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Mpeancnoeue

1 NMOAOIOTOBJIEH ®enepansHbiM rocyaapCTBEHHLIM BDIOMKETHBIM yUpexaeHUeM « POCCUNCKUIA MHCTU-
TyT ctaHgaptusauumn» (OIBY «PCT») npu yyactun Hekommepueckoro napTHepcTBa B cihepe pa3BUTUS Ned-
Horo gena «AnbsHc. MevHbix gen mactepay (HIM «AnbsaHc. MNeyHbix gen mactepa») Ha ocHoBe COBCTBEHHOMO
nepeBofia Ha PYCCKUIA A3bIK HEMELIKOA3bIYHOW BEPCUM CTaHAapTa, yKasaHHoro B NyHkTe 4

2 BHECEH TexHun4yeckum komuTeToM no ctaHgaptmaaumm TK 061 «BeHTunaumMs n KoHOUUMOHWPOBaHWE »

3 YTBEPX/EH W BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea Mo TEXHUYECKOMY pe-
rynupoBaHuio U MmeTponorin ot 15 uons 2022 r. Ne 635-cT

4 Hacrtoawwuin cTaHgapT sBNsetcs  MOOWWUUMPOBAHHLIM MO  OTHOLWEHWH K  CcTaHdapTy
OVH EH 13384-2:2015+A1:2019 «KoHCcTpyKUUKM ANs yoaneHus ObIMOBbLIX ra3oB. MeTogkl TennoTexHUYecKo-
ro u aspoguHamudeckoro pacyetoB. Yacts 2. KoHCTpyKUUKM ANS yoaneHus AbIMOBLIX F330B OT HECKOMbKUX
uctouHukoB tennay (DIN EN 13384-2:2015+A1:2019 «Abgasanlagen — Warme- und stromungstechnische
Berechnungsverfahren — Teil 2: Abgasanlagen mit mehreren Verbrennungseinrichtungen», MOD) nytem ns-
MEeHeHWUs1 OTAenNbHbIX pas (CNnoB, CCbINOK), KOTOPbIe BbIAENEHbI B TEKCTE KYPCUMBOM.

HavmeHOBaHWe HacTosAWero cTaHgapTa MU3MeHeHO OTHOCUTENbHO HaMMEHOBaHUA YKa3aHHOTo MexXay-
HapogHoro ctaHaapTta 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 cmandapmu3sayuu e Pocculickol ®edepayuu». VMHgopmayus ob us3-
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

MeTon, pacyeTa, onNMCaHHLIA B HACTOSLLEM CTaHOapTe, SIBNSIETCH KOMIMIMEKCHbLIM, U Nydlle BCEro ero
MCMNONb30BaTb C NPUMEHEHNEM OAHON U3 KOMMLKTEPHLIX Nporpamm. ObuMe NpUHUKUNBLI JAaHHOTo MeToLa pac-
yeTa, uznoxeHHole B fOCT P 59978.1, Takke NpUMEHUMbI K 3TOMY CTaHOapTy.

HacToawumi ctaHgapT noofepuBaeT cTan4apThl NPOEKTUPOBAHUA CUCTEM yaaneHUs NPoayKTOB cropa-
HWS € NOAKMIOYEHWEM HEeCKOMbKUX YCTPOWCTB AN CHUraHus Tonnuea (MHOTOKpaTHOE MOAKMYEHWE).

CooTBeTCTBYIOLLNIA pacyeTHbIA cTaHdapT onpefenseT npenensi u TpeboeaHua 6e3onacHOCTU B CBA3K C
NPOEKTMPOBAHUEM, CTPOUTENBCTBOM, BBOAOM B 3KCMNITyaTalMK U TEXHUYECKMM 0BCNYyKMBaHMEM KOHCTPYKLNIA
AN yaaneHus ObIMOBLIX Fa30B C HECKONBKUMK UCTOYHUKaMK Tenna (NnapameTphl KOTOPbIX B paMKkax 3Toro pac-
YEeTHOro CTaH4apTa OTAEeNbHO HE PacCHMTBIBAKOTCA).
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KoHcTpykuuun gnsa yaaneHus ObIMOBbIX Fa3oB
TENNOTEXHUYECKUA U ASPOOUHAMUYECKWUIA PACYET
HYactb 2
KoHcTpyKuumn gna yganeHua gbIMOBLIX Fa30B OT HECKONbLKMX MCTOYHMKOB Tenna

Chimneys. Thermal and fluid dynamic calculation.
Part 2. Chimneys serving more than one heating appliance

Oarta BeepgeHna — 2023—01—01

1 O6bnacTb NnpUuMeHeHus

HacToswwumin cTaHgapT ycTaHaBnuBaeT METOAbI paCYeETa TEMMOTEXHUYECKUX U a3pOAMHAMUYECKUX Napa-
METPOB KOHCTPYKUWUIA ANSA yaaneHWs AbIMOBbLIX ra30B OT HECKOMNbKUX WCTOYHWMKOB Tenna.

HacTosilumia cTaHgapT oxBaTbIBAEeT ABa cny4das:

a) BepTMKanbHaa 4acTb KOHCTPYKUMA AN yAaneHWs ObIMOBbIX ra30B, B KOTOPYHK MOAKMIOYAKT HECKOIb-
KO COEAMHUTENbHLIX 3MEeMEHTOB OT OJHOTO UM HECKOMBKUX UCTOMHUKOB Tenna;

b) BepTUKanbHasa YacTb KOHCTPYKLUWK AN yoaneHUs AbIMOBbIX a30B, B KOTOPYH NOAKMHOYAT OAMH CO-
e4MHUTENbHbIA 3NeMeHT, 06beaNHALL A HECKONbKO UCTOYHUKOB TEMMAa NPU KackagHoM NOAKIIOYEHWN.

B cnyyae nodknoueHWs HECKOMbKUX KacKafHbIX NOAKMHYEHUIA AeACTBYIOT YCNOBUS pacyeTa nyHKTa a).

HacTtoswumin cTaHgapT pacnpocTpaHsAeTcs Ha KOHCTPYKUMWM ONs yaaneHus AbIMOBbIX ra3oB, pabotaio-
LMe B PEXUME Pa3PEXEHUsI, U HA KOHCTPYKLUW AN yAaneHus AbIMOBLIX ra3oB, K KOTOPLIM MOAKIKOYAKT UC-
TOYHVKW TEMNA HA TBEPAOM, XWUOKOM W razoobpasHomM Tonnuee.

HacTosilumiA cTaHgapT He pacnpocTpaHsieTcs:

- HA KOHCTPYKUMU ANS yAaneHUsi ObIMOBEIX ra30B ¢ pa3nuYHLIMKU TEPMUYECKUMI CONMPOTUBIIEHUSIMU UMK
PasnUYHbLIMKU NMOMNEPEYHBIMW CEHEHUSAMUN B PA3NMYHbIX CEKLUMUAX KOHCTPYKLUUW ANS yaaneHus ObIMOBbLIX ra3oB.
[JlononHuTenksHoe Nony4YeHue 3HepPruK B 3TOM CEPUN CTAHAAPTOB HE YYMTLIBAETCS,;

- KOHCTPYKUMUW ANA yoaneHUs AbIMOBbIX ra30B ANfA OTKPbITbIX MCTOMHUKOB Tenna, Hanpumep, OTKPbITbIX
KaMWHOB UMK OTBOZ AbIMOBbIX FA30B B KOHCTPYKUMIO AN yAaneHUsi AbIMOBbIX ra30B OT OTKPbLITOTO MCTOYHUKA
Tenna B NOMELLEHWHN;

- KOHCTPYKUMK NS yAaneHWs AbIMOBbIX ra30B 0T PasnuyaroLlLMXCH MCTOYHUKOB Tenna ¢ pexvmMom paspe-
XeHusi (ecTecTBeHHas TAra), ¢ HaAAYyBOM UMW ABUraTenieM BHYTPeHHero cropaHusi. KoHCTpykuuu ans yoane-
HWSA ObIMOBbIX ra30B C HA4AYBOM WM YCTPOMCTBOM NOABOAA AOMOMHWUTENBHOMO BO34yXa MEXAY BEHTUNATOPOM
M KOHCTPYKUMER Anst yaaneHus AbIMOBLIX ra30B CneayeT pacCMaTpuBaTh Kak KOTIbl C CTECTBEHHOMN TSAMOW;

- KOHCTPYKUMW AN yaaneHusi AbIMOBbIX ra30B C MHOTOKPaTHbIM noaknwveHnem bonee 5 ataxen [He oT-
HOCUTCS K CUCTEMaM «BO34yX—/AbIMOBLIE ra3bi» (LAS)];

- KOHCTPYKUMU ANs yaaneHusa ObIMOBLIX a30B, K KOTOPLIM NOAKMKYAT UCTOYHUKM Tenna, B KOTOPbIX
BO34YX AN ropeHns NOABOAMTCA Yepes3 BO34YLUHbIe OTBEPCTUS UMW BO3AYLUHbLIE KaHamMbl, He 00bednHEHHbIE
06LLei BO3OYLIHON LIAXTOW, KOTOPEIE HE UMET OAWHAKOBOrO AaBMeHWs Bo3dyxa (Hanpumep, Ha O4HOW CTo-
pOHEe 34aHus).

Ons cuctem ynaneHusa NnpoayKToB CrOpaHus ¢ U3BbITOYHBIM AaBNeHUEM HACTOSLMIA CTaHOaAPT NPYMEHS -
eTcsl TONbKO B TOM Cydae, ecnu Bce HepaboTawLlne yeTponcTBa ANs CKUraHus TonnMea MoXHO 6e3onacHo
OTKIMK4YMUTb, 4TOObI NPefoTBPaTUTL 0GPaTHbLINA NOTOK AbIMOBbIX 2308,

MapaHune ochbuumnansHoe
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2 HopmaTtuBHbIe CCLINKKU

B HacTosllwem cTaH4apTe UCNONb30BaHbl HOPMATUBHbLIE CChINKM Ha Cnefylliue cTaHgapThl:

FOCT P 59412 KoHcTpykuun onga yoaneHus OsIMoBbIX ra3os. Obwue TpeboBaHua besonacHocTu

rOCT P 59978.1—2022 KoHCTpyKUuMKM NS yaaneHus AbIMOBbIX ra3oB. TENNOTEXHWYECKUI 1 adpoanHa-
MUYeckuid pacyeT. Hactb 1. KOHCTpYKUWKM NS yoaneHus ObIMOBbIX ra3oB OT OAHOIO MCTOYHMKA Tenna

MpumevaHue — [Mpu NONL3OBAHUM HACTOALLMM CTAHAAPTOM LENEcooBpa3Ho NPOBEpPUTL AENCTBUE CChINoY-
HbIX CTaHOAPTOB B MH(OPMALMOHHOW cUcTeMe 06LLEero nofb3oBaHus — Ha oduLMansHOM caiiTe defepansHOro areHT-
CTBAa MO TEXHUYECKOMY PETYTIMPOBaHMWIO U METPOMOTUU B CETU MIHTEPHET UMK NO eXerogHoMy MHOPMAaLMOHHOMY yKa3sa-
Teno «HauuoHanbHble cTaHAapThI», KOTOPLIA ONyBrMKOBaH MO COCTOSIHWIO Ha 1 siHBaps TeKyLLero roga, v no Bbinyckam
eXeMecauYHoro MHOPMAaLIMOHHOTO yKa3aTens «HauuoHansHble CTaHAapThI» 3a TeKyLUuiA roa. Ecnu 3aMeHeH CChiNoYHbINA
CTaHOapT, Ha KOTOpPLIA AaHa HeAaTUpPOBaHHAsH CCbiNKa, TO PEKOMEHAYETCS WCTONb30BaTh AEUCTBYIOLLYI BEPCUID 3TOTO
CTaHOapTa C YYETOM BCEX BHECEHHbBIX B AAHHYK BEPCUKD M3MEHEHWA. ECn 3aMeHeH CChINOYHBIA CTaHAApPT, Ha KOTOPbIN
fdaHa AaThpOoBaHHas CCbiNka, TO PEKOMEHAYETCH MCMoNb30BaTe BEPCUIO 3TOMO CTaHAapTa C yKasaHHbIM BhILLE FOAOM yT-
BepxaeHus (NpuHaTUs). Ecnv nocne yTBEpXOEHWS HAcTOALLero CTaH4apTa B CCbIOMHBIM CTAHAApT, HA KOTOpLIA AaHa
AaTUPOBAHHASA CChINKa, BHECEHO U3MEHEHWE, 3aTparMBaioLLee NonokeHue, Ha KOTOPOE AaHa CChINka, TO 3TO NOMOKEHWE
pekoMeHOyeTcA NpUMeHsTe Be3 yyeTa 0aHHOTO U3MeHeHUs. ECnu CCbiNOYHbIA CTaHaapT oTMeHeH 6e3 3aMeHbl, TO Nomno-
XKEHWE, B KOTOPOM [aHa CCbINKa Ha HEro, PEKOMEHAYETCH NMPUMEHHATE B YacTU, He 3aTparvBaloLLei 3Ty CChInky.

3 TepMuHbI 1 onpeaeneHusa

B HacTosilwem cTaHgapTe npuMeHeHbl TepmuHbl no FOCT P 59412, FOCT P 59978.1, a Takke cnegyto-
LiMe TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHnsIMu:

3.1 ceKuMA KOHCTPYKUMM ONA yaaneHMAa abIMoBbIX rasoB (Abschnitt der Abgasanlage): YacTb Bep-
TUKanbHOW YacTW KOHCTPYKLWWM AN yaaneHusa ObIMOBbIX ra30B Mexay ABYMs MOcneaoBaTenbHbIMU BXo4amMu
COEAMHUTEIbHbLIX ANEMEHTOB UMW MeXxay NocneaHnM BXOAOM COeAWMHUTENbHOrO 3NIeMeHTa U YCThbeM BEepTu-
KarnbHOW YacTh KOHCTPYKUMW ANSA yaaneHust AbIMOBbLIX ra3os.

3.2 konnekTopHaa cekuua (Sammlerabschnitt): YacTb coeQuHUTENBHOIO anemMeHTa Mexay AByMS no-
cnefoBaTenbHbIMUM BXOAaMW B COEOAUHUTENMbHbLIA 3MEMEHT UKW MeXOy NocneqHUM BXOLOM B COeOWHWUTErb-
HbI 2NeMeHT Y BXOAOM B BePTUKarbHYH YacTb KOHCTPYKUMW ANA yOaneHns ObIMOBbLIX ra3os.

3.3 maccoBLIf pacxod ObIMOBLIX ra3oB M (Abgasmassenstrom): Macca AbIMOBbIX ra3os, OTBOAM-
MbIX OT UCTOUYHMKA TeMna yepes CoeAUHUTENLHLIN 3NeMeHT B eQUHULY BPEMEHW.

I punMmedyaHKUe — Onsa KOHCprKLlHﬁ yaaneHna ObIMOBbLIX ra3oB C HECKONbKMMW UCTOMHUKaMK Tenna, NoToK BO3-
ayxa, I'IDOTEI(alOLLI,HI?I yepes HEpaﬁOTal'OLLI,VII;I VCTOYHKMK Tenna, 0603Ha4aloT TakKe MacCoBbIM pacxoaomM ObiIMOBbIX ra3oB.

3.3.1 peknapupyeMbi MaccoBblA pacxo AbIMOBLIX ra3oB mwj (deklarierter Abgasmassenstrom):

MaccoBbil pacxof ObIMOBbLIX ra3oB, 3ajaBaemMblil MPOM3BOOMTENEM UCTOYHWKA Tenna j, COOTBETCTBYIOLLUK
TEnnoBOW MOLLHOCTH, Y4MTbIBAEMOW B pacHeTe.
3.3.2 pacuyeTHbIA MaccoBbI pacxod AbIMOBLIX ra3oB mww- (berechneter Abgasmassenstrom):

MaccoBbin pacxon AbIMOBBLIX ra30B, KOTOPbLIM BbiN oNpeaeneH pacyeToM ¢ y4eTHOM pacyeTHOro paspexeHus
W yCMOBUIA 3KCNNyaTauum UCTOHHWKA Tenna J.

3.4 pac4yeTHas TeMmnepaTtypa NnoToKka AbIMOBbIX ra3oB TWCJ- (berechnete Temperatur des Abgases):
TemnepaTypa ObIMOBbIX ra3oB B NaTpybke AbIMOBbLIX ra3oB UCTOYHMKA Tenna j B 3aBUCMMOCTM OT pac4eTHOro
MacCOBOT0 pacxofa AbIMOBbIX ra30B.

3.5 pacyeTHOe AaBneHue AnNs NPeofoneHusi CONPOTUBNEHUs NCTOYHMKA Tenna Py, ; (errechneter
Forderdruck des Abgases einer Verbrennungseinrichtung): OtpuuarensHoe gasneHue B nany%Ke ObIMOBbIX
rasoB WCTOYHMKA Tenna j B 3aBMCMMOCTM OT Pac4eTHOro MacCcOBOro pacxo4a AbIMOBLIX ra30B.

3.6 KmanaH abIMOBbIX ra3oB (Abgasklappe): YcTpoicTBO 4N YacTUYHOIO WAV MOMHOrO NepeKpbITUS
NnoToKa AbIMOBbIX ra30B.

3.7 cuctema «Bo3gyx—pabimoBble rasbi» (Luft-Abgas-System): KoHcTpykuma ans yganeHva npogyk-
TOB CropaHus, B KOTOPOM MECTO BXOAa NPUTOYHOIO BO3A4yXa B BO3AYLUHYH LWAXTY HAX0AWTCH PAAOM C MECTOM
BbIX0Aa ObIMOBbIX ra30B U3 ObIMOBOIO TPAKTa; MPW 3TOM BXOA W BbIXOA, PACMNONOXeHbl Takum obpa3om, 4Tobel
KOMMEHCHPOBaNoCh BNUsAHWE BETPA.

3.8 kackagHoe nogkntovyeHue (Kaskadenschaltung): PasmelyieHne WCTOYHWKOB Tenna, Npu KOTOPOM
ABa unw bonee UCTOHHUKOB Tenna, yCTaHOBNEHHbIX B O4HOM NMOMELLEeHUW, MOAKMoYeHbl 06LWMM CoeguHUTENb-
HBIM 3NIEMEHTOM K KOHCTPYKLMW ANs yaaneHus ObIMOBLIX ra3os.

2
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3.9 MHOrokpaTHoe nogkntodeHue (Mehrfachbelegung): PaamelyeHe NCTOYHMKOB Tenna, npu KOTopoMm
asa unv bornee UCTOYHWMKOB TEMna, YCTAHOBMNEHHbIX B Pa3fMyYyHbIX MOMELLEHWNAX, MOAKITHYaTCH K KOHCTPYK-
Lvv ONng yoaneHus OeIMOBLIX ra30B OTAENBHBIMU COEAUHUTENBHBIMU 3NIEMEHTaMMU.

3.10 TpybonpoBoa AnAa nogayu Bozpyxa (Zuluftleitung): Hezaeucumbin Tpybonposon B 34aHAM Unn
COCTaBHas 4acTb KOHCTPYKUWK AN YAaneHWs AbIMOBbIX Fra30B, KOTOpas nogaeT Bo3AyX AN rOpeHus K MCTou-
HWKY Tenna, paboTawwemMy 6e3 NCNoNbL30BaHUS BO3AyXa NOMELLEHUS.

3.11 nepenyckHoe otBepcTune (Uberstroméffinung): Oteepctue nnu Tpybonposop, KOTOPbIA B OCHOBA-
HWKW coeduMHAET HanpsMyto TpyGonpoBoa AN NoAaYM BO34yxXa C KOHCTPYKUMER AN yaaneHWs AbIMOBbIX ra30B.

4 O603Ha4YeHUA U eANHUL LI U3MEPEHUs

O6o03HayeHWs B hopMynax, TEPMUHBI U €AMHULBI MU3MEPEHWS NPUBELEHb! ANS Toro, YTobkl TEKCT cTaHaap-
Ta Obin NoHATeH. CnUcok oBbLUX CMMBONOB M COKpalleHun npuseaeH B FOCT P 59978.1. IHOeKChl, KOoTopbie
npubaeneHbl kK 0603HAYEHMAM C LIENbI0 pacyeTa KOHCTPYKUWKM ONA yoaneHus ObIMOBLIX Fa30B OT HECKOIbKMX
MCTOYHWMKOB TEMna, OTHOCATCH K BEPTUKaNbLHOMY Y4aCTKy KOHCTPYKUWW ONA YOaneHWA ObIMOBbLIX ra3oB W/unm K
YYaCTKy COEQUHUTENBHOTO anemMeHTa. MNpumep cxemMbl, 0603Ha4eHHOM MHAEKCaMKW, NPUBEAEH Ha pucyHKax 1 1 2.

e

e

2

77

o

e

S

5

R

e

3

3
9 4
-
1
%
s [
%
o
151
S +
1<
b PWCJ
B
%8 .
Bcj |+— 3
{2
e
S +
%
K We,2
B
gt
B
s
&
5
I
-1X)
S
e
bt
$1%
S
-1
o
%
g%
<)
1
S
§i%
11
K
3%
%
2
P
g%
g
£l
%
K
3
%
kS
K

1 — KOHCTPYKUMA ANSA yOaneHus AbIMOBbIX ra3os; 2 — COEAWHUTENbHBLIA 3NEeMEHT j; 3 — UCTOYHUK Tenna j; 4 — coeavHUTEnNbHbIN
3neMeHT 2; 5 — UCTOYHUK Tenna 2; 6 — coeAMHUTENbHBIN ANeMeHT 1; 7 — McTouHKK Tenna 1; 8 — y4actok 1 KOHCTpYKUMK AN yaaneHus
ObIMOBbIX ra3oB; 9 — y4acToK j KOHCTPYKUUK ANS yAaneHWs AbIMOBbIX ra3oB

PmcyHox 1— anMEp MHOIOKpaTHOro nogxkn4yeHnd 1 Hymepaunn 3HavYeHWin gaBneHus n TeMmneparypbl NCTOYHWKOB Tenna

Hymepau,mq WHOEeKCOB A0J1XHa Ha4yMHaTbCA C HaMeHbLUero u camoro ganbHero no pacnorioXXeHUuo oT
NOAKIMK4HYEeHNA K UCTOYHUKY Tenna. B Crny4yae MCnorib3oBaHNA tonee OOHOro NoAknr4yeHua npu KackagHom
NOAKIMKHYEeHNMN MCTOYHWMKOB Tersla cXxemMa Hymepauun MHOEKCOB ONA paCHeTHbIX d)ODMyJ'I OOoInHa CTPpoOUTbCH
no aHarnorMy co CXemou Ona eQUHWYHOW KacKagHOW CUCTEMBI. OGOSHEI‘-IEHVIH, KOTOpble onpenendrwT COOoT-
BETCTBYHOLLMEe yHaCTKM KOHCTPYKUMW ONnA yOoaneHua ObIMOBbLIX rasos, obo3HavalTca Takke HOMEepPOM 3TOro
y4acTka (HaanMep, H1 — GCbCIJEI(TMBHaFI BbICOTa O4HOW CeKL MW O4HOTO yHacTKa KOHCTPYKUMK OnA yoaneHuns
ObIMOBLIX ra3oB Mexay yCTbeM COeJVNHUTEeNbLHOro anemeHTa camoro HMXHero MICTo4HMKa Tensna U ycTtbeM COo-
e0VMHUTeNnbHOro anemMeHTa cnegyrowero NCTo4YHMKa Tenna).

Kax bl CUMBOIN M COKpaLleHWe NOSCHAKTCA ypaBHEeHWEM, B KOTOPOM OHW WMCNOIb3YHTCA.
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* ) a— rhVJ-

mj_1

PucyHok 2 — Mpumep oboaHayeHus M HyMepauun Ansa y3noeblx Todek [cM. hopmynbl (8) u (9)]

5 Nopagok pacyera

5.1 O6wure OCHOBHLIE NpaBuUna

MeTo pacyeTa OCHOBBLIBAETCH Ha OrNpeferneHun pacnpeieneHns MaccoBOro pacxoda AbIMOBbIX rasoB
B KOHCTPYKUMMW ONA yAaneHnsa ObiIMOBbLIX ra3oB. [pu aTom ycrnoeue no gasnexuto [popmyna (1)] BomKHO BbiTe
BbIMOMHEHO B KaM40W TOYKE BXO4a AbIMOBBLIX ra30B B KOHCTPYKUMIO ONA yAaneHus ObIMOBLIX rasoB (pucy-
Hok 1). MNocne Toro kak aTo pacnpegeneHue beino onpegeneHo, Heobxogumo 0bpatuTe BHUMAHWE Ha cnepy-
loLLME TPWU YCIOBUSA:

a) ycnoewue Ana MaccoBOro pacxoaa ObIMOBbIX ra3oB [chopmynbl (4) u (5)];

b) ycnoesue no gaBneHwo ANsi MUHUMArbHOIO Pa3pexeHns UM MakcMManbHOro U3bbITOYHOro Aasre-
HusA [dbopmyna (6) nnu (6b) u (6¢)];

C) ycnosue no AasNeHWI0 AN MaKCMMarnbHOTO pa3pexeHns N MMHUManbHOro M3bbITOMHOMO 4aBNeHNUs
[dopmyna (6a) unu (6d)];

d) ycnoBue no Temnepartype [chopmyna (7)].

MpumeyvaHuns

1 Ha meTog pacdeTa BNUAIT MEPONPUSTUS MO MOHTaXY MHOMBUAYANbHbLIX UCTOYHMKOR Tenna. YkasaHus no MoHTa-
XY MCTOYHWKOB TEMna v COEANHWUTENBHbIX 3NIEMEHTOB COAEPKNT NPUNoXeHue A.

2 YcnoBus gaBneHns ons MakCMMarbHOTO PaspelkeHust WM MUHMMAanbHOTO M3BLITOYHOMO AaBneHus TpebytoTcs
TOMBKO B TOM CRydae, ecnv CYLLecTBYEeT NpedenbHoe 3HayeHne Ans MakcMManbHOro paspexeHusa(Uin) NcTodHuKa Tenna
WM MUHUManbHBIA Nepenag AaeneHusn (M3BbITOYHOE AaBMeHWe) UCTOYHMKA Tenna.

[ns npoBepkn KpUTEPUEB UCNOMNbL3YITCS ABa HAG0pa BHELHUX YCMNOBUIA:

- pacyeT MUHUManNbLHOTO Pa3pexeHUss U MakcMMarbHOro M36LITOYHOTO AaBneHus BLINOMHAGTCA B YCNO-
BWAX, KOTAa Npou3BOAUTENBHOCTb KOHCTPYKLMKW ANS yAaneHWs ObIMOBbLIX ra30B MUHUManbHa (T.e. Npu BbICO-
KOW TeMnepaType HapyXHOoro Bo3ayxay);

- pacyeT MakCUMarnbHOro pPas3peXeHns U MUHMMAanbHOTO M3BLITOYHOrO AaBMNeHUs, a Takke TeMnepaTyphbl
BHYTPEHHE CTEHKW BbLIMOMHAETCA B YCNOBUAX, MPU KOTOPLIX BHYTPEHHAS TeMnepaTypa KOHCTPYKLWM ANs yaa-
TNeHUsl NPOOYKTOB CropaHusi MMHUManbHa (T.e. HU3Kasa HapyxXHasa Temneparypa).

MpoBepKka yCnoBWiA ANs MacCOBOro pacxofa AbIMOBbLIX ra30B M YCMOBWIA NO AaBMNEHWMH OOMKHA OOCTU-
raTbCsl NPV CNeaylowWmx 3KCMNyaTauuoHHbIX PeXMMax ¢ YY4eToM TeMnepaTypbl Hapy»XHOMo N OKPYKatoLlero
BO3ayxa B cooTBeTcTBUM ¢ [OCT P 59978.1:

- BCE WCTOYHUKK Tenna paboTalT 0AHOBPEMEHHO C HOMUHAMNBHOW TENMNOBOM MOLHOCTbIO;

- BCE WCTOYHUMKK Tenna paboTalT 04HOBPEMEHHO C HAUMEHbLLIEH TENNOBON MOLLHOCTLIO;

- OOWH UCTOYHMK Tenna paboTaeT ¢ HOMUHANbHOW TENNOBOW MOLLHOCTLIO, 8 BCE OCTaNbHbLIE UCTOYHUKN
Tenna He aKCNNyaTupyrTcs (BCe BO3MOXHbIE Crydau);

- OJWH UCTOYHWK Tenna paboTaeT ¢ HaMMeHbLUEeln TENNTOBOW MOLLHOCTbIO, @ BCe OCTalNbHble NCTOYHWKN
Tenna He 3KCNNyaTupykTcsl (BCe BO3MOXHbIE Criydau);

4
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- B Cry4ae KOHCTPYKUMWA ANA yAaneHWus ObIMOBbIX ra3oB ¢ U30bITOYHBIM AaBNeHNeM OgWH UCTOYHWK Ten-
na paboTtaeT ¢ MUHUMAaNbLHOW HOMMHANBLHOW TENNOBOW MOLLHOCTLIO, @ BCE APYr1e UCTOYHMKK Tenna paboTawT
C MaKcuMarnbHON HOMUHarNbHON TENNOBOW MOLHOCTLIO (BCE BO3MOXHbIE Cry4Yaun).

Ecnun moxeT obecneunBaTbca perynnupoBaHne KOHCTPYKLWW, KOTOPOE MO3BOMSEeT 3KCNyaTupoBaTh He
BCE MCTOYHWKKN Tenna ogHOBPEeMEeHHO, TO NPU3HaHWe YCNoBWIA A1 MacCOBOro pacxofa AbIMOBLIX Fa30B U KOH-
TPOMb YCNOBWIA N0 AaBMEHWUIO NPU MaKCMManbHOM Yucne paboTatolmMx MCTOYHUKOB TeNnna MoryT NpoBOANTbLCS
AN pasnuYHbIX IKCNNyaTaLlMOHHbBIX PEXMMOB.

[MpoBepKy yCnoBms No MacCcoBOMY PacxXody ObIMOBbIX FA30B M KOHTPOMNb YCMOBKUA MO AaBNEHWUI0 MCTOY-
HWKa TEenna, KoTopble 3KCMNyaTUpyTCH C HaMMEeHbLUIER TennoBOW MOLWHOCTbIO, He TpebyeTca NpoBoAMTL B
cneaylLwmnx cny4asax:

- ICTOYHMKKM TeNna He MMEIOT Auana3oHa MOLUHOCTH;

- UCTOYHWKM Tenna Ha ra3oBOM TOMNMMBE MMET OAHY CTaLMOHApHY TEMMOBYH MOLLHOCTb C BEPXHEN
rpaHuuen, geknapupyeMor npoussogvTenemM, BeNMinMHa KOTOpPOW AormkHa BbiTh yKkasaHa Ha Tabnuuke ¢ xa-
pakTepucTUKaMu UCTOYHKMKa Tenna. B atom cnyyae HOMVWHanNbLHOW TENMOBOM MOLWHOCTLIO ABNAETCA Tennoeas
MOLLIHOCTb, YKa3aHHasi Ha Tabnuyke ¢ xapakTepucTukaMmu UCTOMHMKA Tenna;

- UICTOYHWUKK TeNna ANS TBEpAOoro TONMMBA, KOTOPbIE HE UMEKT BEHTUNATOPOB W PEryNyMpyeMoro nogBo-
Aa Bo3gyxa.

MopTBEpXAeHWe YCNOBMIA MaccoOBOro pacxoga He TpebyeTcs npoBoguTe B pabovmx ycnoeusax, B KOTO-
PbIX UCTOYHWKM Tenna paboTalT C HOMUHANBHOWM TENNOBON MOLUHOCTLIO, B CMEAYLEeM crnyJae:

- UCTOYHWMKM Tenna uMerT DonbLUMA Unu Kak MAHUMYM OOWHAKOBbLIA pacxoq AbIMOBLIX ra30oB NMpu Hau-
MEHbLLEN TEMNOBON MOLLHOCTM, YEM/KaK NP HOMUHAMNBHOW TeNNOBON MOLLHOCTW.

Ycnosue no TemMneparype AOMKHO BEIMONHATLCA NPY CREeayLWNX BaXHbIX IKCNyaTauMoHHbBIX PEXUMax
¥ TeMNepPaTypHLIX YCNOBUSX HAPYXKHOTO M OKPYXatoLLLEero Bo3ayxa B cooteetctBum ¢ fOCT P 59978.1:

- Y UCTOYHMKA Tenna Ha TBepAoOM Tonnuee 6e3 BeHTUNATOPOB W KOHCTPYKUMIA ANS yAaneHus AbIMOBbIX
rasoB C perynupyembsiM NMOABOAOM BO3A4yXa COOTBETCTBEHHO MNPV HOMWHAMNBHOW TENNOBOW MOLUHOCTY;

- Y MUCTOMHWKA Tenna ¢ OTKITHYEHHBIMA TMOPOAMHAMWYECKMMY NMPeaoXpaHuTensaMmn Ans NOATOTOBKKA ro-
psAYen BoAbl. ATV KOHCTPYKUUW ONSA yAaneHusa ObIMOBLIX ra3oB 3KCNIyaTUpyOTCA C COOTBETCTBYHOLMM BTO-
puyHBIM Bo3gyxoM. (OHKM HaxoaaTcs B 3KCMyaTaun TONMbKO KPaTKOBPEMEHHO W MO3TOMY MOXHO ACMYCTUTh,
YTO KOHAEHCAUWA He MOCAYKUT NpMYMHON yuwepba unu MoxeT NpeacTaBnsaTe PUCK ANs BezonacHocTH);

- Y UICTOYHWMKOB Tenna, KoTophle 3KCNNyaTUpyTCa CO CTAUMOHAPHBLIM AMana3oHoM TENNOBOW MOLLHOCTH
npw 3TO HOMWHaNbLHOW TENNOBOW MOLLHOCTU;

- Y BCeX APYTrMX WCTOYMHUKOB TEMMa, KOTOPbIe SKCMyaTUpYTCH C HAaMMeHbLUEN TeNMOBOW MOLLHOCTbLIO.

[na HeYyBCTBUTENbHbLIX K BNare KOHCTPYKUWI ANS YAaneHUsa ObIMOBbIX ra3oB, pacrofioXXeHHbIX BHYTPK
30aHVWA, 0OCTAaTOMHO [OKa3aTeNnbCTBa YCIOBWA MO TeMrnepaType B YCTbe KOHCTPYKUMW AN yAaneHus ObiMo-
BbIX ra3os.

CobnogeHvie ycnosus no TeMnepaTtype He HyxOdaeTcsl B NOATBEPXKAEHWM, eClW K KOHCTPYKUWUKM AN
yganeHusa ObIMOBbIX [230B MOAKMIOYEHbI TOMBKO MPOTOYHbLIE M €MKOCTHbIe BOOOHarpesartenu, paboTatowume
Ha rase.

Ecnn KOHCTpYKUMS ONs yOaneHus ObIMOBbIX ra3oB OCHALLeHa NpefoXpaHuTeNnbHbIM KnanaHoMm ObiMo-
BbIX ra3oB, OHa paccMaTpMBaETCs Kak KackagHoe MogkmnioyYeHue.

5.2 YcnoBue no gaBneHuo

5.2.1 KoHcTpyKuuu ana yaaneHua ObIMOBLIX ra3oB nof paspexeHuem
[na kaxgon CEKLMM j KOHCTPYKUMW ANSA yoaneHWs AbIMOBbIX ra3oB ANs BCEX BaXHbIX YCNOBWIA 3KCNnya-
Tauuu JOMKHbI BbINONHATLCA cnegyowne hopMynbl:

P Pge 1 0.1, 1)
N
Pzj=-P + % (Bik —Pry): (2)
k=)
P26 = Pwe,j* Pyj*Pgc (3)
roe PZj — MWHKMMaAlbHOE pa3pexXeHue B TOYKe BXoOa ObIMOBbLIX ra30B B CEKLUKD j KOHCTPYKUWK ONnA ygane-

HWS ObIMOBbIX rasos, lNa;
PZEJ — TpebyemMoe pa3spexeHue Ha BXOAEe B KOHCTPYKLMWK ANS yOaneHUs ObIMOBLIX ra30B Ha y4yacTke j, Ma;
P — nasneHve eetpa, la;
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N — KOnM4ecTBO MCTOYHUKOB TeNmna, NOAKIMIYEHHbIX K KOHCTPYKLUMA AN yaaneHWsa ObIMOBbIX rasos, LWT.
Py x — CamoTsra cekunn k KOHCTPYKLM ANst yaaneHus AbiMOBbIX rasos, Ma;
PR x — @3pOAMHAMUYECKOe COMPOTUBIEHUE CEKLMM K KOHCTPYKUMW ANS YAANeHUs AbIMOBbIX ra3os, a;
Py, — PacyeTHoe AaBneHue Ans NpeoforieHunst CoNpoTUBIEHUs UCTOYHUKA Tenna, Ma;
Pv,j — pacyeTHoe aspoAvHaMUYecKoe COMPOTUBMNEHUE COeQUHUTENLHOTO SMeMeHTa CeKLUMN | KOHCTPYK-
uun ons yaaneHvs ObiIMOBLIX rasos, MMa;
PBCU,- — pacuyeTHoe [aBreHune Ans NPUTOYHOro BO3ayxXa UCTOYHUKa Tenna j, MNa.
5.2.2 KoHcTpykuuu ans yaaneHuWsl AbIMOBLIX ra3oB nofd U3bbITOYHLIM AaBNeHWeM
[ns Kaxaon CeKLMK j KOHCTPYKLMW AN yoaneHus ObIMOBLIX ra3oB ANA BCEX BaXHbIX YCNOBUIA 3Kcnnya-
Tauuy OOMKHbI BLINONHATLCA cneayolwme hopmynb:

1Pz0e~ Pzo 1< 0.1, (3a)
N
Proj =P + 2 (Prk = Pax): (3b)
k=
Pz0ej= Pwocj = Pvj— Paej (3¢c)
raoe PZOEJ — MakchManbHO OONYyCTUMOe U3BbITOYHOE AaBlneHWe Ha Bxoge ObIMOBLIX ra30oB C B CEKUKWU j KOH-

CTPYKUMKM AN yoaneHust AbIMOBbIX ra3os, [1a;
PZO,j — un3bbITOMHOE JABMNEHME B TOYKE BXOAA AbIMOBBIX ra30B B CEKLMIO j KOHCTPYKUUWM ONS yoaneHus
AbIMOBbIX rasos, Na;
P — nasneHwue BeTpa, la;

N — kOnW4ecTBO MCTOMHUKOB Temnna, MOAKMHYEHHbIX K KOHCTPYKUMKM ANA yaaneHWs ObIMOBbIX ra3os, LT,
PR,k — a’poaMHaMmn4ecKoe CONpoTUBINEHNE CEKLMM K KOHCTPYKL MW ONA yaaneHust AbIMOBbIX rasos, [a;
Py x — camorTsdra cekuun k KOHCTPYKUWUKM ANs yoaneHus ObIMOBbIX rasos, Ma;

PWOc,L,i — pac4eTHOEe OOMYCTUMOE AaBrneHne As NpeoaoneHnsa ConpoTUBIEHWUS NCTOYHKWKa Tenna j, MNa;
PVJ- — pac4eTHOE a3poJuHaMUYecKoe COMpPOTUBIEHWE COEOWHWUTErNbHOrO 3rieMeHTa CeKUWW j KOH-
CTPYKUMKM ONA yoaneHwsl AbIMOBbIX ra3os, [1a;
PBc,j — pac4eTHOe AaBrieHue Ans NpeoaoneHnst CONPOTUBIEHUSA NPUTOYHOMO BO34yXa UCTOYHMKA Ten-
na j, Ma;

5.3 YcnoBue onAa maccoBOro pacxoga

®opwmyna (4) nnu (5) oerncTByeT ANs BCEX BAXHbBIX 3KCMMNyaTaLUMOHHBLIX PEXUMOB (CM. 5.6).
[ng kaxgoro MCTOYHMKA Tenna, Haxo4sLWwerocs B aKcnnyaTauumn, Npu HOMUHaNbHON TEMNOBOW MOLLHO-
CTW UMM MUHMMATbHOW MOLLHOCTK JeWCTBYeT yCrnoBUe:

My j = My . (4)
a And Bcex HEpaGOTa}OLLIMX MCTOYHUMKOB Tenna D,EI:’ICTByET ycnoBue:
Mye,j 2 0, (5)
raoe mWCJ. — paC‘-leTHblI?l MaCCOBbII pacxod AbIMOBbIX Ta30B MCTOYHWKaA Tenna, KrlfC;

mW,j — ,EI,EKJ'IapVIpyEMbIFI MacCCOBbIi pacxod OAbIMOBbBIX ra3oB MCTOYHUKA Tenna, Kr/c.

Ecnu npeoycMoTpeH KnanaH ObIMOBbLIX ra3oB, TO a3pojrHaMUu4ecKoe ConpoTueieHue npupaBHMBaeTCA
K HYIHO, MOKa He npenocTtaBrneHbl TOYHbIE OJaHHbIE.

5.4 YcnoBuAa no gaBrieHUKO

5.4.1 KoHcTpyKUuuu ana yaaneHua AbLIMOBLIX ra3oB Nofj pa3pexeHuem

JononHutensHo HeobxoaMMO NPoBepPUTL, YTOBLI TAra B KOHCTPYKUMWM OMS yAaneHus ObIMOBLIX ra3oB
(qu,-) 6bina bonblle WM paBHa pPaspeskeHuio B NMOMELLeHWWM, B KOTOPOM YCTaHOBMEH MCTOMHMK Tenna npu
pacyeTHOM pa3pexeHuu AN nogsoja NpUTOYHOro Bo3fdyxa. [1poBepKa ycrnoBusa Mo gaBNeHWo JOMmkHa npo-
BOAUTBCH B TaKWX Xe YCMNOBUAX, KaK OHa NPOBOAMNACHL NPW NPOBEPKE YCINOBUS ANSl MAacCOBOro pacxofa Abl-
MOBBbIX ra3oB (cMm. 5.3 1 5.6).

HencTteyert cnenyowasn gopmyna:

Pzj% Pacj (6)
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rae Pz ; — paspexeHne Ha BXOJe [bIMOBbIX ra30B B j CEKLMIO KOHCTPYKLUM ANS yaaneHns [biMoBeIX ra3os, Ma;
Pgc; — pacyeTHoe pafoyee JaBreHne NPUTOMHOTO BO3AYXa UCTOUHMK Tenna j, Ma.

Mpw HeoBxo4MMOCTUN Takke HeOBX04MMO NPOBEPUTL, HE NPEBLILIAET JIM paspexeHue (Tara) B KOHCTPYK-
Unn Ans yaaneHus npoAykToB cropanus (Pzya, J,-) MaKcMMarbHO JONYCTUMOTO PaspexeHunst (Pzgmay j), co3-
[laBaeMoro UCTo4YHUKOM Tenna. ®opmyny (6a) HeobxoguMMO NPOBEPUTL A1 BCEX COOTBETCTBYOWMUX paboymx
ycnosui (cm. 5.6).

370 ycnosue no AaBneHno Heo6Xo4MMO NPOBEPUTL C MOMOLLLID OTAENBHOMO pacyeTa ¢ MCNoNb30BaHuW-
€M BHOBb PaCCHWTaHHbIX MaCcCOBbIX MOTOKOB [bIMOBbIX ra30B, KOTOPbIE COOTBETCTBYIOT YCNOBUAM NO AaBne-
HUIO NpU Temnepartype HapyxHoro Bosayxa T| = 258,15 K (f =—15°C, cm. FOCT P 59978.1).

N

Prmaxj = 2, (PH,k -Frk ) S Pwmax,j +Pvj + Fac,j = Pzemax (6a)
k=j

e Pzpayj — MaKcuManbHoe 0TpuuaTenbHoe JaBneHue Ha BXOJe [bIMOBbIX ra3oB B CEKLMIO f KOHCTPYKLUM
ANs yoaneHus AbIMOBbIX rasos, [la;
Py j — camoTsira cekuum K KOHCTPYKUMW ANs yaaneHus AbIMOBbIX rasos, Ma;
PR:k — [aBreHne ConpoTUBMNEHWSA CEKLUW K KOHCTPYKUWW ANt yaaneHus ObIMOBbLIX ra3os, a;
Pwmaxj — AOMYCTUMOE OTpULIaTENbHOE aBNeHne UCTOYHWKa Tenna j/, Ma;
Py — pacdeTHoe fAaBrneHne COMpOTUBEHNS COBAMHWTENBHOMO BIEMEHTa CeKLMM j KOHCTPYKUMK
4ns yoaneHus AbLIMOBbIX rasos, [1a;
Pgej — PacyeTHoe AaBneHue Ans NpeoaorneHns ConpoTUBIEHNS NPUTOHHOMO BO3AyXa UCTOYHWKA Tenna
J, Ma.
— JonycTuMmoe oTpuuaTtenbHoe AaBlleHMe Ha BXO4e OblMOBbIX Fa30B B CEKLMIO j KOHCTPYKUMM

Py :
emax,j
ANA yoaneHus 4bIMOBEIX razos, Ma.

MpumeyaHune — 3HadyeHUs PH,k, PR,k, PVU,» 7] PBCJ B chopmynax (2) u (6a) 0bbl4HO paznuyakTcH, NOTOMY YTO
YCMNOBUWSA pasHble.

5.4.2 KoHCTpyKUMA ANA yaaneHUsi AbIMOBLIX ra30B ¢ N36bITOYMHBIM AaBNeHUEM

B cnyyae KOHCTpyKUMW ONA yOaneHus ObIMOBLIX FA30B C M3ObITOYHLIM OAaBNeHWeM Heobxooumo Tak-
e NPOBepUTb, He MpeBbIWAaeT N MakcuManbHoe WM3bbITOYHOEe OaBfeHWe B COeAWHWTENbHOM 3remMeHTe
(PZOJ- + PVJ) M B BEPTMKaNbHOW YaCTW KOHCTPYKUMW AN yaaneHusa ObIMOBbLIX ra3os (PZOJ-) n3bbITONHOE gaB-
neHmne, Ha KoTopoe paccuuTaHbl 06a (Pzy gycess M P7 oxcess)- [1POBEPKA YCNOBWIA AaBNeHWsl JOMKHa BbINor-
HATLCS B TEX XE YCMNOBUSAX, 4TO M NPOBEPKa YCNoBMiA MaccoBoro pacxoga (cM. 5.3 n 5.6). JormkHbl 6bITe Npo-
BEPEHbLI CNeaytolne COOTHOLLIEHUS:

PZO,j s PZ excess’ (Gb)
Pzoj* Py;= Pzy excess’ (6c)
roe PZO,j — M3BbITOYHOE AaBneHuWe Ha BxXoge ObIMOBbIX Ma30B B J' CeKUMK KOHCTPYKUMKM ONnA yganeHnA

ObIMOBBIX rasos, Ma;

P cxcess — MaKCUMamnbHO AOMYCTUMOE pacHeTHOE [aBMeHne COrmacHO MapKMPOBKe B BepTUKaMNbHOM Ya-
CTW KOHCTPYKUMW ONS yoaneHWs ObIMOBLIX rasos, Ma;
ij- — pac4yeTHOE COMpOTHBIEHNE AaBneHns Ha BXoae AbIMOBLIX ra3oB B j CEKLMI0 KOHCTPYKUMK ANs

yaaneHusa AbIMOBbIX rasos, [a;
P2\ excess — MaKCMMarnbHO OOMYCTUMOE pacyeTHOe AaBrieHue COrMacHO MapKUpOBKE COEAMHWUTENbLHOTO
anemeHTa, lMa.

Mpw HeoBXxoAMMOCTH TaKKe NPOBEPUTL, HE MPEeBbILLAET N MUHUManbHoe N3BbLITOYHOE AaBNEHUWE B BEp-
TUKanbHOW YacTU KOHCTPYKLMW AN yaaneHus ObIMOBbIX ra3os (Pzoqin j) BONyCTUMOE MUHMMarbHOE n3bbl-
TOYHOe JaBrneHune (PZOemm,j), cosfaBaeMoe UCTOYHWUKOM Tenna, unu pasHo emy. ®opmyna (6d) 4onKHO BbITh
MPUMEHEHO KO BCEM COOTBETCTBYIOLLMM YCNOBUAM 3Kcnnyartauum (oM. 5.6).

370 ycnosue no AaBneHno HeobxoAMMO MpoBepUThL C MOMOLLLLIO OTAENbHOro pacyeTa ¢ MCMoMNb30BaHu-
€M BHOBb PacCHMTaHHbIX MaCCOBbIX MOTOKOB AbIMOBbIX ra30B, KOTOPbIE COOTBETCTBYIOT YCMOBUAM MO AaBne-
HUIO NpKU Temnepatype HapyxHoro Bo3ayxa T, = 258,15 K (f{ =—15°C, cm. FOCT P 59978.1).

N
Pzominj = 2, (PR,k ~PRuk) = Poominj — Paej = Pv.j = Pzoemin,j» (6d)
k=j
7
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roe PZOminJ. — MakcumManeHoe 13BbbIToYHOEe AaBMneHue Ha BXo4e ObIMOBbIX Fa30B B j CEKLMHK KOHCTPYKLIMK
Ans yaaneHyust AbIMOBLIX rasos, [1a;
PR,k — [aBneHne CONpOTUBMNEHWA CEKLMM K KOHCTPYKLWK NS yOoaneHus AbIMOBbIX ras3os, 1a;
Py ¢ — camorara cekumn k KOHCTPYKLWKU AN yaaneHnus AbIMOBbIX rasos, [la;
PWOminJ- — Heobxogumoe AaBreHue Ons NpeofoneHus conpoTUBMNEHWST UCTOYHWMKA Tenna j, Ma;
PBCj — pacyeTHOe AaBreHwe ANA nNpeogoneHns CONpPOoTUBEHNA MPUTOYHOrO BO3Ayxa ANA UCTOY-
HuKa Tenna j, MNa;
— pacdeTHoe [aBneHue conpoTUBMEHWUA COEAWHUTEIBLHOIO 3NemMeHTa CeKUUKM j KOHCTPYKLMK
Ans yganeHus ObIMOBLIX rasos, la;
PZOeminJ- — Heobxogumoe 13bbITOYHOE AaBneHue Ha BXO4e ObIMOBLIX Fa30B B j CEKUUK KOHCTPYKLMK
AnA yoaneHyusi AbIMOBLIX rasos, [a.

[MfpumeyvyaHmnme — 3HayeHus PH,k ¥ Pg 8 ypaBHeHusx (3b) 1 (6b) 0BbI4HO Pa3NMUaOTCs, NOTOMY HTO YCMOBNS
pasHble.

5.5 YcnoBue no Temneparype

Popmyna (7) oecTBYET ANA BCEX PEXUMOB aKkcnnyatauum (cm. 5.6).

KoHTponb ycrnoBusa no TemnepaTtype NpoMCcXoanT B KaxA0M OTAEMbHOM 3Tane pacyeTa ¢ y4eTOM TOMbKO
YTO pacCYMTAHHLIX MACCOBbIX PACXOAOB AbIMOBLIX [A30B, KOTOPLIE BbINOMHAKT YCNOBME MO AABNEHUIO NPU
TeMnepaTtype HapyxHoro Bozayxa T, cm. FOCT P 59978.1).

uo,j (

TiObuf zTgJ, (7T)

roe Tiow — TemnepaTypa BHYTPEHHEN CTEHKW Ha BbIXOOEe CEeKUWMW j KOHCTPYKLUMW ONS yaaneHus AbIMOBLIX
rasos, [la;

T, ; — rpaHudHas TemnepaTypa BHYTPEHHEW CTEHKM Ha BbiIXOOE CEKLMMW j KOHCTPYKUMW ONS yaaneHus

9.
ObIMOBBIX rasos, a.

paHW4Haa Temnepartypa TgJ- KOHCTPYKLUMWMW AN yOaneHWa ObIMOBbIX ra3oB, paboTatollein B CyXoOM pexu-
Me, paBHa TeMnepaType TOYKW POChl ObIMOBbLIX ra30B TspJ (cm. 8.6): ng- = Tspj.
paHu4Has Temnepartypa ng KOHCTPYKUWU AN yAaneHwusl bIMOBbIX raszoB, paboTatolen BO BNaXHOM

pexumMe, paBHa ToYKe 3aMmep3aHnda BoObl: TgJ =273,15 K.

MpumeyaHue — B cnegyollmx crnydasx He TpebyeTca BbINONHEHUE YCIOBWSA MO TeMnepaType, ecnv NpuHU-
MaeTcs BO BHUMaHWE, YTO HE MOXKET BbiTb rapaHTMPOBAHO OTCYTCTBUE KOHAEHCATa NpU BhIMOMHEHWU YCIOBUSA MO TEMMe-
paType (B Takux criy4asx pekoMeHOyeTcsa TeNnoeas U3onaums):

- UCTOYHWMKW TEemnna, NogkniyaemMble K KOHCTPYKUMM AN yAaneHWs AbIMOBbIX rasoB, KOTOPas YKe HaxoaWTcA B
aKcnnyataunm;

- TENNOBAsA MOLLHOCTb UCTOMHWKA TENNA, KOTOPBIA NOAKINIYAoT U/UnNK 3amMeHsoT, He npesbiwaet 30 kBT;

- NoTepw Tenna ¢ AbIMOBbLIMY ra3amu He bonee 8 %;

- AeAcTByeT 00Laa LMpKyNaALMS BO3OyxXa Yepes KOHCTPYKUMIO ANA yoaneHus AbIMOBLIX ra3oB, Yepes npenoxpaHu-
Tenb ¥ KNanaH AbIMOBLIX ra30B B NepUo OTCYTCTBUS KCNIyaTauum;

- NPeAyCMOTPEH AOCTATOYHEIN NepUos OCTAHOBKU B paboTe obopyaoBaHus (Hanpyumep, ecnv MUHUMAIbHas Teno-
Bas MOLLHOCTb UCTOYHUKA TEMMa B PEXUME 3KCMNyaTauumu coctaenaet He MeHee 20 % Tpebyemoil TENNOBOM MOLLHOCTH).

5.6 Nopsgok pacueTta

MMpwn pacyeTe COOTHOLUEHWS OABMEHMA U TeMnepaTypbl B KOHCTPYKUMMW ANA yAaneHus ObIMOBbIX ra3os ¢
MHOFOKpPaTHbIM NOAKITKYEHNEM MCTOYHUKOB Tenna Heobxoaum NoBTOPSKLWMACA MeTo pacyeTa (MTepauns).
Xop pacyeTa 6asupyeTcsi Ha ypaBHeHWsAxX 6anaHca Macchbl M 3HEPrMW NPU AONYCTUMbIX CTAaTUYECKUNX YCIOBUSIX.

Bo Bcex Toukax, Kk KOTOpPbIM NOAKM4aT TpybonpoBodb! (KOHLbI COEAMHUTENBHOrO aNeMeHTa, Havyano
W KOHEeL OAHON U3 CeKUMI KOHCTPYKUMKM AN yoaneHus AbIMOBBIX Fa30B), BO BCEX Y3MOBbIX TOYKax (CM. pucy-
HOK 2) AeWcTBYIOT criegyowme opMynbI:

- NpW COBMECTHOM OTBEAEHWW PasnuyHblX MacCOBbIX NOTOKOB:

Wyt Bl =My (8)
Mj1-Cpj1-Toj1+tMyj Covj-Tov,j=mj-CyjTej (9)
rae n'?JH — pacxof 4bIMOBbIX ra30B B CeKUMW j—1 KOHCTPYKLUMIW ONA yoaneHus ObIMOBLIX ra3oB, Kr/c;
mV,j — pacXxod AbIMOBbLIX Na30B B COeVMHUTENTbHOM 3NneMeHTe j, KF/C;
8
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th,- — pacxof ObIMOBbIX Fa30B B CEKLWW j KOHCTPYKUWWM ANS yoaneHus AbIMOBbIX ra30B, Kr/c;
CDJ~1 — yaenbHas TennoemMKoCcTb AbIMOBbLIX ra30B B CeKUMW j—1 KOHCTPYKUUW ANS yAaneHus ObIMOBbIX
rasos, [x/(kr-K);
To,j—1 — TemnepaTypa AbIMOBLIX TA30B B KOHLUE CEKUUKU j—1 KOHCTPYKLUUM ANS yAaneHUs AbIMOBLIX ra-
308, K;
vaJ' — yOenbHasi TENI0EMKOCTb AbIMOBbLIX ra30B B COEAVMHWUTENBHOM anemMeHTe j, I/(kr-K);
TovJ- — TemnepaTypa ObIMOBLIX ra30B HA BbIXOL4E M3 COeQUHUTENBHOrO anemeHTa j, K;
CpJ'_ yOoenobHas TennoeMKOCTb ObIMOBbLIX Fa30B B CEKUWMMW j KOHCTPYKLMW ANS yoaneHus ObIMOBbIX
rasos, Ox/(kr-K);
TeJ-— TemMnepaTypa AbIMOBLIX FA30B Ha BXOOE B CEKUWIO j KOHCTPYKUWKW ANS yaoaneHws ObIMOBbIX
rasos, K.

PaszpexeHne B Ha4ane cekuyy KOHCTPYKLUMKU ANs yAaneHus ObIMOBbIX ra3oB (4ns NMyHKTa 3) BbIBOOUTCS
M3 paspexeHus 3TON CeKUMN KOHCTPYKLWKM AN yAaneHWUsl ObIMOBLIX ra30B U BCEX MOCneayLLnX CeKLUA B Co-
oTBETCTBUU C hopMynoi (2).

Ecnu maccoBblit pacxod UCTOYHMKA Tenna He OTNM4YaeTca OT HOMWUHAaNbLHOro 3HavyeHwusa Bornee 4yeM Ha
10 % B oMana3oHe Mexay HOMWHanNbHbIM 3HAa4YeHWEM W onpeaeneHHbIM 3Ha4eHUeM A4S OTpULaTeNnbHOro Unm
n3bbITOMHOrO OaBreHusi, NoOBTOpeHWe He Tpebyetcsa. B atom cnyvae tpebosanua OCT P 59978.1—2022,
5.2.1 unu 5.2.2, 0OMKHbI BLINOMNHATLCA ANA KaxXO0ro MCToOYHKKa Tenna.

[na KoMBUHMPOBAHHOIO NPOW3BCACTBA TEMNMa WU 3NEKTPO3HEPTUA C ABUraTeneM BHYTPEHHETD cropaHus
MOXHO NpeanonoXuTb, YTo TpeboBaHWA BbINOMHEHLI.

Mpw kaxoom noBTope (UTepauun) onpenensawT crnefyLe NnapaMmeTphl:

- ONS KaX oW y3NoBON TOYKM j hakTUYecKoe 3Ha4yeHne gaBrneHus PZe=j- Pz»j nnn PZOe’j’ on’j W Npu He-
06x0aAnMMOoCTH PZemax’j' PZmax'j nnu PZOemin*j' PZOmin*j’ a TaKKe 3Ha4YeHWs TeMnepartypbl TDJ_1 B TOYKe 1, TO\,J
B TO4YKE 2, Te!j B TO4Ke 3;

- CpedHue 3HayeHus 0efcTBUTENLHOW TeMNepaTypbl, MACCOBOIO pacxoja U CKOPOCTU ObIMOBLIX ra30B
ONA KaXaoro ydacTka Mexay ABYMS Y3NOBLIMU TOYKAMMU.

Mepen npoBefeHeM NMepeBor MTEPALIUA B KAYECTBE CTApTOBOrO 3HAYeHUs NMPUHMMAKT MacCoBLIA pac-
X0[n Ha Bbixoge M3 natpybka ons oTBoga AbIMOBbIX ra3oB MCTOYHWKA Tenna. OgHO M3 BO3MOXHbIX CTApTOBbIX
3Ha4YeHW MacCOBOro pacxofa — OeKnapyupyeMblidi MacCOBbIA pacxo[ UCTOYHMKA Tenna n'"rWJ .

Hanpumep, kaxgas utepaums COCTOMT U3 CNeayLnx ABYX 3TanoB:

OT1an 1. BeluncneHne napaMeTpoB, HAYMHAsA OT CaMOWN HUXKHEN y3NOBOW TOYKM MU 3aKaHYMBas YCTbEM U
BbIOpOCOM rasos B atMocdhepy, Kak 3To crnegyeT aanee:

- pacyeTHbIN/3a4aHHbIA MacCOBbIA pacxod ObIMOBLIX ra3oB Ha BbIXOAe M3 natpybka Ans oTBoga AbIMO-
BbIX ra30B UCTOYHKMKA Tenna:

- B K&)KOOM COEeQMHUTENBHOM 3NieMeHTe:

- pacueTHbIN MaccoBbli pacxos [dopmyna (14)];

- CpefHsst NAOTHOCTb AbIMOBbLIX razos [hopmyna (29));

- CpefHsAsi CKOpOCTL AbIMOBbIX ra3oB [hopmyna (30)];

- TeMmneparypa AbIMOBbIX rasos (cMm. FOCT P 59978.1—2022, nogpasnen 5.8);

- cpedHsAsl TeMnepaTtypa ObIMOBLIX ra3os (cm. FOCT P 59978.1—2022, nogpasgen 5.8);

- B KaXXJOM Y4YacTKe KOHCTPYKLUMW ANs OTBOAA ObIMOBbLIX ra3os:

- pac4eTHbIA MaCcCOBLIM pPacxod B Ka)»oM ydacTKe nocne cMelleHUs NOTOKOB (Todka 3 Ha pUCyHKe 2)
[popmyna (13)];

- TeMneparypa AbIMOBbIX ra3oB nocre cMmeweHus [dpopmyna (15)];

- CPefHsAs NAOTHOCTb AbIMOBbIX razos [chopmyna (27));

- CpegHsst CKOPOCTL AbIMOBLIX ra3oe [hopmyna (28)];

- TeMnepaTtypa ObIMOBbIX ra3oB B ycThe (cMm. TOCT P 59978.1—2022, nogpazgen 5.8);

- cpegHAsl TeMneparypa AbIMoBbIX ra3os (cMm. FOCT P 59978.1—2022, nogpasnen 5.8).

3T1an 2. BeluvcneHne BenUYMHbI paspeXeHns B KaXK4oW Y3roBOW TOYKe, HadnHas oT yCcTbs TpybonpoBo-
[a Anst yoaneHus AbIMOBbIX ra30B B aTMocdhepy 40 Haubonee yaaneHHoM y3noBoi TOUKN:

- Tpebyemoe paspexeHue UM MakcMManbHO BO3MOXHOE U3DbITOYHOE OaBfeHne Ha BXOAE B KOHCTPYK-
LW ONg yoaneHusa OsIMOBLIX ra3oB [ypaBHeHue (3) unu (3c)];

- camMoTAra Ha BXOAe AbIMOBLIX Fa30B B CEKLMI0 KOHCTPYKUMW ANS yaaneHus OsIMOBbIX rasor [copmyna (31)];

- a3pOAMHAMUYECKOe COMPOTUBIEHWE CEKLMM KOHCTPYKLMM ANA yaaneHus AsIMOBLIX razoB [(hopmyna (32)];
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- paspexeHue Ha BXxo4e ObIMOBLIX ra30B B CEKLMKO KOHCTPYKUMKW AN yAaneHusa ObIMOBbIX ra3oB [¢op-
Myna (2) unu chopmyna (3b)].

Obe onucaHHble utepauun (s3tansl 1 M 2) NpoBOAAT ANA COOTBETCTBYHOLUMX YCMOBWA 3KCMMyaTauuu
(T.e. AN HOMWHAMBLHOW TENMOBOW MOLLHOCTU, ANA HAUMEHbLLUEN MOLLHOCTA W AN OTKMOYEHHbLIX NCTOYHUKOB
Tenna) Tak 4onro, Kak aTo notpebyeTca ONs BLINONHEHWUS YCNOBUA No AasrneHuto [dbopmyna (1)].

Ecnu ycnoBue no gasneHuto BbIMONHEHO, TO 3Ha4YeHWs NocrnegHen uTepaumm MoryT paccmMaTpuBaThbCA
KaK 3Ha4YeHus, C KOTOPbIMW B COOTBETCTBMW C HACTOSLLMM CTaHO4APTOM C YYeTOM 3KChnyaTaumMM KOHCTPYKLUK
ONS yOoaneHvus ObIMOBbIX ra3oB M Npu coGniogeHMn YCNoBMIA MO MAacCOBOMY pacxody ObIMOBbIX ra3oB OCY-
LecTenAeTcs cobnofeHre yCnoBWiA No AABNEHUIO U TeMNepaType.

Ecnu ycnoBue no AaBMeHW0 He BbINOMHEHO, MPOMCXOOMUT NOBTOPHas NpeABapuTentHas OLeHKa Benu-
YUHbI My, KOTOPas OCHOBLIBAETCS HA YCTAHOBMNEHHOW pasHuLe AaBrneHui Pz,ju PZe=j " PZO,J,-VI PZOe’j' C KOTO-
PO NPOBOOMTCH cnefywLas utepayus.

6 XapaKTeprle 3Ha4YeHuA ObIMOBbBIX ra3oB Aond UCTOYHUKa Tenna

[Ona pacdeTta 3Ha4YeHWid TeMnepaTypbl MU OABMEHWS UCNOSb3YIOTCSH XapakTepHble 3HAYeHWs ObIMOBbIX
ras3oB UCTOYHMKa Tenna. 1o BknovaeT B cebsi:

- 3asiBNeHHOe MUHUManbHoe Heobxoaumoe OaBMNeHWe AN MpeoforieHUsl COMPOTUBMEHUA UMK 3asB-
TNeHHOE MaKCUManbHOe OOCTYMHoe AaBlNeHue Ans NpecaoneHnsa ConpoTUBNEHUA MCTOYHMKA Tenna (PW,J,- nnu
Pwo )

- Temnepartypa ObIMOBbIX ra30B, 3afABMNeHHasi NPOU3BOAMNTENEM UCTOYHUKA Tenna (tw,,)-

Oba 3Ha4YeHWs LOMKHbI YKa3blBATLCA B 3aBMCMMOCTM OT MacCcoBOro pacxoa AbIMOBbIX ra30B Mpu pas-
JIMYHBIX YCNOBWAX 3KCMNyaTaLmMn UCTOYHMKa Tenna (B pexXumMe aKcnnyaTaumm, BHe akcnnyartauun). PacyeTHoe
pabouyee gaBneHWe UCTOUHUKA Tenna PWC,I-, Ma, unu gocTynHoe faBneHue AN NpeooneHns ConpoTUBIIEHWSA
PWOC,j, Ma, ana oboux pexrMOB yKa3sbiBaoT B chopMe MHorovneHa 4-i cteneHu [dpopmyna (10)].

) . 2 . : \4
Pwe.j = b, +b1'.—c'j+b2'.—c’f +b3'-_c’j + by # : (10)
c,J o M i Mo ; m i
W, j W, j W, j W,
m e i ) e | .
We,j We,j Wc,j We,j
R =ggt 0y | L |4y | | 46| | gy | | (10a)
Wwoc,j = Co t ¢ 2 3 4
My j My My My, j
. Yo
Myye,j
th,j:y0+Y1' —_——— ' (11)
mW'j

roe b1, b2, b3, b4 — K03 dULMEHT ypaBHEHWUA MHOroYneHa ansa pacyeta pabodvero gaBneHusl MICTOYHMKA
Tenna j;

mWCJ — paC‘-IE.‘THbII?I MacCoBbI pacxon ObiIMOBbLIX ra30B NCTOYHWKa Tenna, Kr/c;

nhwu,- — [eKnapupyemblil MacCOoBbI pacxod AbIMOBLIX FA30B UCTOYHMKA TeNna, Kr/c;
Cgs Cqs Cp, G, €4 — KO3(PMOMUMEHT ypaBHEHUA MHOMOHYNEeHa ANnA pacyeta [OCTYMHOrO JaBneHns noaauyun
YCTpOWCTBa ANA CKUraHusa Tonnvea j;
tWCJ — pacyeTHas TemnepaTypa AbIMOBLIX ra30B MCTOYHMKA Tenna, °C;
Yo» ¥q- Yo — KO3DUUNEHT 3KCNOHEHLNANLHOM0 ypaBHEHMA MCTO4HMKA Tenna j, Kr/c.

[ns KOHCTPYKUNIA yOaneHns AbIMOBbIX ra30B NOf, paspexeHnem 3HadeHus b n y ans pabo4mnx CoCTOsIHUMA

«B pPeXUMe IKCNyaTalumu» 1 «BHe aKcnnyaTauMn» OOMNXKHbl ONpeaensTbCa OTAeNbHO. ECnv 3T 3Ha4YeHns He

yKa3aHbl, HeoBXo4VMO UCMNONb30BaTh 3HAYEHWUSA ObIMOBLIX ra30B, XapakTepHble ANA UCTOYHUKA Tenna, yka-
3aHHblE B NPUNOXeHUM B.

[Nsi KOHCTPYKUWIA yoaneHust AbIMOBbLIX ra30B M36LITOMHOTO AaBMNeHWsa 3HadveHus ¢ U y Ansa pabodero co-

CTOSIHUSI «B pPeXKnMe 3KCrnyaTauumn» OomkHbl BbiTb onpefeneHsbl M3 AaHHbLIX NPOM3BOAMTENS MCTOMHUKA Tenna.

MpumedaHue — Ecnm uHdopmMaums o pabodemM COCTOSIHAM «B PEXUME SKCMIyaTauumu» He npeaocTaBneHa,
pacyeT HEBO3MOMXEH.

Ans pabo4ero cocToAHUS «BHE 3KCMNyaTauumn» ¢y, Cq, Cy, Cg, C4 W Yg, ¥4, Yo BOMKHBI BbIT paBHbl 0 U
¢, =— 1000 000.

10

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16 /66
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.2-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65923
https://gostexpert.ru/gost/gost-59978.2-2022?utm_source=pdf&utm_medium=65923&utm_term=page

FOCT P 59978.2—2022

n punMeyvyaHne — B cny4vyae npuMeHeHua KOHCprKU,VIIﬁ ona yoanednsa ObIMOBbIX ra3oB C M30LITOYHLIM faBne-
HWeM NpoBepKa MacCOBOro pacxoga OCHOBaHa Ha TOM CbaKTe, 4YTO HET BO3MOXXHOCTU OGpaTHDI’O NOoTOKa ObIMOBbLIX ra3oB
vyepes Hepa6oTa|ou.ml7| WCTOYHUK Tenna.

KombuHnpoBaHHasa TennoaHepreTMyeckas cuctema ¢ TenfioreHepaTtopom ageksaTHO OMMChIBAETCSH HO-
MUHanNbHBLIM 3Ha4YeHMEM MacCOBOrO pacxona AbIMOBbLIX ra30B M HOMWMHAMbLHBIM OTPULATENBHBIM aBleHUeM
M1 JOCTYMNHBIM AaBneHueM, HeobXoAMMbIM ANS NPeoAoNeHUs CONpPOTUBIIEHNWS.

A ononHUTeNbHO AOMKHBI NPefoCTaBnATLCA cBefeHus 06 o6bemHon koHueHTpauun CO, ObIMOBLIX ra-
30B ANnd obevx Benu4mMH TeNNOBOW MOLLHOCTM (HOMWUHaMNEHOW TENNOBOW MOLLHOCTU N MUHUMATbHOW MOLLHO-
CTW MCTOYHMKA Tenna) (G(COZ)WJ-). 3asiBneHHas obvemHas koHueHTpaums CO, AbIMOBbIX ra3oB MOXeET ObiTb
Takke onpegeneHa aAna obenx BenMYMH TENNOBON MoLLIHOCTK No Tabnuuam B.1 n B.2 FTOCT P 59978.1—2022.

PacuetHoe copepxanne CO, B AbIMOBbIX ra3ax B j MCTOYHKKE Tenna G(COZ)Wtat,j’ AN ABYX PEXUMOB
3KCMMyaTaunm «3KcnnyaTaumsa npyu HOMMHAaNbHON TEeNNOBOM MOLLHOCTUY W «3KCnnyaTtauus npy MMHUMansHOMN
TENNoBON MOLLHOCTW» JOIBKHO ONpesensaThCa No crnefylolweMy YpaBHEeHUIo!

- ANS UCTOYHMKA TeNna Ha XMAKOM M razoobpasHom TonnuvBe W ANS MCTOYHMKA Tenna Ha TBepaoMm To-
nnvBe C aBTOMarnyeckon nogaden:

o(CO2)yye ) = (12)

My, j 1 N M, | | fm2
iy ,; Jo(CO2)yy i [\ Mw, font

B opyrux cnyyasx:
c(COQ)WCJ = G(COQ)WJ-,
roe U(COQ)WCj — pacueTHoe coaepxkaHne CO, B AbIMOBbIX razax UCTOYHUKa Tenna j, %;
rhWCJ — pacyeTHbIN MacCOBbIM pacxof AbIMOBLIX ra30B UCTOYHMKA Tenna j, Kr/c;
My j — 38sBNEHHBIA MACCOBbIA PACXOA AbIMOBbIX ra30B UCTOYHWKA TENna j, Kr/c;
fon1: fno — Ko3hduument no FOCT P 59978.1;

G(COz)WJ- — 3anBrneHHoe coaepxaHue CO, B AbIMOBLIX rasax UCTOYHUKA Tenna j, %.

[na pac4yerta KOHCTPYKUMKX ONA yaaneHWA ObIMOBbIX ra30B Mo pa3pexeHnem HeOGXO,EI,VIMO 3anpocnTb Y
nponssoauTeNnA MCTOYHWKa Tenrna 3HavdeHne JONYCTUMOTO pa3pexKeHnd Ha PWmax’ a ana pacdeTta KOHCTPYK-
Uunn ona yoganeHna AbIMOBbLIX ra3oB C M36bITOYHBIM JaBNEHMEM 3anpocUTb ¥y Npon3BognTenA MCTOYHKMKA Tenna
3Ha4eHne HeobxogMmMoro M3bbITOYHOTO OaBMNEeHMs PWOmirw ecnn npuMeHMmMo.

7 XapakTepuUCTUKM KOHCTPYKLUMK ONA yoaneHUsA AbIMOBbIX ra3oB
M COeAUHUTENbHbIX 3NIeMEHTOB

1 1
CpefHee 3Ha4eHue LepoxoBaTocTH (rj n/vnm er) M TepMUYECcKoe COMpOoTHBIeHNe [(Z) nnm (—] ]
J Vij

AOMKHBI OMPeaenATbCa ANA Ka40ro COeAMHWUTENBHOTO 3NEMeHTa WU ANst KaO0NW CEKLMU KOHCTPYKUWMW ANs
yAaneHusa gbiMoBbIX ra3oB (cMm. [OCT P 59978.1—2022, nyHkT 5.6.2).

8 UcxoaHble 3HaYeHUA Ansa pac4yeTa

8.1 O6wune cBegeHnnA

OcCHOBHbIE 3HAYeHWS pacyeTa OOJKHbI ObITb onpegeneHbl Ana KaX4OW CeKLMN CUCTEMbI, ECNIU MHOE He
YKa3aHO HUXe.

8.2 TemnepaTtypa Bo3gyxa

8.2.1 TemnepaTtypa HapyxHoro sosgyxa (T, )

Mpu pacueTe TemnepaTypbl HapyxHoro Bosdyxa (T ) cm. FOCT P 59978.1—2022, noanyHKkT 5.7.1.2;
3Ha4YeHWe OEeNCTBYET Kak eQuHOe NS BCeX CeKUMA KOHCTPYKUMKM OANA yaaneHus ObIMOBbIX ra3oB.

8.2.2 TemnepaTtypa okpyxatwero sozayxa (T,)

MNpn pacyeTe Temnepatypbl okpyxatouwero sosgyxa (T,) cm. FOCT P 59978.1—2022, nognyHkr 5.7.1.3.
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8.3 [laBneHue HapyxHoro sosgyxa (P)
Mpu pacyeTe aasneHns HapyxHoro soagyxa (P ) cm. FOCT P 59978.1—2022, nognyHkT 5.7.2. 3Hade-
HWe eanHO ANS BCeX CeKUMIA KOHCTPYKLMU AN yOaneHns AbIMOBbIX ra3os.

8.4 N'azoBas NnocToAHHanA

8.4.1 Nazoeas noctosiHHas Bosayxa (R, )

Mpw pacyeTe rasoBoi NoCTosAHHOM Bo3dyxa (R ) cMm. FOCT P 59978.1—2022, noanyHKT 5.7.3.1. 3Have-
HWe edVHO ONS BCeX CeKLU KOHCTPYKLUMKM ANS yAaneHusa AbIMOBbIX ra3os.

8.4.2 N'azoBan NocToAHHAA ALIMOBbIX ra3oB (R)

Mpw pacyeTe ra3oBOW NOCTOAHHOW ObIMOBbLIX razoB (R) cMm. FOCT P 59978.1—2022, nognyHKT 5.7.3.2.

YpaeHenve (19) B aToM cTaHaapTe LOMKHO UCMNONb30BaTLCH AN ra30Bblx CMECEeN.

8.5 MnoTHOCTL HapyXxHoro Bo3gyxa (p, )

Mpu pacyeTe NNOTHOCTM HapyxHoro sosayxa (p ) cMm. FOCT P 59978.1—2022, nyHkT 5.7.4, 3Ha4yeHue
AENCTBYET Kak eAMHOE [ANA BCEeX CEKLUWIA KOHCTPYKUWM ANA yOaneHusa ObIMOBbIX ra3oB.

8.6 YoenbHasa TennoeMKocTb AbLIMOBLIX ra3oB (cp)

Mpw pacyeTe yaenbHOW TENNOEMKOCTW AbIMOBBIX ra3oB (¢,) cMm. FOCT P 59978.1.
[nsi ra3oBbIX cMecei crieqyeT ucnonb3oBatb doopMynbl (22) u (21) HacToAwero ctaHgapTa.

8.7 CopgepxkaHne BOAsIHbIX NapoB (G(HEO)J-) M TemnepaTypa To4ku pocki (Tgp)

[Mpn pacdeTe cogepxaHWA BOAAHbLIX MNapoB (G(Hzo)j) W TemnepaTypbl TOYKW pPOChI (Tsp) CM.
FOCT P 59978.1—2022, nyHKT 5.7.6.
[ns razoBbIX CMecei cneayeT UCNoNb30BaTh ypaBHeHWe (18) HacTosAwero ctaHaapTa.

8.8 MonpaBo4HbLIN KO3thhMUMEHT NpK OTCYTCTBYIOWEN TeMnepaTypHoih ycTonumeocTu (S,)

3HauyeHue e4VHO ANd BCeX CeKkUunr KOHCTPYKUWU OnA yOoaneHWAa ObIMOBbLIX ra3oB.

YTtobbl MPOBEPUTL yCroBue ONA MaCCOBOIo pacxoda \ ycnosue no gaeneHno Ond MUHUManbHOro oT-
puyulaTtenbHOro gaesneHna M MakCuMarnbHOIo M3BLITOYHOTO OaBrneHuA, crnegyetr UCrnornb30BaTh SH = 0,5 onga
Kaxgou cekunn KOHCTPYKUUK OnA yaaneHnAa ObIMOBbIX ra3oB;

And MmakCumManbHOro paspexeHusa nnnm MMHMMarnbHoOro M36bITOYHOIO AaBlieHunAa FIOI'IpaBO‘-IHbII?I KOSCbeM-
LUMEHT Ha OTCYTCTBUE TemnepaTypHoPl cTabuneHOCTH OOImKeH BbITh SH =1.

8.9 AspoauHamunyecknin koappuuneHT cTabunbLHOCTH NoTokKa (Sg)

[ns pacyeTa MMHUManbLHOTO OTPULLATENBHOMO AABMNEHMA KOHCTPYKLUUKU ANS YAaneHus ObiIMOBbIX ra3oB C
paspexeHuem HeobxoauMmMo ncnonb3osath KoauumeHT cTabunbHocTy notoka Sg = 1,5. OgHako, ecnn To4-
HO KOHTponupyeTcs paboTa UCTOYHKUKA Tenna U KOHCTPYKUUKM ANSA yaAaneHus AbIMOBLIX ra3oB (HanpuMep, UH-
AycTpuanbHas KOHCTPYKLMSA C NMOCTOSHHBIM KOHTPOMEM), a Takke ANl UCTOYHUKOB Tenmna, He UCMONb3YyHLWux
BO3yX NOMeLLEeHUA 1 060pYAOBaHHbLIX BEHTUNATOPHLIMU rOpenKaMu, cneayeT UCMonb30BaTh 3HadYeHne 1,2.

[ns pacueta MakcUMarnbHOro U3bbITOYHOTO AaBNEHUS B KOHCTPYKUMSAX AN YOaneHUs AbIMOBbIX a30B ¢
136bITOYHLIM AaBneHneM HeobxoaMMo UCNoNb3oBaTk KO3MULMEHT cTabunbHocTy noToka Sg = 1,2.

[ns BO3AYLWHOTO KaHana crieayeT UCnonb3osath KO @UUMEHT cTabuneHOCTH noToka Sgg = 1,2.

[Ons pacyeTa MakcMManbHOro OTpUUATENbLHOrO AABNEHUS UMW MUHMMAanbsHOro N3bbITOYHOIrO AaBrneHus
KO3 DULNEHTbI CTABUITEHOCTM NOTOKA Sg M Sgg ACIKHBI ObiTh paBHbI 1.

8.10 KoadhpuumeHT TennooTaauym ¢ BHeLWWHe NOBePXHOCTH

Mpw pacyeTe KoahuumeHTa TeNnooTaa4Ym ¢ BHeWHen noBepxHocTtn cM. FOCT P 59978.1—2022, noa-
NyHKT 5.8.3.3.

9 OnpepeneHne TemnepaTyp

lMpuBeOeHHbIe B AanbHeNWeM TeMnepaTypbl Heobxogumo paccunTbiBath no [OCT P 59978.1—2022,
nogpasgen 5.8:

- pacyeTHas TemnepaTypa AbIMOBBIX ra30B MCTOMHMKA Tenna (TWCJ-) C y4ETOM XapaKTepUCTUYECKUX 3HA-
YeHUIn ucTouHKWka Tenna [opmyna (11)];
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- cpefdHue TeMnepatypbl AbIMOBbIX ra30B B COEAMHUTENbHbIX 3NeMeHTax (va,j);

- TEMNepaTypbl AbIMOBbIX [A30B B KOHLE COEAMHUTENbHbIX 3MNEMEHTOB (Tovu,-);

- TeMMepaTypbl CMELLIEHUs Ha BXOAE B CEKLMI0 KOHCTPYKLMM ANS yAaneHus AbiMoBbIX rasos [T ;, dop-
myna (7)];

- cpefHue TeMnepaTypbl OTAENBHBIX CEKUMIA KOHCTPYKUWKU ANS yOaneHusl AbIMOBLIX ra3os (TmJ);

- TeMnepaTypbl ObIMOBbIX ra30B Ha KOHLE KaKOOW M3 CEKUWMA KOHCTPYKUWMW ANS yAaneHWs ObIMOBbIX
rasos (T, ));

- TEMNepaTypbl BHYTPEHHEW CTEHKM Ha KOHLE KawaoW M3 CeKUWUn KOHCTPYKUWK ANst YAaneHUs ObIMOBbIX
rasoe (Tiob,j)'

CootBeTcTBYlOLLMe hOpMYNbl AN pacyeTa Temnepatyp cobpaHel BMecTe B Tabnuue 1. MaccoBeii pac-
xon u cogepxaHue CO, B AbIMOBbIX rasax B COEAWHUTENbHLIX 3NeMeHTax paccuMTbIBaloTCA No opMynam
(14)n (17).

Tabnwuua 1

EavHuua

dopmyna
HavmeHoBaHune pmy:. U3MepeHust

CpenHsa Temnepartypa AbIMO-
BbIX ra30B B COEAMHUTEMNBHOM va,j- =Tu,j+
anemeHTe me

Twe, —Tuv,j K
V\'C#‘ju\m.[%exp(*KVJ)]

TemnepaTypa AbIMOBbIX ra30B
Tov,j = Tav,; +(Twe, —Tuv,j)-exp(-Ky )
Ha BbIXOOE W3 COEAMHWTENb- oVj T tuv, i T We, TV PL-Rv

HOro anemeHTa ToVJ

KoadbduumeHT oxnaxgeHua B

Ehn ol il
v,j Ry by,
COEAWHUTENLHOM aneMeHTe K, Ky i = B .

d ! my -Gy,

KoadhdbmumeHT Tennonepenayun e Br/m2-K
COEdWHUTENBHOrO  3rnemeHTa 1 ( 1 ] " Dy j

kV.f (npoBepka MaccoBOro pac- Vi Dh\."a.j'aav‘j
XoOa 1 yCnoBwua No JaBneHnto)

KoadhdmuymneHT Tennonepena- 1 Br/m2-K
YW COEAMHUTENBHOrO 3MeMeH- K 1 +[ 1 ) F Dav j

vV e —
Ta kVJ (NpoBepka ycnosus no V.j Dh\.’a,j Oy, j

Temneparype)

KoadhdmuymueHT Tennootaaqu ¢
BHYTPEHHeW NOBEpPXHOCTU CO- oy ; = max
eAVHUTENBHOO 3NeMeHTa ’

Br/m2-K
hav,-Nuy ]

Vi

Koadpcpmument Hyccenesra Ny, g —_—

NUV,j = [L

0,67
:| th‘j
Wsmooth V. j :

~0,0214'(R98’?. 7100)<Pr\?‘;.‘ : 1+[ -
‘ ) o

KoadpchmuueHT MpaHatnsa Pry, ; o NAV,iC,, —
VT e

Aav,j

Yucno PeliHonbaca Re,, ;
A v Wy Dhv i Pmv oy

Rey ;
& Nav,j

CpepHan Temnepatypa AbIMO- ) A 4 K
BbIX ragoB T, Tmj=Tu;t %'[178)@(7& )]
i

TeMnepaTypa AbIMOBbIX ra30B B B B
Ha BbIXOZE W3 CEKUUW | KOH- Toj _TUJJr(TeJ TUJ) exp( Kf)

CTPYKUMW OnS yaaneHua Obl-
MOBBIX rasoB T, ;
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OkoHYaHue mabnuuysi 1

Eannuua
HaumeHoBaHue Ddopmyna naMEEEHMS:
KoathpmumeHT  oxnaxgeHws U. k. L. —
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KoathdmumeHT TEnnootaauu ¢ Ya o Nu. BT/M%-K
BHYTPEHHEW NOBEPXHOCTH o j o = max[%AJ
h

KoathdmumeHT Hyccensta Nuj-

0,67 Dh 0,67
» —} r0,0214-(Re?’8—100)‘Prf‘4' 1+[i]

V.j L
KoadhdmumenT MNpanatna PJ}- - T —
J lA,j
Yucno PeiHonegca Rej o Wi 'Dh,j P —
Na,j

10 ®opmMynbl cMeLLMBaHUA

10.1 O61mMe NnonoxeHUs

B mecTax Bxoga ObIMOBBLIX ra30B B CEKL WK KOHCTPYKUWMK ONnAa yoaneHud ObIMOBbIX ra30oB cneayet pac-
CHUTbIBATL TeMnepaTtypy OAbIMOBLIX ra3oB, cooepXaHne COZ- u HZO_’ a TakKXe rasoByr NMNOCTOAHHYIKO U YOETIb-

HYH TENNOEMKOCTb.

10.2 MaccoBbIi pacxod AbIMOBbLIX Fa3oB (ri’lj)

MaccoBbli pacxon AbIMOBbIX rasoB rﬁj, Kr/c, B CEKLMW j KOHCTPYKUUW ONSA YAaneHus ObIMOBbIX ra3oB

paccuuTbiBaeTca no dpopmynam (13) u (14):

m: :mj—1+mV,j’ (13)

)

n.'?VJ = mwc,j. (14)

10.3 TemnepaTypa ObIMOBbLIX Fra30B Ha BXo4e B Yy4aCTOK KOHCTPYKUWU AnNA yoaneHUAa ObIMOBbLIX

razoe (Tej)

TemnepaTtypa ObIMOBbIX rasoB T, K, B CEKUMM j KOHCTPYKUMW ONS yOaneHus ObIMOBbIX ra30B HYXHO
paccunTbiBaTh Mo copmyne (15). YTobbl yNpoCTUTL PACYET, MOXHO MPUHATL, YTO YAENbHas TennoeMKoCTb
ObIMOBBIX ra30B B COEAWHMTENLHOM 3MEeMEHTE j U Ha PacnonoXeHHOM rnepea HUM ydyacTke j—1 oTHocUTCS K

cpefHen TemMmnepartype ObIMOBbLIX ra3oB.

14

MG jaTo -1 + My, Cov,iTov
mj_1Cpu,-_1 + mV,J,C

(15)
pV,j
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10.4 Cogepxanue CO, B AbIMOBbLIX ra3ax B CeKUMU KOHCTPYKLUMU ANA yAaNeHUsA AbIMOBbLIX

rasos (o(CO,))

Copepxanue CO, 6(002)}-, % oT 06bema, B CEKLMW KOHCTPYKUUKW AN yaaneHusa ObIMOBbIX ra3oB pac-
cunTbiBaeTcA no popmyne (16):

mj71R1.71 |:1 00— G(Hzo)j_q ] + mV’J,RVJ [1 00 - G(Hzo)v,j]

CopepxaHue COZ, % oT obbemMa, B AbIMOBbIX ra3ax B COEAMHUTEINTbHOM 3MeMeHTe paccYUTbiBaeTcs Mo
dopmyne (17):

Vi

5(COy), = (16)

5(C0Oy)y ; =(CO2) (17)

We,j*

10.5 Copnepxanune H,0 B AbIMOBbIX raszax (G(Hzo)j)

CopepxaHune H,0, % oT o6bema, B CeKLUM j KOHCTPYKLMW ANA yAaneHus [bIMOBbIX rasos (G(HQO)j) pac-
cuUMTLIBAKOT No opmyne (18):

mj4R;10(H20);_4 + iy jRy j6(H20),,

6(H,0), = : : il 18
(H20), A (18)

BenuunHy (c(H,0),, ;) onpegensioT Ans Bcex BUAOB TOMNMBA YCTPOMCTBA ANA CKUraHWs Tonnusa j no
Tabnuue B.1 FOCTP 599%8 1—2022.

10.6 N'azoBas NocTOAHHAaA AbIMOBbLIX ra3oB (Rj)

[a30By NOCTOAHHYH (RJ,-), [bx/xr-K, B ceKuMmn j KOHCTPYKUMM ONA yAaneHus ObIMOBbIX ra30B pacCyHnThbi-
BaloT No opmyne
_mjaRja+my Ry
)= :

: : (19)
mj_1 % mv‘j

Benununny RVJ' onpenensioT AN BCeX BUOOB TONNMBA yCTPOMCTBA OIS CxKUraHua Tonnuea j no tabnuue
B.1 FOCT P 59978.1—2022.

10.7 XapakTepuCTUKU ObIMOBLIX ra3oB

10.7.1 YoenbHas TennoeMKocTb (chJr p’J)
YAenbHy TENNOeMKOCTE AbIMOBLIX ra30B B COEAMHUTENLHOM anemeHTe C
no dopmyne

PV, Ix/xr-K, paccunteiBaoT

2 2
1011+0105'tmv,j +(fC0,j +fCT,f 'th,j +f02,f 'th,j )G(COZJV

J
, i ’ 20
oL 1+fC3,j G(COZ)V ( )

C

dakTopbl fo ; fc1,,v fc2 u f5 ; ANs onpeaeneHus va Ona BCeX BUOOB TOMMWBA ANS KOHCTPYKUWUW ANS
yaaneHus ,Cl,blMOBbIX razos. j no Tabnwvue B.1 FOCT P 59978.1—2022.
YpenbHasa TeNnoemMKocTb CP_J, [k/xr-K, ObIMOBbIX ra30B Ha y4YacTKe j KOHCTPYKUWK NS yaaneHust AbIMo-

BblX ra3oB paccyuTbiBaeTca no dopmyne (21):

1011+ 0,05t ; +0,0003- 13 ) +(fo0,j +feq *tm + fozj -t ) 5(CO2),

C. = (21)
P 1+fC3,j 0(002)]
dakTopsl cij , Ox/kr-K, ons onpegenexus C v,j OMPeaensioT no cneAyloemy ypasHeHuio:
mj_q-Tij—1 'G(Coz)H my j - feiv,j 'G(Coz)v,j
+
f B 1 1+ f03,1;1 G(COZ)]_'] 1+fC3V,j G(COZ)V,_J (22)
ci.j c(COy), m;_4 i My,j 1
14£3,1-0(COz) , ,  1+Tc3y,;-6(COy),, ;
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Ecnv Bce MCTOYHWMKM Tenna, NOAKMIOYEHHbIe K KOHCTPYKLMM AnA yOaneHus ObIMOBbIX rasos, paborta-
0T Ha OOMHAKOBOM TOMMuWBe, TO hakTopbl fCIJ (fco,j* fcu’ chJ " f3f) MOryT onpefgensTbecs no tabnuue B.1
FOCT P 59978.1—2022.

10.7.2 KoadppumeHT TENNONPOBOAHOCTU OALIMOBLIX Fra3oB (AAV,;’ JLA )

KoathduUMeHT TENMoNpoBOAHOCTU AbIMOBLIX rasos, BT/m? - K, B cexu,mw J KOHCTPYKUMKW ONAa yaaneHus
ObIMOBbIX ra30B PLAV,j 1 B COEOUMHWUTENBHOM 3MEMEHTE j lAJ onpefensarT No cnegyowmM opmynam:

?\‘AVJ =0,0223 + 0,000065 - fvjo (28)
Aaj=0,0223 + 0,000065 - {,, . (24)

10.7.3 iuHamnyeckas BAIKOCTL (May j» Tia j)
HAvHamnieckyio BA3KOCTL My M Mg s H-c/m?, onpegensioT no creayowmm dopMynam:

Nay,;=15-10°+47 109 ¢,,,—20- 10712 - &, (25)
=15.10-6+ 47 - 10-9 - 1012 .
Na;=15-100+47-1079 £ .-20-10712 £ . (26)

OnucaHusa gna oopmyn B pasgene 10:
nhj_1 — MaccOoBbI pacxo AbIMOBbIX ra30B B CEKLUMW j —1 KOHCTPYKUMK AN yaaneHus ObIMOBbIX ra3os,

Kr/c;
n'vv_j — MacCOBbIil pacxof AbIMOBbIX rAa30B B COEAWHUTENbHOM 3NeMeHTe j, Kr/c;

CpV,j — yAenbHas TennoeMKoCTb AbIMOBLIX Fa30B B COeQUHUTENEHOM anemMeHTe j, Ix/kr-K;
Tovj1 — TEMMepatypa AbIMOBbIX 308 Ha BLIXOAE W3 COEAUHUTENbHOO anemeHTa j, K;
Cp”,- — yaernbHasi TENOeMKOCTh AbIMOBbIX FA30B B CEKLMMW j KOHCTPYKUWUW ANA yOaneHUsa ObIMOBbIX ra-
308, [Ix/krK;
R, — yAernbHas razosast NOCTOSAHHASA [bIMOBbIX ra30B B CEKLUM j KOHCTPYKUMW ANS yAaneHus AbIMOBbIX
rasos, [x/kr-K;
RVJ-— yoenbHas rasoBasi NOCTOAHHASA ObIMOBLIX ra30B B COeAUHUTENBHOM 3nemMeHTe j, [x/krK;
G(Coz)v,j_ obbemHasn koHueHTpaunsa CO, B coeaAnHUTENBHOM aneMeHTe j, % oT obbema;

G(COz)j — obbemHaa koHueHTpauua CO, B CeKUMM j KOHCTPYKUWM ANSA YAaneHus AbIMOBbIX rasos; % oT

obbema;
;O -
tmy,j— CPEAHsAS TemnepaTypa AbiMOBbLIX ra30B B COBAUHUTENBHOM 3MEMEHTE , C;

tmu,»— cpenHsasi TemnepaTypa AbLIMOBbLIX Ta30B B CEKUWM j KOHCTPYKUMKW ANS yAaneHusl ObIMOBbIX rasos, °C;

fy ,_4 — TemnepaTypa AbIMOBbIX ra30B Ha BbIXOAE W3 CEKUWW j KOHCTPYKLMM ANS yAaneHns ObIMOBbIX
rasos,

fo ; — hakTopbl ANA onpeaenexHus yaenbHon TennoemMKocTi YCTPONCTBA ANA CXUraHUs TONnMBa J (cMm
FOCT P 59978.1—2022, Tabnvua 1);
(COz) — obbemHas koHueHTpauus CO, B cekumm j—1 KOHCTPYKUWUKU ANS yAaneHns AbIMOBLIX ra3os;
% oT oﬁbema
o(H, O) — obbemHas koHueHTpaumsa H,0O B cekummn j—1 KOHCTPYKLMM ANS yaaneHus AbIMOBLIX ra3os;

% o1 06b9Ma
o(H 20)1'— obbemHasn koHueHTpauus H,O B coeanHUTENbHOM anemeHTe j, % oT o6bema.

10.7.4 TemnepaTypa TOYKU poOChI (Tsp)

Temnepartypa TOUYKKM poChl 4OMKHA BbITh paccuuTaHa B cooTeeTcTBUM ¢ TOCT P 59978.1—2022, nyHKT
5.7.6.

B cny4ae komGuHauMm UCTOMHUKOB TEMMa, B TOM YUCIIE Ha Yrre WWnW TSHKenown HedTu, NoBbILLEHUE ToN-
KM POCHI ANA KaXKgoro TONnMBa OOMKHO BbITh paccymtaHo B cootBeTcTBuM ¢ FOCT P 59978.1—2022, nyHkT
5.7.6, n ons onpegeneHnsa TeMnepaTypbl TOYKWU POChI JOMKHO MCNONb30BaThCS CAMOE BbICOKOE 3Ha4YeHue.

11 MNOTHOCTb U CKOPOCTbL ALIMOBLIX ra3oB

CpeaHo NNOTHOCTL ALIMOBbLIX ra3oB Pm,j B CEKUNM KOHCTPYKUWN NS yAaneHust 1bIMOBbIX ra3os, kr/m3,
paccuUuTLIBaOT No creaywollein dopmyne:

- (27)
pm,j = -
Rj T,
16
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CpefHIol CKOPOCTb W, ; IbIMOBbIX 4308 B CEKLWUW KOHCTPYKLWUKW ANS yaaneHvs ObIMOBbLIX ra3os, M/C,
paccYMTLIBAKOT Mo criegylolen dopmyrne:
iy
i Pm,j
CpepfHtoo NNoTHOCTb Pmy,jfibIMOBLIX FA30B B COEUHUTENbHOM 3nemeHTe, kr/m3, paccumnTbiBaIOT NO CRe-
aywoulen chopmyne:

S (29)
Ry Tmv,j

Pmv,j =

CpegHioto ckopocTb Wy, j I6IMOBBIX Ta30B B COEAMHUTENBEHOM 3MEMEHTe, m/c, paccuMTbIBalOT No cre-
aylouwen chopmyne:

mV’j

Av,j - Pmv,j
Onucanns ansa cpopmyn B pasgene 11:

Pm,j — CPEAHAS NNOTHOCTE ABIMOBbIX ra30B B CEKLMM j KOHCTPYKLMN N5 yAaneH!s AbIMOBbIX rasoe, kr/mS;
P — fasnexue HapyxHoro Bo3ayxa, la;

Rj_ yoenbHaA ra3osas NnoCToAHHaA OAbIMOBbLIX ra30B B CEKU,]/II/Ij KOHCTPYKUMW ONA yoaneHna ObIMOBbIX

raszos, [x/kr 'K;
TmJ- — CpefHsia TemMnepaTypa AbIMOBLIX ra30B B CEKLWUMW j KOHCTPYKUUW ANS yOaneHus AbIMOBbIX rasos, K;
Aj— NAowWasb NONepPeYHOro CeYeHUs! CeKLIMM j KOHCTPYKLMU ANSA yAaneHUs ObIMOBbIX ra3os, M2;
Pmy,j — CPEAHSA NMNOTHOCTE AbIMOBbIX FA308 B COBAMHNTENBHOM ANeMeHTe j, krim®;
RVJ- — yOencHas ra3oBasi MOCTOSIHHASA AbIMOBbLIX ra30B B COEAMHMTENbHOM anemenTe j, Ix/kr -K;

Tme — CpefHAAa TeMnepatypa ObIMOBbIX Na30B B COEJVMHUTEINBHOM 3reMeHTe j, K;

n".'V,j — MaccoBbI# pacxod ObIMOBbLIX ra30B B COEOAMHNTENIbHOM 3lieMeHTe j, KTI'C,'

AVj — nnowadb nonepe4vyHoro ce4eHnda CoOeUHUTENBHOTO 3remMeHTa j, M2;

n".'j — MAacCOBbIii PACX0A AbIMOBbLIX ra30oB B CEKUMMW j KOHCTPYKUMM ANS yaaneHus ObIMOBLIX ra3oBs, Kr/c.

12 OnpepgeneHve aaBneHus

12.1 [laBneHWe Ha KaXX4O0M BBoAe AbLIMOBbLIX ra3oB B CEKLMWA KOHCTPYKUMU ANA yaaneHus
ObIMOBbIX ra3oB

12.1.1 PaspexeHue

HaumeHbluee U MakcumManbHOE pas3peeHue Ha BBOAE AbIMOBbLIX ra30B B CEKLMIO j KOHCTPYKUWMKU ANS
yAaneHus AbIMOBLIX ra3oB (PZJ-M PZmaxU,-) BO3HMKAKT M3-3a pasHuLlbl CYMMWUPOBAHHbLIX CAMOTAM U CYMMUpPO-
BaHHbIX COMPOTUBNEHUIA BCEX CEKLMWA KOHCTPYKLUMW AN yaarneHus ObIMOBbIX ra3oB, pacnonoXeHHbIX Bbllle
BXOJa ObIMOBLIX Fa30B, U pacCUMTLIBAKOTCA ¢ NOMOLLLI0 dpopmyn (2) u (Ba).

12.1.2 N36bITOYHOE OaBrieHne

MakcuManbHOe 1 HavMeHbLlee M3BbITOYHOE faBnNeHue Ha BXoAe AbIMOBbIX ra30B B CEKLUN f KOHCTPYK-
LU1K1 ONg yaoaneHus ObIMOBbLIX rasos (PZOJ-VI PZOminu,-) BO3HMKAET U3 pasHuLbl MEXOY CyMMapHbIM JaBNeHUem
COMPOTUBINEHUA U CYMMapHbIM JaBNEHWEM XONOCTOro X04a BCeX CEeKUUIA KOHCTPYKUMU AN yaaneHusa AbIMO-
BbIX rA30B, KOTOPbIE HAXOAATCH HaZ BXOAOM OLIMOBOIO raza 1 McnonbayTcs B opMynax (3b) u (6d).

12.1.3 CtaTu4yeckoe gaBrieHMe B CEKLUVW KOHCTPYKLUU ANA yaaneHUsa ObIMOBbIX ra3oB (PHJ)

Cratuyeckoe fasnexve Py j Ma, B cexummn j KOHCTPYKUUKW ANSA yAaneHus ObIMOBbIX Fa30B PacCHUThIBAOT
no criegywowen opmyne:

PHJ=Hj'Q'(PL—PmJ), (31)

roe HJ,- — BbICOTa MO BEPTUKANKM CEKLMK j KOHCTPYKLMIN AN yaaneHus: AbIMOBLIX ra30B, M;

g — yckopeHue ceobogHoro nageHus, pasHoe 9,81 m/c?;
p| — NMOTHOCTbL HAPYXHOTO BO3AYXa, kr/m3;

pmu,- — CpeaHAAa NNOTHOCTE AbIMOBbLIX ra3oOB B CeKLI,VIMj KOHCTPYKUMK ONnA yaaneHWsa ObIMOBbLIX ra30B, KF/M3.
17
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12.1.4 [laBneHWe CONPOTUBIIEHUA B CEKLUWMN j KOHCTPYKLWW ANA yaaneHUsa AbIMOBBLIX ra3oB (PR,_;)

12.1.4.1 OBwme nonoxeHusa

[aeneHune conpoTuBieHus PRJ’ Ma, B cekumnm j KOHCTPYKUMK ANs yAaneHWa AbIMOBLIX ra3oB paccHuThl-
BAKOT Mo cnegyowen popmyne:

Pm,j
SE{W; ZC ] ijrSEMJP’iSJlJrSEGjPGp (32)

roe PRj — M3MeHeHWe faBreHns BCneacTBMe M3MEeHEeHWs CKOPOCTM OT CeKUMM j 0 CEeKLMK j + 1 KOHCTPYK-
UMM Ansa yaaneHus ObiMOBbIX rasos, Ma;
S — aspogmHaMuyecknin KoaduLuMeHT cTabunbHOCTH NOTOKA;
E
v — KOO PULMEHT TPEHUS AbIMOBOrO TpakTa Ha y4acTKe KOHCTPYKUMM AN yaaneHus ObIMOBLIX ra-
30B;
Lj — ANWHA CeKLUWU j KOHCTPYKLUMM ONS yoarneHus ObIMOBbIX ra3oB, M;
Dy, — BHYTPEHHWI rMapaBnn4ecknii AnameTp CeKLN j KOHCTPYKLUUW NS YaaneHns AbIMOBbIX ra3os, M;

z CJ- — CyMMa KOQCDCDML[MEHTOB MEeCTHbIX COI'IpOTMBl'IEHVII?I CeKLI,VIMj KOHCTPYKUWMKW OnA yOoaneHna ObIMOo-
BbIX ra3oB,

pmJ- — CpeaHAA NNOTHOCTh AbIMOBbLIX ra30B B CEKUMNX j KOHCTPYKUKK Ond yoaneHna ObIMOBbIX ra3os, KrJIMS;

ij — CpeaHAA CKOPOCTb AbIMOBbLIX ra3oB B CEKHMV!jKOHCprKLLMM ana yoaneHna ObIMOBbBIX ra3os, m/c;

SEMJ— as3poanHaMmUYecknin KoaMULUMeHT cTabMNbHOCTM NOTOKA NPW M3MEHEHWX OaBneHus Bchneq-
CTBME NOTOKa ObIMOBBLIX ra3oB OT OAHOIO U3 OTBETBNEHUN (SEMJ = SE npu P13,}' z0; SEMJ- =1,0
npw P13J- < 0);
SEGJ-— aspoanHaMmUYecknin KoauuMeHT cTabUnNbHOCTU MOTOKa NPW U3MEHEeHWX AaBneHus Bchneq-
CTBME M3MEHEHMS CKOPOCTY [IbIMOBbIX radoB (Sgg ;= Sg Npu Pg ;2 0; Sgg ;= 1,0 npu Pg ; < 0);
j — VIBMEHeHVe 1aBneHusi BCrefCTBUE CMELLEHMS B obnacTtu BxoAa AbIMOBLIX ra30B B CeKUMio j + 1
KOHCTPYKUUKW AN yaaneHnsa AbIMOBbLIX rasos, [a.

12.1.4.2 KoachbcpuumeHT TpeHus TpyDbl WaXThl AbIMOBLIX ra3oB ()

[Ons pacueTa koadppyLneHTa TPeHUS] OLIMOOTBOAA f CEKLMUW KOHCTPYKUMW ON5 yaaneHusa ObIMOBLIX ra-
30B, V;, CM. FOCT P 59978.1—2022, nognyHkt 5.10.3.3. [Ina onpenenexnnsa cpefHero KoaduumneHTa Lie-
pPOX0OBATOCTW BHYTPEHHEMW CTEHbI (CEKLWW KOHCTPYKUMM AN yAaneHWs ObIMOBbIX ra30B M COEAUHUTENLHOMO
anemeHTa) cMm. [OCT P 59978.1—2022, Tabnuua B .4.

12.1.4.3 KoathpUyneHTbl MecTHOro ConpoTUBNEHMs

[ns onpeaeneHus koadUUMEHTOB MecTHOro conpoTtuenenus cm. [OCT P 59978.1—2022, Tabnuua B.7.

12.1.4.4 NNameHeHWe OaBneHWsa ObIMOBLIX Fa30B BCNeACTBME M3MEHEHUS UX CKOPOCTH

Onsa onpegeneHns M3aMeHeHWs OaBMEeHWS ObIMOBLIX ras3oB BCNeACTBME W3MEHEHWS WX CKOPOCTA CM.
FOCT P 59978.1—2022, nogpasnen 5.10.

MNameHeHWe aasrieHus PGJ, Ma, oT cekunm j K cekuumn j + 1 KOHCTPYKLMW ONS yaaneHusa AbiIMOBbIX ra30B

Pg

pacc4MTbIBAETCA MO CJ'Ie,ElyI-OLLI,EFI cbopnnyne:

_ Pm,j+1 2 Pm,j 2

Bg = T'Wm,j+1 _T'Wm,j ,

(33)
TA€ P, ; — CPEAHSA NNOTHOCTL AbIMOBLIX Fa30B B CEeKUMM j KOHCTPYKUMM ANS yaaneHus AbIMOBLIX ra3os, Kr/m3;
Wy, j — CPeaHAs CKOPOCTb AbIMOBbIX 308 B CEKUMM J KOHCTPYKUWK ANS yAaneHusa AbIMOBbIX rasos, M/c.

[na nocnegHen ceKuMn KOHCTPYKLUMW ANs yoaneHUs ObIMOBbIX ra3oB (YCTbe KOHCTPYKLUK):
Pg N 0
121.45 [MoTtepn gaBneHns BCreCcTBME CMELUEHWS ObIMOBbLIX 330B Ha BXOAE B CEKLMI0 KOHCTPYKLUK
ONA yganeHusi 4bIMOBbIX ra3oB (P13”,-)

M3meHeHne gaBneHns BCrieacTBMe CMELLEeHMs ObIMOBbIX ra3oB Ha BXo4e P13J’ Ma (cM. pucyHok 3), npu-
NUCbIBaeTCA CEKUMN, Ha4MHaKLLEeNcs 0T BXo4a ObIMOBbIX ra30B, U paccyuTbiBaeTcs no cregyowen doopmyne:

pm,j+1 2
P13 =13, j+1 T Winjy (34)
18
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. 2 2 o
Gigjer = 0,03 [ 1- 22| | VT 1462 | = |cosy; -1|-0,38-|1- +
' M M Ay j+1 ’ Ay, j+1
i (35)
A My | my
2 _ ,V"'H- 1_ .V’j+1 !
Ay ji+1 Mg M1

dopmyna (35) OeAcTByeT B cnydyae, ecniv AMamMeTp KOHCTPYKUWW ONs yOoaneHWs ObIMOBbLIX rasoB He

A My j+1
meHsetca, npu ——=21, 0 < ,—"'S 1,0; 0° <y=<90°.
Vv, j+1 mjiq
Ona <1 k03hPUUMEHT CONPOTUBIEHUA B TOUKE CMELLEHWS MOXKET pacCMaTpUBaTLCA Kak CyMmma
V,j+1
OTAENbHbIX KO3(MMULNEHTOB MECTHbBIX COMPOTUBIEHUI COOTBETCTBYHOLLUMX cedeHui (cM. pasgensl 6 1 8 unu
A
FOCT P 59978.1—2022, Tabnuua B.8) 1 korga B ToYKe cMeLleHusl JelcTByeT paBeHcTBo —— =1,
V,j+1
roe §13J+1 — K03 PULUNEHT MECTHOTO COMPOTUBMNEHUST B TOYKE MOLKMNHYEHUA COEAUHNTENBLHOIO 3nemMeHTa
J+1 K cexumn j+1 KOHCTPYKUUM OANA yOaneHuss ObIMOBbIX ra30B;
Pmj+1 — CPEAHAS NNOTHOCTL ALIMOBLIX ra30B B cekumm j+1 KOHCTPYKUWMM ANA yAaneHys ObIMOBLIX ra3os, Kr/m3;

Wiy j+1 — CPEOHAA CKOPOCTb AbIMOBbIX ra30B B CEeKUMU f+1 KOHCTPYKUMW 4Ns yaaneHust AbIMOBbIX rasos, M/C;
mv,m — MAaccoBblil pacxod AbIMOBbIX ra30B B COEOMHUTENbHOM 3remMeHTe j+1, Kr/c;

Mj.4 — MAacCOBbI PACXO/ AbIMOBbIX ra308 B CEKLMM Jj+1 KOHCTpYKUMK AN yoaneHusa ObIMOBLIX ra3os, Kric;
A — nnowaab NonepeYHoro Ce4YeHUst KOHCTPYKLMKM NS yAaneHUs JbIMOBbIX ra3os, M2;
AVJ+1 — nnolaaL NonepeyHoro CeveHns COeaUHUTENLHOrO anemenTa j+1, m?;

Yj+1 — YTON NOAKIMIOYEHNS COAMHUTENBHOMO ANeMeHTa J*+1 B y4acToK j+1 KOHCTPYKUMW ANS yaaneHus
ObIMOBbIX ras3oB, rpag.

m‘,+1
— .
//
Pisyi .
i Jf . 2 - My iy
513,41
X
L

— )\ @

3.

PlﬂcyHOK 3— nOTE‘pI/I AdaBneHuA BCrnencrtemMe CMeLleHna ObIMOBbBIX ra3oB Npy BXoOe B CEKLWIIOj +1 KOHCTPYKUWW ONA
yoaneHna ObIMOBbLIX ra3oB

KOSdeDMLI,MEHTbI MECTHbIX COI'IDOTMBJ'IEHVIF’I, KOTOpbIe UCNONB3YHTCA B 3TOM pac4yeTe, OCHOBbLIBAKOTCA Ha
OonyweHun, YTo Mexay otaenbHbIMKM TOYKaMK BXo4a NOTOKa ObIMOBbLIX rA30B B KOHCTPYKUWMIO ONA yaaneHusA
ObIMOBbIX ra30B He BCTPEYaEeTCA HUKAKMUX NPensaTCTBMA Ha nyTH NOTOKa ObIMOBbLIX ra3oB.

[NpenaTtcTBug MOrnun Obl BO3HUKHYTbL NMPK NMpepbiBaHUKU UITK N3AMEHEeHW HanpaBneHnAa OBUXEHWUA NOToKa
ObIMOBbIX Ia30B.
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12.2 Heo6xopgumoe pa3pexeHue U 4ONyCcTMMOe paspexeHue Ha BXoge AbIMOBLIX ra3oB

B BEPTUKaNbLHON YacTW KOHCTPYKUMW ANA YAaneHWs AbIMOBLIX ra3oB (Pz, u Pz, ), a Takke
MaKCUManbHO AoNycTUMoe U3GLITOUHOe AaBneHue U TpebyeMoe M36bITOMHOE AaBNeHue Ha BXoae
AbIMOBLIX Fra308 B BePTUKanNbHOW 4acTH KOHCTPYKUMK ANA yAaneHus AbIMOBbIX ra3oB (Pzg. M Pzoemin)

12.2.1 Heobxogumoe pa3pexeHue U [ONYCTUMOE pa3pexeHue

Heobxogumoe paspexeHue Pze j Ha BbIXOAE W3 COBAMHUTENBHOTO BeMeHTa j ABnAeTca CyMMON pac-
4YeTHOro AasneHus, HeobxogwmMoro ):I,J'IF! NPeO/oNeHUsi CONPOTUBNEHUS Py, ; UCTOUHIKA TeMNa j, pacqeTHoro
AaBNeHNs, He0OXOAMMOTO AN NPEOACNEHUS CONPOTUBNEHNS COBIMHUTENLHOTO ANeMeHTa Py, ; 1 PaceTHOro
AaBrneHus, HeobxogMMoro Ans NPeoAoNeHUs CONPOTUBIEHWUSA NPUTOYHOIO BO34yxa PBCU,-, W [OMKHO BbiTh pac-
CYMTaHO C NomoLbo dopmynbl (3).

HonycTnmoe oTpuuaTtensHoe AasneHue Pyqm,, i Ha BLIXOAE U3 COBAMHNTENBHOTO 3reMeHTa j npeacTas-
nsietT coboi cymMy pacyeTHoro AaBneHus, Heo6XoOUMOro Ansi NPeodoNeHns CONpPOTUBNEHUS Pyej UCTOUHN-
ka Tenna, pac4eTHOro AaBneHnsi, CONPOTUBIIEHUA COEANHNTENLHOTO AnemMeHTa Py 1 pacieTHOro faBneHus
HEeoBXOAMMOTO Ansi NPEOAOTIeHNs CONPOTUBIIEHUS MPUTOYHOTO BO3AYyXa Pg ;, 1 AOMKHO ObITb PaccynTaHo ¢
ucnonb3oBaHveM opmynel (6a).

[MMpumeyvyaHune — 3HayeHus PWCJ-, PVJ- n PBCJ- B hopmynax (3) u (6a) MoryT paanuyartbCs, NOCKOMbKY YCNOBMSA
pasHble.

12.2.2 MakcumanbHoO gonycTtuMoe M36bIToYHOe AaBneHue U HeobxoaumMoe M3BLITOYHOE AaBneHue

MakcumaneHo gonycTumoe M3beIToYHOe aBreHue PZOGJ- Ha BbIXOAE M3 COeOUHUTENbHOro 3MemMeHTa
J npedcTaensAeT cobol pasHuuLy Mexay pacHeTHbIM pacrnonaraeMbiM AaBreHneM, HeobxoguMmbeliM Ans npe-
O[0NEeHUA CoNpPOTUBNEHUS PWOCJ- WMCTOYHMKA Tenna j, 1 CyMMOW pac4eTHOro 4aBlfieHUs COMNpPOTUBIIEHUA CO-
eAWHUTENBHOro arnemMeHTa PVJ M pacyeTHoro gaeneHus, Heobxogumoro onsg NpecgoneHvus ConpoTUBIEHUS
NpUTOYHOrO Bo3ayxa Pg ;. U PACCUUTLIBAETCA C UCMONL30BaHWEM HOPMYb (3c).

Tpebyemoe n3bbiToOuHOE faBneHne P70min j Ha BbIXO[le COEAMHUTENBHOIO 3NemMeHTa j NpeacTasnsaeT co-
Bon pasHMLy Mexay pacyeTHbIM AOCTYMNHLIM AaBreHneM, HeobxoguMbeIM AN NPeogoneHns ConpoTUBNIEHUS
PWOCJ MCTOYHMKA Tenna j, 1 CyMMORN pacHeTHOro AasrieHWUsA CONpoTUBIIEHUS COEAMHUTENbHOrO areMeHTa Pv,u
W pac4eTHOro AaeneHuns, HeobxoAMMOoro Ana NpPeogoneHns ConpoTMBAEHNA ANA NPUTOYHOrO BO3ayxa PBCJ,,
paccuynTbIBAeTCA C MCNONb3oBaHWeM chopmynsl (6d).

Mpumeyanune — 3HavyeHus PWCJ., P BCJ B hopmynax (3) u (6d) moryT pasnuyarbcs, NoCcKOMbKY YCNoBWUS
pa3Hble.

12.2.3 PacueTHOe gaBneHue, HeoBxoaumoe AnA NpeogorieHUs ConpPoTUBINEHUA COeAUHUTENBHO-
ro anemeHTa (P, )
12.2.3.1 OBLKe nonoxeHus
[aeneHune, HeobxoOumoe Ons NpeoaorneHnsa ConpoTUBIEHUsA CoedMHUTeNbHOro aneMeHTa PVJ, paccyu-
TbiBaeTCH Mo cnepylowlen hopmyne:
Py, = PRV,; = Phyj- (36)

12.2.3.2 Ctatvyeckoe 0aBNeHNe B COEQUHUTENbHOM aNemMeHTe (PHv,j)

Ans  onpepeneHns  cTaTU4ecKoro [AaBneHWss B COEOUHUTENbHOM  SMneMeHTe (PHVH,-) CM.
FOCT P 59978.1—2022,nognyHkT 5.11.3.2.

12.2.3.3 AspognHaMmuyecKoe CONpoTUBIEHWE COEQMHUTENBHOIO 3NeMeHTa (PRVJ)

AapoavHaMuyeckoe conpoTUBNeHVe CoeUHUTENLHOrO anemMeHTa PRVU,-, Ma, paccunTeiBalOT NO crieqy-
ouen popmyne:

pmV,l
Frv,j = Se|| Vv, +ZCVJ > WmV; +Sgmv,jP23,j + Seev,jFov.j: (37)

D
rae Sg — aspoavHaMn4ecKnii KoadULUNEHT cTabunbLHOCTH NOTOKA;
Wy, — k03 ULMEHT TpeHUst Tpy6bl COEAUHUTENBHOTO 3MNeMeHTa j, M;
LVJ- — ANvHa coeauHUTENBHOMO aremMeHTa j, M;
Dth — BHYTPEHHWI TMapaBnUYeckuii AnaMeTp CoeMHUTENLHOMo aNeMeHTa, M;

ECV,J,‘ — CyMMa OTAeNbHbIX KOS(MEPUUMEHTOB MECTHbLIX CONPOTUBMEHNA COEQUHUTENTLHOIO 3nemMeHTa (693
yyeta BCbCDEKTa CMeLleHNA Ha BXo4e B CEeKUWH KOHCTPYKUUKM ONA yoaneHWa ObIMOBbIX I'B3OB);
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Pmy,j — CPEAHAS NNOTHOCTb ALIMOBLIX ra30B B COGAMHUTENLHOM 3rIeMeHTe, kr/m3;
Wiy j — CPE[HAS CKOPOCTb [1bIMOBbIX ra308 B COEAMHNTENLHOM JNeMeHTe, M/C;
Semy,j — A9POAVMHAMUYECKMA KO3 PUUMEHT CTabUNBEHOCTM NOToKa ANA Pay i (Sgyy, = Sg NPH Pag ;2 0;
Sggy,j — adpoanHamMuyeckuit koaULMEeHT CTabnnLHOCTY NOTOKA NPI N3MEHEHNM JaBneHus BCreacTame
N3MEHEHNs CKOPOCTM [1bIMOBBIX ra3oB (Sggy,; = Sg NP1 Pgy ;2 0; Sggy; = 1.0 npn Pg; < 0).
Mepenan naenewns Pg,, ;, MNa, 0CHOBaH Ha pa3HuLie CKOPOCTEN [bIMOBbIX ra308 B COEAMHNTENLHOM aMe-

MEHTE WU B COOTBETCTBYHOLLEN B CEKLUN j KOHCTPYKLMW AN yOaneHus ObIMOBbIX ra30B W MOXeT BbiTh paccyu-
TaH no cnegywLwen chopmyne:

Pmj 2 Pmv,j 2
Fov,j == "Wmj~—% Wy, (38)

W3meHeHue gaBneHwns BCneacTBME NOBOPOTA M CMeLLeHust B 06nacTi BXxo4a AbIMOBbIX ra30B B y4aCTOK
J ObiMoBOW TPY6hI P23J- (mpencTaBneHo Ha pucyHke 4).

m

t

(e

Poa,j
L3

.2 —~f— mVJ

-_—

T

mq

PlﬂcyHDK 4 — nOTele AaBneHuna P23‘j BCNegCcTBME M3MEHEHWA HAanpaBneHWA NOTOKa ObIMOBbLIX ra30oB M NOgMELLVNBaHWA
B ofnacTtu Bxoga ObIMOBbLIX razoB B CeKLI,I/II'Oj KOHCTPYKUWMW ONA yOoaneHna ObIMOBbIX ra30oB

P23j pacc4MTbIBAETCA MO cregywen opmMyne:

Pmj 2
P23,j =523, 5~ W, (39)
roe €23J — OTAenbHble KQSCbeVlU,MeHTbl MECTHbIX COI‘IpOTMBJ‘IeHMﬁI np1 M3MeHeHWKU HarnpaeleHuA noToKa

1M CMelleHUM NOTOKOB B pr68 Ana oTeoda AObIMOBBLIX ra3oB OT COedVHUTEeNbHOro aremMeHTa B
CEeKUUKO j KOHCTPYKUWK ONA yOarneHnsa ObIMOBbLIX Nra30B;

pmj — CpeaHAA nNioTHOCTh AbIMOBbLIX ra3oB B CEKUMU j KOHCTPYKUWK OnA yganeHna ObIMOBbLIX ra3os, B

Kr."M3;
ij — CpeaHAA CKOpPpOCTb ObIMOBLIX ra30B B CEKLI,HMj KOHCTPYKUWMK ONA yoaneHna ObIMOBbIX ra3oB, m/c.
i 2 -m 2 2
V.j V.j A A A
{0 =-0,92. M- B (G 5, - A —-cosy; -1|+0,8:|1-| —— | [——cosy, |+
o m; m; Ay ; ’ A, il |Ay; .
J i V.j V. j V.j
(40)
A Yy My j
+2-| 5 S R N
V,j iy By
roe mVj — MaccoBbIN pacxon ObIMOBLIX Ta30B B COeAVWHUTEINIbHOM anemMeHTe j, KFI'C;
21
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M; — MacCOoBbIii PACXOf AbIMOBLIX rA308 B CEKLI j KOHCTPYKLMW ANA YAANEeHUs AbIMOBLIX ra3os, Kr/c;
AV,] — nnowagab nonepeyvyHoro ce4eHnA COeguHUTENbHOroO anemeHTa j, M2;
A— nnowanb nonepe4yHoro ced4eHnA KOHCTPYKUWMKM OANA yaaneHna OAbIMOBbIX ra30B, Mz;
’yj — yron noaknu4veHUAa CoeguHUTENbHOIo anemMeHTa K CeKumMn KOHCprKU,VlVl ansa y,D,aHEHMFI AbIMOBbBIX
rasos, rpag.
Ao ——>1 0< = <10 0° <y < 90°.
Av,j m;

A
Ons A <1 KO3athPULMEHT CONPOTUBMEHUS B TOYKE CMELLUEHWUST MOXET paccMaTpMBaTbCsl Kak cymMma
V,j
OTAENbHbIX KO3MPUUNEHTOB MECTHBIX COMPOTUBIEHWUI COOTBETCTBYIOLLMX CEYEHMIA (CM. pasgensl 6 u 8 unu
FOCT P 59978.1—2022, Tabnuua B.8, chopmbl 6 1 8) n Korga B TOYke CMELLEHWs OeWCTBYeT paBeHCTBO
A
I
V,j

KosdhprLMeHTbl MEeCTHbLIX CONMPOTUBMNEHWIA, KOTOPbIE UCMOMb3YOTCH B 3TOM pacyeTe, OCHOBLIBAKOTCA Ha
OOMYLUEHUN, YTO MEXOY OTAENbHbIMW TOHKaMKM BX0A4a NOTOKA AbIMOBLIX ra30B B KOHCTPYKLUMWIO AN yoaneHus
ObIMOBBIX Fa30B He BCTPEYAEeTCH HUKaKUX NPenATCTBMIA Ha MyTWM NOTOKA ObIMOBbIX ra30B.

OTO MOXET BbITb AOCTUTHYTO COOTBETCTBYIOLWUM pasfeneHvueM Unu ¢ nomoLlso AednekTopoB NoToKa
ObIMOBLIX ra3oB.

12.2.3.4 OToencHble KO3 MULMEHTBI MECTHbIX conpoTueneHui (£)

Mpw pacyeTe oTAENbHBIX KO3MUUNEHTOB MeCTHbIX conpotueneHui ({) cm. FOCT P 59978.1—2022,
noanyHkT 5.10.3.3.

3HayeHns Ons YCTPOWCTB, KOTOpble Be30MacHO OTKMNIYaT MCTOYHUKKM Tenna, 4Tobbl NpefoTBpaTuTh
06paTHbIA NOTOK AbIMOBLIX Fa30B, AOMKHLI ObITh NpeaoCTaBNeHbl MPOU3BOAUTENEM YCTPOMCTRA.

12.2.4 PacueT HeobxoaumMoro gaBneHus AnA NnpeocgoneHUA CoONpoTUBMEHUA NPUTOYHOTO Bo3AyXa

Heobxogumoe gaBrneHwe AN NpeofoneHusi CONPOTUBMEHWMS MPUTOYHOIO BO3ayxa (PBJ-) OOIMXKHO BObITb
paccuuTaHo B cooTBeTcTBUM ¢ FTOCT P 59978.1—2022, nyHkTt 5.11.4.

Heobxogvmoe (oTpuuartenbHoe) AaBneHWe ONs NPeOdoNeHWs COMPOTUBMAEHWS MPUTOYHOrO BO34yxa
PBc,j= Ma, ponxHo onpefenATLCHA C NOMOLLI crnefyrwen QopMynbl:
fh n
Facj=Fs- % ; (41)

W.j

rae PBJ — HeobxodumMoe NnaHupyemoe AaBreHne A NpeofoneHnst CONPoTUBNEHWS NPUTOYHOMO BO34yXa
ncToYHuKa Tenna J, MNa;

mwcj = pacnonaraeMbiﬁ MacCcoBbIn pacxoq ObIMOBbLIX ra30B B MICTOYHUKe Tenna j, KF/C;

mng — [eKnapupyeMbliA MacCOBbIA pacxod AbIMOBbLIX ra30B UCTOYHMKA Tenna j, Kr/c;
n — 3KCMOHEeHTa (NokasaTenb CTeneHu) B 3aBUCMMOCTH OT TUMa NoABoaa Bo3ayxa:
- Yepes UMeKlLLleecs OTBepcTue (HanpuMmep, NOMelleHWe KOTENbHOW C OTBEPCTUEM Ans Mpu-
TOMHOTO BO3gyxa): n = 2;
- Yepe3 UMEeHLLUEeCcs LLENU U HENMOTHOCTU (HanpuUMep, OKOHHbIE paMbl B MOMELLEHUAX obLero
Ha3HaveHus): n = 1,5.
Ecnu B nomeweHnn obLiero HazHa4YeHUsa HeCKONbKO UCTOYHWKOB Tenna noaKniyYeHo K OOHON CeKLMK
KOHCTPYKUMWW AN yAaneHus ObIMOBLIX ra3oB, B ypaBHeHue (41) HeobxooMmo NoAcTaBuTb AN n”JWC‘j 7] mW,j

CYMMY NOTOKOB AbIMOBbLIX ra30B OT 3TUX UCTOYHWKOB TeMNIa.

13 TemnepaTtypa BHYTPEHHEWN CTEHKU

Temnepatypa BHyTpeHHel CTeHKW T, ; CeKLUM j KOHCTPYKUMN NS yAaneHus AbIMOBbLIX ra30B JOMKHA
BbITh paccumTaHa aHanornyHo FOCT P 59978.1—2022, nogpazgen 5.12, ¢ ucnonb3osaHnem opmyrn B Ta-
bnuue 2.
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TaGnuua 2— dopMynbl ANA pacyeTa TeMNepaTypbl BHYTPEHHEN CTEHKM Ha KOHLE y4acTKa KOHCTPYKUWKU Ons yaane-

HUA ObIMOBbIX ra3oB

HbIMW HDOCﬂOﬁKaMH oT 1 ao 5 cm mMoXeT yYCTaHaBnMBaTbCA BE-

nnanHa o, ; = 8.

Oy, = 23 BO BCEX [PYIMX Cryu4asx npu OTCYTCTBMM OTAEMKM
BEpPXHEeW 4acTu ObLIMOBOI TPYGbl UMK C Y4ETOM Pac4eTHOTO [0-
MOMHUTENLHOMO TEPMUYECKOr0 COMPOTMBIEHUS W30NMMPOBaH-

HOWM BEPXHEWN YacTK ObIMOBOI TPyDbI.

A

npunoxeHus A.

(lJ — onpegenenve no FOCT P 59978.1—2022, A1
0.J

HaumeHoBaHme Dopmyna Eaunmua
n3MepeHus
KoadhdmuyueHT Tennonepenayu B 1 Br/m2-K
CEKUMW KOHCTPYKUMA Ans yaane- |, _ 1 J{ 1 ) +[ 1 ) 4 Dy,
obj = ——*| - .
HUS ABIMOBbIX ra30B BBEPXY Ky, ; ajj \AJ; \AJy ;i Dhaoj Oao,j
TemnepaTtypa ObIMOBbIX ra30B Ha Kop. 2 K
. s ob.j
BHYTPEHHEW CTEHKE TiobJ Tiob,j = Tob,j = e '(Toh‘j _Tuo.j)
iJ
T — CM. Tabnnuy 2
Yyactokj <N 0ao; = 23, €CIM BCE YACTH OAHOTO YYACTKA OHON KOHCTPYKLMN Br/m2-K
Ans yaaneHus ObIMOBbIX Fa30B pPacrnonoXeHbl CHAPYXU;
Qaoj = 8, ECMY Y4aCTOK KOHCTPYKUWW ANA yAaneHus ObIMOBbIX
ra3oB MOMHOCTLIO HAXOAWTCH B 30aHUW;
1
— | =0, ecnn y4acTOK KOHCTPYKUMK ANS yAaneHus ObiMo-
Ao,
BbIX [a30B He MOMHOCTbLI U30MMPOBaH
Yyactok j= N B cny4yae npoBeTpuBaeMOW KOHCTPYKUMW OBLUMBKK C BO3QYyLU- Br/m2-K

14 KackapHoe nogknroyeHue

14.1 OcHoBHbIe NPUHLUMNBLI MeToAa pac4eTa

PacueT ocHoBaH Ha onpegeneHuun pacnpegeneHns MacCcoBbIX MOTOKOB B KOMNMEKTOPe (CM. PUCYHOK 5).
YcnoBue no faBneHuto JOMKHO cobnidaTthcs Ha KaxKgoM BXOA4e AbIMOBbIX ra30B B KOMMEKTOPHYIO CeK-
uwnto [chopmyna (42)]. MNocne onpegeneHusa Takoro pacnpeneneHns OOMmkHbl ObiTb BbINOMHEHbI CriegyLmne

yCnoBuUA:

a) ycrnosue AN MaccoBoro pacxoga [opmynbl (45) v (46)];
b) ycnosue no AaBneHUo ONs MUHUMANbLHOMO Pa3pexeHUst UM MakcMManbHOro U3bbLIToYHOro faene-
Hus [dhopmyna (47) unu (47b) n (47¢)];
C) ycrioBuve no AaBNeHWIO 418 MaKCUMarnbHOro paspexeHus Unu MUHUManbHOro U3BbITOYHOTO AABNEHUS

[hopmyna (47a) nnn (47d)];

d) ycnoBue no Temnepartype [cbopmyna (48)].
[Mpennonaraetcs, 4YTO BNVUAHWE BETPOBOW HArpy3ky B KOHCTPYKLWKM ANA yAaneHnsa AbIMOBbIX ra3oB CBO-
AUTCA K MUHUMYMY NOCpefcTBOM PacrnonoXeHWs BXOAHbLIX OTBEPCTUA U yCTbsl. [MO3TOMY MOXHO NPUHATH
£ =0 1 He yunTbIBaTh B (pOpMYynax.
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8 2

F——————t—————

7—--

6 5 4 3

e — 1

1 — KOHCTPYKUMA ANA yAaneHus ObIMOBbIX rasoe; 2 — KONNeKTopHas cekuust j, [; 3 — ucTodHuk Tenna j,/+1; 4 — wucTodHuK Tenna f,p;
5 — ncTovHKK Tenna j, 2, 6 — UCTOoYHKK Tenna j, 1, 7 — CcoeAMHUTENbHBIA 3NeMeHT; 8 — KonnekTopHas cekuus j, 1

PVICYHOK 5— anIMep KaCKagHOoro nogkrni4veHna n Hymepaumn NCTOYHMKOB Tenna n KOHH&KTODHOFI CEeKUMH

14.2 YcnoBue no gaBneHunto

14.2.1 KackagHoe nogkn4YeHue NMpu paspexeHnm

[ns kaxoon KONMeKTopHOW CeKUMK j, | MpY BCEX pPexnmMax 3KChnyaTauny OOMKHbI BbINMOMHATLCS YCro-
BUA crnedylolnx popmMyn

IPzc ji= Pzec il < 0.1, (42)
NC,
Prcji =Pzj+ Y (PHC,j,n - PRC,j,n)* (43)
n=I
Pzecji=Pweji* Pyji* Pecjp (44)
raoe PZCJ,I' — pa3spexeHune Ha BXo4e ObIMOBbLIX ra30B B KONINEKTOPHYH CeKLI,MIOj,I, |_|a,
Pzec,j) — Heobxoaumoe pabodee AaBneHMe Ha BXOAE AbIMOBLIX @308 B KONMEKTOPHYI0 cexumio j, Ma;
sz — paGO‘-Iee AaBrneHne Ha BXoge AbIMOBbIX ra30B B CeKLl,Vll'OjKOHCprKU,MH AnA yganeHna ObIMOBbIX

rasoe, a;
; — KOMWYecTBO NCTOYHMKOB Tenna, NoAgKMH4YeHHbIX K KONMEeKTopY Jj, LWT;
NCI
PHCJ_H — camoTsra B KONNeKTopHon cekuuu j,n, MNa;
PRCJn — a’spoavHamMunyecKoe conpoTUBMNEHWE B KONMEKTOPHON cekunu f,n, MNa;
F'WCJ-, — pacyeTHoe pabodee gaBneHe KOHCTPYKUMM NCTOYHKMKA Tenna j,/, Ma;
PVJ,, — pacyYeTHOEe asapognHaMNUYecKoe CONPoOTMBIEHNE COeANHMUTENBHOIO 3NeMeHTa MCTOHHKUKA Tenna
515 Na;
PBCJ,-,. — pac4eTHoe pabodvee gaBneHve Ang TpybonpoBoda NPUTOYHOMO BO34yXa MCTOYHMKa Tenna j,/, Ma.
14.2.2 KackagHoe nogknwyeHue ¢ U36bITOYHLIM gaBreHuem
Ansa kaxon KonnekTopHOW cekumn j,/ npu BCeX pexxmmax akcnnyaTtauuy SOMKHbI BbIMOMHATLCS YCNOBUSA
cnegyoLwmx opmyrn:

IPz0ec ji = Pzoc jd < 0.1, (44a)
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NC,
Pzoc.js = Pzoj + 2, (PRC, jn PHC,j,n)- (44b)
n={
Pzoec,i = Pwoc = Pvji— Pecjr (44c)
roe PZOBC]!' — MakcumaribHO gonyctummoe n3bbiTONHOE JaBreHne Ha BXo4e AbIMOBLIX ra30B B Cei'(uml'oj KOH-

CTPYKUMW ONg yoaneHus ObIMOBbIX rasoe, Ma;
PZOCJ,.’ — n36bITOYHOE AaBNeEHWE Ha BXOAE AbIMOBLIX ra30B B KONNEKTOPHYto cekumo j, [, MNa;
PZOU,-— MaKkcuMmarnbHoe W3bbITOMHOE OaBneHue Ha BXOAE ObIMOBBLIX ra30B B CEKLWMW j KOHCTPYKLMK
Ons yoaneHusa ObIMOBbIX rasoe, la;
NCJ,- — KOMWYECTBO UCTOYHMKOB Tenna, NOAKMIYEHHbIX K KONNeKTopy j, WT.;
PRC,j,n — [asneHne ConpoTUBIIEHWUS B KOMNNEKTOPHOM ceKkuuu j, n, Na;
PHC,j,n — camoTsra B KONneKTopHoW cekuun j, n, MNa;
Pwoc,; — pacyeTHoe pacnonaraemoe AasneHue nctouHnka tenna j, /, Ma;
PVJJ — pac4yeTHoe CONPOTUBMNEHWE COeAMHUTENBHOMO aNieMeHTa UCToYHMKa Tenna j, [, MNa;
PBC‘M — pacyeTHOe OaBneHne Bo3ayxa AN ropeHns K MCToOYHKUKY Tenna j, /, Ma.

14.3 YcnoBuA Ansi MaccoBOro pacxona

®opmyna (45) unn cooTBETCTBEHHO (46) JOMKHA BBINOMHATLCS ANSi BCEX YCIOBWIA aKkcnnyaTauuy (cMm. 5.6).
[ns Bcex HaxogdAwmxcsa B paboTe MCTOYHUKOB Tenna npu HOMUHANbHOW UMK MUHVMAarbHOW TENNOBOM
MOLLIHOCTU:

Myye, i Z My jis (45)
1M Ang Bcex Hepa6OTa|0LL|,V|X MCTOYHWMKOB Tenna.
Mye,ji 20, (46)
roe mWC,j,f — pac4eTHblM MaCcCOBbIM pacXod ObIMOBbLIX ra30B UCTOYHWMKa Tenna J',lr, KTI'C,

My il — 3asBreHHbIM MacCoBLIN pacxon AbIMOBbIX ra3oB MCTOYHUKA Tennaj,f, Kr/c.

Ecrnue KOHCTPYKUMWIO BCTPOEH KIanaH gnda AbIMOBbIX Nra30B, a3poanHaMnU4eCcKkoe COonpoTuBIlieHne Macco-
BOro NOTOKa AbIMOBbIX ra3OB NPUHAMAKT PaBHbIM 0,ecnue pacnopsaXxXeHnn HET TOYHbLIX OaHHbIX.

14.4 YcnoBue no gaBreHUro

14.4.1 KoHCcTpyKuuM ONA yaaneHWA AbIMOBbLIX ra3oB NMpU pa3pexeHuu

[ns kackagHoro NOAKMIOYEHWA MPU paspeeHnn HeoBXooMMOo NPOBEPUTL PaspeeHue B KOMMekTope
(PZCJ-J) NpeBbILLaeT UMW PaBHO PaspeXeHuo B MOMELLEeHUN ANS yCTAHOBKW UCTOMHWKA Tenna npy pacyeTHbIX
COOTHOLUEHWSIX AABNEHNS Nodadu NpUTOYHOro Bo3dyxa. [poBepka ycrnoBui AaBneHns 4OMKHA BbINOMHATHCS
NpW TEX e YCNoBUSX, YTO U NPOBEPKA YCNOBUI MaccoBoro pacxona (cm. 14.3 n 14.6). Heobxogumo fokasatb
crneayolee COOTHOLIEHMWE:

PzcjiZ Pecjr (47)

roe PZCJJ — paspexeHue Ha Bxode ObIMOBbIX ra3oB B KONMNEeKTOpHon cekuun j/, lNa;
PBCJ‘I_ pacyeTHOe [OdaBneHWe MPWTOYHOrO BO34yXa WCTOYHWMKa Tenmna B KOMMEKTOPHOW cekuuu j, n
(cm. 12.2.4), Ma.

Ecnu HeoBxoOuMmo, HYXHO TakKe NpOBepUTbL AN BCEX COOTBETCTBYHLLMX YCMOBWWA 3KCNnyarauum
(cm. 5.6), OencTBUTENbHO N paspexeHue (Tara) B KOnnekTope (PZCmaXJ-,,) MEHbLLE WX paBHO AONYCTUMOMY
paspexeHuto (PZeCmax,j,.')’ c0O3gaBaeMoMy MCTOYHMKOM Tenna (47a).

370 ycnosue no AaBneHno Heo6XoAMMO NPOBEPUTL C MOMOLLLID OTAENBHOMo pacyeTa ¢ MCNoNb30BaHuW-
€M BHOBb PacCHMTaHHbIX MacCOBbIX NMOTOKOB AbIMOBbIX ra30B, KOTOPbIE COOTBETCTBYIOT YCMNOBWMAM OABMNEHWSA
npu Temneparype HapyxHoro Bo3ayxa 1| = 258,15 K ({ =15° C, cm. TOCT P 59978.1).

NC;
)

Prcmax,ji = Pzj+ 2, (PHC,j,n - PRC,j,n) < Pwmax,js + Pv.js + Fec.js = Pzemax. ) (47a)
n=I

roe PZCmale — MaKChManbHO O0NYCTUMOE pa3pexXeHne Ha BXoOe ObIMOBbIX a30B B KOINMEKTOPHYH CEKUWH

J.1, B Ta;
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PZJ — paspexeHue Ha BXode ObIMOBbIX ra30B B CEKUWK [ CUCTEMbI yaaneHusa ObIMOBbIX ra3os, [1a;
NCj — KOMMYecTBO UCTOYHWMKOB Tenna, NoAKIMHYEHHbIX K KONMNEeKTopY j, LT,

PHC,j,n — cTaTu4eckoe AaBneHune B KONMNeKTopHoW cekuuun j,n, lNa;

PRCJ-,H — [OaBlieHve CONpPOTUBIIEHWUS B KONIEKTOpHOW cekuuu j/, Ma;

PWmaxui,.' — OOonycTUMOE pa3pexeHune UctodHuka Tenna jf/, MNa;
PVJ,I — pacyeTHOoe JaBleHne CONnpoTUBNEHNA COEQUHUTENbHOIO anemMeHTa UcTodHuKa Tenna j,/; MNa;
PBCJ,.' — pacuyeTHOe JarneHue NPUTOYHOro BO34yxa UCToYHMKA Tenna f/, (cm. n. 12.2.4), MNa;
PZemaxui,l — MakcuManbHO AoNYCTUMOe paspeXeHue Ha BXxoae ObIMOBLIX ra30B B KOMNEKTOPHYH CeKLKIo
Sl Na.
MpumeyaHune — 3HadeHun PHCJ,R v PRCJ.n B chopmynax (43) u (47a) obblvHO pa3nuyaroTca, NOTOMY 4TO YC-

NOoBWA pa3Hble.

14.4.2 KoHCTpYKUMKN ANA yaaneHWA AbIMOBbLIX ra3oB ¢ M36LITOYHBIM AaBrneHueM

B cnyyae kackagHbIX MOAKMIOYEHUIA B KOHCTPYKUMAX C M3DOBITOMHBIM AaBreHMemM HeobXodMMo Takke
NpPOBEpPUTb, HE NPEBLILIAET N MaKkcumanksHoe u3bbIToYHOE AaBNeHWe B COEAVHUTENbHOM 3NIEMEHTE U B KOM-
nektope n3bbITOMHOE AaBrneHue, Ha KoTopoe oba paccuyuTaHbl. [1poBepka ycnoBWMi OaBNeHWa AOIKHA Bbi-
NMOMNHATBLCS B TEX JKe YCINOBUSIX, YTO U NPOBEPKA YCNOBUIA Maccororo pacxona (cm. 14.3 n 14.6). [JomkHbl BbiTb
NpoBepeHbl criegyoLmne OTHOLLEHNS:

Pzoc ;= Pzc excess: (47b)
Pzocj* Pvji= Pzv excess: (47c)

roe Pz0c, — 130bITOYHOE A@BneHue Ha BXOAE AbIMOBbIX ra30B B CEKLUUM j KOHCTPYKLMM ANS yAaneHus
IOBIMOBEIX ra3oB, Ma;
P2 excess — MaKCUManbHO AONYCTMMOE JaBneHne cornacHo 06o3HadveHnio konnekTopa, Ma;
Py j; — pacueTHoe AaBneHne CONPOTUBNEHMS COBIMHUTENBHOTO aNeMeHTa KonnekTopHo cekuim j,n, MNa;

7\ excess — MaKCUManbHO AONYCTUMOE JaBneHne No MapkupoBKe GOedMHUTENLHOro anemenTa, Ma.

Tawke Heo6XoOMMO NPOBEPUThb, He NpeBbIaeT N M3BbITOYHOE JaBneHue B KONNekTope (PZOCminJ,,)
[OMNYyCTUMOE MUHMManbHOe U3bbITO4HOe JaBneHne (PZOCemmJ-,,,), BbI3BAHHOE COOTBETCTBYHOLLMMU YCIIOBUAMMU
3KCMNyaTauumM UCTOYHKKA Tenna (cm. 5.6).

370 ycnoBue no AaBneHuio Heo6xoauMo MPOBEPUTL C MOMOLLLI0 OTAENBHOMO pacyeTa C UCMoNb30BaHu-
€M BHOBb PAcCUMTAHHBIX MACCOBbLIX MOTOKOB AbIMOBLIX FA30B, KOTOPbIE COOTBETCTBYKOT YCNOBUAM LABNEHUS
npv Temneparype HapyxHoro Bo3gyxa T) = 258,15 K (f, = 15 ° C, cm. FOCT P 59978.1).

NC
J

Pzocminji = Pzoj + 2, (PRC,j,n 2 PHc,j,n) 2 Pyomin,j; —FBe.j) —Pv.ji = Pzocemin,jJ» (47d)
n=I

rage PZOCmin,j,t — MWHUManbHoe M3bbiTo4YHOE AdaBrneHne npu Bxode ObIMOBbLIX ra30B B KOINNEKTOPHYH Cek-

uuto, Ma;
PZO,j — MakcumanbHoe n3bblToYHOe OaBreHue Ha BXo4e AbIMOBbIX ra30B B CEKLUM j KOHCTPYKLMK
Ons yoaneHua ObIMOBbIX rasos, [a;
PRCJ‘,n — OaefeHne ConpoTUBNEHWS KOMNEeKTOpHOW cekuuu j.l, MNa;
PHCJ‘n — cTatn4ecKkoe OaeneHue B KONMNEeKTOPHOW cekunn j,n, MNa;
PWOmin,j,.’ — Tpebyemoe M3bLIToOYHOE JaBNeHne NCTouHWKa Tenna j/, MNa;
PBc,j,! — pac4eTHOe JaBneHue NpuTo4YHOro Bo3gyxa UCToYHWKa Tenna j,/, Ma;
PVJ-,, — pacyeTHOe JaBleHne ConpoTUBNEHUS COEAUHUTENBHOrO arneMeHTa uctovHuka Tenna j,/; lNa;
PZOCemin,j,! — Heobxogumoe n3bbIToHHOE faBneHWe Ha BXOAEe ObIMOBLIX ra30B B KOMMEKTOPHYIO CEKLMIO,
Jn, Na.
MpumeyvyaHmne — 3Ha4eHMs PHCJ‘J? n PRCJ'H B hopmynax (44b) u (47d) obBblMHO pasnuyaroTcs, NOTOMY YTO
YCNoBKWA pa3Hble.

14.5 Ycnosue no Temnepartype

dopmyna (48) gomkHa BbIMOMHATLCA AN BCEX PEXMMOB aKkcnnyaTauum (cMm. 5.6).

YcnoBua no TemnepaTtype NPoBepsoT OTAENbHBEIM PaCHeTOM, C YH4EeTOM BHOBb PacCHMTaHHbIX BEMUYUH
MacCOBOr0 pacxofa AbIMOBbIX ra30B Npu cobnogeHny ycrnoBus no ABNeHWI0 NpY TeMNepaType Hapy»KHOro
Bosgyxa ot T =T ..

26
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Tiobj = Tgip (48)
roe TiobJ,l — TemnepaTypa BHYTPEHHEWN CTEHKM Ha BbIXO4E U3 KONNEeKTopHOW cekuuu j, 1, K;
TgJ , — NpefenbHaa Temnepartypa Ans KONNekTopHOM cekumm j,n, K.

MNpepensHas TemnepaTypa TgJ,, ﬂﬂﬂ CYXOro pexuma 3kcnnyaTtauun paBHa TemnepaType TOYKM pochl
JbIMOBbIX ra3oB T (cm. 8.6): Spit
Hpe,u,eanaﬂ Tewtnepa'rypa ?—g; ,,u,nﬂ BMAXHOro pexnumMa aKkcnnyatauum paBHa TeMmnepaType 3amep3aHus

BOAbI: Tg!},, =273,15 K.

14.6 MeTon pacueTta

MeTtog pacyeTta cm. B 5.6.

14.7 laBneHue B yCTbe COeaUHUTEINIbHOro anemMeHTa N gasneHne Ha Bxoge ObIMOBLIX ra3oB B
KONNEKTOPHYH CEeKUUHo

14.7.1 PazpexeHue Ha BxoAe AbIMOBbLIX ra30B B KONMEKTOPHYHO CEKLUUIO (ch,j,l nnu onc,j,!)

14.7.1.1 PaspexeHue

MWHUMaNbHOE U MakcUMarnbHOE paspeXeHus Ha BXoAe AbIMOBLIX ra30B B KONNEKTOPHYH cekuuio j, /
(PZCJJ.VI PZCman,) [OIMKHO BbITh paccynTaHo ¢ ucnons3oeaHuem dopmyn (43) u (47a).

14.7.1.2 N3bbiTo4HOE AaBneHune

MakcrmManbHoe ¥ MUHUMarnbHoe U3bbITOYHbIE AaBMNEHUs HA BXOAE AbIMOBbIX ra30B B KOMMEKTOPHYK CEK-
uumio j, / konnekTtopa (PZOC;I n PZOCmm,-I) LOMKHBI BbITh paccynTaHbl ¢ Mcnonb3oBaHuemM dopmyn (44b) u (47d).

14.7.1.3 CamoTsira B KONNEKTOPHOW CEKLUK (PHCJ )

Camotary Py /B KONNEKTOPHOI CeKLWM j,/ pacCUMTLIBAKOT MO Cnefylollei topmyne:

PHCjI = HCJI g (p - meJ',,!)1 (49)
roe HC]{ — ahdeKTUBHASA BbICOTa KOMNMEKTOPHOW CEKUWN f,/, M;
g — yckopeHnve cBo6ogHOro nageHus, paesHoe 9,81 m/c?;
p_ — NIIOTHOCTb HapyXHOTo BO3AYXa, kr/m3;
Pmc ) — CPEAHARA NNOTHOCTL ALIMOBbIX ra3os B cekumn jl, kr/m3.
14.7.1.4 AspoaHamMiuieckoe ConpoTUBIEHNE KONNEKTOPHON cekunn (Prg ;)
14.7.1.4.1 ObLWwme nonoxeHus
& A3poauHaMn4ecKoe ConpoTUBIEHUE (PRCJ-J) KOMMNEKTOPHOW CeKLMK J,/ paccHuThIiBaOT NO cnegyoLen
opmyne:

= Le ) Pmec,jt 2
Fre,js = Se| Ve )i +> Lo — Wmc,ji * Semc,jiPriac,ji + Seac,jiPec,ji- (50)
Dhe,j
roe Sg — aspoanHaMUYecKnil KO3MMULIMEHT CTAbUNBLHOCTM NOTOKA;
Ve — K03 PULMEHT TPEHWUS TPYDObl KONMNEKTOPHON CeKLMK J/,f;
LCI AnvHa KONMEeKTOPHOW CeKUnn /1, M;

DhCJJ BHYTPEHHWI rTMAPaBNUYECKUY ANaMeTp KONNEeKTOPHOW CekuMK, [/, M;
2 QC” — CYMMa OTAenbHbIX KO3 PULMEHTOB MECTHbLIX CONPOTUBMNEHUA KONIMEKTOPHOW CEKUUU J,f;

Pmc,j) — CPEAHAS NNOTHOCTL AbIMOBLIX ra3os B KOMMEKTOPHOM cekuuu j, I, Kr/im>;
Winc,j, — CPEAHSA CKOPOCT ABIMOBIX ra308 B KOMMEeKTOPHOM cekuuu /I, m/c;
;) — a3poauHaMUYeckuin KoaphuumeHT cTabnnbHOCTN NOTOKa NPW M3MEHEHWW OABMNEeHUsA BChneg-
SEMCJJ 6
CTBME CNIMAHNA NOTOKOB (Sgyc iy = Sg MPN Pyac ;2 0; Sgyc iy = 1.0 npu Pyge ;) < 0).’
P13¢ jj — NoTepu AaBNEHWUsi NPy CMELUEHUN AbIMOBLIX ra308 Ha BXOAE B KOMMEKTOPHYIO cekumio j, f+1, Ma;
SEGCJ, aspoanHaMuyeckuini KoabduuneHT cTabWunbHOCTM NOTOKa MPW M3MEHeHWW AaBreHus Bchneg-
CTBME U3MEHEHUSA CKOPOCTU AbIMOBLIX ra3oB (SEGCJI = Sg npu PGC;! =2 0; SEGCJJ' 1,0 npwn
Pec,ji<0)
Pgc,jj — M3MEHEeHNe AaBneHus BCNEACTBUE U3MEHEHWUS CKOPOCTU AbIMOBBIX ra30B OT KOMIEKTOPHOM
cekumn J,/ kK cekumm f, [+ 1, Ta.
Ha nocnegHem y4acTke KONMEKTOPHOW CeKLMK Jf,NC (Tam, roe AbIMOBbIE ra3bl BXOAAT B KOHCTPYKLMIO
ANS yOaneHus ObIMOBLIX ra30B) UCMOMNb3YETCA 3HaYyeHue P23 BMECTO 3HauyeHus P130;,ch (P23” noteps
OaBINeHWnst U3-3a OTKIOHEeHWs U NPUMecyH ObIMOBLIX ra30B Ha on,ue ObIMOBbIX ra30B B CEKL MM j KOHCTPYKLIAM
ANs yoaneHus ObIMOBbIX ras3os, a).

2T
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14.7.1.4.2 KoathpmumeHT TpeHusa TpyObl COEAMHUTENbLHOMO anemeHTa (y)

[na pacyeTa koadurLneHTa TpeHUa TPYBbl Y  KONMEKTOPHOW CeKLMK j IbIMOBOTO KaHana KOHCTPYKLUMK
AN yganeHus ObIMOBbIX ra3oB cM. FOCT P 59978.1—2022, nognyHkT 5.10.3.3. [ina onpegeneHusi cpeaHero
Ko3hULMEHTA LLEPOXOBATOCTM BHYTPEHHEN CTEHKWM (KONNEKTOPHOW CEeKLUUW U COEOMHUTENbLHOro 3aneMeHTa)
cMm. FOCT P 59978.1—2022, Tabnuua B.4.

14.7.1.4.3 OToenbHble KO3MMULMEHTbI MECTHBIX CONMPOTUBMEHWN

Ona pacdeta oTAenbHbIX KOIMPPUUMEHTOB MECTHbIX COMNPOTUBNEHWA Cchnegyet UCnonb30BaTbh
FOCT P 59978.1—2022, Tabnuua B.7.

14.7.1.4.4 \ameHeHWe JaBneHus BCreAcTBME U3MEHEHUSA CKOPOCTU ObIMOBLIX ra3oB (PGCJ-,,,)

Mpu pacuyeTe M3MeHeHMs OaBneHWUs BCMeOCTBME U3MEHEHWS CKOPOCTW AbIMOBLIX ra3oB (PGCJ-!,,) CM.
FOCT P 59978.1—2022, nognyHkT 5.10.3.2.

MameHeHne gaBneHus PGCJ_,.OT KOMMNEKTOPHOM cekumnn j, | kK cekyum j, | + 1 paccynTeiBaeTcs no crieny-
rowen hopmyne:

PmcCjf+1 2 Pmcji 2
Fac,ji = 5 Wmcjs T Wme,ji (51)

T Ppc jy — CPEAHASA NNOTHOCTb AbIMOBLIX A308 B KONMEeKTOPHOW CeKLKH f,/, krim3;
Winc ) — CPEAHSA CKOPOCTbL B KOMMEeKTOPHOW cekuuu j,I, m/c;
[ns nocnegHew cekuMn KONMNekTopa J, NCj- (ucxona 13 TOUKKM BXOAA AbIMOBLIX TA30B B KOHCTPYKLIMIO ONA
yaaneHusi AbIMOBLIX ra3oB):

Pmj > PmCNG,
Pecine, == Wmj~——F Wmc,nc,’ (52)

roe pmu, — CpegHAA NNOTHOCTE AbIMOBbLIX ra30B B CEKLI,VWIj KOHCTPYKUWK ONA yaaneHWA ObIMOBbIX ra3os, KF/MS;

Wi j — CPE[HAS CKOPOCTb AbIMOBbIX 3308 B CEKLMW j KOHCTPYKUUUW AN yOaneHus ObIMOBLIX ra30B, M/c.
14.7.1.4.5 lNoTepun paBneHwWs BcreacTBue NOAMELUMBAHWA ObIMOBLIX Fa30B B Y4aCTOK KOMMeKTopa
(P 130,H)

oTepwn gasneHusA P13Cj ; Bclnencrtene noaMmellinBaHnsa AbIMOBbBIX ra30B B KOI'IHE.‘KTOPHOﬁ CEeKUUN yHNTbI-
BakwTCA KakK a3podnHamMn4ecKoe cornpoTmeneHmne KOJ'IJ'IEKTODHOFI CeKuun OoT BXoda ObIMOBbLIX rasoB v onpene-
AT No cneayrwmm cbopmynaM:

Pmc.ji+1 2
Piac,ji = S13c,j+1 T Wme i+ (53)

m 2 (m F A A kK
V)41 V41 C.j+1 C.j+
Ciac st = 0,03 | 1-—L | | =L 014162 | —Lcosyg 4 —1[-0,38-|1-| =L -
me j 14 M, j 141 Av ji+1 Ay i1
(54)

: s i .
Ac j 141 my 41 my 11
+ 2~[ i+ v [y MV

Ay j+ me,j i+1 Mg, j 141

roe ;13CJ,1‘+1 — OoTAenbHble Ko OUUMEeHTE MECTHOIO CONPOTMBAEHWS B TOYKE COEAUHEHNSA COegMHUTENbHO-
ro aneMeHTa f,[+1 1 konnekTopHon cekuuun j, [ + 1;
Pme w1 — CpPefHss NMOTHOCTb AbIMOBbLIX ra30B B KOMMNEKTOPHOW cekuuu j, [+ 1, Kr/m3;
Wing j+1 — CPEAHASA CKOPOCTL AbIMOBbIX ra3os B KOMMeKTOPHON cekuuun j, [ + 1, m/c;

mv;‘m — MaccoBbIil pacxof AbIMOBLIX Fa30B B COEAUHUTENBLHOM 3anemeHTe Jf, [ + 1, Kric;
ij,H — MaccoBbI pacxon AbIMOBbIX Fa30B B KONMEKTOPHOW cekunn f,/+1, Kric;
ACJH"] — Mnowaas NONepe4yHoro ce4eHuss KONNeKkTopHoW cexkuuu j,i+1, mZ;
A\,j,+1 — MNowafb Nonepe4yHoro ce4eHns COeaUHUTENBHOIO aneMeHTa j,/+1, M2;
Yoy — yron BxoAa ObIMOBbIX ra30B COEAUHWUTENLHOTO aneMeHTa f,/+1 B KONNeKTOpHY cekuuto j,/+1,

rpag.
Ac.ji+1 My, j 141
Mpn —L= >4 0 —L <10, 0°<ys, g < 90°.
Ay ; Mg ¥
V. j1+1 C.jJ+1
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s Acji+1

A <1 KOSCDCDVILIVIEHT COMPOTUBNEHNA B TOYKE CMELUEHNA MOXET pacCMaTpPUBaTbCHA Kak CyMmMa
V,jl+1

OTAENbHbIX KO3(MOULMUEHTOB MECTHbIX COMPOTUBMNEHWMIA COOTBETCTBYOLWMX ceveHun (cm. FOCT P 59978.1—

Aji+t _ 4

2022, tabnuua B.8, dopmbl 6 1 8) 1 kKorga B TOUKe CMeLLeHUs OeNCTBYeT paBeHCTBO
V, j,I+1
14.7.1.4.6 MNMoTepu faBneHns BCNeacTBME U3MEHEHUS HanpaBneHnsa 1 NogMeLllnBaHWs ObIMOBLIX ra30B
NPW UX BXO4E B CEKLWIO KOHCTPYKUMWM ANA yOaneHUsa ObIMOBbIX ra3os (P23J)
[ns pacyeta noTepw AaBneHUsi BCNeacTBMe 3MEHEeHUs HanpaBneHus U NnogMeLlMBaHnA ObIMOBbIX ra-

30B NpW UX BXOAE B CEKUMIO KOHCTPYKUWKW AN yAaneHust AbIMOBbIX ra3oB (P23j) cm. 12.2.3.3.
me N, s

B dopmyne (40) AC,j,NCj noacTaBnaeTCcA BMecTo AV,j n 'MCjNC; BMecTo My j,

roe ACJ NG, — nnoLagb NonepevyHoro ceveHus KONNekTopHoW cekumm j,NCj, MZ;

mCJ,NCj- — MAaccOBbIil pacxo AbIMOBbLIX ra30B B KOMNMEKTOPHOW CeKuMn j,NCJ,-, Kr/c.

14.7.1.5 [laBneHue Ha BxoA4e ObIMOBbLIX ra30B B CEKUMW KOHCTPYKUMW ONS ygoaneHus AblIMOBLIX ra3oB
(P21 Pzmax ;W Pzg i1 Pzomin )

14.7.1.5.1 PaspexeHue

[na pacyeTa paspexeHus Ha BXo[e [bIMOBLIX ra30B B CEKLMIO KOHCTPYKUAWM ANA yAaNeHus ObIMOBbIX
ragos (Pz i1 Pzpy ) cM. 12.1.1.

B cdopmyne (35) AC.;‘,NC, noacTaBnAeTcs BMECTO AWJ,T 7] ””’C,j+1,ch+1 BMECTO mv,m,

o . 2‘
rae /’«CJJ,H\ICI(_1 — nrowafb NoNepeyHoro cevyeHns KonnekTopHon CEKLI,MVI]+'|,NCJ,—+1, M<;
M, j+1NCj+1 — MaccoBbIi pacxof AbIMOBbIX ra30B B KONIEKTOPHOW CeKLUM j+1,NCj+1, kr/c.

14.7.1.5.2 N3bbITOYHOE OaBreHune
[na pac4eTa MakCUManbHOTO U MUHUMANbLHOIO M30bLITOYHOrO AaBMNEeHWs Ha BXOAE [bIMOBbIX rascB B
CeKUWM CUCTEMbI yOaneHus ObIMOBbIX ra3os (PZOJ 7] PZOmax,j) cMm. 12.1.2.

B cdpopmyne (35) AC,j+1,NCj+1 NnogcTaBnseTcqa BMECTO Av,j+1 n Mc,j+INC,;,, BMecTO rT'TVJ+1,

~ . 2.
roe ACJ-+1,NC;'+1 — nnowage NonepeyHoro ce4eHust KONNekTopHou cekumm j+1 ,NCj+1, M<;

mCM’NCM — MacCcoBbIi pacxon AbIMOBbIX ra30B B KONNEKTOPHOW CeKunn j+1,NCj+1, Kr/c.

14.7.2 Heobxognmoe pa3pexeHUe UM MakcCMMarnbHO AoNycTUMOEe U36bIToYHOe AaBleHWe Ha Bbli-
Xode 13 CoeqMHUTENbLHOro anemeHTa (Py ¢ Qb P3gec J-’,)

14.7.2.1 Heobxoanmoe paspexeHue

Heobxoaumoe paspexeHue (PZeCJJ) Ha BbIXO4e M3 COeOUHWUTENbHOro anemeHTa j, | ABNsAeTcd CymMMon
PaCcCUMTaHHOTO paspexeHus Py, UCTOUHNKA Tenna j, / U pacyeTHOro JaBMeHns CONPOTUBMEHNS COeanHU-
TeNbHOro aneMeHTa PVJJ M pacyeTHOro AaBMEeHWs ANS NPeoAoneHns CONPOTUMBMEHUSA MPUTOYHOrC BO34yXxa,
PBCJ‘,I- 3710 paspexeHne A0MKHO BbiTh paccHyMTaHo cornacHo dopmyne (44).

14.7.2.2 MakcumanbHo aonyctuMoe n3bbiTo4HOE faBneHue

MakcvmaneHo gonycTMMoe usbbliTouHoe AaBneHve (PZOeCU,-,,,) Ha BbIXOAE U3 COedUHWUTENBHOO aneMeH-
Ta j, / npeactaenser cobor pasHULy MeXAy pacyeTHbIM AOCTYMHbIM AaBNEeHWEM PWOCU,-,, Ona npeocgoneHns
COMpOTUBIEHWS MCTOYHMKA Tenna j, | u cyMMOW pac4eTHOro 4aBneHns CONPOTUBIEHWUS COeANHUTENBHONO ane-
MeHTa PVJ-JM [aBneHns ANs NpeofjoNeHNs CoNpoTUBNEHUs NMPUTOYHOTO Bo3ayXa Py U AOMKHO 6bITb pac-
CYMTaHO B COOTBETCTBUM C (hOPMYIon (44).

14.7.2.3 PacyeTHoe aapoavHamMun4ecKkoe conpoTUBNEHUe coeguHUTENBHOIO aNemMeHTa (PVJ-,,)

14.7.2.3.1 O6wme nonoxeHus

PacueTHoe aspoavHamMu4eckoe COMNpPOTUBMEHWE COEAMHUTENBHOMD anemMeHTa (PVJJ) onpeaenseTcs no
cneayowemMy ypaBHEHUWHO:

Pyvji= Pryji— Prvjr (55)

14.7.2.3.2 CamoTsara B cCOEOQUHUTEIIbHOM 3MEMEHTE (PHVJ,J')

Cm. FOCT P 59978.1—2022, nognyHKT 5.11.3.2.

14.7.2.3.3 AspognHaMmn4yecKoe ConpoTUBNeHNe CoefUHUTENBHOMO arnemMeHTa (PRVJ,!)

AapoguHaMUyecKoe CoONpoTUBIEHNE COEAUHWUTENBHOMO 3NeMeHTa PRVU,-,,, Ma, onpegensaeTca no cnegy-
owen gopmyne:
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Lai s ;
Frv,ji =Se|| Wv,jy D:\;j'_ll + Gy w“’%v,,‘,t +Semv, P23, + Seav,jiPav, i (56)
rae Sg — a’apoavHaMMYecKuin KoarLmeHT cTabuneHOCTH NOTOKA;
Wy — Ko3hULMEeHT TpeHust Tpybbl COeaVUHUTENBHOIO 3NMeMeHTa j,/, M;
Lv,j,.' — AnNvHa coedUHUTENLHOro anemeHTa j,/, m;
Dpy jj — BHYTPEHHWIT rnOpaBNMYECKNiA AnamMeTp COeOVHNTENLHOTO aNeMeHTa, M;
2 Cv,j; — CcyMMa oTaemnbHbIX KO3th(ULIMEHTOB MECTHBIX COMPOTMBIIEHN COEANHUTENBHOTO anemeHTa (6e3
yyeTa adppeKTa CMeLleHns Ha BXOAE B CEKLMIO KOHCTPYKLMM ANS yaaneHus gbIMOBbIX ra3oBs);
Pmy,j — CPEAHASA MNOTHOCTb ALIMOBLIX F430B B COEVHMTENbHOM ArieMeHTe, kr/m3;
Wiy j| — CPEAHAA CKOPOCTb /bIMOBbIX 14308 B COEANHUTENBHOM rieMeHTe, m/c;

Semy,j — a3POoAMHAMUHECKN KOOPMULIMEHT cTabunbHOCTU noToka Anst Pose i (Sgmy,y = Sg npu
Paacji2 0: Semy,y = 1.0 npy Posc ;< 0);
Seqy,j — A3POAMHAMMHECKMI KOA(DPUUMEHT CTaBUNLHOCTU NOTOKA NPU M3MEHEHN IaBneHNs BCeacTame
M3MEHEeHMs CKOPOCTM [bIMOBLIX ra30B (Sggy ;= Sg MPU Pgy ;2 0; Sggyj = 1.0 npu Pgy ;< 0).
Mepenapg naeneHusa PGVJ,J" Ma, onpegensieTca no cnegyolleil hopMyne Kak pasHuua ckopocTer AbIMOo-
BbIX [A30B B COEAUHUTENBHOM 3MIEMEHTE U B COOTBETCTBYIOLLEN KOMMNEKTOPHOW CEKLMUN j:

PmCjl . 2 Pmv,jl 2
Faxi jr= Tj “WnC.jJ ~ T" Wiy, j - (57)

MoTepw OaBneHUs P23CJ,-, BCNEACTBME U3MEHEHWs HanpaBneHus 1 nogmMellBaHua ObIMOBbIX ra308 Ha
BXOQe WX B KONNEKTOPHYH CEKLWIo j,/ paccunTbIBaoT no creayowei dopmyne:

Pmc.jl 2
Poac,j) = C23c,jy T WmC, i+t (58)
. 2 o 2 2
my my, ; A- Ar
Coneij = —0,02-[1- YL | | 2B 1o | 280 oogy o 1|1 0,8- |1 2L
23C,j/ y C.jil A
Mg ji Mg, ji V.jl Vil
17 1 (59)
A - A iy iy |
_q-| Zeu _Ac,,,,' cosye, 1 +|2- C,j! Vi | Vg ’
Ay ji Ay Ay me,j, me.jy

rae QZS‘CJJ’ — oTAenbHble KOAhMULMEHTHI MECTHLIX COMPOTMBMEHWA B OTBOAAX U B MecTax CMeLUeHUst no-
TOKOB Npu BXoAe ObIMOBLIX ra30B B KONITEKTOPHYIO CEKLI,IIIlOf,f;
" . 5.
me,j,J' — CpegHAada NNOTHOCTL AbIMOBLIX ra30B B KONMIEKTOPHOU CEKLI,MMJ',I, Kr/m>;
WmCJ,!+1 — CpegHAdA CKOPOCTb ALIMOBLIX ra30B B KONNEKTOPHOU CEKLIMVIJ',.’, M/c;

My jj — MacCOBbII PACXOA [bIMOBbIX ra30B B COBAUHUTENLHOM BrIeMeHTe J/, Kr/c;

n'TCj,. — MacCOBbIA pacxoq AbIMOBLIX rA30B B KOMNNEKTOPHOW CeKUuHn f, I, Kr/c;
Av,jt — nnowanb NonepeqyHoro ceYeHuss CoeJMHUTENBHOIO areMeHTa J/, M2
Ac,jt — nnowlagb NOMepeyYHoro CeYeHUs KONNeKkToOpHoOW cekumnm j,/, M2;
Yg ) — YTON BXOA@ COEAMHUTENBHOTO 3neMeHTa J, B KONNeKTOpHYyto cekuuio j,/, rpaa.
Acjl my
Mpu —L=>1 0< —L=<1,0; 0° <75, < 90°.

V.l mc ;i

Ac.ji
Ons i)
Ay j

OTAENbHbIX KO3(PMHULNEHTOB MECTHbLIX COMPOTUBAEHWIA COOTBETCTBYIOLWMX cedeHnid (cM. FTOCT P 59978.1—
A

<1 KOSdeDVILIMeHT COMpoOTMBINEHNA B TOYKE CMeLleHWNA MOXET paCcCMaTpnBaTbCA Kak CyMMa

C.j/
I 1
V, il

2022, Tabnvua B.8, dhopmbl 6 1 8) 1 Korga B TOUKE CMELLEHWUsI 0eACTBYET paBeHCTBO
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14.7.2.3.4 KoacpdpmmeHT rugpaenuyeckoro conpotueneHus (L)

PacueTt koaddpuymeHTa mectHoro conpotuenenus ({) no FOCT P 59978.1—2022, noanyHkT 5.10.3.4.

14.7.2.4 laBneHue, HeobxoauMoe ANg NPeononeHna CONpOTUBMNEHUS MPUTOYHOIO BO3ayxa (PB,j,I)

Pac4yeTr paBneHusi, HeobxoguMoOro Ans NpeogoneHna CONpoTMBIIEHWS MPUTOYHOrO BO3gyXa (PBJ-J) no
FOCT P 59978.1—2022, nyHKT 5.11.4.

14.8 Temnepatypa BHyTpeHHeNn cTeHKu (T,,, ¢ 7))

PacueT TemnepaTypbl BHyTpeHHe! CTeHkU (Tigy, ¢ ;) no FOCT P 59978.1—2022, noppasnen 5.12.

15 Cuctema «Bo3gyx—AabIMOBbIe ra3bi» (LAS)

15.1 OcHOBHbIe NPUHLUMNLI MeTo4a pac4yeTa

PacuyeT ocHoBaH Ha onpeaeneHun MaccoBOro pacxofa AbIMOBbIX ra30B B KOHCTPYKUMW ANS yAaneHWus
[bIMOBbLIX ra30B 1 MACCOBOrO pacxoia Bo3ayxa AMA ropeHus B LWaxTe NPUTOYHOro Bo3ayxa. [pu aTom JOmKHO
BbITb BLIMOMHEHO YCNOBWE NO OAaBMNEHWI0 ANA KAaX40W TOYKM BXOAa AbIMOBbIX ra30B B KOHCTPYKLMK AnA yaa-
NeHns AbIMOBBIX ra3oB (cM. pucyHok 6). Ecnu nogo6Hoe pacnpefeneHye MaccoBblxX pacxofos bbino onpege-
MNeHo, AOMKHO BbiTb NOATBEPXAEHO BLIMNONHEHWE CNeAYHOLLMX YCMNOBHIA:

a) ycnosue Ansi MaccoBoro pacxoga [hopmynel (4) u (5)];

b) ycnoeve no gaBneHuo Ana AbIMOBOrO rasza npu MUHVMAMNbHOM Pa3pexeHuy NN MakCUManbHOM W3-
OblTouHOM AasneHun [coopmyna (61) unu (61a) n (61b)];

C) ycrioBuve no AaBNEHWIO 4518 MaKCUMAarbHOIo paspexeHns Unu MUHUMansHOro U3bbITOYHOTO AaBNEHUS
[dopmyna (6a) unu (6d)];

d) ycnoBue no Temnepartype [popmyna (7)].

15.2 YcnoBue nNo gaBneHuro

B koHCTpyKUMAX ANA yaaneHus AbIMOBbIX ra3oB nof paspskeHunem opmynsi (1), (2) v (3) 4omKHbI BbITh
BbIMOSTHEHBI NPWU BCEX PEXMMaX JKCryaTaumy ANa KaxdowW CeKUWK j KOHCTPYKUMW AN yAaneHusa AbIMOBbIX
rasoB, a Takke ONA nepenyckHoro oTBepctus ana j = 0.

[na KOHCTPYKUWMIA yOoaneHus ObIMOBbIX rasoB ¢ M3BbITOYHbIM AaBneHnem dopmynbl (3a), (3b) u (3c)
OOIMKHbI BBINMOMHATLCA ANS KaXXO0W CeKLUUM j KOHCTPYKLMW yaaneHus ObIMOBbIX ra3oB Afs BCEX COOTBETCTBY-
owmx paboyux ycnoeui. [laBneHve Ansi NpeofoneHns ConpoTUBNeHWs NPUTOYHOIO Bo3ayxa Ppg jncTO4HMKa
Tenna j, KOTOpbLIW NOAKMYEH K cUCTeMe «Bo3dyX—[bIMOBble rasbi» (LAS), gomkHo ObITE paccyuTaHo no
cnepywoLien opmyne:

N
Pac, = 2, (Pre + PHB,k)*(PRBV,j +FRigv,j ) (60)

k=j
roe N — KonuyecTBO UCTOYHUKOB Tenna, NOOKNKYEHHbBIX K KOHCTPYKUWAW ONnA yOoaneHWda ObIMOBbLIX 3308, LWT.]

Py j — AaBneHue Ans NpeoforneHns ConpoTUBNEHUs MPUTOYHOTO BO3Ayxa UCTOYHMKa Tenna j, Ma;
PRrg x — AaBNeH1e CONpOTUBNEHWS WaXTbl MPUTOYHOTO BO3AYXA B CEKLMM Kk KOHCTPYKLMN ANs YAANeHns
ObIMOBbIX rasos, MNa;

Pyg x — CamoTsra B LUaxTe NPUTOYHOrO BO3AYXa B CEKLIUM K KOHCTPYKLIUW ANst yAaneH!s [bIMOBbIX rasos, Ma;
Prpyj — AaBneHne conpoTUBMEHUs B COEAMHUTENBHOM ANieMeHTe j LaXTbl NPUTOYHOTO BO3Ayxa, Ma;
Pygy, — camoTsra B COeJMHUTENbHOM aNieMeHTe j LaxTkl NPUTOYHOTO BO3ayxa, Ma.

Mpw NpoeKkTMpoBaHUK OTBepCTUA ANs 3abopa Bo3gyxa ANS ropeHns 1 yCTbs KOHCTPYKLMW ANA yaaneHns
AbIMOBbIX ra30B He0OX0AMMO MCXOAUTb M3 TOTO, YTODLI BIMSHWE BETPOBLIX HAarpy3okK ObiNo He3HaYMTENbHbIM.
MNo3aToMy MOXKHO MPUHATL P = 0 1 He y4nTbiBaTh B (hopmynax.

MpumedvyaHune — Ecnu makcumaneHo nonesHoe WabbITOYHOE AaBMNEeHUE UCTOYHUKA TEMna BKMOYaeT Heobxo-

OvMoe [aBneHue AnA NpeodoneHus COnpoTMBIEHUS COEAWHWUTENBbHOMO aMemMeHTa UMK BO3AYLUHOW LWaxTel (HanpuMep,
rasoBble YCTpOACTBA TUNOB Cy 1 C(m)), 3Ha4YeHuA PVJ’ PRBWM PHBV,," MoryT BbiTe NpuHATHI Kak 0 lNa.

15.3 YcnoeuA ansa MaccoBoOro pacxoga

HomxHbl 6bITh BbINOAHEHb! hopmynbl (4) u (5).
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15.4 YcnoBua no gaBneHuo

15.4.1 KoHCTpyKUMK oNA yoaneHWA AbIMOBbLIX Fa30B Mo pa3peXeHuem

B cnyyae KOHCTpyKUWMW ONSA yaaneHWa ObIMOBbIX ra3oB NnoJ paspexeHneM HeoBXoaMMO TakKe npoBe-
pPWUTb, AENCTBUTENBHO N MUHMMANbHOE Pa3peXeHne B LaxTe ObiMOBbIX ra3oB (PZ,j) Oonbllue UnNu paBHO pas-
peXeHUIo B LaxTe nodayn BO3dyxa B TOW e Touke. [1poBepka 3Toro ycrnosusl JaBlneHWs OOIKHa Bbinon-
HATbCA B TEX Xe YCNOoBKsAX, YTO M NPOBEPKa YCIOBMA ONs MaccoBoro pacxoda (cm. 5.3 u 5.6). Cnegytowme
COOTHOLUEHWNA AOMKHbI OblTe NOOTBEPXKOEHDI.

Cnepyrouwyio hopmyny HeobxoovMMo NPOBEPUTEL BO BCEX TOYKaX BXO4A B LIAXTY AbIMOBbIX ra30B KaHana
W ONs BCEX YCMOBUWIA 3KCNnyaTauum:

N
Pr;i2 Y (Prex +Pask): (61)
k=j
rae Pz; — AaBneHve Ha BXOAE AbIMOBbIX rA30B B Y4aCTOK j KOHCTPYKLMU ANS yAANEHUs AbIMOBbLIX a3os, a;
PRB kK — AaBneHne conpoTuBneHnA BO3,£|,y|.UHO|;| WwaxTbl ceKuynn k KOHCTPYKUMW ONA yoaneHua ObIMOBbLIX

rasos, [la;
Phg x — CamoTsdra B LiaxTe NpMTOYHOTO BO3AyXa CEKLMW K KOHCTPYKUMW AN yaaneHus AbIMOBbIX rasos, Ma.

Mpn HeOBXOOMMOCTW CnefyeT TakKe NPOBEPUTb, HE MPEeBLILAET MK paspexeHune (TAra) B KOHCTPYKLUK
ONA yaaneHus ObIMOBbLIX rasoB (PZmaXJ-) MaKcKMMarnbHO OOMYyCTUMOE paspeXeHue (PZemaxJ-), cosgaBaemoe
MCTOYHUKOM Tenna. @opmyna (6a) gomkHa BbITb NPOBEpPEHA ANA BCEX COOTBETCTBYIOLLMX YCMOBUIA 3KCNNya-
Tauuu (cm. 5.6).

YcrnoBue no gasneHuo HeoOxoduMo NPOBEPUTL C MOMOLLBD OTAENBHOro pacyetra ¢ UCMONb30BaHUEM
BHOBb pacCYMTaHHbIX MACCOBbIX MOTOKOB AbIMOBLIX ra30B, KOTOPbIE COOTBETCTBYKOT YCIOBUAM LaBNEHUA Npu
TemnepaType HapyxHoro sozayxa T = 258,15 K (t, =—-15°C, cm. FOCT P 59978.1).

15.4.2 KoHCTpyKUMK Ans yaaneHus AbIMOBbIX ra30B C U30bLITOYHLIM faBleHuem

B cnyuae KOHCTpyKUUKW ANS yOaneHus ObIMOBbLIX ra3oB ¢ M3ObITOYHLIM JaBNEeHUEM HEODXOaMMO NpoBe-
pUTb, HE MpeBbLILAET N MaKCUMAanbHbIA Nepenaj OaBneHus Mexay coefWHUTENbHbIM 3NeMEHTOM U BEpPTU-
KanbHOW YacTbi KOHCTPYKLMM AN yaaneHusa AbIMOBLIX ra30B U cOefMHEHWEM NOABOLA BO3AyXa B BO3OYLUHON
Wwaxrte M3bbITOYHOE gaeneHue, Ansi KOTOPOro OHW NpegHasHaqeHbl. MNpoBepka 3TOro YCNOBUsS MO AABMEHWNIO
LOMKHAa BbIMOMHATLCS B TEX XK€ YCMNOBMAX, YTO WM NPOBEpKa yCcrnoBWsi Ans MaccoBoro pacxoa (cm. 5.3 u 5.6).
[ormkHbl BbITb NPOBEPEHbI CNeayoLme COOTHOLEHWS:

N
‘DZO,j + Z(PRB,k J‘R—IB,k)S Pz excess: (61a)
k=j
N
Proj+Puj+ 2, (PRB,k + PHB,k) +FRev,j T FiBv,j = Pzv excess: (61b)
k=]
rage PZOJ — KN30bLITOYHOE AaBneHWe Ha BXode ObIMOBbLIX ra3oB B CeKLI,VII'Of KOHCTPYKUWKW OnA yoaneHuAa

ObLIMOBLIX ra3os, a;
N — KOMMYEeCTBO WCTOUYHMKOB Temnna, NOAKMOUYEHHbIX K KOHCTPYKUMM OANS  yaaneHus ObIMOBbIX

rasoe;

PRB,k — COMPOTUBMNEHWE OABNEHUD BO3AYXOBOAA CEKLUMWU K KOHCTPYKUMW OANs yaaneHus AbIMOBbIX
rasos, [lla;

PHB'k— CTaTU4ECKOE OaBMEeHWe B BO3QYXOBOOE CEKUMW K KOHCTPYKUMW ANA yaaneHust ObIMOBbIX
rasos, [la;

P axcess — MaKCMMarbHO AOMYCTUMOE pacyeTHOe AABMEHWe KOHCTPYKUMM ONs yAaneHus ObIMOBbIX
rasos, la;

PVJ — pacyeTHOe JaBMneHWe COMPOTUBMNEHWUS COEOMHUTENBLHOIO 3NeMeHTa CEeKLMM j KOHCTPYKLUMUK

ONs yaaneHus AbIMOBLIX ra3os, [a;
PRBVJ- — [aBreHue CONPOTUBINEHUS COEOMHUTENBHOTO 3MEeMeHTa BO3AYLIHOM WaxThl U CEKLUU j KOH-
CTPYKUMK ANA yOaneHWs ObLIMOBLIX rasos, a;
PHBVJ-— camMoTara CoeaAMHUTENBHONO 3MeMEeHTa BO3OYLHOM LWaxTbl U CEeKUMW j KOHCTPYKUMKU Ons
yaaneHus ObIMOBbLIX rasos, Ma.
P2\ excess — MaKCMMarnbHO AOMYCTAMOe pacyeTHOe AaBreHne COeMHNTENbLHOro anemeHTa, Ma.
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Mpw Heobxo4MMOCTN CNefyeT Takke NPOBEPUTL, HE NPEBLILLAET N U30bITOYHOE AaBNEHUE B KOHCTPYK-
UMM ANs yaaneuns AbiMOBbIX ra3oe (Pzomin ) MUHMMANLHO AONyCTUMOE W3GkiTo4HOe AaBneHne (Pzogmin -
co3JaBaeMoe UCTOYHMKOM Tenna. ®opmyna (6d) nomxHa GbITs NpoBepeHa Ans BCeX COOTBETCTBYIOLIMX pa-
Bounx ycnosui (cm. 5.6).

Ycnoeue nNo gaBneHWo HeoBXogMMo NPOBEPUTL C NMOMOLLLIO OTAEMNbLHOMo pacyeTa C UCMOoNb30BaHUEM
BHOBb pacCYMTaHHbIX MAcCOBbIX MOTOKOB [AbIMOBbIX ra30B, KOTOPbIE COOTBETCTBYIOT YCMNOBWUAM AaBNEHUS NPy
TemnepaType HapyxHoro sosayxa T| = 258,15 K (f =—15 °C, cm. FOCT P 59978.1).

B
B
be
%
R
%
e
R
B
R
*

0 3
5
'.
= [ - T —
I 5
©O— 8 — O PWc,j*PBcJ
PRBJ'PHB.] Pz,j= PZe_,' \ g

Pre2-PHB 2
Pre 1-Prs,1
1 — cuctema «Bo3gyx—AbiMoBble rasel» (LAS); 2 — lwaxta npuToyHOro Bosayxa; 3 — waxra Ana ydaneHws ObIMOBbIX [a30B;

4 — TpybonpoBo4 NPUTOMHOIO BO3AyXa; 5 — UCTOMHUK Tenna, f; 6 — coeanHUTENbHbIW anemMeHT; 7 — TpybonpoBoa NpUMTOYHOIO BO3AyXa;
8 — ncTouHUK Tenna 2; 9 — coeauHUTENbHBIA 3neMeHT; 710 — cekUMs KOHCTPYKUMK ANS yaaneHus AbiIMoBkIX rasos; 11 — tpy6onposoa
NPUTOMHOIO BO3AyXa; 12 — UCTOYHMK Tenna 71; 713 — coeaAnHUTENLHLIN 3aNeMeHT; 14 — nepenyckHoe oTBepcTue

PucyHok 6 — lMpumep HymepaLuvn 3Ha4eHWin AaBneHusa 1 TeMnepaTypbl KOHCTPYKLUMK NS yAaneHusa AbiIMOBLIX ra3os
BO30yX—/AbIMOBbIe rasbl (LAS) ¢ MHOrOKpaTHbIM NMOAKMOYEHUEM UCTOMHUMKOR Tenna

15.5 YcnoBue no temneparype

HomxkHa BbiInonHATLEA hopmyna (7).

15.6 NocnepoBaTenbLHOCTL pacyeTa CUCTEMbI «BO3AYX—AbLIMOBLIE ra3bi» (LAS)

[nsa pacyeTa 3Ha4YeHW aBneHus U TemnepaTypbl B CUCTEME «BO3AYX—/abIMOBbIe rasbi» (LAS) ¢ MHoro-
KpaTHbIM MOAKMHOYEHWEM UCTOYHUKOB Tenna HeobxooMM MeTon utepauuu (nocneqoBaTenbHOro npubnuxe-
Hus) (cm. 15.8.2.9). 3Ta nocnegoBaTensHOCTL pacyeTa aHanormyHa 5.6.

Kaxpas ntepauus (npubnuxkeHne) cocTonT U3 ABYX has.

®daza 1

PaccuuTbiBaloT NapaMeTpbl, HAa4MHaa OT CaMOro HWXHEero yana NoAkKMiYeHWs U A0 YCTbA W BbiXoda B
aTmocdepy (CM. pUCYHOK 7) cnegyowum obpasom:

- ONS KOHCTPYKUMW ANs yOaneHwWs AbIMOBLIX ra30B Nog pa3peXeHWeM, npyu Hanuynum nepenyckHoro oT-
BEPCTMA:
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- MaccoBblin pacxon Bo3ayxa and ropeHud B nepenyckHOM OTBEepCTUn:

Mgp = -Ag PR (62)

— MAcCOBbI pacxofd Bo3gyxa Ans ropeHus Ha yyactke 0 KOHCTPYKUWW Ans yAaneHus ObIMOBbIX
rasos, Kr/c;
Pz o — paspexeHue B KOHCTPYKLUMU ANA yAaneHus AbIMOBbLIX [A30B HAA MEepenyckHbiM OTBEPCTUEM
(paccuutbiBaetca no FOCT P 59978.1—2022, nogpasgen 5.11), Ma;
Pg o — PaspexeHve B luaxTe NPUTOYHOrO BO3AyXa Haj nepenyckHbIM oTBepcTuem, MMa;
éo — K03 hULUMEHT MECTHOrO CONPOTUBMEHUS NMEPENYCKHOTO OTBEPCTUS; NOOCTABMNSAETCS 3HaYeHue
3,0, ecnu nponssoauTEneM He 3aflaHbl Opyrue AaHHble;
Ay — nnoujagb NonepeYyHoro Ce4YeHns NepenyckHoro oTBepCTus, MZ;
Pg,o — MMOTHOCTL MPMTOYHOTO BO3AYXa B CEKLM 0 KOHCTPYKUMW ANS yOaneHWs AbIMOBbIX ra3oB, Kr/MS.

rae n'?B,O

- B Kaxgow Tpybe ons oTBoOa AbIMOBLIX FA30B U B KaX40M TpybonpoBoAe NPUTOYHOIO BO3ayxa coefu-
HUTEMNBHLIX 3NIEMEHTOB!

- MacCoOBbIA pacxod AbIMOBLIX FA30B M MaCcCOBLIA pacxod Bo3ayxa ANs ropeHus (COOTBETCTBYHT Mac-
COBOMY pacxofy B naTtpybke ObIMOBLIX ra3oB M MacCOBOMY pacxody B nodBodsluemM natpybke npuUTOYHOro
BO34yXa UCTOYHMKA Tenna);

- CpefHIo NNOTHOCTL AbIMOBLIX FA30B ONpefensatoT no dopmMyne (27), cpegHor NNOTHOCTL BO3AyXa
ansa ropexHus no copmyne (116);

- CPEefHIOK CKOPOCTb AbIMOBLIX ras3oB onpefnensitoT no dopmyne (28), cpeqHO CKOPOCTh BO34yXa
ans ropexHus no cpopmyne (117);

- TeMnepartypa AbIMOBbIX ra3oB W TeMMepaTypa BO34yxa ANSA ropeHusa Ha BbiXode M3 COedUHUTElNb-
Horo anemeHTa [cm. FOCT P 59978.1—2022, nogpasgen 5.8, unu B cnydae KOHUEHTpu4eckux Tpybonposo-
£oB — no chopmynam (97) un (99)];

- cpegHvWe TeMnepaTtypbl AbIMOBbIX ra30B U BO3a4yxa ans ropedus [cm. FOCT P 59978.1—2022, nog-
pazgen 5.8 unu B criyvae KoHUeHTpudeckux Tpybonpoeogos no dopmynam (100) n (101)].

- B K&XKOO0N WaxTe AbIMOBbIX rasoB M Kaxaom TpybonpoBoae NpMTOYHOMO BO3A4yXa CEKLUWN KOHCTPYKLUUK
4N yganeHusi 4bIMOBbIX ra30B:

- MaccoBblil pacxXod ObIMOBbIX ra30B Mocne CMeLIeHWUsl M1 MacCOBbIA pacxoq Bo3dyxa AN ropeHus
nepen pasgeneHnem no cdopmyne (8) ansA AbIMOBLIX ra3oB M no dopmyne (63) ons Bo3ayxa ANsA ropeHns;

- TemnepaTypa AbIMOBbIX ra3oB/MPUTOYHOIO BO34yXa nocne cmelenus [no popmyne (9) gna abiMo-
BbIX rasoB, Npu4emM TemnepaTypbl Bo3gyxa Ansi TOpeHns Ha Bxoge B TpybonpoBoa NpUTOHMHOFO BO3AyXa CO-
eQWHUTENBHOrO 3NeMeHTa ¥ Ha BXOAE B PacnofioXeHHYH Janee CEeKLMIO WaxXThl NPUTOYHOrO BO3AYXa JOIMKHbI
OblTb OAUHAKOBBI];

- CpeAHsAs NNOTHOCTE OLIMOBbIX Fa30B onpeaenseTcs no popmyne (28), cpedHss NNOTHOCTL BO3AyxXa
4ns ropeHust no cdopmyne (116);

- CpefdHsia CKOPOCTb ObIMOBLIX ra3oB onpegensiercss no dopmyne (29), cpengHss CKOpOCTb BO3Ayxa
ans ropexHns no copmyne (117);

- TeMneparypa AbIMOBLIX FA30B M TEMMepaTypa Bo3ayxa Ansa ropeHus: cMm. dopmynsl (75) u (77) unu
FOCT P 59978.1—2022, nogpasnen 5.8);

- CpefHssi TemnepaTypa AbIMOBLIX r430B WM CpefHAsl TeMnepaTtypa BO34yxa ANS TOPEeHWs: CM.
FOCT P 59978.1—2022, nogpa3gen 5.8. B cnyyae KoHUeHTpUYeckux TpybonpoBoaoR cpeaHre TeMnepaTypsl
onpenensoT no opmynam (78) u (79).

®a3za 2

B cnyyae KOHCTpyKUMK ANS yoaneHua AbIMOBLIX ra30B C paspexeHneM pakTudeckne 3HavyeHus paspe-
EHWUA OOMKHLI BbITh pACCYMTAaHbI B K2XA0M Y3Me, a8 UMEHHO OT YCTbS KOHCTPYKUWW NS yaaneHus AbIMOBLIX
razoB B atMocdepy Hasag no yana, Haubonee yoaneHHoOro oT Hero:

- CAMOTAry Ha BXOAE B CEKLMI0 KOHCTPYKUUN AN yaaneHus ObIMOBLIX ra30B onpeaensT no gopmynam
(31) n (104);

- a3pogvHaMUYecKoe CONPOTUBIIEHME CEKLMW KOHCTPYKLUUKM ANS YAaneHUsa ObIMOBbIX ra30B OnpegenswT
no gopmyne (32);

- paspexeHre Ha BXOAe B CEKLUMH0 KOHCTPYKLMM ANs yaaneHnsa ObIMOBLIX ra3oB BbIMMCNSAOT No dopmyne (2);

- a9pOAVMHAMNYECKOe COMPOTMBNEHNE CEeKLMW KOHCTPYKLUWUW ANA yaaneHnsa ObIMOBbLIX ra3oB Yy nepenyck-
HOro OTBEPCTUSA, ECMNWU OHO €CTh, paccyMThiBakT no dopmyne (32);
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M j1
1 3
- *~t Pga
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¢ 2 — ma\u

Mg ;

PlflcyHOK 7— HOTEpI.fI AaBneHna P23‘,-BCJ'I9,D,CTBVIE W3MEHEHWA HanpaBneHUA NOTOKa AbIMOBLIX ra3oB U nogMellnBaHnA
AbIMOBbIX ra30B B obnactu BXOAa ObIMOBbIX ra3oB B CeKLlI/II'Dj KOHCTPYKUWK ONA yoaneHna AbIMOBLIX ra3oB

- paspexeHune Ha BXode B CEKLMIO KOHCTPYKUUW AN yaaneHus ObIMOBbIX ra3oB y NepenyckHoro oTeep-
CTWA, ECNK OHO ecTb, onpeaensioT no opmyne (2).

B cnyyae KoHCTpyKuMu Ona yaaneHus ObIMOBbIX ra30B C M3BbITOYHBIM AaBneHveM hakTuyiecKkne 3Ha-
YeHWsa AaBMNeHUs JOMKHbI ObiTb pacCUMTaHbl B K&XA0M y3Me, 8 UMEHHO OT YCTbsl KOHCTPYKLMKW ANS yAaneHus
ObIMOBbIX ra3oB B aTMocdepy Hasaj Ao yana, Havboree yaganeHHoro oT Hero:

- caMOoTAra cekuun KOHCTPYKLUWKM Ana yaaneHus AbIMOBbIX ra3oe no dopmynam (31) v (104);

- COMPOTUBINEHWE [aBMeHWI0 B CEeKUMW KOHCTPYKUMK ANA yaaneHus AblIMOBbLIX ra3oB onpefensoT no
dopmyne (32);

- n30bITOYHOE AaBrneHre Ha BXoAe B CEKLMI0 KOHCTPYKUWW A8 yaaneHus AbIMOBbLIX ra3oB onpeaensoT
no doopmyne (3b).

BuilweonucaHHaa ntepauma (pasa 1 n gasa 2) gomKkHa NpoBOAMTLCA NS pacCMaTpuBaeMbIX YCIOBUA
aKcnnyaTtauuu, noka He ByaeT BbINONHEHO YCroBuMe Nno gaenexuio [dhopmyna (1)].

15.7 MaccoBbli pacxoa Bo3ayxa Ans ropeHus

,D,J'IFI KaX[oro mecrta coeMHeHna WaxThl AbIMOBbBIX Fa30B CEKUMKW KOHCTPYKUWMW OANA yOoaneHUAa ObIMOBbIX ra3oB
M COEQVHUTENBHOIO BO3YyX0BO4a COEAMHUTENBbHOIO anemMeHTa OOIKHa ObITb BLINOMHEHA cnegywuiasa cboplvlyna

Mg j+1 = My, j + Mg j, (63)

e Mg j.q, Mgy j, Mg — MACCOBbIA PACXOA BO3AyXa ANs rOPEHVUs B BO3AYLIHOW LAXTe UMK B COEANHN-
TenbHbIX BO3AYXOBOAAX, Kr/c.

15.8 OnpegeneHne TeMnepaTyp B CUCTEMaX «BO3AYX—AbIMOBbIe rasbi» (LAS)

15.8.1 OToenbHbIe WaXThbl

Ecnv Tepmmnyeckoe COMPOTMBIIEHME LWIAXTbl ObIMOBbIX rasoB W BO3AYLWHOM WaxThl paBHO unu Gonee
0,65 BT/M2-K, To onpegeneHuve Temneparypbl AbIMOBLIX ra30B, ABWKYLLNXCS B OTAEMNbHOW LWaxTe, NPpOBOAAT B CO-
OTBETCTBMM C pa3genom 9. 3a Temnepatypy Bo3gyxa AM5 ropeHns NPUHUMAKT TeMNepaTypy Hapy»KHOro BO3ayxa.

Ecnu Tepmuyeckoe conpoTUBrEHUe LWLaxThl ALIMOBbLIX ra30B U BO3QYLUHOW WaxTel MeHbLlwe 0,65 BT/Mz'K,
HO paBHO UK Bornblue TEPMUYECKOTro COMPOTUBMEHMS BHELUHWX CTEHOK KOHCTPYKUMW ANS yOaneHus ObIMOo-
BbIX ra3oB, TO TEMMNepPaTypbl AIMOBbLIX rA30B B OTAEMbHbLIX LIaxTax AOMKHbI ONpefenaTbcs B COOTBETCTBUN C
pasgenom 9. CpegHss TemnepaTypa BO3Oyxa ANS ropeHust B CEKLMM j laxXTbl BO34yXa, TmBJ, [omkHa bbiTh
paccunTaHa no cnegyouwen dpopmyne:

IT]B,J' = 0 7 D 3 ! (64)
T
T Ty
rae 7| — TemnepaTypa HapyxHoro Bosayxa, K;
TmJ- — CcpegHAAa TeMnepaTtypa ObIMOBbIX ra3oB B cekuuu J, K.
B NMPOTUBHOM ClnyyYae TemMneparypy cnenyet onpenendrtb aHanorm4Ho TOMy, Kak onnmcaHo B 15.8.2.
35
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15.8.2 KOHUeHTpUYeCKNe WaxThbl

15.8.2.1 Obwume TpebosaHns

Cnepywouime pacyeTbl NPUMEHMMbI K CEKLIMW KOHCTPYKUUKM AN yAaneHWs ObIMOBbLIX ra30B AMUHON 0 3 M.

B cnyuyae cekuuii KOHCTPYKUMU ONSA yAaneHUA ObIMOBLIX ra3orB Oonee 3 M 3TW cekUuMM Heobxogumo
pas3fenuTb Ha HeCKOMNbKO Yy4acTKOB U MOBTOPUTL COOTBETCTBYHOLUWIA pacyeT.

15.8.2.2 OCcHOBHbIE NONOXKEHWS pacyeTa no onpeaeneHnio TeMmneparyp

[MoBTOpSAs METOOMKY pacyeTa, M3NoXKeHHy B 5.6, pacdeT TeMnepaTyp B KOHLUEHTPUYECKUX LLIAXTax oc-
HOBbIBAETCA HA NPEANONOKEHWMW, YTO HAYarnbHbIe 3HAa4YEHWUsI TEMNepaTyp HEM3BECTHbI. YpaBHeHus, npeacras-
NeHHble B 15.8.2, fOMKHBI MCMNOMNL30BaTLCA ANA UTEpAUMM 00 TeX Nnop, Noka He ©yayT BbINOMHEHL! YCNOBUS
15.8.2.10.

15.8.2.3 KoadhbdpmumeHT Tennonepegaym B MecTe NoABoAa NPUTOMHOIO BO3gyxa K AbIMOBLIM ra3am

KoadhdbmumeHT Tennonepegadv mexay WaxTol ObIMOBbLIX ra30B U BO3AYLUHOW WAaXToN (CM. pUCyHOK 8)
paccuyuTbLIBAKOT N0 cneaywoLen popmyne:

kj = ) (65)

D,
s (l]+—h
oy A} Dhg-0g; - Srad

roe k: — koadpbULMEHT Tennonepenayn Mexay KaHanom ObIMOBLIX Fa30B M KaHanoM NPUTOYHOIO BO3AyXa
B CeKLUMM j KOHCTPYKLMM NS yaaneHus AbIMOBbIX rasos, BT/m2-K;

o ; — KO3(hULMEHT TENMOOTAAYN OT OLIMOBLIX Fa30B K BHYTPEHHEN MOBEPXHOCTW LWaxXThl AbIMOBLIX
ra3oB B CEKLIMM j KOHCTPYKLMW ANs yaaneHus AbIMOBbIX rasos, BT/m2-K;

Sy — nonpaBoYHbIi KO3 MULMEHT NPU OTCYTCTBUM TEMNEPATYPHOrO PaBHOBECUS;

1
(— — TepMU4eCcKoe CONnpoTUeneHne WaxTbl AbIMOBbLIX Nra3oB, BT/M2'K;

Dy, — rvopasnuyeckuin quameTtp kaHana ans yaaneHus AbIMOBbIX rasos, M;
D, — rvapasnuyecknii AnameTp no BHELIHENW CTOPOHE LWaxThl AbIMOBLIX ra308, M;
o, ; — K03 dULMEHT TeNnooTAa4uM OT BHELUHEN CTEHKU LUaXThl AbIMOBLIX Fa30B K BO3AYLIHOMY MOTOKY
B CEKLIMM j KOHCTPYKLWW ANS yAaneHUs ObIMOBbIX rasos, BT/m2-K;
rad — MOMNPaBOYHbIN KO3MMULMEHT ANA TennoBoro U3nydYeHnsl ¢ HapyXHoN NOBEePXHOCTM WaxThbl AN
yaaneHusa ObIMOBLIX ra30B K BHYTPEHHEW MOBEPXHOCTU LWaxThl MPUTOYHOrO BO3ayXa.

B cny4ae KOHCTPYKUMM AN yAANeHUs AbIMOBbIX ra30B C KOHUEHTPUYECKUMU KaHanamu S, Heobxoammo
YCTAHOBUTL Ha 1.

UToBbl y4ECTb TENNOBOE U3MNYYEHUE OT BHELLUHEN NOBEPXHOCTU LLAXThl ANS yAaneHUsa ObIMOBbIX ra3oB K
BHYTPEHHEW NOBEPXHOCTU LLAaXThl BO3AyXa, MpW pacyeTe koadpuuneHTa Tennonepesaym ijeo(Sxo,quo npu-
HATb MOMPABOYHBIN KOIMPMUUNEHT TEMMOBOTO M3NYYeHUs S 4 = 2.

Ons ceKuMiA KOHCTPYKUMWIA Ona yoaneHWs ObIMOBBIX ra30B, B KOTOPbLIX TeMmnepatypa BHYTPEHHeW no-
BEPXHOCTU LUAXThl ANA yAaneHUsa ObIMOBLIX ra30B NOCTOAHHO MEHbLIE UMK paBHa TemnepaType TOYKM pochl
AbIMOBBLIX ra3os, koadduument S = 1.

[nna 6onee nogpobHoli oueHKkK nepedaqu Tenna uanydyeHumem cm. FOCT P 59978.1—2022, nyHkT 7.8.3.

S
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Drap

eB,j
Tu)]‘
5
Cag Uaj TOBJ
(N (1)
Ui j A

1 — KaHan Ans yaaneHus AbIMOBbIX rasos (C AbIMOBLIMM razamu); 2 — LaxTa Ans yaaneHus AbIMOBbIX ra30B CO CTEHKAM COOTBETCTBYOLIEN
TOMNLWUHbI; 3 — KaHan Ans noaadui Bo3ayxa (C BO3AYXOM ANs ropeHus); 4 — LaxTa NPUTOYHOTo Bo3ayxa; 5 — TeMnepatypa OKpyXaloLwen cpeas

PucyHok 8 — OnpefeneHue CUMBONOB NS pacqeTa KOHLEHTPUYECKMX KOHCTPYKUWIA «BO3ayX—abIMOBbIe rasel» (LAS)

KoathduumeHT Tennootnaum 0 OT BHELUHEeW CTEHKW LaxThl ObIMOBLIX Fa30B K BO3AYLIHOMY MOTOKY
B CEKLUWW j KOHCTPYKLMM ANS yAaneHus ObIMOBbIX ra3o, BT/m2-K, fomkeH BbiTb paccuuTaH no chegymLei

dopmyne:

A‘B i 'NUa ;
aa,j = #l (66)
Dng
c
4Ag
D =7—7— (67)
U, +Ug
0,16
Nu, ; = 0,86-| 2hB N
Uy j =Y,00- -Nug, j, (68)
a
"
v 0,67 D 0,67
Nug = | ——2d -0,0214-(Re°’3 ~400)-Pra 04 o| 1428 (69)
) W . B,f + i
smooth,B,/ ]
c
Wmg,j " Dhe PmB,j
Reg j = —— = 70
J o (70)
roe Oty — KO3t PULMEHT TEMMOOTAAYM OT BHELIHEW CTEeHKW LuaxThl AbIMOBbLIX ras’oB K BO3LYLUHOMY
MOTOKY B CeKUWW j KOHCTPYKLUMUK AN yaaneHnsa ObIMOBbIX ras3os, BT/M2-K;
lB,j — k03 ULMEHT TeNnnonpoBOAHOCTA BO34yXa [ANA TOPEHWUS] B CEKUWW j KOHCTPYKUWKM Ans
yoaneHus AbiIMOBbIX ra3os, Bt/m K;
Nu, ; — uncno Hyccensta ans BHeWHeNW CTOPOHBI WaxThl AN yAaneHus AbIMOBbIX ra3oB B CEKLMN J,
Br/m2-K:
Dy g — ™apaBnuyecknii AuameTp KkaHana npuTo4Horo Bosayxa, M;
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AB = CBOGO,EIHOE nonepevyHoe ceveHWe KaHana npuTo4YHOro Bosayxa, M2;

Ua — Hapy)KHbH?I nepumMmeTp WwaxTbl MPUTOYHOIO BO34yxXa, M;
UiB — BHYTpeHHMVI NepUMeETp WaxTbl NPUTOYHOIO BO3ayxXa, M;
Dha — I'M,D,paBl'IVI'-IBCKMIT’I anameTp BHELUHEN CTOPOHbI WaxTbl 4NA yaarneHnAa ObiIMOBbIX ra3oB, M;

NuBJ- — yucno Hyccenbta ons 3asBNEHHOrO MaccoBOr0 pacxofa NMpUMTOYHOro BO3dyxa B LUAXTe Npu-
TOYHOrO BO34YXa;
LPBJ — CaMOoe BbICOKOE 3Ha4YeHWe KoapuLNeHTa TPEHUA A5 BHYTPEHHEN CTOPOHbI LLAXThl NPUTOY-
HOMo BO34yXa W Hapy»KHOW CTOPOHbI CEKUWW j KOHCTPYKLMK ANSA yoaneHWs AbIMOBbIX ra3os;
VamoothBj — 3HayeHue KoaddUuuueHTa TPeHUs Ana NaMUHapHOro TEMEHUs NPUTOYHOIO BO3yXa B CEKLWUMK |
KOHCTPYKUWUW AN yAaneHUsa ObIMOBbIX rasos;
ReBJ — vucrno PelHonbaca cBOGOAHOIO NONEPEYHOrO CEYEHUS LLAaXThl MPUTOYHOTO BO34yXa B CEKLWN
J KOHCTPYKUMK NS yaaneHWs AbIMOBLIX ra3os;
PrBJ — yucro MNpangTna ans Bo3gyxa ANst TOPEHUS B CEKLMMN j KOHCTPYKLUWMW ANS yAaneHus ObIMOBbIX
rasos;
Lj — ANWHa CeKUUK j KOHCTPYKUMK ONSA yoaneHUs ObIMOBbIX ra3os, M;
— CpeHsaA CKOpPOCTb BO3AyXa AN ropeHusl B CeKUWW j KOHCTPYKUWW ONSa yoaneHwus ObIMOBbIX
rasos, M/c;
Pmp, — CPEAHAA NJIOTHOCTL BO3AYXa ANS FOPEHUS B CeKUmM J KOHCTPYKUWK ANSA yAaneHus ObIMOBbIX
rasos, Krime:
Ng,j — ANHaMUYEcKas BA3KOCTb BO3AyXa [I1s FOPEHNS B CEKLMN J KOHCTPYKUUKW Ans yoaneHus ObIMO-
BbiX ra3os, H-c/mM2.
15.8.2.4 KoatbcpmuymeHT Tennonepeaqn Mexay Bo3ayxom Ans ropeHUA 1 OKPYKatoLMM BO34YXOM
KoadhdurumeHT Tennonepenayn Mexay BO34yXOM ANSA FOPEHUA U OKPY>KakoLWWM BO34YyXOM CrenyeT pac-
CYMTBIBATE MO cnefywollen dopmyne:

WmB,j

i
‘@) - 1 1 D ’ )
3 . () . Dng
g, j B Dhas B,
rae kg,  — KkoabUUMEHT Tennonepeaadn Mexay BO3AYXOM ANS FOPEHUA M OKPYXaloLMM BO3AYXOM B

CeKLWW j KOHCTPYKLMM ANA yAaneHna AbIMoBbIX ra3os, BT/m2-K;
Oigj — KO3(MUUMEHT TENNOOTAAYM MEXOY BO3OYXOM OIS FOPEHWS Y OKPYKaOLLLUM BO34YXOM B CEKLMK
Jj KOHCTPYKLIMM ANS yAaneHUsl AbIMOBbIX ra3os, BT/mZ-K;
Sy — nonpasoYHbI KO3hMULMEHT NPK OTCYTCTBMM TEMNEPATYPHOrO PAaBHOBECUS;

1
(— — TEPMUYECKOE CONpOoTUBNEHNE WaxXTkbl NPUTOYHOIO BO34YyXa, BT/MZ'K;
B

Dy,jg — BHYTPEHHWUA r’MOPaBNMYECKNA OUaMETP WaXxXThl MPUTOYHOIO BO3AYXa, M;
D, g — BHELUHWA ruapasnM4ecknii AuameTp WaxThl MPUTOYHOrO BO3AyXa, M;
Y koabULMEHT TENMOOTAaYM OT BHELHeW MOBEPXHOCTM LaxTel MPUTOMHOTO BO3dyxa K
OKpyatoLLemy Boaagyxy, Br/m2-K.
Ons cuctembl «BO3ayx—pabiMoBble rasbl» (LAS) ¢ KOHUEHTPUYECKMMUW LIAXTaMU HEOBXOAUMO MPUHK-
matb Sy = 1.

Ans pacueta o,g ; PUHMMAIOT CrieayioLLyio (hopMyny:

Foprn Ntz
il iB,Jj
aiB,j:—DhB ’ (72)
Cc
0,6
o\
Nujg,j = 1—0,14-[%";} -Nug , (73)
|

n Nug ; cornacHo dopmyne (69) n Dyp jcornacHo chopmyne (70).
e hg; — KO3hHNLNEHT TeNMONPOBOAHOCTU BO3AYXa ANS TOPEHUA B CEKUMM j KOHCTPYKLNM ANA yAaneHWs
' [bIMOBbIX ra3os, Br/mM2-K:
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NuiBJ- — ymcno HyccenbTta Ha BHYTPEHHER CTOPOHE LWAaXThl MPUTOYHOMO BO3AYXa B CEKLMMW | KOHCTPYKL MK
OnA yoaneHwst AbIMOBLIX ra3oB;
Dyg — TMOpaBnuyeckuii AMameTp WwaxTel NoAaqun NpyUTOYHOrO BO3AyXa, M;
D, , — BHELWHWA rnapasnuyecknin MameTp LWaxTbl AbIMOBbIX rasos, M;
Dyig — BHYTPEHHWA TMAPABMMYECKAA OMAMETP LWaxTel MPUTOYHOTO BO3AYXa, M,
NuBJ- — uucno Hyccensta ansa 6a3oBoro MaccoBoro pacxofa NpuTOYHOrO BO3Oyxa B LUAXTe MPUTOYHOIO
BO3gyXa.
15.8.2.5 KoahhrUneHT oxnaKaeHus WaxThl AbIMOBBLIX ra3oB

KoadhdurumneHT oxnaxaeHus paccuYnTbIBaAOT MO criedyowein popmyne:
[
J J
| = —_— 74)
§ = e (
m;-Cp,j
roe K- — KO3 PULMEHT OXNAXKOEHUA CEKUMN j KOHCTPYKLMW ANA yaaneHnusa ObIMOBbLIX rasos;
k — koadppuLUMeHT Tennonepefadyy Mexay AbIMOBBIMW ra3aMn W NPUTOYHLIM BO3AYXOM Ha BXOAE B
CEKLMIO j KOHCTPYKUWW ANS yAaneHWs AbIMOBbIX rasoe, BT/mZ-K;
U — nepumeTp kaHana ans ObIMOBbLIX ra3oB, M;
Lj — ANWHA CEeKUUW j KOHCTPYKUMW ONA yoaneHus ObIMOBLIX ra3os, M;

fﬁj — MAaccCOBbI pacxos ObIMOBLIX ra30B B CEKLMK j KOHCTPYKLWK ANs yAaneHWa AbIMOBbIX rasoe, Kr/c;
CDJ — yAenkHasi TenfoeMKOCTb AbIMOBLIX Fa30B Ha y4acTKe j KOHCTPYKUMK ONS yaaneHUsl AbIMOBbLIX ra-
308, Ox/kr-K.

15.8.2.6 KoadhduUMeHT oxnaxaeHus B LWaxTe NPpUTOYHOMO BO3ayxa
KoahdmumeHT oxnaxaeHuns B WaxTe NPUTOYHOIO BO34yXa pacCcynThbiBaKOT Mo criefyowen dpopMyne:

_kej-Up L, 75)
B'j - ] .
Mg, - Cp,j
roe KBJ — KOGCbeMLI,MeHT OoXnaxnoeHnAa WaxTbl NPUTOYMHOIO BO34yXa y‘-iaCTKaj KOHCTPYKUWMKW ONA yoaneHuA

ObIMOBbLIX ra30B;
kBJ- — r.<oacbcbv|uueHT Tennonepegaqn Mexay Bo3gyxom HaerPEHME W OKPY>KaIOLWKM BO3OYXOM B CEKL MU
J KOHCTPYKUMKM NS yaaneHusa ObIMOBbIX ra3os, BT/m<-K;
U,g — BHYTPEHHWIA NEPUMETP LLIAXTbI MPUTOYHOTO BO34yXa, M,
LBJ- — ONMHA y4acTKa j KOHCTPYKUMU AN yaaneHus ObIMOBLIX ra3os, M;
g ; — MacCOBbI/ pacxod Bo3dyxa Ans ropeHus Ha yvacTKe j KOHCTPYKUWW Ong yoaneHusi ObIMOBbIX
rasos, Kr/c;
CpBJ- — yAenbHasa TennoeMKOCTb BO3ayxa OMs TOPeHWs B CeKL MKW j KOHCTPYKLMW ANA yaaneHusa AbIMOBbIX
razoB, [x/kr-K.
15.8.2.7 TemnepaTypa ObIMOBbLIX [a30B B KOHLUE CEeKUWW KOHCTPYKUMW ONA yOaneHWs ObIMOBLIX ra3os
TemnepaTypa ObIMOBbLIX ra3oB Ha KoHue TpybonpoBoaa Ans yaaneHus ObIMOBbIX ra3oB CEKLMK j KOH-
CTPYKUMK ANA yaaneHust AbiIMOBbLIX ra30B paccHnTbiBaeTcsa no dpopmyne (76); ecnv ntepaums Ha4MHaeTcs oT
NMPUHATOrO CTAPTOBOrO 3HAYEHWA ANSA KaX4on Temnepatypbl T,

_(Z—Kj)-(2+KBJ)-TeJ+2-Kj-(Ej-Te,jJrZ-TeBJJrKBU,--T )

T s
(2+Kj)-(2+KBJ)+2-Kj-E}-

o,f —

(76)

U cornacHo cbopmyne (77), ecnu nTepauna Ha4ynHaeTcsd C npegnonaraeMbiM Ha4valnbHbIM 3HA4YeHUEM TOB 1

5 (2-K;)(2-Ka) Tej=2:K;(E) Tej =2 Top; +Ka Tuy) )
. (2+K;)-(2-Ka)-2-K; -E; |

m;-C, ;
E; = j—ij (78)
Mg,j - “pB,j
roe To,j — TeMneparypa ObIMOBbLIX ra30B B KOHLE CEKLI,VIMjKOHCprKLlMVI AnA yaoaneHna ObIMOBBIX ra3oB, K;
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K. — K03(pULIMEHT OXMaXK[eHUs LaxTbl ObIMOBbLIX ra30B B CEKUWM j KOHCTPYKUMK ONS yganeHus
ObIMOBbIX ra3os;
— KO3(P(PULNEHT OXNANKOEHUS WAXTHI MPUTOYHOTO BO3OYXA B CEKLWM j KOHCTPYKLWUW ANS yaaneHus
ObIMOBbIX ra3os;
TeJ- — TemnepaTtypa AbIMOBLIX ra30B Ha BXOAEe B CeKLMIO j KOHCTPYKUMK AN yaaneHnsa ObIMOBbIX ra3os, K;
Ej — K03hOMLMEHT TENSIOBLIX MOTOKOB ALIMOBLIX Fa30B M BO3AYXa AN rOPeHUst B CEKLMU j KOHCTPYKLIMK
AN yaaneHusl AbLIMOBLIX ra3os;

TeBJ- — TemnepaTypa Bo3[yxa [ns ropeHns B CEKLKUK j KOHCTPYKLUMM OANSA yoaneHus ObIMOBbIX ra3os, K;
TuJ- — TeMnepaTypa OKPY>XalLero Bo3ayxa B CEKLWM j KOHCTPYKUMK ANS YOaneHust AbIMOBLIX ra3os, K;
ToBJ- — TemnepaTypa Bo3[yxa AN ropeHus Ha BxoJe B CeKUUKO j KOHCTPYKUWW ANSA yaaneHus AbIMOBbIX
rasos, K;

nhj — MAacCOBbI pacxoq ObIMOBLIX ra30B B CEKLUMM j KOHCTPYKLMIK ANA y4aneHua ObIMOBLIX Fa3oB, Kr/c;
CpJ— yaenbHas TennoeMKOCTb AbIMOBbLIX Fa30B B CEKUMW j KOHCTPYKUMW ANA yOaneHus ObIMOBbLIX
razos, [x/kr-K.

mBu,- — MaccoBbli pacxon Bo3ayXa And ropeHnda B CeKUMn j KOHCTPYKUWKW OANA yaoaneHus ObIMOBLIX ra30B, Kr/c;

CDBJ_ yoenbHasa TenroeMKOCTb BO3Ayxa ANS ropeHusd, nodaBaemMoro B CEKUMIO j KOHCTPYKUMW OnA
yaaneHusa ObIMOBbIX ra3oB, [x/kr.

Temnepatypa Bo3fyxa ANs ropeHns B KOHLE CeKLMKW j KOHCTPYKUWUK ANS yaaneHusa ObIMOBbIX ra3os pac-

CUYMTBIBAETCA A5 KOHLEHTPMYECKUX WaxT no dopmyne (79), ecnv ntepayust HayMHaeTcs ¢ MPUHATOR cTapTo-
BOW BENWUYVHbLI AN KaxaoW Temnepatypel T g

2
Tog,j = Tej + To,j ~Tes,j _F(Te,j ~Toy) (79)
j
nnu no qDOpMyﬂe (80), eCcnun uTepaunsa HauyMHaeTCs C OAHOIo M3 NPUHATBLIX CTAPTOBLIX 3HAYEHWN TOB_,'

2
Tep,j =Te,j + To,j — ToB,j _F(Te,j -To,j)s (80)
j
raoe TOJ — TemMneparypa ObIMOBbIX ra30B B KOHLE CeKUUn J' KOHCTPYKUWMK OANnA yaoaneHna ObIMOBbIX ra3oBs, K;
Te,j — TeMnepartypa ObIMOBbLIX ra30B Ha BXo4e B CeKLI,MI'Oj KOHCTPYKUMKU ONA yoaneHusa ObIMOBBIX ra3os, K,
TOBJ — TeMneparypa B0O3ayxXa O5d ropeHnuAa Ha BXone B CEKU,V”Oj KOHCTPYKUWKX ONnA yaoaneHnAa ObIMOBbIX

rasos, K;
B, — Temneparypa Bo3ayxa AnA ropeHus B CeKLMW j KOHCTPYKUWKW ANA yaaneHus ObIMOBbIX ra3os, K;
Kj — KoapPULMEHT OXNaXOEeHUA B CEKLUW j KOHCTPYKLUK ONS yOAaneHnsa ObIMOBLIX rasos.

Te

MpumedvaHue — lNprBeOeHHbIE BbIlLE YpaBHEHWS OCHOBAHbI HA NMPEANONOXKEeHUN, YTO Nepeaaqy Tenna MoxHO
NPUBNM3MTENLHO PaccYnTaTh MO pasHULLe CPeaHMX TeMnepartyp.

15.8.2.8 Temnepatypa ObIMOBLIX rasoB, ycpegHeHHas no AnuHam cekuMW KOHCTPYKUWW ANA yaaneHus
ObIMOBbIX ra3oB

TemnepaTtypa ObIMOBbLIX [A30B, YCPeAHEHHas Mo AMMHAM CEKLIMM j KOHCTPYKUUWU ANA yOaneHWus ObIMOBbIX
ras3oB, pacCYMTLIBAETCA ANA KOHLUEHTPUYECKUX LWAXT No cnegyowen dopmyne

To 1+ T4
. 0./

rae T,,; — Temnepartypa [biMOBbIX ra3oB, yCPEAHEHHAs MO ANUHAM O[HOW CEKLWM j KOHCTPYKUMM Ans yaa-
neHus ObIMOBbIX rasos, K;

Tej — TemnepaTypa AbIMOBbIX ra30B Ha BXOA4E B CEKLMIO j KOHCTPYKLWW ANSA yAaneHusa ObIMOBbIX rasos, K;
Toj — TemnepaTtypa ObIMOBLIX FA30B Ha KOHLE OOHOW CEeKLWW j KOHCTPYKUMW ANA yaaneHus ObIMOBLIX
rasos, K.

15.8.2.9 Temnepartypa Bo3gyxa ANS ropeHusi, ycpedHeHHasa no ArvMHam OJHOre yvacTka KOHCTPYKLUK
ONS yaaneHus ObIMOBLIX ra3oB

Temnepatypy Bo3Oyxa ANl TOpeHns, yCpeaHEeHHYH Mo ANWHAM OHOW CEKLUK j KOHCTPYKUMKW ONd yaane-
HWA ObIMOBbIX ra30B, PACCYMTLIBAKT ANSA KOHLEHTPUYECKMX YCTaHOBMNEHHbIX TpyBonpoBogoB No cneayroLen
dopmyne:
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Tepj + ToB,j
Tme,j = — (82)

roe TmB,j — Temneparypa Bo3ayxa Ansl FTOPEHUA, YCpeOHEeHHas No ANWHAaM OHOW CEKLUWMW j KOHCTPYKUUK Ans
yaaneHnsa ObIMOBLIX ra3os, K;
B — Temneparypa Bo3ayxa Ans ropeHns Ha Bxoae B CEKLMIO j KOHCTPYKLMW AN YOaneHUst ObIMOBbIX
rasos, K;
ToBJ- — TemnepaTtypa Bo3gyxa ONs FOpeHUs Ha KOHLEe OOHOW CeKLWW j KOHCTPYKUMW ANs yaaneHus
ObIMOBbIX rasos, K.
15.8.2.10 Utepauwns
[nsa pacueta TOJ-M ToBJ- HeoOxoOMMOo 3HaTb COOTBETCTBYIOLUME TEMMepaTypbl BO3AyxXa AMNs ropeHus TeBJ
BO BCEX Y3NOBbIX TOWKAX. [1na onpefeneHna TeMnepaTtypbl BO3gyXa AN ropeHusa Ha BXo4e B CaMyH BEPXHIOH
CEKLIMIO KOHCTPYKLWMW AN yoaneHua ObIMOBLIX razos N K, ucnons3ywT bopmyny

T

e

seg’
TeB Ny = TLs (83)

rae TeB,Nseg — TemnepaTypa Bo3fyXa AN ropeHus Ha BXOA4e B CeKUuKo Nseg KOHCTPYKUMK AN yaaneHus
ObIMOBbIX ra3os, K;
T, — Temnepartypa HapyxHoro Bo3ayxa, K. }
HauuHas ¢ ogHoro M3 npegnonaraemMslX CTapToBLIX 3HAYEHUW Ang TeBJ cdopmynel (64) — (81) ncnonb-
3YIOTCA C COOTBETCTBYIOLLMM NMOBTOPEHUEM A0 Tex Mop, noka npubnmxeHue k Tij < Nseg He JOCTUIHET Bbl-
nofnHeHus cneaywouwen opmynbl:

|TeB,j = ToB,j+1| < Ana  j < Nggg- (84)

Nseg
Mpu pacyeTe TemMmnepaTyp BO3AyXa OANA ropeHusi OT OCHOBAHMS A0 YCTbA AN KOHLEHTPUYECKUX LIaxT B
cUCcTEMax «BO3QYyX—AbIMOBbIe rasbl» (LAS) Mcnonb3ytoT criegytoLyo dopmyny:

T

oBj = TeBj1 ANA j> 1, (85)

roe T

eBj — TemMnepartypa Bo3fgyxa OINA ropeHnA Ha BXOoOe B CEKLLHI'DjKOHCprKL]VWI Ana yganeHna abiIMOBbIX

rasos, K;
TOBJ+'| — TemnepaTypa BO34yxa AN TOPEHWS Ha KOHUE CeKUuWW f +1 KOHCTPYKUWKM ONS yaaneHus ObIMO-
BbIX rasos, K;
N,a.eg — KOINUYECTBO Y4aCTKOB KOHCTPYKUMW NS yaaneHusa ObIMOBbLIX ra3oB A8 pacyeTa.
WTepauunto no onpeneneHuto ]"OB,1 HeobXxoQUMO NpoAOMKaTh A0 TeX Mop, NoKa He ByaeT BbIMOMHATLCS
cnepywowana dopmyna:
IToB Ngeg = TLI= T, (86)

MpumevaHune — [o Tex nop, NOKa BbINONHAKTCA yCcrnoBua ypaBHeHnid 85 1 87, ana peweHua dopmyn (64) —
(82) MOryT MCMOMNb30BaATLCA TAKKe Apyrne MaTeMaTuyeckme MeTogbl.

15.8.3 KoHueHTpuUYeckne coeguHUTENbHbIE 3NEMEHTbI

15.8.3.1 KoadbdpmuymeHT Tennonepegaym Mexgy ObIMOBLIMU ra3amMu U NPUTOYHBLIM BO3OYXOM B KOHLIEH-
TPUYECKNX COEOUHUTENbHLIX 3NeMeHTax

KoadhdhmumeHT Tennonepenaqvm mexny ObIMOBBIMUW ra3aMn KU BO3OYXOM OIS FOPEHUSA B KOHLEHTpUYe-
CKMX COeWHUTENbHbIX 3NIeMEHTax j pacCYMTLIBAKT MO crefyolen dpopMyne:

1

ky ;= (87)
5] !
1 ( 1 ) Dyy
+Sy-||— +
Oy j Ay Dhav,j-%av,j - Srad
e Ky — KOS(DULMEHT Tennonepenasn Mexmy AbIMOBLIMA rasaMiu U BOSAYXOM ANSi TOPEHMs B

coeguMHUTENbHOM 3MNeMeHTe /, BT/MZ'K;
— KO3 ULMEHT TENNOOTAAYN MeXOY AbIMOBLIMA ra3aMu U BHYTPEHHEN NMOBEPXHOCTLIO TPYObI
Onsa ynaneHus AbIMOBbIX ra30B KOHLUEHTPUYECKOrO COEANHUTENBLHOMO 3NEMEHTa J, BT/MZ'K;
Sy — nonpaBoYHbIif KO3 MULWNEHT NPK OTCYTCTBUN TEMMEPATYPHOTO PaBHOBECHS,

Oy,
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1
(_ — TEPMWYECKOE COMpoTUBEeHWe Tpybbl AbIMOBbLIX rA30B KOHUEHTPUYECKOrO COeAMHUTENbHOMO
A V. j 3NeMeHTa j, BT/m2-K;

Dpyj — rvapasnudecknit AMameTp kawana fans yaaneHus [biMOBbIX ra30B B KOHUEHTPUYECKOM
COEAMHUTENBHOM 3MEMEHTE j, M;
Dhay,j — HapyHbiit rupasnuecknii sameTp TpyBbl ANA yAANeHNA AbIMOBLIX ra308 KOHL@HTPUHeCKoro
COEAMHUTESIbHOIO ANeMeHTa j, M;
Ogyj — KOIPPULMEHT TENNOoOTAA4M MEXAY BO3AYXOM ANS TOPEHMA M BHEWHEW MOBEepXHOCTLIo
[bIMOBOI TPY6bl KOHLIEHTPUYECKOrO COAVHNTENBHOTO anemenTa j, BT/m2-K;
S;aq — MONPaBOYHbIN KOIMMULMEHT ANA N3MYHEHNS.
NS KOHUEHTPUYECKMX COBAMHUTENBbHBIX 3MEMEHTOB KOpPPEeKTUpYyowmin daktop Sy = 1.
HT1oBbI y4ecTb BNUAHNE N3NYHEHWUs OT BHELWHEN NOBEePXHOCTU TPyDObl ANA AbIMOBbLIX ra30B Ha BHYTPEH-
HIOIO MOBEPXHOCTL TPY6bl NPUTOYHOTO BO3AyXa B COEAMHWTENBbHOM 3MEMEHTe, BenuYnHa K; COAepXMT mo-
MPaBOYHbIN KOIPMULMEHT Sy, 3HAYEHNE KOTOPOro NPUHUMAETCSH PaBHbLIM 2.
Ans KOHUEHTPUYECKMX COeAMHUTENBHbIX 3MEMEHTOB, B KOTOPLIX TeMnepaTypa BHYTPEHHEW CTEHKU Tpy-
Bbl ANs yoaneHus AbIMOBLIX ra30B BCEraa HWKe TeMnepaTypbl TOYKM pOCbl, HEOBXOAMMO MCMONb30BaTh 3Ha-
yeHne S 4= 1.

Cnepnyet onpenensTb o Bt/M2-K, no tdopmyne

aV,
?LBV - Nu i
J av,j
Oy, j = D (88)
hBV, j
o
Doy =BV 89
hev.j = T (89)
av,j tViB,j
0,16
hBV,
NUaV’j = 0,86 . D_ 'NUBVJ, (90)
hVa,j
W
v 0,67 D 0,67
BV,j hBV,j
Nugy ; =| ——3 | .0,0214.(Re%8 . -100). Pr0#4 |14+ 2L | (91)
W . BV,j BV,j e 5
Wsmooth BV, j V.J
c
Wgy,j - Dhev,j
Regy j = ———, (92)
VBV, j
roe ?“BVJ — KO3thMLMWEHT TennonpoBOAHOCTW BO3AyXa OS5 TOPeHUsa B COEQUHUTENbHOM 3MEMEHTE |,
Bt/m-K;
N“a\/j — yucrno Hyccensra AnNs BHELHEW CTOPOHbI TpyDObl ABIMOBLIX rA30B COEAWHUTENLHOMO 3ne-
MeHTa j, BT/M2:K;
DhBVj — rugpaenuYecknin JUaMeTp KaHamna npMTOYHOro BO34yXa KOHLIEHTPUYECKOro CoeaMHNTENb-
HOro aneMeHTa j, M;
ABVj — nrnowagb NonepevyHoro CeYeHUss kaHana npMTOYHOro BO3gyXa KOHUEHTPUYECKOro coenu-
HUTENLHOTO BMeMEHTa J, M2;
an — BHELLHWA NepuMeTp TpyDbl ANS OIMOBLIX Fa30B KOHLEHTPUYECKOTO COEANHUTENBLHOTO 3Me-
MeHTa j, M;
UiB,j — BHyTpeHHM_m nepumeTp Tpybbl BO3ayXa ANSA rOPEHMA KOHLEHTPUYECKOro COeqMHUTENEHOIO
3aneMeHTa j, M;
DhVaj — BHELUHWA rMapaBnn4eckMi ouaMeTp TpyObl AbIMOBbLIX ra30B KOHLEHTPUYECKOrO COEaMHM-
TENbLHOTO 3NeMeHTa j, M;
NUBW — yucno Hyccenesta Ang 6a3oBoro MaccoBOro pacxoga KoHLEHTPUYECKOro COeaMHUTENBHOTO
anemeHTa j;
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gy, — Camoe BbICOKOE 3HadyeHne KO3 ULMeHTa TPEHWA BHYTPEHHEN MOBEPXHOCTU COEOWNHU-
TENbHOro BO3AYXOBOAA NPUTOYHOIO BO3AYyXa MMM BHELLHEN NOBEPXHOCTN TPYObl AbIMOBbIX
razoB B KOHLEHTPUYECKOM COBAUHUTENBHOM 3NIEMEHTE J;
3HaveHne KoadduureHTa TpeHUs ANs KaHana NPUTOYHOro BO3A4YyXa KOHLUEHTPUYEeCKoro
COEAWHWUTENbHOrO 3NeMeHTa j Npy NaMMHApPHOM TEYEHWUN;
ReBVJ- — yucno PeHonbAca B KaHane NpMTOYHOMO BO34yXa KOHUEHTPUYECKOro COEAMHUTENbLHOro
aneMeHTa
PrBV,j — yucno lMpaHaTns ons Bo3gyxa AN roOpeHWs B KOHUEHTPUYECKOM COeAMHWUTENbHOM 3ne-
MEHTE J;
LVJ — LONMHA KOHLEHTPUYECKOTO COEQUHUTENLHOIO 3MEMEHTA j, M.
15.8.3.2 KoadhhmumeHT Tennonepefaym Mexay BOo3aAyxoM Orsi TOPEHUS U OKPYKaoLWMM BO3QYXOM OMs
KOHLIEHTPUYECKMX COEANHUTENBbHbIX 3NEMEHTOB
15.8.3.2.1 ObLwme nonoxeHus
KoathhmumeHT Tennonepenadym Mexay BO3AYyXOM OM1s1 FOPEHUA U OKPYXatLWMM BO34YXOM AN KOHLEH-
TPUYECKNX COEQUHUTENBHBLIX 3NEMEHTOB onpegenseTcs no dopmyne

1
kavj = : (93)
1 ( 1 ) Dhigv,j
S S SH 2 w e T s S
wiBY,j AJgyvj DhaBv,j ®aBv.;

‘Psmooth,BV,j -

roe kBVJ. — KoahhULMEHT Tennonepeaaqu Mexay BO3yXOM ,Elﬂﬂzl'opEHMH W OKpYXalLiUM BO3AYXOM B
KOHLEHTPUYECKOM COeanHUTENLHOM anemMeHTe j, BT/m=K;
gy, — KO3(hhULMEHT TENNOOTAAYM MEXAY BO3AYXOM AN FOPEeHWMA M BHYTPEHHEN MOBEPXHOCTbLH
TpyGbl MPUTOYHOTO BO3AYXa KOHLEHTPUYECKOTO COeUHUTENLHOrO anemenTa j, Br/mZ:K;
Sy — MonpaBoYHbIA KO3 dULNEHT NPU OTCYTCTBUAN TEMMNEPAaTYPHOro paBHOBECUS;

(l} — TepMWUYEeCcKoe CONpoTUBIEHUE TPyObl MPUTOYHOrO BO34YXa KOHLEHTPUYECKOTO COEAUHUTEbL-
Ay, HOrO anemeHTa j, BT/mM2:K;
DhiBVJ — rMopaBnNUYECKUA AMaMETP KaHana NpUTOYHOIo BO34yXa KOHLEHTPUYECKOrO COEAMHUTENBHOIO
3nemeHTa J, M;

DhaBVJ — HapyXHbI ruapasnuyeckuin AnameTp CoefMHUTENbLHOro BO3AYX0BOAA MPUTOYHOrO BO3AyXa
KOHUEHTPUYECKOTO COEAMHUTENBHOMO 3NeMeHTa Jf, M;
K03 DULMEHT TENNOOTAAYN OT BHELLHEN NOBEPXHOCTU COEOUHUTENBHOIO BO34YXOBOAA NpU-
TOYHOrO BO3[yXa KOHUEHTPUYECKOT0 COEAMHUTEITbHOMO 3NEMEHTA j K OKpYXatLLlemMy BO34YXY,
BT/M2-K.

Ans KOHUEHTPUYECKNX COEAUHUTENbHbIX 3NIEMEHTOB KOPPEKTUPYIoLWMiA hakTop Sy = 1 cneayet onpeae-
nAate Kgy Br/m2-K, no cnegywllen coopmyne:

OaBvj —

gy i Nugy -
_ “BV,j iBV,j
%BvT T (24}
hBV,j
o4
0,16
B Dhav.j
NuiBV,j =:| —0,14- —D 'NUBV,J"! (95)
hiBV,j
roe )\‘BV,j S KOGd’JCbMLI,VIEHT TennonpoBogHOCTU BO34yxXa A5A TOPEHNA B KOHUEHTPUYEeCKOM COeqUHUTETTbHOM

anemeHTe j, BT/mK;

Nug,,; — uucno Hyccenera ans 6a30BOr0 MaccoBOro pacxoda B KOHLEHTPUYECKOM COeOQUHUTEMLHOM
anemeHTe |, B1/mMZ-K;

Dyy,j — rapaBnnuyeckuit AMamMeTp kaHana npyUTOYHOTO BO3/lyXa KOHLIEHTPUYECKOTO COEAMHNTENBHOTO
anemeHTa j, M;

Nuigy; — 4ucno Hyccenbta Ans BHYTPEHHEW CTOPOHbI COEAMHWTENBHOTO BO3AYXOBOAA MPUTOYHOTO
BO3yXa KOHLIEHTPUYECKOrO COeANHUTENbLHOTO anemeHTa j, Br/m2 K;

43

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 49 / 66
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.2-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65923
https://gostexpert.ru/gost/gost-59978.2-2022?utm_source=pdf&utm_medium=65923&utm_term=page

FOCT P 59978.2—2022

DhaV,j — BHELUHWIA rMapaBnuyeckMin gunameTp TpyObl ObIMOBLIX ra30B KOHLEHTPUYECKOro CoeqMHUTENb-
HOroO 3NemMeHTa j, M;
DhiBVJ- — BHYTPEHHWIA TMapaBnuyYecknii guameTp coeavHUTEeNbHOro BO3AyXoBoAa NPWUTOYHOIO BO3dyxa
KOHLIEHTPMYECKOTO COeQUHUTENBHOTO 3NeMeHTa f, M.
paccunTbiBaT no gopmyne (91), a Dy gy, ;— no dopmyne (92).
15 8. é 2.2 KoadhpmuymeHT oxnaxgeHus and TpyObl AbIMOBLIX ra30B KOHLUEHTPUYECKOro CoeqUHUTENbHO-
ro afnemMeHTa
KoaddmumeHT oxnaxgeHusa onsa Tpyobl ObIMOBbIX ra30B KOHLEHTPHUYECKOro COeQUHUTENBHOMO af1eMeH-
Ta pacc4UTLIBaKOT No popmyne

kV,j'UVj'LVj

Kvj=—F o (96)
V.j pVj
roe KVJ- — KkoahdurLMEeHT oxnaxaeHus TpyObl AbIMOBLIX ra30B KOHLEHTPUYECKOrO COEAMHUTENbLHOrO ane-
MeHTa J;
ij — koadhduLmMeHT Tennonepenaqv Mexay KaHanoMm AbIMOBbIX Fa30B W KaHanom MpUTOYHOro
BO30yXa KOHLEHTPMYECKOTo COeqWHMTENbHOrO aNemMeHTa J, Br/mM2-K;
UVj — nepuMeTp TpyObl AbIMOBbIX ra30B KOHLEHTPUYECKOTO COEAMHMTENbHOMO 3remMeHTa j, M;

LVJ' — AJIMHa KOHUEHTPW4YeCKOro coeMHUTeNnbHOro arieMeHTa j, M;

m\,’f — MAacCOBbI pacxof, AbIMOBbIX ra30B B KOHLUEHTPUYECKOM COEOUHUTENBHOM 3MEMEHTE j, Kr/c;
CpVJ- — yOenbHas TenrmoeMKOCTb ObIMOBbIX ra30B B KOHUEHTPUYECKOM COeAWNHUTENbHOM 3MeMeHTe j,
Oaxc/kr-K.
15.8.3.2.3 KoadbpumumeHT oxnaxgeHus COedWHUTEerNbHOro BO34YyX0BOAa KOHUEHTPWUYEeCKUX COednHM-
TenbHbIX 3NEeMeHTOB
KosdhdpuLMEHT oxnaxaeHUs CoeqUHUTENBHOTO BO3OYX0BOAA KOHLEHTPUYECKMX COEQUHUTENBHLIX 3ne-
MEHTOB j paccuMThIBaoT no opmyne
kav,j-Uisv,j Ly,
Kev,j =— : (97)
mgy,j - Cpv, j

roe KBV,]' — KOGCbeVIL]MEHT oxnaxageHma B COeJVMHUTENbHOM BO3OyXOBOOE MPUTOYHOIO BO34YXa KOHLEH-
TPUYEeCKOro CoeuHNTENbBHOTO anemMeHTa J;
kBV} — I(OBCbeMLiI/IEHT Tennonepegadn Mexay so3oyxXom ,EU'IFI ropeHna 1M OKpyXakwuwum BO3QYXOM B
KOHUEHTPpUYEeCKOM COEQUHUTEINTbHOM 3rIEMEHTE j, BT/M K;
UiBV,j — BHyTDEHHMI/I nepuMeTp CoeUHUTENbHOro BO34yXoBo4a KOHUEHTPWUYeCKOro coeguHUTernbHOro
aneMeHTa J/, M;

LVj — ANWHa KOHUEeHTPWUYeCKOro CoeaMHNTenbHOro anemMeHTa j, M;

mBVj — MAacCOBbI pacxof Bo3ayxa Ans ropeHus B KOHLEHTPUYECKOM COEAUHUTENBHOM 3MeMeHTe j, Kr/c;
CpBVj— yOoenbHas TennoeMKOCTb BO3ayXa ANA FOPeHUsl B KOHLEHTPUYECKOM COeOWHUTENLHOM 3ne-
meHTe j, Ix/kr-K.

15.8.3.3 Temnepatypa ObIMOBLIX Fa30B B KOHLUE KOHLEHTPUYECKOro COEQUHUTENBHOIO aneMeHTa (ToVJ)
Temnepatypy ObIMOBbIX Fa30B B KOHLE KOHLEHTPUYECKOr0 COEAUHUTENBLHOMO 3NeMEeHTAa j paccUYUTLIBaKT

no gpopmyne

(2_KVJ) (2+KBVJ) TW_,'+2 KV_,' (EVJ TWj+2 TBV,j+KBV,f-TUV,j)

T

ov,j = ) (98)
(2+KV,])(2+KBV,j)+ 2KV,] EV,]
mV [ C V [
ey (99)
Mgy j - “pBV,j
Tevj= Top (100)
raoe TOVJ — TemMneparypa AbIMOBbIX ra30B B KOHUE KOHUEHTPWUYEeCKOro COeguHMTENbHOIo arnemMmeHTa j, K;

KVj — KoadhULUMEHT OXNaKAEeHUA ObIMOBOM TPyDOM B KOHLUEHTPUYECKOM COEOUHUTENBHOM 3NIEMEHTE J;
KBVJ‘ — KO3 DULUMEHT OXNaXKAEHUA COeAWMHWTENbHOro BO34YXOBOAA B KOHLUEHTPUYECKOM COEeguHU-
TENbHOM 3MNeMeHTe J;
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TWJ — TemMnepartypa ObiIMOBbIX ra30B Ha BbiXo4e U3 nany6xa MCTOYHUKa TEI'IJ'Iaj, K;

EVJ — OTHOLWEeHWe TennoBbiX MNOTOKOB [AbIMOBbLIX ra30B W MPUTOYHOTO BO34yXa B KOHUEHTPUYECKOM
COoeUHUTENBbHOM 3NeMeHTe [

TeBV,j — TemMnepartypa BO34yxXa And ropeHuAa Ha BXo4e B KOHL[eHTpW—IECKMﬁ COEOUHUTEINBbHbLIN 3NeMeHT
) K

TUVJ — TeMnepartypa OKpyxXarlero Bo3ayxa KOHUEHTPUYECKOro CoOeguUuHNTEINBHOIo 3reMeHTa j', K;

mvd- — MaccoBbl# pacxof AbIMOBbLIX ra30B B KOHLEHTPUYECKOM COeAMHUTENEHOM 3IeMeHTe J, Kr/c;
pr— yaensbHas TennoemMKOCTb ObIMOBLIX FAa30B B KOHLUEHTPUYECKOM COedUHWUTENLHOM SnemeHTe j,
Iox/kr-K.
mBV, § — MaCCOBLIi pacxof Bo3ayxa AN rOPeHUsi B KOHLEHTPUYECKOM COEOMHUTENBHOM SreMeHTe j, Kr/c;
CpBVJ — yAenbHasi TeNNoeMKoCTb BO3ayXa Ansi TOPeHUs! B KOHLEHTPUYECKOM COeANHUTENLHOM 3reMeH-

Te j, Ox/xr;

ToB,j — TeMneparypa Bo3gyxa ANA ropeHus B KOHLUE CEeKUWW j KOHCTPYKUWKW ONA yAaneHus ObIMOBbIX
rasos, K.

MpumeyvaHne — BelwenpuBeneHHoe ypaBHeHWe (98) ocHoBaHO Ha NPeAnonoXeHUW, YTo Tennonepedady

MOXHO npmﬁnwameano paccy1TaTh Ha OCHOBE pasHuubl CpEeOHUX TEMNEPaTyp.

TewlnepaTypy BO34YXa AnA ropeHna Ha KOoHuUe COoedUHMTENbHOro Bo3ayxoeoaa KOHUEHTPUYECKOro Co-
eJWHUTEeNbHOro arnemMmeHTa paccyMTbIBakT Mo cbopMyne

Tov,j =Tw,j +Tov,j —Temv,j — %(Tw,j - Tov,j)a (101)
i
roe TOBVJ — TemMnepartypa Bo3gyxa ard ropeHna B KOHUE KOHUEHTPUYeCKOro CoegMHNTEeNbHOIo SﬂeMeHTaj, K,
TW,j — TeMnepartypa ObIMOBbLIX ra30B Ha BbIXoOe U3 nanyﬁKa NCTOYHWUKa Tenﬂaj, K,
TDVJ — TeMmneparypa ObIMOBbIX ra30oB Ha KOHUEe prﬁbl ona yoaneHusa ObIMOBbBLIX Ta30B KOHUEHTpU4de-
CKOIro coegmHMUTeribHOro anemMeHTa j, K,
TEBVJ — TeMI‘IepaTypa BO3,D|yXa Ana ropeHna Ha BXo4e B KOHLI,eHTleLIeCKVlFl COE,E[WHV!TeﬂbelPl aneMeHT
LK
—_— KOSCbeMLI,MeHT oXnaxgeHna ObIMOBbIX ra30B B KOHUEHTPWUYECKOM COeUHWUTENTbHOM anemMeHTe j

KV,J'

MpumeyaHue — [JoONONHATENLHO K NPOBEPKE YCMNOBKA N0 TeMMepaType KOHCTPYKUMK ANA yAaneHWs AbIMOBbIX
razoB MoxeT BObITb Takke HeobxoaMma NpoBepka TeMNepaTypbl BO3Ayxa ANA ropeHus Ha KOHLE BO34yX0BoAa NPUTOYHOMO
BO3[yXa KOHLEHTPMYECKOoW TpyBbl ANA ALIMOBbLIX A30B, £CNv NPoU3BOOMTENb UCTOYHUKA TEMMNA YKa3bliBaeT CaMyto BblCO-
Ky TEMMNEepaTypy NpUTOYHOTO BO3OyXa.

15.8.3.4 TemnepaTtypa AbIMOBbIX ra3oB, ycpegHeHHas Mo ANWHE KOHUEHTPUYEeCcKoro coequHUTErNbHOro
anemMeHTa j

TemnepaTtypy ObIMOBBIX ra30B, YCPEAHEHHYIO MO ANMHE KOHUEHTPUYECKOro COeAUHUTENBHOMO 3NeMeHTa
J, paccuyuTbiBaloT no dopmyne

Twit+Tov;
J oV,
TmV,j = —2 ; (102)

roe me — Temnepartypa ObIMOBbIX ra3oB, yCcpeaHeHHas no ANWHE KOHLEHTPMYECKOT0 COEAMHUTENbHOro
anemeHTa j, K;
TWJ- — Temnepartypa AbIMOBbIX ra3oB B NaTpyOke ObIMOBLIX ra3oB UCTOYHKMKa Tenna J, K;
TDVJ- — Temneparypa AbIMOBbIX ra230B Ha KOHLE AbIMOBOIO KaHana KOHLEHTPUYECKOro COEAUHUTENBHO-
ro anemeHTa j, K.
15.8.3.5 Temnepatypa Bo3ayxa 4rs ropeHus, ycpeaHeHHas no AnuHe KOHLEeHTPUYECKOro coeauHUTENb-
HOro anemMeHTa j
Temnepatypy Bo34yxa ANs rOpeHUs], YCPEOHEHHYO NO ANWHE KOHLEHTPUYECKOro COEANHUTENBHOIO ane-
MEHTa j, paccyMThIBaKT No opmyne

T i+ T i
eBV,j oBV,j
Thpy,j =————— (103)
2
roe TmBVj — TeMnepartypa Bo3gyxa ard ropeHunad, ycpegHeHHadA no 4JinHe KOHUEHTPUYECKOro COeOnMHUTETb-
Horo anemeHTa j, K;
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TeBVj — Temnepartypa BO34yxa AndA ropeHvsi Ha BXo4e B BO3OYLUHbIA KaHAmN KOHLEHTPUYECKOro coeau-
HWUTenbHoro anemeHTa j, K;
T By, — TemnepaTypa Bo3ayxa /Ans ropeHus Ha KoHLe kaHana npuToYHOro BO3AYXa KOHLEHTPUYECKOTo

(o]
coeguHUTenLHoro anemMeHTa j, K.

15.9 laBneHue B WaxTe NpUTOMHOro Bo3ayxa

15.9.1 CamoTsra B Bo3AyLIHOW WIaxTe CeKLUWM j KOHCTPYKUWK ANA yAaneHus AbIMOBLIX ra3oB

Camotary B LWiaxTe NPMTOYHOrO BO34yXa B CUCTEMAX «BO3AYyX—AbIMOBbIE rasbi» (LAS) ¢ oTaenbHbIMK
LaxTamm, Kak U B cucTeMax «Bo3ayX—abiMoBble rasbl» (LAS) € KOHLUEHTPUYECKMMM WaxTammn ¢ Koaddpmum-
eHToM Tennonepenayn 6onee 0,65 B1/m2 - K cnenyet npuHUMaTh pasHou 0.

CamoTary B lWaxre NPUTCYHOIO BO3AYXa Ha yYacTKax j KOHCTPYKUWK ANA yAaneHWs ObIMOBbLIX ra3oB gpy-
TUX KOHCTPYKLMIA cucTeM «BO3dyx—AabiMoBbie rasel» (LAS) paccumTeiBatoT no popmyne

PHBJ' = Hj Q’(PL - PmBVJ)s (104)

rae Pyg j — CamoTAra B LaxTe NPUTO4HOTO BO3AYXa CeKLm J KOHCTPYKUMW ANS yoaneHns ObIMOBbLIX razos, [1a;
H — BbICOTHI CEKL MW j KOHCTPYKLUKU NS yaaneHus ,ElbIMOBbEX rasos j, K;
g — yckopeHue cBoOO4HOro NageHus, paBHoe 9,81, M/c
pL — MMOTHOCTL OKPYXaKLEero Bo3ayxa, kr/m3;
Pmey,; — MIOTHOCTL BO3AYXa ANA TOPEHNSI, yepeaAHeHHas Mo ANMHE CeKUMN KOHCTPYKLUMM ANs yAaneHus
[bIMOBbIX rasoBs, Kr/m>.
MpumeyaHue — OcHOBbLIBAsACHL Ha onbITe, LenecoobpasHo NpeaycMOTPETL ANS NONepeyHoro ceYeHus KoH-

LlE.'HTpVILIECI(OI?I LaXThl NPUTOYHOIO BO34yxXa MUHUMaArllbHbl€ pa3mMmepsbl. PeKOMEH,E[yeTCH NMpuUHATL NONepe4yHoe ceveHne wax-
Thl NPUTOYHOTO BO34yXa KakK 1,5-I{paTHOE 3Ha4YeHne nonepevyHoro ceveHnd ObIMOBOM prﬁbl.

15.9.2 CamoTsira coeAMHUTENLHOrO 3MemMeHTa Tpy6bl NpUTOYHOro Bo3ayxa
CamoTary CoeMHUTENLHOrO 3MemMeHTa TpyObl MPUTOYHOrO BO3[AyXa B CUCTEME «BO3OYX—ObIMOBbIE
razei» (LAS) c pasgeneHHbIMK LWAXTaMun 1 C LIaxTaMn C KOHLIEHTPUYECKON ObIMOBON Tpyboii ¢ koadduumeH-

BT B
ToM Tennonepenadwn bonee 0,65 > crnegyeT NPUHUMaTb PaBHOM HYMH.
K

CamoTary j coeAWHUTENbHOrO anemeHTa Tpy6Obl NPUTOYHOIO BO3[yXa B CUCTEME «BO30YyX—/AbIMOBbIE
rasei» (LAS) paccunteiBatoT no popmyrne

Pugv; = Hy;9(PL — Pmav,) (105)
rae Pygy; — camoTsra B TpyGe NpUTO4HOTO BO3AyXa COE,EI,VIHMTerIbHOFO anemeHTa j, MNa;
HV . — BbICOTbl COEOUHUTENBHOIo 3riemMeHTa j, :

g — ycKkopeHue cBobOOHOro nageHus, paBHoe 9,81 m/c?;
pL — MMOTHOCTL OKpYXatoLLero Bo3ayxa, kr/m3;
— MMOTHOCTb BO3AyXa ANSA ropeHusi, ycpeaHeHHas no gnvHe TpyObl NPUTOYHONO BO3A4yXa Coeau-
HWTEMNbLHOTO 3nemMeHTa J, kr/mS.

15.9.3 AspoanHaMmuyeckoe COMPOTUBMNEHWE B LUaXTe NPUTOYHOro BO3AyXa y4YacTKa j KOHCTPYK-
UMM AnA yaaneHusa AbIMOBbLIX ra3oB (PRBJ)

A3poanHaM1yecKoe CONpPOoTUBIIEHNE B LIAXTE MPUTOYHOTO BO3AYXa CEKLUWK j KOHCTPYKLUKWK ANA yAaneHns
ObIMOBBLIX ra30B PRB,j pacc4/TLIBAOT Mo hopmyne

PmBv,

PmB,j 2
ZCBJ L wig;+Sems, - Pear, + Sece, Posj- (106)

Fre,j = Seg | VB, >

rae PRB,j — aspoavHaMMU4yecKoe CONpPOTUBMEHWE B LUAXTe NPUTOYHOIO BO3yXa CEKUMK j KOHCTPYKUMK AnA
yaaneHus ObIMOBbIX ra3os, [a;
Sgg — aspoauHamnyecknin KoarUuUeHT cTabubHOCTY NOTOKa AN WaxThbl NPUTOMHOTO BO3AYXa;
lPBJ-— KO3(PPULMEHT TpeHnss B Tpybe NpUTOMHOrO BO3AyXa CEKUMM j KOHCTPYKUMW AnA yaaneHus
ObIMOBbIX ra3oB, M;
LJ,- — ANWHBI y4acTKa j, M;
DhB,j — ruapasnuyeckuini gnameTtp TpyObl NPUTOYHOrO BO3AyXa CEKUWM j KOHCTPYKL MU AN yaaneHus
ObIMOBbIX rasos, M;
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ZCB,;‘ — cyMMa KO3 MOUUNEHTOB MECTHLIX COMPOTUBMEHWN B TpyGe MpUTOYHOrO BO3AyXa CeKuWu |
KOHCTPYKUMK AN yOaneHus ObIMOBbIX rasos;

Pmp,; — MMOTHOCTb BO3AYXa ANsl FOPEHWS, YCPEOHEHHas MO AMHe y4acTka j KOHCTpyKUMWM ans
yAaneHws AbIMOBbIX ra3oB, Kr/mS;
Wpg j — CKOPOCTb BO3AyXa ANS FOPEHWS HA OCHOBAHWM CPEHEN NNOTHOCTU BO3AyXa AMs ropeHus

CEKLMW j KOHCTPYKUWW ANS YAaneHusi AbIMOBbIX ra3oB, M/C;

SEMBJ — a’poanHaMUYecKnin kKoadUUNEHT CTAabMNBHOCTM NOTOKA a3pPOoANHAMMYECKOrO CONpPOTUBNE-
HWS, BO3HUKAKOLLErO BCMNeACTBME U3MEHEHWUSI CKOPOCTU MOTOKA B CEKLMM j KOHCTPYKLUKM ANs
yOaneHusa ObIMOBLIX ra3os (SEMBJ = Sgg npu P31,}' 20; SEMBJ =1,0 npu P31U,- <0);

PB31J- — MnoTepu OABNeHWUs U3-3a pa3ferneHusa NoToka NpUTOYHOrO BO34yxa Ha Bxode B Tpyby npuTou-
HOro BO34yXa COeQUHUTENbLHOrO 3rieMeHTa CekUWW j+1 KOHCTPYKUUK ONs yOaneHUs ObIMOBbIX
rasos, [la;

SEGBJ — a3%poANHaMUYECKN KO3 MPULIMEHT CTAabWMMNBHOCTU NOTOKa aspoauHaMMYecKoro conpoTuBe-
HWA, BO3HUKAOLLEro BCNeAcTBUE pa3deneHnsi NOTOKOB NPUTOYHOTO BO3yXa (SEGBJ= Sgg Mpw
PGBJZ 0; SEGB,} =1,0 npu Pgg < 0);

PGBJ- — nepenaj gaBNeHns u3-3a U3MEHEHWUs1 CKOPOCTK BO3AYLIHOMO NOTOKa B Tpybe NpUTOYHOro BO3-
OyXa CeKUWUW j KOHCTPYKLWU ONs yaaneHusa ObIMOBbIX ra3oe, Ma.

MameHeHne gaBneHus BCReACTBUE WM3MEHEHWs CKOPOCTWM MOoToKa PGB,,:‘ B Tpybe npuToyHOro BO3gyxa

CEKLUMW [ KOHCTPYKLWW ONA yOAaneHWsa ObIMOBbIX ra30B PaccYUThIBAOT No hopmMyrne

PmB,j 2 PmB,j+1 2 ;
Fee,j = 5 Wmej = Wms,j+ fAe j<N, (107)

PmB.N

Feen = 'Wr%'lB,Ns rae j=N, (108)
roe PGBU,- — U3MeHeHWe OaBrneHust BCNeacTBMe U3MeHEeHUs CKOPOCTM MoToka B Tpybe NpuToYHOro Bo3dyxa
CeKUMM J KOHCTPYKLUMW ANS yaaneHus AbIMOBbLIX rasos, [a;
Pmp, — MAOTHOCTL BO3AYXa AMS FOPEHUS, YCPeHeHHas No AnkHe CeKLMW j KOHCTPYKLUMK ANs yaaneHus
[bIMOBbIX ra308, Krim>;
mB,j — CKOPOCTb BO3AYXa ANs FOPEHMs Ha OCHOBaHM cpedHelr NNOTHOCTU BO3AyXa ANS TOPEHWS B CeK-
Lun j, m/c.
MoTepu AaBneHus PBS.IJ-BCJ'IE,EI,CTBVIS pasgeneHns MaccoBbIX MOTOKOB B 06nacTu BXo4a NPUTOUYHOIO BO3-
AyXa B COeQUHUTENbHBIA 3NeMeHT j+1 paccyMTbiBalOT MO YPABHEHWHO:

4

PmB,j+1 2 .
Fa31j = CB31j+1 T Wme,j+v TAe SN, (109)
C
. 2
BV, j+1 .
Cpa1js1 =035 —2=| . rge j<N, (110)
Mg 11
n
Pagin =0. (111)

roe PB31J- — noTepwu gasneHnsa BcnegcTBMe pasgeneHus MaccoBbIX MOTOKOB B 06rnacTu Bxoga NpUTOYHOO
BO3yXa B COEOMHUTENEHLIN 3anemeHT j + 1, lNa;
C531,j+1 — K02hdULUMEHT MECTHOMO CONMPOTUBINEHNA BCNEACTBUE pa3feneHns MaccoBblX MOTOKOB NpK-
TOYHOrO BO34yxXa Ha BXoAe B TPyOy NpMTOYHOrO BO3ayxa COeaMHUTENBHOrO anemeHTa j+1;
— MNIOTHOCTL BO3AyXa OIS TOPEeHUs], YCpeaHEeHHas Mo ANWHe CEeKUWK j KOHCTPYKLUMK AN yaane-

PmB,j+1 3
HWUA ObIMOBbIX ra3os, Kr/mM>;

mBV j+1 MacCOBbIW pacxon Bo3ayxa aond ropeHnda B COEOUHUTENTbHOM 3NieMeHTe f, Kr/c;

n'?B,jH — MaccOBbIi pacxof BO3[yxa ANsi TOPEeHUsl B CeKUMKN j KOHCTPYKUUKM ANS yOaneHus ObIMOBbIX
rasos, Kr/c.
15.9.4 AspoanHamMudecKkoe CONpOTUBINEHUE TPyDbl NPUTOYHOIO BO3AyXa COEAWHUTENBHOMO 3MeEMEHTA f
(Prav,)
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AspogvHaMu4eckoe conpoTUBrneHne Tpybbl NPUTOYHOIO BO34yXa COeqUHUTENbLHOMO anemMeHTa j (PRBW)
paccuymnTeIBaloT No hopmMyne

Ly, PmBV,j 2
FRev,j = SeB | VBV, = D +ZCBV; 5 WmBv,j +SemBv,j PR32, + Secey,j Fesy,j»  (112)

roe PRBVJ- — aspoguHamMuyeckoe COMNpoTHBIIEHWE B LWAXTe NPUTOYHOIO BO34YXa CEKLUMU [ COeOMHUTENbHO-
ro anemeHTa j, la;
Sgg — aspoanHaMnyeckuii koabuLNeHT cTabunbHOCTM NOTOKA ANA WaxXTkl NPUTOYHOTO BO3AYXa;
Yy, — koadhnLneHT TpeHus B Tpybe NpUTOYHOro BO3QyXa COeOMHUTENBHOTO SMEMEHTA j, M;
LVJ- — OMWHBI COEAWHUTENBHOTO 3NEMEHTA J, M;
DhBVJ- — rugpaBnu4ecknii anameTp TpyBbl NPUTOYHOIO BO3AyXa COEAUHUTENbHOMO 3MIEMEHTA Jf, M;

Y Cay,; — CYMMa KOA(DDULMEHTOB MECTHBIX COMPOTMBIIEHN B TPYGE MPUTOMHOTO BO3AYXA COBMHM-
TENbHOrO AMEMEHTa J;

meVJ — MNOTHOCTb BO34yXa ONA NOpeHnd, ycpeaHeHHad no annmHe COegUuHUTerNbHOro arieMeHTa j, Kr/MS;

WmBV,j — CKOpPOCTb BO34yXa ONnA ropeHnA Ha OCHOBaHMK cpedHen NNOTHOCTU YCTPOKWCTBA ANA CKNTaHWA
TOMNMBA COBAVHUTENBHOTO BNIEeMeHTa j, M/C;

SEMBVJ — aepo,ﬂ,MHaMMMECKMﬁ KOSde)MLI,VIEHT cTabunbHOCTU NOTOKA a3apoanHamMn4eCcKoro conportmene-
HWA, BO3HUKAKLWEro BCnecTtene pa3geneHnd noToKOB NPpUTOYHOIO BO34yXa COeUHNTEIBLHO-
ro aneMeHTa J (SEMBV,j = Sgg npu PBszJ 20;u SEMBV,j =1,0 npu PB32J < 0);

Pgyyj — NOTEPU AABNEHUS U3-33 PA3MENEHNUS MacCOBBIX NMOTOKOB NPUTOMHOTO BO3AYXA Ha BXOAE B
pr6y NMPUTOYHOIO BO34yXa COedMHUTENBbHOIo 3neMeHTa Cekuun j+1 KOHCTPYKUWK ONnA yoa-
neHnA obIMOBbLIX NA30B, |_|a,

SEGBVJ —_— aapOﬂwHaMMHECKMﬁ KOSd:JdpMLI,MeHT CcTabunbHOCTK NOTOKa aspoaMHaMmu4ecKoro conpotuene-
HUSI, BO3HUKAIOLLErO BCMeACTBUE N3MEHEHUS CKOPOCTI NOTOKA COBAMHUTENBHOM 3MNeMeHTa
J (Sggv, = Seg PY Pgpy 2 0; M Sgggy; = 1.0 npu Pgpy,; < 0);

PGBV,j_ nepenag aBleHUA U3-3a U3AMEHEeHWA CKOPOCTW BO3OYLUIHOINO NOTOKa B prﬁe NMPUTOYHOTO
BO3[yXa COeANHUTENLHOTO anemeHTa J, Ma.

MameHeHNne AaBlneHuA BCcrneacrtene MaMeHeHNA CKOPOCTW NOTOKa PGBV,j B pr6e NPUTOYHOIO BO34yXa
coeguHUTenbHoOro 3neMeHTaj pacCHMUTbIBAKOT MO CJ'Ie,Elyl-OLLl,ePI CbOpMyﬂe:

PmBV,j 2 PmB,j 2
Fepv,j = Tj'WmBV,j _TJ‘WmB,js (113)

roe PGBVU,- — W3MEHEHWE AaBMeHWsa BCreaCcTBME UBMEHEHUSI CKOPOCTH B Tpybe NpMTOYHOro BO34yxa coefu-
HUTenNbHOro anemeHTa J, MNa;
PmBv, — NMOTHOCTbL BO34yXa ANs rOpPeHus, yecpeaHeHHas rno AfnHe coeqMHUTENbHOro aneMeHTa J, krim3;
Wrgy, — CKOPOCTb BO3AYXa ANA FOPEHUA B COBANHUTENLHOM 3rieMeHTe J, mlc;
Pmp, — MOTHOCTb BO3AYXa ANA FOPEHNs, yCPeAHEHHas No ANMHE CeKLMM j KOHCTPYKUNW ANA yAaneHus
[bIMOBBIX ra30B, Kr/M3;
— CKOpPOCTb BO3ayxa O6sl TOPeHWA Ha OCHOBaHWW CpPedHeWn MIOTHOCTM BO3AyXa OMH ropeHus B
COeQVHUTENBHOM anemMeHTe f, M/C.
MoTtepwn pasneHwns P832,j BCNEeACTBME pa3geneHus NoToKOB NPUMTOYHOIO BO3A4yxa Ha Bxoae B Tpyby npu-
TOYHOrO BO34yXa COeQMHWUTENLHOro aNeMeHTa f paccyMThiBaloT No cnegyowen dopmyne:

WmB,j

me,j 2
Pa3z,j = B3z, 5 Wms,» (114)
Cc
A 0,27 s 0,11 i A & 2
BV,j BV.j BV,j
{pazj = [1-0.3- B el | s Pt e 8 1COSY [ +| — J. s . (115)
Ay j Mg, j Mg Apv,j Mg Apv,
rage PB32J — NOTEPK OaBlrieHnA BCNeacTBMe pasgerieHnAa NoToKOoB NpPUTOYHOIO BO34yXa Ha BXo4de B pr6y
MPUTOYHOTO BO34YXa COeAMHUTENBHOrO anemeHTa j+1, MNa;
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Pmpg, — MMOTHOCTL NOTOKA BO3/yXa AMS TOPEHNS, YCPEAHEHHEs MO ANnHe CEeKLMK j KOHCTPYKLUMK Ans
yAaneHns AbIMOBbIX ra3oB, Kr/m3;
Wimp,j — CKOPOCTb MOTOKa BO3Ayxa A1 TOPEHUsI, ONPEEneHHas Ha OCHOBAHWM CPEAHeN MIoTHOCTH
MPUTOYHOTO BO34YXa B CEKLMK j KOHCTPYKUMMW ANS yaaneHus ObIMOBbIX rasor, M/c;
— MaccOoBbIi pacxoq Bo3adyxa Ans ropeHus B COEAMHUTENBHOM aNeMeHTe j, Kr/c;

oy i — MAaCCOBbIA pacxo[ YCTPONCTBA B CEKLIMM j KOHCTPYKUMW ANS yOaneHus ObIMOBbLIX rasos, Kr/c;

AB — nnowagb NonepevyHoro cevyeHnsa LWaxThbl MPUTOYHOIO BO3AyxXa KOHCTPYKUWW ANS yAaneHna Abl-
MOBbIX ra3os, M2;
Agny ; — nnowagb nonepeqHoro cedeHus Tpybbl NPUTOYHOMO BO34YyXa COEANHUTENBHOMO 3NEeMeHTa J, M2;
BV,
= yron nogknw4veHus Tpybbl MPUTOYHOrO BO34yXa COEOMHWTENBHOrO 3feMeHTa j K waxTte npu-
TOYHOrO BO34YyXa B CEKUMU j KOHCTPYKUWW ANA yOaneHus ObIMOBbLIX rasos.
Ecnu nmerTca gaHHble OT Npou3BoauMTens, X HeoBxo4MMO NCNONb30BaTb.

15.10 NnoTHOCTL U cKOpPOCTbL BO3AYXa ANA rOpPeHus

15.10.1 MNOTHOCTb U CKOPOCTb YCTPOWCTBA ANA CKUraHUA TONNMKWBA B WaxTe NPUTOYHOro BO3Ay-
Xa, ycpeaHeHHble Mo AfMHEe yYyacTKa KOHCTPYKUUKU

Mpw pacyeTe «BO3OYX—OabIMOBbIE rasbl» (LAS) ¢ ogHon asimoBon Tpybon ¢ koadduumneHToM Tenmo-
nepegaqn He Gonee 0,65 Br/m2-K, TemnepaTypa Bo3ayxa Ans ropeHnsi GyaeT BapbUMpOBaTLCA U MO3TOMY He-
obxogMmo nocnenoBaTenbHO NPOBOOAUTL pacHeT NNOTHOCTHU.

[MnoTHocTb PmB,» kr/m3, BO34yXa AN ropeHus B LLaxTe NPUTOYHOMO BO3AyXa, yCpeOHeHHas rno AnuHe
y4acTKa j, paccunTbiBalOT no opmMyre

PmB,j = (116)

—l
RL T,
rae p. ~ — AaBneHue HapyxHoro sosgdyxa, MNa;
R, — rasosas noctosHHasA Bo3ayxa, Ibx/kr - K;
T, .r;— Temnepartypa Bo3gyxa Ons ropeHusi B COeAWHUTENBHOM 3NeMEHTEe j BO3AYLLIHOW WwaxThl, K.
mB,/
CkopocTb W, -, M/C, BO3AyXa ONS FOPEHUA B LUAXTE NPUTOYHOIO BO3AyXa, YCpeaHeHHas no ArnvHe cek-
_ mB,j
LUK j KOHCTPYKLMW OANSA yOaneHWs ObIMOBbLIX ra30oB, PACCYMTLIBAKOT No popMmyne

Mg

_ J

WmB,j = —_—, (117)
Ag jPmB,j

roe n".'B”,- — MaccoBbIn pacxod Bo3dyXa AnA rOpeHnA B BO3,C|,yL|JHO|:1 waxre YCTDOFICTBEI B CeKuun J' KOHCTPYK-

LUun ona yaaneHvs ObIMOBLIX rasoB, Kr/c;
j — nnouwane nonepeyHoro cezqerm;l LIaxThl MPUTOYHOIO BO3A4YXA B CEKLWUK j KOHCTPYKL MK ANd yaa-
NeHnsa ObIMOBbIX ra3os, M<;
Pma,j — MNOTHOCTL BO3AYXa ANS FOPEHNs B BO3YLUHOW WWaxTe, yCpeOHeHHas no ONUHE CEKLWU f KOH-
CTPYKLMW COEOUHNTENBHOMO aneMeHTa, Kr/m3.
15.10.2 MNOTHOCTL U CKOPOCTL BO3AyXa ANA ropeHus, ycpegHeHHble No AfiMHe CoOegUHUTEeNbHO-
ro anemMeHTa
[Mpw pac4yeTe cuCcTEM «BO30YX—[ObIMOBbIE radsl» (LAS) ¢ ogHon Tpybon Anga yoaneHus obIMOBLIX ra30B
¢ ko3thbbvuMeHToM Tennonepegayun He Gonee 0,65 Bt/m2-K TeMneparypa Bo3ayxa Ansi ropeHusi byoeT Bapbu-
pOBaTLCA U NO3TOMY HEOBXOAMMO NOCneaoBaTenbHO NPOBOAWTE pacyeT NNOTHOCTH.
[MnoTHoCTb PmBV,j» kr/mS, BO3QyXa ANA ropeHus, ycpegHeHHas no AnvHe coegUHUTENbLHOro anemMeHTa j,
paccynTbIBalOT No hopMyre

Ag

PL

_— (118)
RL - Tmev,j

PmBvV,j =

rie  p_ — AaBneHue HapyxHoro Bosayxa, Ma;
R, — rasosas noctosHHas sosayxa, [x/(krK);

TmBVj_ TeMmneparypa BO3dyxa AnAd ropeHna B COeaAMHUTENbHOM 3areMeHTe MOoOKNKYeHMUA BOSﬂ,yLIJHOH
NUHKUK, K.
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CkopocTb WimBv,j» M/c, BO3dyxa ANSA rOpeHus, yCpeaHEeHHY0 No ANUHEe COedWHWTENbHOro 3NemMeHTa j,
paccyuTbIBalOT No dopmyne
Mgy

w O —
mBYV, ’
7 Agvj Pmav,

(119)

A€ Wygy; — CKOPOCTb BO3AyXa ANA FOPEHWs, YCPeAHeHHas Mo ANuHe COeANHUTENBbHOTO SrieMeHTa j Bos-
OyLwHon nuHun, Ox/(kr - K);

n"JBVj — MaccoBbI BO34YX AN rOpPeHWs B LIAaxXTe YCTPOWCTBA B CEKLWW COBAVHWUTENBHOMO 3f1eMeHTa J,
Kr/c;

ABVJ — nnouwaib nonepevyHoro cedeHnsa Bo3ayxosona CCOeaANHNTENbHOIo 3J'IeMeHTaj M
meV,j NMOTHOCTb BO34yXa A rOpeHUd, yCpeaQHeHHadA no aAnrMHe CoegnHUTENbHOro QHEMEHTEIJ', KF."M

16 YuyeT BEHTUNATOPOB AbIMOBbIX ra3oB
16.1 O6LKe nonoxeHUs

BEHTMHHTOpr AbIMOBbIX ra30B MOTYT YY4UTbIBATLCH MNMPU pacHeTe KOHCprKLI,I/II?I yoaneHua ObiMOBbIX ra-
30B TOJIbKO B TOM CIy4ae, eclnun:

= paﬁoTa BEHTUNATOPA ObIMOBbLIX ra30B KOHTPONMPpYeTCA npefoXpaHUTeribHbIM yCTpOl‘;'IC.TBOM1 KOTOpoOe
OTKNH4YaeT BCe UCTOYHUKK Ternna B Ccliydae BblXo4a U3 CTPOA BEHTUNATOPA ObIMOBbLIX ra3oB, UMM

- UMeeTCA OOCTaToOYHO O00Ka3aTenbCTB TOro, 4To pa60Ta BCEX UCTOYHWUKOB Tenmna GesonacHa B cny4vyae
BbIX0Oa U3 CTPOA BEHTUNATOPA OAbIMOBbLIX ra30B.

Mpupoct naenexus Py, MNa, cosnaBaeMblil BEHTUNATOPOM AbIMOBbIX ra30B, MOXHO paccyuTarb C no-
MOLLBIO creayLwen popMynbi

; 2 3 4 P
PBEH = [CO TGy 'VBeH +:Cgr VBeH +C3- VEE!H TCy- VBeH:I' ,FZH ' (120)
; ,r'hN
Vaen = > ) (121)
BEH
P
=— 122
Peen R T, ( )

roe Cy — XapaKkTepucCTuKa BeHTUNATOpa AbIMOBbLIX rasos (cm. [7]), Ma
€ — XapaKTepucTUKa BEHTUNIATOPa AbIMOBLIX ra3os (CM. [1]),Nal/(m3/c);
Co — XapaKkTepucTuKa BEHTUMNATOPa [bIMOBbIX 308 (CM. [1]),Na/(m3/c)%;
C3 — XapaKkTepuCTUKa BEHTUMATOPA AbIMOBLIX 4308 (CM. [1]),Na/(m3/c)?;
C4 — XapaKkTepucTMKa BEHTUNATOPaA [bIMOBbIX 3308 (CM. [1]),Na/(m3/c);

VBEH — 0B6beMHbI pacxod AbIMOBbIX ra30B Ha BEHTUNATOPE AbIMOBbIX ra30B, M3/c;

Pgen — NMNOTHOCTb AbIMOBBLIX Nra30B HAa BEHTUNATOPE AbIMOBbLIX ra3os, KF/MS;

My — MacCoBbIW PACX0A AbIMOBbIX rA30B Ha BbIXOAE U3 CUCTEMbI YAANEHWsi MPOAYKTOB CropaHus, Kr/c;
p_ — BHeluHee AaBneHue Bosayxa (cMm. FOCT P 59978.1—2022, nyHkT 5.7.2), Na;
R — rasoBas noctosHHas AbIMOBbIX ra3oB (cMm. FOCT P 59978.1—2022, nognyHkT 5.7.3.2), Ox/(kr - K);
T,ey — TEMMEpaTypa AbIMOBbLIX 2308 Ha BEHTUNATOPE AbIMOBLIX ra3os, K.
XapakTepuCTUKN BEHTUNATOPa AbIMOBbIX rA30B OT Cp A0 C, AOMKHbI BbiTh yKasaHbl NPOU3BOAUTENEM
BEHTUNATOPA AbIMOBLIX rA30B UMW B LOKYMEHTALMM.

I pupMmeHaHne — B cny4yae BEHTUNATOPAa OAbIMOBLIX ra3os, KDTOpblI?I HE UCNonb3yeTca NOCTOAHHO, pac4eT Oo-

»KeH BbINOMHATLCA Ge3 y4yeTa yBenm4eHna gasneHna, co3gaBaeMoro BEHTUNATOPOM AbIMOBbLIX ra30B, a CKopee bes y4yeTa
CONpPOTUBINEHUA NOTOKY.

16.2 BcTpoeHHble BEHTUNATOPDI

BcTpoeHHbIe BEHTUAATOPI MOryT ObITb YYTeHbl NpKW pacdeTe KOHCTPYKUWKW ONnA yoaneHWA ObIMOBbLIX
ra3oB C HECKONbKMMW UCTOYHMKaMK Tenna ToNbKO B TOM cny4dae, ecnn BCe 3T MCTOYHWKK Tenna coeuHEHbI
yepes3 oguH obLwuin kackag v ecnu BEHTUMATOP PacnofioXeH B NOCNeOHEN KONNEKTOPHON CEKLIMK NC aTtoro
Kackapga.
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B otnuume ot hopmynsi (49), TeopeTudeckasa camoTsara (OCHoBaHHasi Ha addekTe AbIMOXoaa) B nocnes-
HeW KONMnekTopHow cekumn N, P . ANS BCTPOGHHOIO BeHTUNATOpa AomkHa BbITe paccyuuMTaHa rno dopmMyne

Pucn=Hen 9 (PL=Pmcn) * Poews (123)

roe HC,N — adhpeKTBHanA BbICOTa NOcnegHen KonnekTopHou cekunm N, m;
g — ycKopeHue ceobogHOro nageHus, paeHoe 9,81 M/Cz;
p| — MNOTHOCTb HapPYXXHOTO BO3AYyXa, Kr/m3;
Pmc,N — CPEAHASA NNOTHOCTL AbIMOBLIX ra30B B nocrnegHen KonnekTopHor cekunm N, Kkr/m3;
Pgaey — NPUPOCT AABNEHWs, CO3AaBaeMblil BCTPOEHHbIM BEHTUNATOPOM, [a.
B cnyvae KOHCTpYKUWIA 48 yAaneHns 4bIMOBbIX ra30B MOf, paspexeHnemM AOMKHbI ObiTb NOATBEPHOEHDI
TpeboBaHus, n3noxeHHsle B 14.2.1, U cneaytoLlas B3aMMOCBA3b!

Pze 2 Pg, (124)

rae Py, — Heobxooumoe paspexeHue Ha BXOOe ObIMOBbIX Fa30B B KOHCTPYKUMIO A5 yaaneHus ObIMOBbIX
rasos, la;
Pg — HeobxoaumMoe faBreHve Ans NpeofoneHns conpoTUBeHns NpuToYHoro soaayxa, Ma.

n puMmedvyaHune — I'Ipm HEOGXD,EI,VIMOCTVI MOLWHOCTE BCTPOEHHOIO BEHTUMATOPA O0JKHA BbiTe COOTBETCTBEHHO
YMeHblUeHa.

B cnyyae KOHCTpyKUWA ONs yaaneHus ObIMOBbIX rasoB ¢ M30LITOYHLIM AaBneHueM OOMKHbI BbiTb noa-
TEEPXKAEeHbl TpeboBaHua, 3noxeHHsble B 14.2.1, U cnegyloLlas B3aMMOCBA3b!

P70e * Picn = PReN S Pz excess (125)
roe Pz0e — MakcumMarnsHO JoMycTUMoe M3bbITouHOE AaBrieHue Ha BXode AbIMOBLIX rasoB B BepTUKalb-
HYI0 YacTb KOHCTPYKUUW AN yaaneHusa AbIMOBLIX ra3os, [1a;
PHC,N — camoTsdra B nocnegHen konnektopHon cekunm N, MNa;
PRC,N — [aBrieHune ConpoTUBIIEHUA NocnegHen konnekTopHon cexkuuu N, MNa;
P7 cycess — MakCMmarnbHO JOMYCTUMOE pacyeTHOe OaBMNeHNe KOHCTPYKUWMA AN yAaneHvs ObIMOBbIX ra-

308, [a.
1 puMedaHue — I'Ipw HeoﬁXO,EWIMOCTVI MOLWHOCTb BCTPOEHHOIO BEHTUNATOPA O0ITKHA OblTb COOTBETCTBEHHO
YMEHbLUEHa.
Cnenywoulee ypaBHeHne 06bIYHO MOXHO UCMONbL30BaTL AN pacyeTa npupocTa Aaenexns Py, cosda-
BaemMOoro BCTPOEHHbLIM BEHTUITOPOM, B COOTBETCTBMM C hopmyrioin (120):
TBEH = TeC,N' (126)
rae Tge, — Temnepatypa AbIMOBLIX ra3oB Ha BCTPOEHHOM BeHTUnATOpe, K;

TBC N — Temneparypa ObIMOBbIX ra30oB Ha BXOAe B NOCNEAHIOK KONNEKTOPHY0 CEeKUWo N, K.

16.3 bimococ

B otnunume ot ypaBHeHua (31) TeopeTuyeckan camoTtsra (OCHOoBaHHaa Ha 3ddekTe ObIMOXoda) B Mo-
criefHen CeKuMn KOHCTPYKUMM ANA yaaneHus AbIMOoBbIX rasoB N, Py, ANS YCTPOMCTBa BCACbIBAHUS AbIMO-
BbIX ra30B AOMKHAa BObITb paccyMTaHa G MCMONMb30BaHWEM CrEeAYIOWEero ypaBHEHNA:

Pun=Hyn g (PL=Pmen) t Peew: (127)
rae  Hp — ahdekTvBHas BbICOTa NOCMNEOHEeN CeKLUN KOHCTPYKLUMA ANA yOaneHWa OAbIMOBbIX razos N, m;
g — ycKkopeHue cBoboaHOro nageHus, pasHoe 9,81 M/Cz;
p_ — NNOTHOCTb HAaPYXHOTO BO3AYyXa, Kkr/m3;

Prmg,y — CPEAHSS NIIOTHOCTb ALIMOBbIX ra30B B NOCEAHe CeKUNN KOHCTPYKUMI ANSt YAAreHns AbIMOBbIX
razos N, kr/m3;

Pgey — NPUPOCT AaBneHusi, Co3fasaemblil Abimococom, lla.
Pacuyet npupocta gaenexus Py, ,, CO34aBaemMoro AbIMOCOCOM, MPOBOAAT B COOTBETCTBUM C hOPMYNon
o™= To,N: (128)
rae T,, — TemnepaTypa AbIMOBbIX ra3oB Ha AbiMococe, K;

TO,N — TeMnepartypa ObIMOBbIX ra30B Ha BbIXO4e M3 CUCTEMbI yOaneHna NnpooyKToB CropaHud, K.
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MpunoxeHune A
(cnpaBo4Hoe)

PekomeHgauum n YKa3aHUA

npOGKTMpDBaHME KOHCprKLLMﬁ Anda yaoaneHma ObIMOBbIX ra3oB C HECKONbKUMW UCTOYHUKaMK Tenna Tpe6yeT HeKo-
TOpOro onbITa. I'IoaTomy 30eck nepedvncrieHbl HEKOTOpbIE peKoMeHaauun. Wx cnegyer cobnogate no Mepe BO3IMOXHOCTH.

A.1 PekomeHgauuu no KOHCTPYKUMAM OnA yganeHuAa OAbIMOBbLIX ra3oB U UCTOYHUKaM Tenna

WcTovHukM Tenna, KOTOpble Aonroe BpemMma He pa60Ta|0T, [OIKHBI BbITh 3aKpPbITbl AbIMOBbLIM KnanaHoM Unu wnbe-
pPOM ONnd ObIMOBBIX ra3oB, eClnv 3TO pa3peLlleHo. 31K yCTpOI:"ICTBa AomKHbI BbITh 3aKpbITkl B NEpMoabl, Korga He npouncxo-
OWT cxuradve Tonnmea. Bo eBcex cnydaax ABepuUbl Kamep CropaHuAa 1 OTBEPCTUA Nogayv NpMTOYHOIO BO34yxXa yCTpGI‘/‘ICTBa
AN CKUraHUA TONMUBa AOMKHLI BbITh 33KPbITbIMWA.

A.2 PekomeHOauMu KacaTenbHO COeAMHUTENbHbLIX 3IEeMeHTOB

CoeanHUTENbHbIE aNeMeHTbl A0MKHbI BbiTk BEPTUKANbHBLIMU U MOOKNHOYATECHA HENOCPEeACTBEHHO OT UCTOYHMKA Ten-
na K KOHCTPYKLUMM ONA yaaneHus AbIMOBbLIX ra3oB. Ecnn 310 HEBO3MOXHO, TOrAa MX ANUHBI HEe A0MKHbI BbiT MeHee 0,5 m.
BepTukanbHbIf y4acToK OT MCTOYHMKA Tenna fomkeH 6eiTe no pasamepy Bonee nonoByHbl 06LLER ANWVHBI COEOUHUTENBHO-
ro anemeHTa. ObWwaa AnNvHa COeaUHUTENBHOIO 3NeMeHTa He JOoMmKHbl BbiTe Bonee 2,5 M.

[NonepeyHoe ceveHre CoeaMHUTENBHOTO ANemMeHTa JOMMKHO ObiTb NOCTOSHHBLIM N0 hOpPMe 1 pa3MepamM M UMEeTb Kak
MWUHUMYM TOT e TapaBnuyecknid gamMeTp, 4To Uy WTyuepa Ans yoaneHns ObIMOBbIX ra30B UCTOMHMKA Tenna. Ecnun aea
WCTOYHMKA Tenna nogknioyarT K KOHCTPYKUMW ANS YAaneHWs ObIMOBbLIX ra30B OAHMM 00LMM COeAWUHUTENBHBIM 3M1EeMEeH-
TOM, TO NOMEPEYHOE ceveHne 0DLLEero COeAUHUTENBHOMO AaNeMeHTa paccYMTLIBAETCSH MO METOAMKE pacyeTa, NpeacTaBneH-
HOW B 3TMX HOPMax, C Y4ETOM CYyMMbl HOMWHANBHOW TENMNOBOW MOLLHOCTM 000MX MCTOYHUKOB TENna.

52

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 58/ 66
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59978.2-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=65923
https://gostexpert.ru/gost/gost-59978.2-2022?utm_source=pdf&utm_medium=65923&utm_term=page

FOCT P 59978.2—2022

MpunoxeHune B
(cnpaBo4yHoe)

I'IapaMEprl WUCTOYHWKa Tenna

Ecnu npovasogutenem He safgaHbl aktopsl by, by U by, a Takke akTopsl ¥y, ¥y, ¥o AN ypaBHeHui (10) u (11), ot
NPOM3BOAMTENS MCTOYHUKA Tenna He yKasaHbl, OOHAaKO 3HaYeHWe BbIXMOMHLIX ra30B YKasaHo, NpumeHsoT Tabnuuy B.1,
€Cnu gaHHbIe No AbIMOBLIM ra3am OTCYTCTBYIOT.

Tabnwu ua B.1— I'Iapalvleprl AbIMOBbIX ra30B UCTOYHWKA Tenna C npegocTtaBneHHbIMW NPpoOn3BogUuTeENemM OaHHbIMK NO
ObIMOBbIM ra3am

YCTPOWCTBO ANA CKUraHus Ycnoeus PWCJ fwe
Tonnuea JKCnnyatauunm
A by | b, | b, | by | by Yo | ¥y | Yo
McTouHuk Tenna Ha TeepgoM | BKMIOYeH 0 0 0 0 | Pwj | twy 0 0
Tonnuee 6e3 BeHTUNATOPaA
BbIKITHOYEH 0 0 Py J 0 0 Ly i 0 0
WCTOYHUK Tenmna Ha XUOKOM | BKMHYEH 0 0 PWj 0 0 tw,' 0 0
Tonnuee 6e3 BeHTUNATOPa
BbIK/THOYEH 0 0 PW! J 0 0 tov; 0 0
WcTouHuK Tenna ¢ npegoxpa- | BKMHOYEH 0 0 PWJ 0 0 fuvj twj - -1
HWTenem nNoToka Ans rasa tov,
BbIKITHOYEH 0 0 Py j 0 0 ty i 0 0
WcTovHuk Tenna 6es 3awuTthl | BKMHOYEH -Pwe 5 0 Py g 0 0 tyy . 0 0
noTOKa rasa ¢ BEHTUNSTOPOM Puc |
BbIKMHOYEH 0 0 Pw;+ | O 0 tavj 0 0
Pwg,
lipumevyaHue — B Hacmoswel mabnuye npumeHeHs! credyrouiue 0603HaqYeHUs:

t,yj— TemnepaTypa OKpYXaloLiero BO3Ayxa PAAOM C UCTOYHIKOM Tenna;

tyyj— Temnepartypa AbiMOBbIX ra30B NCTOYHMKA Temna j;

PWU,-— Heobxoavnmoe paspekeHue Ha UCTOYHKKE Tenna, J;

PWGJ — rapaHTMpoBaHHas pasHuua gaeneHui, obecneyvBaemas BEHTUMIATOPOM MPW HOMMWHASbHOW TEMnMoBOM
MOLLUHOCTH;

PWJ- MOET BbITb HAUMEHBLLEM 3Ha4YEHMEM, MPU KOTOPOM MCTOYHUK Tenna paboTaeT gomkHbIM 0Bpa3omM, kak ykasa-
HO npouasoauTenem. MNpu atoMm £, 1 fy ; HOMKHbI COOTBETCTBOBATE 3TOMY 3HA4EHUIO.
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FOCT P 59978.2—2022

Tabnuua B.3 — Cneundmkaumsa KOTNoB Ha rasoobpasHoM TOmnMMee Tuna C(10) OnNs UCNonb30BaHUSA B Ka4ecTBe WC-
XOAHbIX AaHHbIX A4S pacyeTa AbIMOBbIX ra3oB

T

QNJ_ HOMWHaneHasa Tennosas MOLLHOCTE MCTOYHKMKA Tenna, KBT;
Qminj — HaMMeHblaa Tennosad MOWHOCTE MCTOYHWKa Tenna j, kBT,

mj — MaccoBbIf pacxoa ObIMOBbIX ra3oB MCTOYHUKA Tennaj, r/c;

S TeMmneparypa AbIMOBBIX ra30B Ha KOHLUEe pa3bema, g &
PWOJ'_ MaKCManbHO gonyctumoe n30bITO4HOE AaBlieHne UCTOYHWKa Tenna j, Ma.

Csounctso Mpy MUHMManNbHON Harpyake (QminJ-) Mpu HomuHanNeHOW Harpyske (Q ;)
M. e 5.5.2.2 NOCT P 59978.1—2022 5.5.2.1 OCT P 59978.1—2022
I
Tov y °C 25 25
PWO,}" MNa 25 22
25| 2
14 Qmin,j
A,
lMpumeyaHue — B Hacmoswel mabnuye npumMeHeHsl cnedyruiue 0603HaqYeHus:
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Mpunoxenue OA
(cnpaBo4Hoe)

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

Tabnuuya JA1

OBosHaqeHue cCblnodHoro CreneHb 0O603HaYeHne U HAMMEHOBAHMWE CCLINOYHOIO cTaHaapTta
HauWoHanLHoro, cTaHaapTa COOTBETCTBUA
[OCT P 59412—2022 MOD EN 1443:2019 «KoHcTpykuun ona yaaneHua ObIMoBbIX rasos. Obwne
(EN 1443:2019) TpeboBaHusa BezonacHoCTU»
[OCT P 59978.1—2022 MOD DIN EN 13384-1:2015+A1:2019 «KoHCTpykuMM Ana yaaneHus ObIMo-
BblX ra3oB. TennoTexHUYEeCcKMin U aapognHaMm4ecknin pacyet. Yactb 1.
KoHCTpyKUMK Ons yoaneHws ObIMOBLIX rasoB OT OOHOMO WMCTOYHMKA
Tenna»
MpumeyvyaHune — B HacToAwen Tabnuue Ncnonb3oBaHo criefyollee ycnoBHoe obo3HavyeHve cTeneHn cooT-
BETCTBMA CTaHOapTOB:
- MOD — moguduumMpoBaHHble cTaHdapTbl.
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Bubnuorpadcgun

[1] EH 16475-2:2017 [Oeimoxoabl. BenomoraTtensHele npucnocobnennsa. Yacte 2. BeiTskHble TpyBGHblE BEHTUNATOPHI
(Chimneys — Accessories — Part 2: Chimney fans — Requirements and test methods)
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YK 66.065.54:006.354 OKC 27.080

Kntoueskle cnosa: yCTpOI;ICTBa Ond yoaneHud, ObiIMOBbI€ radbl, MeTannmn4eckne KOHCTPYKUWKW, CTPOUTENbHbIE
KOMMOHEHTHI, NUCMNMbITaHWA
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