy—Cy OOIHKHbI ObITb YKa3aHbl NpOU3BOAUNTENEM BEHTUITATO-
pa \unn B JOKYMeHTaunn.

Ecnn BbITSXKHON BEHTWUNATOP He MCNONb3YETCA MOCTOAHHO, pacyeT OO0IKeH BbINMONHATLCA bes yyeTa
NpUpoCTa AaBneHnd, co3AaBaemMoro BelTHXHbIM BEHTUINATOPOM, a CKopee tes y4e€Ta CONnpoTUBNEHNA NOTOKY.

9.2 BcTpoeHHble BEHTUNATOPbI

B otnuume oT ypasHeHus (38), cTaTuyeckoe AaBneHWe B COeAMHUTENBLHOM anemeHTe, Py, Ma, anga
BCTPOEHHOIO BEHTUNSITOPA AOMKHO BbITh PACCHMTAHO C MCNOMBL30BaHUEM CMNeayHLWEro YypaBHEHUS:

Puv = Hyv 9" (PL=Pmv) * Pran, (175)
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rae Hy, — OencTBMTENbHAs BbICOTa BEPTUKANbHOW YaCTH KOHCTPYKLWW ANs yAaneHns 4bIMOBbLIX ra3os, M,
g — yckopeHue ceoboaHoro nagexns, g = 9,81 m/c?;
p_ — NJIOTHOCTb HAapY>XHOTO BO3A4yXa, kr/mS;
Py — CPEOHSIS NNOTHOCTL CTONGa AbIMOBLIX ra30B B BEPTUKANBHOW YaCTW KOHCTPYKLMM ANS yAaneHus
ALIMOBbIX ra30B, Kr/M3;
Pean — NPUPOCT AaBMEHWs, cO3AaBaeMblil BCTPOEHHbIM BEHTUNSTOPOM, [a.
B cnyyae KOHCTpyKUUW yaaneHus AbIMOBLIX rasos, paboTallmux B pexume paspexeHus, Heobxogumo
npoBepuTb TpeboBaHUsA, N3NoXeHHsIe B 5.2.1, u cnefyioLLyio B3anMOCBA3b:

Pze2 Pg, (176)
raoe PZe — MWHUMAanbHO H906XD£[VIMOE pa3pexeHne Ha BXoe OAbIMOBbIX ra30B B KOHCTPYKUUWIKO ONA yOaneHua

ObIMOBbLIX rasos, Ma;
Pg — conpoTuBneHue npuToky Bo3ayxa, Ma.

I pupMmeHaHne — I'Ipw HBDSXO,EI,VIMDCTVI MOLUHOCTE BCTPOEHHOINO BEHTUNATOPA O0IKHA BbiTb COOTBETCTBEHHO
YMeHbleHa.

B cnydyae KOHCTPYKUWUKW OnA yaaneHua ObiIMOBbIX ra3oB C M36bITOYHLIM OaBneHnem Heobxognumo npoee-
PWUTb Tp86OBaHHF|, MU3NOXEHHble B 5.2.2, U cneayrwlyr B3arMOCBA3b!

PZOe * PFV s PZ excess’ (177)

roe one — MakcMmanbHo gonycrtumoe 13bbITOMHOE OaBneHWe Ha AbIMOBble rasbl B BepTV‘IKaJ’IbeH?I
OTPE30K KOHCTPYKUMK ONA yoaneHnA ObIMOBbIX ra3oBs, Ma;
PFV — Heobxogumoe gaeneHne ans npeocgoneHua conpoTueBneHnAa COegquHNTENbHOIO aneMeHTa, Ma;

PZ excess MakCrManbHO gonyctumoe OaBrieHue U3 obo3HaveHuns CoedVNHWUTEelNnbHOIo anemMeHTa, Ma.
M pumevyaHmne — I'Ipu HeobxooMMOCTM MOLLHOCTb BCTPOEHHOIO BEHTUNATOPA O0IMXKHa OblTb COOTBETCTBEHHO
YMEHbLUEeHa.

MpypocT AaBnexus, cosaasaeMblil BCTPOEHHBIM BEHTUNATOPOM, Pr . cnefdyeT paccYuTbiBaTbh B COOT-
BETCTBMMW C chopmyrnon (172) u cnefyLmMM COOTHOLLEHUEM

TFan = TW= (178)

roe TFan — TemMneparypa AbIMOBbIX a30B Ha BXO[4e BCTPOEHHOIo BEHTUNATOPA, K;
TW — TeMneparypa ObIMOBbIX ra30B UCTOYHWKaA Tenna, K.

9.3 ObiMmococ

B otnuune ot bopmynel (31), TeopeTuyeckoe paspexeHne BepTUKanbHoOM YacTu KOHCTPYKUUKW ANd yaa-
NeHVs AbIMOBbLIX ra30B CO BCTPOEHHLIM AbIMOCOCOM Py, lNa, cneayeT paccuuTeiBath C UCNONL30BAHWEM Chie-
ayiowen dpopmyribl

Puy = Hy g (P~ Pm) * Prans (179)
rae  H,, — OencTBWTENbHas BbICOTa BEPTUKAINBLHON YacTu KOHCTPYKLUWUMW ANS yAAneHWs ObIMOBbIX rasos, M;
g — yckopeHune cBobogHoro nagexusi, g = 9,81 m/cZ;
p_ — NIOTHOCTb HAPYXHOTO BO3AYXa, kr/m;
P — CPEOHsAA NNOTHOCTL CToNGa AbIMOBbIX ra30B B BEPTUKANbHOW YaCTU KOHCTPYKLUMU ANS yAANeHWUs
ObIMOBbLIX ra30B, Kr/m3;
Pgap — NPUPOCT AaBnexus, co3aaBaemMblil AbIMOCOCOM, [la.

MpupocT faBneHus, co3fasaemMblil 4LIMOCOCOM, Py, ., Crieayer paccyMTbiBaTb B COOTBETCTBUU C (hOp-
Mynown (172) v cnegyroLwmnm COOTHOLLIEHWEM:

TFan = TO’ (180)

roe TFan — TemMnepartypa ObIMOBbIX ra30B Ha BXOoAe ObIMOCOCAa, K;
TO — Temneparypa ObIMOBbIX ra30B Ha BbIXOAe U3 YCTbA KOHCTPYKUWKW OnA yoaneHna ObIMOBbIX ra3os, K.
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MpunoxeHune A
(cnpaBo4yHoe)

BbiuncneHue Te PMUWYECKOro conpoTuBneHuA

1
Tepmuyeckoe cONPOTUBNEHWUE KOHCTPYKUMK ANA yoaneHus OAbIMOBLIX rasoB (K MOXHO OMpeaenvThb, 3Haa Koad-
n

¢ML|VIBHTI::I TennonNpoBOAHOCTM MaTepHUanoB, U3 KOTOPbLIX M3rOTOBMNEeHa KOHCTPYKUWMKM ONA yaaneHUa ObIMOBLIX ra3oB, ero

cnepfyeT BbIMUCAATL NO chopMyne
1 Dh Dhn+1
—|=y- An| 2L :
(A] ' 2\5a, (Dh,n el

n

rae Dy, — BHYTPeHHWIA ruapasnuyeckuini uameTp, m;
Dy, , — BHYTPEHHUI MMAPABNNYECKUI AMAMETP KEKAOro Chos, M;
¥ — KoadpUUMeHT opMbl, PABHbLINA:
1,0 — Ons nonepeyHbIX CEYEHUIA KPYTNon U 0BanbHON hopMbI;
1,10 — [4ng nonepeyHbIX CEYEHUI KBaapaTHON U NPAMOYTronsHOW hopMbl NPYU COOTHOLLEHWUW CTOpoH 1:1,5;
A — KO3(MULMEHT TENNONPOBOLHOCTM MaTepuana cnos npu paboyen temneparype, Bt/(m - K) [cm. Tabnuuy B.5
(npunoxeHwe B)].
BrnusHve MOCTMKOB xonoga ond MeTannmM4eckon AbiMOTPYOHOW CUCTEMbI CregyeT y4MThIBaTb C NOMOLLBIO UCNOMb-
30BaHuA koadduyreHTa B cooTBeTcTBUKM ¢ FOCT P 59376.

n

MpumeyaHue — MeTog pacyeta TeNNONPOBOAHOCTM Kak (DyHKLMM TeMNepaTypbl NPUBEAEH B NMPUNOXKEHUU A
ctaHgapTa [3].
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Tabnuua B.2— [JaHHble 4na TensoreHepaTopoB

Tonnuso ®opmyna ans Py, ny, n o(CO2)

Kok, kameHHbI yrone, Bypbiii yrons B GpukeTax 151gQy, Ma ans Q <100 kBT
Py =+-70+50-1gQy, Ma ana 100 kBt < Qy <1000 kBT
80 Ma ana Qy > 1000 kBT

Ny = 68,65 + 4,35 1gQy, % ana Q = 2000 kBt

(CO,) 9,56 % ona Qy <1000 kBT

fel =

£ 41+ 2,71gQy % ona 100 kBt < Qy < 2000 kBT
ApesecuHa 151gQy Ma ans Q < 50 KBT

Py =127 +131gQy MNa ana 10 kBt < Q < 350 kBT
crneunanbHbIe KOTbl

Ny =67 +6 - 1gQy, % ana Qy < 1000 kBt

(CO,) 8,0 % ona Qy <100 kBT
o =
2 6,0 +2,0lgQyqy, Ans 10 kBT < Qy <1000 kBT
HedTb 1 ras (c oyTbeBoW ropenkon unu 6es gy- 151gQy, Ma ans Qy <100 kBT
TLEROW rOpenku = ’ B
3 ) W {47+38,5I9QN, Ma ona Qy > 100 kBT

B 85+1,01gQy% ona Qy <1000 kBT
W 88,0 % anst Qy > 1000 kBT

fx‘W 0
——— % ansa Qy <100 kBt
o(COy) = 1 1-folgQy
f3 % nns Qy > 100 kBt

Tabnuua B.3 — [anHeie ana onpefenexus ¢(CO,) B cootBeTcTBUM C Tabnuuein B.2 npu MCnons30BaHWN Ma3yTHbIX
W rasoBblX ropenok

[openku ¢ NpUHYAUTENBHOW TArOW [openku ¢ ectecTBEHHOW TAron?

Tonnueo
fx1 fx?_ fxa fx‘i fx2 fxs
Knaokoe TonnuMeo 11.2 0,076 13,2 — — —
MpupoaHbIi ras 8.6 0,078 10,2 51 0,075 6,0
CMKEHHbIW ras 10 0,080 1,9 5,9 0,079 7.0

& 3HayeHwna nocne CTaﬁmnmsaTopa NnoToKa.

Tabnuuya B.4 — TunuyHble 3Ha4eHWUs cpeqHern LepoXoBaTOCTU I ANA HEKOTOPLIX CTPOMTENbHLIX MaTepUanoB/cTpon-
TeNbHbIX KOMMNOHEHTOB KOHCTPYKLIMM

Matepuan BHyTpeHHe TpyObl KOHCTPYKUWMK ANA yAaneHWs gbiMo- TUNMUHBIE 3HAUEHNS CPEHEN LWEPOXOBATOCTH F, M
BbIX ra3oB !
CeapHas cTane 0,0010
Ctekno 0,0010
Monumep 0,0010
ATHOMUHUIA 0,0010
Kepamudeckue TpyGbl 0,0015
LLlamoTHbIe (pacOHHBIE ANEMEHTLI 0,0050
MeTtannunyeckne nUcTel ¢ dpanbuem 0,0020
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OkoHvyaHue mabnuues! B.4

MaTepuan BHyTpeHHel TpyObl KOHCTPYKUMW ANS YAANEHWS AbIMO- TUMMYHBIE 3HANEGHNS CPEAHEH LISPOXOBATOCTH £, M

BbIX ra3oB
LleMeHTHO-BONOKHUCTLIN BETOH 0,0030
KameHHasa knagka 0,0050
[HYTbIA NMMCTOBOW MeTann 0,0050

Tabnuua B.5 — KoadhduumneHT TENNONPOBOAHOCTA A, MNOTHOCTU p W YAENBHOW TEMMNOEMKOCTU C HEKOTOPbLIX MaTte-
pyanoBs, UCNOMb3yeMblX B KOHCTPYKUMAX NS yOaneHUsa ObIMOBLIX rasoB

A, BT/(m - K) ana Temneparyp
Martepwnan p, Kr/m® €
20°C 100 °C 200 °C 300°C
ATIOMUHUIA 2800 160 160 160 — 0,3
Crans 7800 50 50 50 50 0,6
HepkaBelolwlan ctans 7900 17 17 17 17 0,1
KameHHasa knagka
R spmEnonede, | @0 | 98 | oF | 0@ | — 09
PUPOBAHHLIN  KMpnuY, onanyboyHbie 1600 0,82 0,86 0.90 — —_
Dok 2000 1,15 1,2 1,26 - =
Knpnuy nepdoprpoBaHHbIA C KNaccoMm 600 0,40 0,44 0,50 — 0,9
nEpgopanpn AW E 800 0,47 0,52 0,59 - =
1000 0,30 0,33 0,36 — —
CUnUKaTHBIN KMPNWY, NIOTHLIA Nerkuin 1000 0,30 0,33 0,36 — 0,7
Geron 800 0,47 0,51 0,55 — 09
1200 0,74 0.81 0,87 — —
1600 1,20 1,32 1,42 — —
2000 1,92 2,11 2,26 — —
becnopucThin nerkuin 6eToH 800 0,34 0,37 0,40 — 09
1200 0,55 0,60 0,65 — —
1600 0,90 0,97 1,06 — —
2000 1,44 1,55 1,70 — —
BecrnopucThlil nerkuin 6eToH (Ha HaTy- 600 0,22 0,24 0,27 —_— 0,9
pankHON OCHOBE) 900 0,34 0,38 0,42 = =
1200 0,49 0,56 0,61 — —
BecrnopucTelil nerknii BeToH, TOMbKo 600 0,23 0,26 0,28 — 0,9
HEHOBEToH 900 0,36 0,40 0,45 — —
1200 0,53 0,58 0,66 — —
1500 0,72 0,80 0,89 — —
Kepamuyeckne BHYTpeHHUe TpyObl/ 2000 1,00 1,05 1,10 1,15 0,9
Bnoku dopm
MwHepanbHasa BaTta, pbixnas 0,043 0,080 0,109 0,150 0,9
MwHepanbHas BaTa, BEHTUNUpyemas 0,049 0,080 0,109 0,170 0,9
MwHepanbHasn BaTta, naHenu 0,037 0,053 0,073 0,100 0,9
MwHepanbHasn BaTa, pakyLuka 0,042 0,049 0,070 0,102 0,9
BepmMmukynut 0,062 0,076 0,096 0,126 0,9
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A, BT/(m - K) ons Temnepartyp
Matepuan p, krim® £
20°C 100 °C 200 °C 300 °C
Crekno 2200 1,07 1,20 1,37 — 0,9
MBA® (nonveuHUNuaeHhTOPUA) 1800 0,19 0,19 — — 0,9
MM (nonunponnneH) 900 0,22 0,22 —_ —_ 0,9

MpuMedyaHMe — 3TW HavyanbHbIE 3HAYEHUS BKMOYAKT KoadhdhmumeHT BesonacHocTh 1,2, 4Tobbl yYecTb Npo-

MN3BOACTBEHHbIE O0MNYCKA.

Ta6nuua B.6 — Tepmuueckoe COMPOTVBNEHNE 3aKPbITLIX BO3AYLUHLIX MPOCMOEK B 3aBMCMMOCTH OT LWMPWHLI d,, BO3-
LYLUHOW NPOCMONAKA U TEMNepaTypbl TENMNOOTAALWEN NOBEPXHOCTM (KOHLEHTPUYECKMIA KOMBLEBOM 3230, pacnonoXeH-

HblA BEPTUKANLHO)

Tepmudeckoe CONPOTUBIEHWE BO3OYLWIHOW Npocnonku (1/A),, M2 - K/IBT
Temnepatypa no- . —
BEPXHOCTH, °C Npw WAPWHE BO3OYLIHOW NPOCNOWkK d,,, M
0,01 0,02 0,03 0,04 0,05
40 0,123 0,147 0,153 0,152 0,150
100 0,087 0,101 0,101 0,100 0,099
150 0,065 0,075 0,075 0,074 0,074
200 0,050 0,055 0,055 0,055 0,054

MpunmMmeyvyaHus
1 3dheKTUBHBIN KO3ULIMEHT TENNONPOBOAHOCTU A, 3AKPLITLIX BO3AYLLIHLIX NPOCMOEK BbIMUCIAIT No hopmyne

- yz?%n) "”[Dh‘no:‘fdn ]

rae y — KoadduumneHT opMel (CM. npunoxexue A);
Dy,  — HapyXHbIi TMAPaBMYecknil AMaMeTp BHYTPEHHErO CIOSi, OTPAHUH4MBAIOLLETO BO3AYLUHYIO MPOCOVIKY, M;
(1/A),, — TepMuyecKoe COnpoTUBMNEHNE BO3AYLIHON NPOCMORKY, m2 - K/BT;
d,, — WKpnHa BO3OYLIHOW NPOCMOWKK, M.
2 B cnyyae WvpuWHbI Bo3gyLwHoW npocronkn bonee 50 mm w/vunu Temnepatyp cebiwe 200 °C pekomeHayeTcs 3Ha-
yeHue 0 Npu OTCYTCTBUM NOATBEPKAEHHbBIX anbTePHATUBHbBIX AaHHbIX.

n

Tabnuya B.7 — NapameTpbl yCTPOMCTB Nogadvu OononHUTENsHOro Bo3ayxa

TR R e Rgui M- cike 0, N (clir?
1 400 120 000
2 200 30 000
3 140 11 400
4 97 5000
5 74 2800
6 48 1260
MpumevaHnue — Beibop napamMeTpoB XapakTepUCTUKW (L4 W Oy NPOW3BOAAT NO KNaccuukalmm ycTporucTs

nogaqv AONOMHUTENBHOMO BO34yXa Mo WEeCTW BUaaMm.

YTobbl ONpegenuTb, K KakoMy BuOy OTHOCUTCH perynatop TAaru, TpebyeTtcs kpueasa paboyel xapakTepucTUKK.

Kpusyto paboueli xapakTepuCTUKM Nony4arT, onpefenas 06beMHbIA NOTOK, NPOXOAALLMA Yepe3 perynsatop TAru,
npu Tpex 3HaveHuax Aaenexns 5, 10 u 40 MNa, NpeBbillaOLIMX HOMWHANBEHOE 3HAYEHKE BXOAHOW MOLHOCTU o, [Napa-
MeTp onpeaensitoT no dopmynam (56) u (57)].

Perynatop TArM OTHOCWUTCH K TOMY BuZy, ANA KOTOPOro BCE YacTu KpWBOW pabouel xapakTepucTuku (Bce Tpu
V3MEPEHHbIE 3HAYEHWA MOTOKA) pacnonaralTcs Bbllle ONpefeneHHOn KPUBOW W3 psfa KpuBbIX, NPUWBEOEHHbIX B
npunoxeHun D.
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Tatnuua B.8 — KoadhuumeHTsl MECTHBIX COMPOTHMBNEHWIA ANA HEKOTOPLIX (hopM

[eomeTpuyeckue i
Homep dopma paamepbI 3HaueHue
1 Yron vy, ° Ly/D,z 30 30>LyD,z2
10 0,1 0,1
30 0,2 0,3
45 0,3 0,4
60 0,5 0,7
90 1,2 1.6
2 Otsop 90°
R/D,
Ly/Dyz 30 30>LyD,z2
0.5 1,0 1.2
0,75 0,4 0,5
1,0 0,25 0,3
1.5 0,2 0,2
2,0 0,2 0,2
3
g
m
=
3 |© R/D;, Oreop 60°
Ly/D,z 30 30>LyD,z2
0,5 0,6 1,0
0,75 0,3 0,4
1,0 0,2 0,3
il= 0,2 0,2
2,0 0,1 0,1
4 o OtBopg 90°
?, a=2-R: tan[EJ KonuyecTBO CEermMmeHToB
T o/D,, 2 x 45° 3x30° | 4x225°
1,0 0.4 0,25 0,17
1,5 0,3 0,18 0,13
2,0 0,3 0,17 0,12
3,0 0,35 0,19 0,13
! 5,0 04 0,20 0.15
Dy,
[onyckaeTtca MHTepnonsaumus Mexxay NPUBEOeHHbLIMW NapamMeTpaMu.
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MpodomxeHue mabnuusi B.8

Homep $opma I'eon;z;i)ﬂwe:it‘:me 3HaueHue
5 s Yron y=90°
—~ iy | 1ty
i A=A
| 3 1 A o i3
D A g
PR Ay
2
- 't 0,0 0,92 0,03
" \‘ . 0,2 0,38 0,20
;
P e 0.4 0.1 0,35
0,6 0,53 0,47
Tﬁ“ 0.8 0,89 0,56
% 1,0 1,2 0,62
€L
’§_ s yrony = 45° o Eig
(= T Az my | g
D a8 A _16
Ay
0,0 -0,92 0,03
0,2 -0,42 0,16
Aq
~ 0,4 0,04 0,17
e 0,6 0,22 0.06
Tn‘-H 0,8 0,35 -0,18
nonoxexue: Wy 1,0 0,35 -0,53

dopmynbl 415 BblYUCIIEHUA KO3(PULMEHTOB CONPOTUBMEHUS COOpHOW I(OHCprKLI,VII/Ia)J

5 N2 ;2 2 -1 -1\ . ;
os=-002[1-T2| _[M2) |45 ooy q|ro8|1-{ 22| [-]1-[22] |22cosy|+|2-[22]| |M2[4_M2

ms ms A2 A2 A2 A2 A2 ms m3

2 2 = | -1

5 ’ A P A 3 :
C5=003[1-22| —[ 22| |14+162] ZBcosy-1|-038|1-| 22| |[+|2-[22] |Z2f{1-Z2|

ms my Ay Ay Ay mg\

p .
me 22> 0< 2 <1,0; 0° <y < 90°.
Ay my

A
,D,J'Iﬂ A—S <1 mectHoE COMpoTUBNeHne CoeauHeHA MOXHO onpenennTe Kak CyMMY OTAENbHbBIX MECTHBIX COMpPOTUBINe-
2

A 1,

HWIA CYXXEeHUA NonepeyHoro ceveHust (CM. cooTBeTcTBeHHO Ne 6 unu Ne 8) n coeguHeHus A
2

a) Mo Mappento.

,D,onycxaemﬂ MHTEpPNONAUMA MexXay NpuBedeHHbIMKW NapaMeTpamMu.
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lpodomxerHue mabnuuyel B.8

[eomeTpuyeckue
Homep Ddopma paaMeph 3HaveHune {
6 AsA,
0,4 0,33
— g S RS 0,6 0,25
& = ;Az 0,8 0,15
A Kpyrnoe BxogHoe oTBepcTme
=0
Monoxenwne: W, ¢
7 AylA,
s 0 1,0
= o o~ 0,2 0,7
e — ———— 1 3
! A;&iq = 0.4 0.4
B A 0.6 0.2
a 2
= - W 0,8 0,1
onoxexue: W, 1.0 0
8 AsIA, v=30° y=60° | y=90°
0,10
0,25 0.05 0,08 0,19
Rl il (EC] | 0.45 0,04 0,07 0,17
Ay 10 0,05 0,07 0,14
Ay 0,0 0,0 0,0
MonoxeHwe: W,
9 < HIDy,
:E‘_ 0,5 15
é T 1,0 1,0
o
0
E A
5
3 D
10 ——— _ 1,5
|
< | Oronoeok AbiMoBoi Tpy6kl (P = 0) B COOTBET-
& ctBun ¢ FOCT P 59375.1
o
1 |8 : — 82
o H {Cenon™ 3:2)
| ( BbIXO[, = 2’0)
- | -
A3spoouHaMU4eckMin OrofnoBOK AbIMOBLIX TpyD
NONOXUTENBLHOTO AaBNeHNsA U UCTOYHUKE Tenna
C 3aKpbITOW Kamepoii cropaHus (P, = 0) B cooT-
BetctBun ¢ FOCT P 59375.1
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OkoH4yaHue mabnuus! B.8

[eomeTpuyeckmne
Homep $opma paamMeph! 3HaueHue
12 A, A v=60°
A
. : =1
my my Ay
L | L | A
“3.-05
i Ay
¥ .
m
3 -
; my
m
\\ / =05
: my 0,5
S
5 A
e
2 ;
= my
o) Monoxexue: W, unn Wy
£
13 E’[ A, b A, y=60°
8 y | i i<
a 2 3 — =1
Ay
A
83-05
Ay
m
/ A, i B
- m2
my _
m
“2_05 =8
m
Monoxenwne: Wy, unn W,
MpMmeyaHne — Ha oCHOBaHWM MMEHOLIMXCA AaHHbLIX B 3TOW Tabnuue paccMaTpuBalTCH TONMbKO HEKOHLEH-

Tpn4eckne d)VITMHI'M. 3HadeHus 3a3opa ona KOHUeHTPUYeCKHUX CbVITI/IHFOB [0MKHbI BbIT YKa3aHbl npounssognTenem Unu B
cnpasquoﬁl nnTeparype. B nepBom I'IpVIGJ'IMH{eHI/II/I 3Ha4YeHnA 3a3opa And HEKOHUEeHTPU4YeCKMX CbVITMHFOB MOXHO TakKxe
MCNoNb30BaTE ANA KOHUEHTPNYECKUX qDMTVIHFOB.
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MpunoxeHwne C
(cnpaBo4Hoe)

PacnonoxeHue ycTbA KOHCTPYKUUM ONA yOAaNeHUsi AbIMOBbIX Fa30B OTHOCUTENBHO
6nusnexawmx CTpoeHun

1 — KOHCTPYKUMKW ANs yAaneHus OblMOBbIX ra3os; 2 — CTpPOeHue
PucyHok C.1 — PacnonoxeHue Bbixoaa AbiIMOBOW TpyObl

CuuTaetcs, 4To brnuanexalume CTPOEHUSA 0Ka3bIBaOT BO3AENCTBUE HA YCTHE KOHCTPYKLUMK OANA YAAaneHus ObIMOBbIX
rasoB B TEX CNy4asx, Korga:

- paccTosiHWe Mo ropyu3oHTanuy L Mexay YCTbeM U CTPOEHWEM MeHee 15 M;

- NPOTSHKEHHOCTb CTPOEHWUSA, ECNU CMOTPETL C MO3NLNK YCTbS KOHCTPYKUMW ANA yaaneHus ObIMOBbIX ra3oB B ropu-
30HTarnbHOW MMOCKOCTW, cocTaBnAeT yron o He 6onee 4yem 30°;

- BEPXHSAA rpaHnLa 3gaHus, ecnu cMOTPEThb C NO3ULKUK YCThA KOHCTPYKUMKA ANA yaaneHusa ObIMOBbIX ra3oB, NOAHU-
Maetca Hag ropuscHTom bonee yem Ha 10° (yron B).
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MpunoxeHune D
(cnpaBo4yHoe)

OnpepeneHWe razoBoi NOCTOSIHHOW R ¢ y4eTOM KOHOeHcauuu

B tabnuue B.1 B ypaBHeHun (B.3) npueedeH obLMiA MeToq pacdeTa razoBoi NOCTOAHHOW R AbIMOBOrO rasa ¢ uc-
nonb3oBaHnem KoathduLmneHTa fp, KOTOpbIA 3aBUCUT OT TUNa TOMMKWBA, OAVH pa3 Ans 3HadeHus 6es y4eTa KoHOeHcalum
W OOWH pa3 Ona 3Ha4YeHwus, yduThiBalowero KoHgeHcauwio. Metoa pacyeta KoHOEHCcaUuWMy He denaeT pasnvynin Mexay
WHTEHCMBHOCTLIO KOHOEHCaUWK 1, CnegoeatensHo, obecneynBaeT sHaveHne Ana f, Nnpeanonaras OTHOCUTENBHO BbICOKOE
3Ha4YeHWe KoHaeHcaTa. B pesynbTaTe razoeas NnocToAHHAA R U cTaTMYeckoe AasneHne Py MMeoT HU3Koe aHadeHue. Huxe
NpMBOAUTCA METOA pacyeTa rasoBoi NOCTOSAHHON R C y4€TOM MHTEHCUMBHOCTM KOHOEHCAaLWN.

OTa npouenypa ocHOBaHa Ha pacyeTe TENnnoThl KOHOEHCALUWMW B COOTBETCTBMM C pazaenom 8. YUTtobbl onpegenuTe
rasoByl MOCTOAHHYIKO AbIMOBbLIX ra3oB, HEOBXOOMMO BbIMOMHUTE 3TOT PAcyeT C TEMMNEpPaTypON Hapy»HOro BO3dyxa Ans
ycnoeui aaeneHuns. B otnuumne ot pasgena 8, ¢ ToYkM 3peHus BeaonacHOCTU crenqyeT oxuaaTh bonee BbICOKOrO YPOBHS
KoHOeHcaTa. [NoaToMy Ana pac4eTHOM YacTu TennoTel KoHAeHcauun Ang fi ncnonbayetcsa aHadeHne 100 %. Mockonbky
aToOT MeToq Tenepb obecnednBaeT Bonee BbICOKME 3HAYEHWUA TeMnepaTypbl AbIMOBbLIX ra3oB, YeM Ha camoMm adene, aToT
METO[ HEMb3S MCMOMNb30BaTL ANA ONpefeneHns TeEMnepaTypsl AbIMOBLIX ra30B B CUCTEME yAaNeHWs NpoayKTOB CropaHus
unu B coegunHuTene. [ing atoro pac4era MOXHO UCMone3oBaTe pasfen 5 unu 8. NpuHumast BO BHMMaHWe ypasHeHue (B.11)
B Tabnuue B.1, cnegyowee ypaBHeHNE NPUMEHAETCA ANA CpeaHEN rasoBoW NOCTOAHHOW R OBIMOBOrO rasa:

Neog—1
R, seg Ron
0‘0 p Z Ro J+ seg
Z = " 2
R= ; (D.1)
Nseg
roe R — cpenHsas razoBas nocTosiHHaA AsiMoBoro rasa, [x/(kr - K);
R, o — rasoasi NOCTOSHHAA AbIMOBOTO rasa Ha BXOAe B Nepeyto cekumo, [x/(kr - K);
ROJ, — rasoeasi NoCTOsAHHAA AbIMOBOIO rasa Ha Beixoge w3 j cekuum, I/ (kr - K);
R, Mo — razoeasi NOCTOsIHHAA ObIMOBOrO ra3a Ha Bbixoge W3 nocnegHen cekumm, M/ (kr - K);
seg — KOMWMYECTBO CEKLMIA.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBE,D,eHMﬂ O COOTBeTCTBUU CCbLINOYHbLIX HAUWOHANbHbLIX CTaHAApTOB EBPOJ'IBI‘;'FCKHM CTaHOapTam,
UCNonb30BaHHbLIM B Ka4eCTBe CCbINOYHbIX B NPUMEHEHHOM CTaHOapTe

Tabnuuya JA1

OBosHaqeHue CCbINOYHOTO Ha- Crenetb coor- OBo3HayeHne U HaMMeHOBaHWE CCLINOYHOMO eBPONENCKOro cTaHaapTa
LMOHaNbHOMo cTaHaapTa BETCTBUA
[OCT P 59375.1—2021 MOD DIN EN 1856-1:2009 «KoHcTpykumu ons yaaneHua ObIMOBbLIX ra3oB.
TpebopaHKA K MeTannMYeckMM KOHCTPYKUMSAM ONA yOaneHus ObIMo-
BbiX razoB. Yacte 1. CTpouTENbHbIE KOMMNOHEHTEI KOHCTPYKUMIA AnA
yOaneHus ObIMOBLIX ra3oB»
[OCT P 59376—2022 MOD DIN EN 1859:2009 «KoHCTpyKkUMM ON8 yoaneHusa asiIMoBbIX rasoB. Me-
TannM4Yeckne KOHCTPYKUWW ONSA yaaneHus ObiMOBbIX ra3oe. Metoasl
NCNbITAHWIA»
[OCT P 59412—2022 MOD DIN EH 1443:2019 «KoHCcTpyKuMM ANs yaaneHusl ObIMOBLIX ra3oB.
O6wume TpeboraHUs BeaonacHOCTU»
MMpnmeyvyaHune — B HacTosawen Tabnuue MCNonb3oBaHO creaytollee yCrnoBHoe o0bo3HayveHne CcTerneHu cooT-
BETCTBWSA CTAHOAPTOB!
- MOD — moauduumpoBaHHble cTaHaapThl.
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