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MNpepgncnoBne

1 NOATOTOBJ/IEH depepanbHbiM rocyAapCTBEHHbIM GHOAKETHLIM yupexaeHnem «POCCUIACKMA WHCTU-
TYT cTaHgaptusauun» (Prby «POT») npu yyacTum HekoMMepyeckoro napTHepcTBa B cpepe pasBuUTUA Meuy-
Horo gena «AnbsiHC. MeyHbix gen mactepa» (HIM «AnbsHc. MeyHbIX Aen mactepa») Ha OCHOBE COOGCTBEHHOrO
nepeBojia Ha PYCCKUN A3blK HEMELKOA3bIYHON Bepcumn cTaHfapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHuuyecknm koMmuteTom no ctaHgaptusaunm TK 061 «BeHTMNAUMA U KOHAULUOHMPOBAHME

3 YTBEPX/AEH W BBEJAEH B AEVCTBUE MMpukasom ®egepanbHOro areHTcTsa No TEXHUYECKOMY pe-
rynnpoBaHuio n metponorum ot 15 uong 2022 r. Ne 635-ct

4 HactosAwwii cTaHgapT SABAsSeTcsS  MOAMAULMPOBAHHBIM MO  OTHOLWEHWW K  CcTaHgapTty
ONH EH 13384-2:2015+A1:2019 «KOHCTpyKUUM AN yaaneHus AbIMOBbIX ra3oB. MeToAbl TEN/O0TEXHUYECKO-
ro 1 aspogmHammnyeckoro pacyeTtoB. YacTb 2. KOHCTpyKuuW ANSA yfaneHus AbIMOBbIX Fa30B OT HECKOJIbKUX
nctouHukoB Tenna» (DIN EN 13384-2:2015+A1:2019 «Abgasanlagen — Warme- und stromungstechnische
Berechnungsverfahren — Teil 2: Abgasanlagen mit mehreren Verbrennungseinrichtungen», MOD) nytem un3-
MEHEeHUS OoTAesbHbIX hpa3 (CNoB, CCbINOK), KOTOPbIE BblAENEHbl B TEKCTE KYPCUBOM.

HanmeHoBaHWe HacTosAWero craHgapta U3MEHEHO OTHOCUTENbHO HaUMEHOBaHWA YKa3aHHOIo Mexay-
HapoAHOro cTtaHgapTa Ans npusefeHus B cooTseTcTBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBefleHNs 0 COOTBETCTBMMU CCbISTOYHbIX HALMOHA/bHbIX CTaHAAPTOB €BPONENCKMM CTaHfapTam, Ucnosb30-
BaHHbIM B Ka4YeCTBE CCbIJIOYHbIX B NPUMEHEHHOM CTaHAapTe, NpuBeAeHbl B OMNOMHUTENBLHOM NPUNOXeHUn OA

5 BBEAEH BIEPBbIE

MpaBuna NpUMeHeHMa HacTOSLWero cTaHgapTa yCTaHoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-9®3 «O cTaHgapTulaumm B Poccuitckon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToAaWeMy cTaHaapTy NybankyeTca B exerogHom (Mo cOCTOSHUI Ha 1saHBapsa Tekywero
roga) MHAOpPMaLUMOHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouumanbHbli TEeKCT U3MEeHEeHUN
N NonpaBoK — B eXeMeCSAYHOM WMH(OPMALMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOALLEro cTaHjapTa CooTBeTCTBYLee yBeoMIeHne byaeT
ony6/iMKoBaHO B GnvXKailiem BbINyCKe eXemMecA4YHOro WMHOPMaUUOHHOro ykaszaTensa «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, ysegoMeHne n TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmOoHHON cucTeme 06Lero nNoib3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTCcTBa no
T EeXHUYEeCKOMY perynnpoBaHuio U MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdopmneHue. drey «POT», 2022

HacToawwnii ctaHAapT He MOXEeT ObiTb MOSIHOCTHID WU YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH W pac-
npocTpaHeH B kayecTBe oduLManbHOro n3gaHusa 6e3 paspelleHust defepanbHOro areHTCTBa Mo TeXHUYEeCKo-
My PerysimpoBaHuio 1 MeTposioruu
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BBegeHune

MeTog, pacyeTa, ONUCaHHbIA B HacTOsILEM cTaHgapTe, SBASETCS KOMMJIEKCHbIM, M Ny4ylle BCEro ero
MCnonb30BaTb C NPUMEHEHNEM OLHON U3 KOMMbIOTEPHBLIX NporpamMm. O6LLMe NPUHLUMLI 4aHHOTO MeToAa pac-
yeta, nsnoxeHHole B FTOCT P 59978.1, Takke NpMMeHUMbl K 3TOMYy CTaHAapTy.

HacTosAwwmii cTaHfapT nogfepxuBaeT cTaHAapTbl NPOEKTUPOBAHUA CUCTEM yaasieHUs NPOAYKTOB cropa-
HMS C NOAK/IOYEHUEM HECKONIbKUX YCTPOUACTB ANS CXUTaHus TonanBa (MHOTOKpaTHOE NoAk/loYeHue).

CooTBeTCTBYWOLWMUWIA pacyeTHbIl cTaHAapT onpeaenseT npeaesnsl M TpeboBaHMA 6e30MacHOCTH B CBA3N C
nNpoekTUpoBaHWEM, CTPOUTENIbCTBOM, BBOAOM B 3KCM/yaTauutd U TEXHUYECKUM 06CAYXUBAHNEM KOHCTPYKL WA
ANS yaaneHus AbIMOBbIX ra30B C HECKO/IbLKUMUW UCTOYHMKaMM Tenna (napaMeTpbl KOTOPbIX B pamMmkax 3Toro pac-
4YeTHOro CTaHgapTa OTAEe/IbHO HE paccYuUTbIBAKOTCS).
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HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALUNU

KoHCTpyKuUn ANS yaaneHusa AbIMOBbIX ra3oB
TEMNJAOTEXHUYECKUN N ASPOANHAMUNYECKUIA PACYET
YacTtb 2
KOHCTpYKUMN AnS yaaneHus AbIMOBbIX ra30B OT HECKOJIbKMX UCTOYHMKOB Tennaa

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

[ata BBegeHuna — 2023—01—01

1 O6nactb NpUMeHeHus

HacTosiwunii cTaHfapT ycTaHaBMBaeT MeToAbl pacyeTa TEM/IOTEXHUYECKMX Y a3poAnHaAMUYECKMX napa-
METPOB KOHCTPYKUMIA ANS yAaNeHUss AbIMOBbIX ra30B OT HECKOJIbKMX UCTOYHUKOB Tenna.

HacTosiwumii ctaHaapT oxBaTbiBaeT ABa cnyvas:

a) BepTuKasibHasa 4YacTb KOHCTPYKLUW ANS yAaNeHUst AbIMOBbIX ra3oB, B KOTOPYH MOAK/IHOYAOT HECKOJIb-
KO COeANHUTE/IbHbIX 3/IEMEHTOB OT OAHOM0 UM HECKOJIbKUX MCTOYHWKOB Tenna;

b) BepTUKasbHasa YacTb KOHCTPYKLUWN ANSA yAaneHus AbIMOBbLIX ra30B, B KOTOPYK MOAKIHYAT Of4WH CO-
eAVHUTENbHbI 3N1EeMEHT, 06beANHSAIOLNIA HECKONBKO UCTOYHUKOB TENa Npu KackagHOM MoAKMHUYEHUN.

B cnyyae noakntouYeHUs HecKoNbKnX KacKaAHbIX MOAKMIOYEHUA OENCTBYIOT YCNOBUS pacyeTa NyHKTa a).

HacToAwwmiA ctaHgapT pacnpocTpaHseTcs Ha KOHCTPYKUUM ANS yAaneHus AbIMOBbIX ra3oB, pa6oTato-
WMe B pexummMme paspexeHusi, n Ha KOHCTPYKUUWU ANs yaaneHus AbIMOBbIX ra3os, K KOTOPbIM MOAKAOYAT UC-
TOUYHUKM Tensa Ha TBEPAOM, XUAKOM U razoo6pasHoOM TOM/MBE.

HacTosiwunii ctaHaapT He pacnpocTpaHseTcs:

- Ha KOHCTPYKUMK AN yaaneHus AbIMOBbLIX ra3oB C pa3/IniHbIMW TEPMUYECKUMU COMPOTUBAEHUAMU UK
pa3NIMUYHbLIMU MOMNEPEYHBIMU CEYEHUAMU B Pa3/INYHbIX CEKLMAX KOHCTPYKLUM ANS yAaneHus AbIMOBbIX a3oB.
JononHntenbHoe Nosy4YeHne 3HEPrUn B 3TON Cepun CTaHLApPTOB He y4uTbiBaeTCS;

- KOHCTPYKLMW ANA yAaneHus AbIMOBbIX ra3oB 418 OTKPbITbIX UCTOYHWKOB Tenna, Hanpumep, OTKPbITbIX
KaMWHOB WM OTBOJ AbIMOBbIX Fa30B B KOHCTPYKUUIO 415 YAANEHUA AbIMOBbIX ra30B OT OTKPbITOTO MCTOYHUKA
Tenna B NOMeLLeHUN;

- KOHCTPYKUMK AN yAaseHns AbIMOBbIX ra30B OT pas/inyatolnuxcs NCTOYHUKOB TEN/ia C PeXMMOM paspe-
XeHus (ectecTBeHHas Tsra), ¢ HaAAyBOM WM ABuUraTenemM BHYTPEHHEro cropaHusa. KOHCTpyKuuu ans ypane-
HMA AbIMOBbLIX ra30B C HaA4YBOM M YCTPOWNCTBOM MOABOAA AOMOMIHUTENILHOTO BO3AyXa MeXay BEHTU/ISITOPOM
N KOHCTPYKUMENR ona yaaneHns AbIMOBbIX ra3oB c/iegyeT paccMaTpuBaTh Kak KOT/bl C eCTECTBEHHON TATOW;

- KOHCTPYKUUWN ANSA yaaneHus AbiMOBbIX ra3oB C MHOTOKpaTHbIM MoaknoYeHnem 6onee 5 ataxei [He oT-
HOCUTCS K cUcTEMaM «BO34yX—AabiMOBbIe rasbl» (LAS)];

- KOHCTPYKUMW ANS yAaneHus AbIMOBbIX Aa30B, K KOTOPbIM MOAKIOYAT MCTOYHMKM Tenna, B KOTOPbIX
BO34YyX AN TOPeHUsa MOABOAUTCS Yepe3 BO3AYLIHble OTBEPCTUS MU BO3AYLWHbIE KaHaslbl, He 06beNHEHHbIE
o6uieil BO3AYLWHOW LWaxXTOW, KOTOpble HE UMEKT OANHAKOBOrO AaB/ieHUs BO3gyxa (Hanpumep, Ha OAHOI cTo-
poHe 3aaHus).

Ansa cuctem yganeHus npoaykToB CropaHnsi ¢ N36bITOYHBIM AaBf€HMEM HACTOAWMNA cTaHAapT NPUMEHS-
eTcsl TO/IbKO B TOM c/lyyae, ecnim Bce HepaboTatluime ycTpoiicTBa 418 CXUraHMa TONMBa MOXHO 6e30nacHo
OTK/MOUNTb, YTOGbLI NpeaoTBPaTUTL 06pPaTHbIA NMOTOK AbIMOBbIX ra30B.

M3pgaHue odmumnanbHoe
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2 HopmaTumBHbIE CCbI/IKM

B HacToAWweM cTaHgapTe UCMNoMb30BaHbl HOPMAaTUBHbIE CCbINIKM Ha cnefylolwne ctaHgapTbl:

FOCT P 59412 KoHCTpyKuuu An8 yaaneHus AbiMOBbIX ra3o. O6uwune TpeboBaHusa 6e3onacHoCTH

FOCT P 59978.1—2022 KOHCTpyKUMM ANA yaaneHus AbIMOBbIX ra3oB. Ten/I0TEXHWYECKU 1 aspoguHa-
Muyeckuin pacyet. HacTb 1. KOHCTpyKUUKM ANA yaaneHus AbIMOBbIX ra3oB 0T OAHOI0 UCTOYHMKA Tennaa

MpumeyaHune — MMpy NOMb30BAHNM HACTOSILLMM CTaHAAPTOM Lie/iecoobpa3Ho MPOBEPUTL AeCTBME CCbIIoY-
HbIX CTaHOAPTOB B MHPOPMALMOHHOM cucTeme O6LLEero nosib3oBaHns — Ha oduumanibHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMI0 U METPO/IOTMN B CETU VIHTEPHET WM NO €XerogHoMy UHGOPMAaLMOHHOMY yKa3a-
Tento «HauuoHanbHble CTaHAapTbl», KOTOPbI ONy6/IMKOBaH MO COCTOSIHUIO Ha 1 iHBaps TEKyLLero roga, v no BbiMyckam
€XemMeCcsiHHOro MHhopMaLMOHHOIO ykasaTensi «HaunoHalbHble CTaHAAPThI» 3a TeKYLWMiA rof. Ec/m 3aMeHEeH CCbITOYHLIN
CTaHZApT, Ha KOTOPbIi faHa HeAaTMpoBaHHAsi CCblIKa, TO PEKOMEHAYETCS UCMO/b30BaTb AECTBYIOLLY BEPCUIO 3TOTO
CTaHZapTa C y4eTOM BCEX BHECEHHbIX B AaHHYH BEPCUIO U3MEHEHWI. ECnM 3aMeHEeH CCbINIOYHbIA CTaHAApT, Ha KOTOpPbINA
[JaHa JaTupoBaHHasi CCbIfka, TO PEKOMEHAYETCA UCNOMb30BaTb BEPCUI0 3TOTO CTaHAapTa C yKa3aHHbIM BbILLE TOA0M YT-
BepXAeHUs (NpuHATUS). Ecm nocne yTBEpXAEHUst HACTOALEro cTaHAapTa B CCbIIOYHbIA CTaHZApT, Ha KOTOpbI AaHa
JaTupoBaHHas CCblfka, BHECEHO M3MEHEHMWE, 3aTparnBalLlee nosiokeHne, Ha KOTOpoe AaHa CCblka, TO 3TO NOJOXeHue
pekoMeHayeTcs NPUMEHSITL 6e3 yyeTa AAaHHOTO U3MeHeHUsi. Ecnn cCblIouHbIli CTaH4apT OTMEHEH 6e3 3aMeHbl, TO MOJo-
XXEHME, B KOTOPOM JaHa CCblSiKa Ha Hero, PeKOMeHAYeTCsl NPUMEHSTb B YaCTW, He 3aTparvMBaroLLeli 3Ty CCbIIKY.

3 TepMuHbI 1 onpepeneHusa

B HacTosweM cTaHgapTe npumeHeHbl TepMmuHbl no FTOCT P 59412, TOCT P 59978.1, a Takxe cnegyto-
LMe TEPMUHbI C COOTBETCTBYIOLMMU ONpeaeeHnsiMu:

3.1 cekuma KOHCTPYKUMWM ANg ypaneHusa AbIMOBbIX ra3oB (Abschnitt der Abgasanlage): YacTtb Bep-
TMKa/bHOW 4YacTu KOHCTPYKLWW ANA yAasieHUs AbIMOBbIX Fa30B MeXAy ABYMS nocnefoBaTesflbHbIMU BXOAamu
COEAMHUTENbHbIX 3N1IEMEHTOB WU/IM MeXay nocnegHMM BXOAOM COEAUHUTENbHOTO 3/IEMEeHTa U YCTbeEM BeEPTU-
KanbHOI YacTu KOHCTPYKLUWU A9 yAaneHUs ObIMOBbIX ra3oB.

3.2 KonnekTopHasa cekums (Sammlerabschnitt): HacTb coegMHNTENbLHOrO 3/1IeMeHTa Mexay ABYMS Mo-
cnepoBaTenbHbIMWU BXOAaMW B COEAUHUTENbHbLIA 3/1EMEHT WM MeXAay nocnefHuM BXOLOM B COEAMHUTESb-
HblA 9N1EMEHT 1 BXOAO0M B BepTUKa/lbHYK 4YaCTb KOHCTPYKUUW ANA yaaneHUa AbIMOBbIX ra3oB.

3.3 MaccoBblli pacxof obIMOBbIX ra3oB T (Abgasmassenstrom): Macca [bIMOBbIX ra3oB, OTBOAU-
MbIX OT UCTOYHMKA Tenna Yepes CoeMHUTESbHbIA 3NeMeHT B eANHULY BPEMEHMN.

MpumMmeyaHue — /19 KOHCTPYKLUMIA yaaNeHnsi AbIMOBbLIX Fa30B C HECKOSIbKMMMW UCTOYHMKAMU Tena, NoTOK BO3-
[yxa, NpoTeKaroLwyii yepe3 HepaGoTatoLWMi UCTOUHUK Tenia, 0603HAYAKT TakKe MacCOBbIM PAaCXOAOM [bIMOBbIX ra30B.

3.3.1 geknapupyembiii MaccoBblii pacxopg abiMoBbIX ra3oB /nWy (deklarierter Abgasmassenstrom):

MaccoBblii pacxof AbIMOBbIX ras3oB, 3afjaBaemblii NMPOU3BOAUTENEM WCTOYHMKA Tenna y, COOTBETCTBYHOLW WA
TEN0BOW MOLLHOCTU, YYUTbIBAEMON B pacuyeTe.
3.3.2 pacueTHbIli MaccoBbll pacxof AbiMOBbIX razoB mWcj (berechneter Abgasmassenstrom):

MaccoBblii pacxof AbIMOBbIX Fa30B, KOTOPbI/ 6bl1 ONpejeneH pacyeToM C yYeTHOM pacuyeTHOro paspexeHus
N YCNIOBUI aKkcnayataumm UCTOYHMKA Tennay.

3.4 pacyeTHas TemnepaTtypa NoToKa AbIMOBbIX razoB TWcy (berechnete Temperatur des Abgases):
TemnepaTtypa AbIMOBbIX ra30B B NaTpybke AbIMOBbLIX Fa30B MCTOYHMKA TeNaay B 3aBUCMMOCTU OT pacyeTHOro
MaccoBOro pacxoja AbIMOBbIX ra3os.

3.5 pacuyeTHOoe gaBrieHne A1 NPeofoNeHnsa conpoTUB/IEHUA UCTOYHUKA Tenna Pwc -(errechneter
Forderdruck des Abgases einer Verbrennungseinrichtung): OTpuuaTtenbHoe gasseHne B natpybke AbIMOBbIX
ra3oB MCTOYHMKA Tenaay B 3aBUCMMOCTM OT pacyeTHOro MaccoBOro pacxofa AbIMOBbIX ra3os.

3.6 knanaH AbIMOBbIX ra3oB (Abgasklappe): YcTpoiicTBO gns 4acTUYHOTO WKW NOJIHOTO NEPEKPbITUS
NnoToKa AbIMOBbIX a30B.

3.7 cuctema «Bo3gyxXx—pabiMoBble rasbi» (Luft-Abgas-System): KoHCTpyKkuunsa ans yganeHus npoayk-
TOB CropaHusi, B KOTOpPOIi MecTo BXoAa MPUTOYHOrO BO3AyXa B BO3AYLUHYH LIaxTy HaXo4uTCs psaLOM C MECTOM
BbIX04a AbIMOBbIX ra30B M3 AbIMOBOro TpakTa; nNpyv 3TOM BXOA W BbIXOA PacrnosioXeHbl Takum 06pa3omM, YTobbl
KOMMNEHCUpPOBaNoOCb BAUAHUE BeTpa.

3.8 kackagHoe nopgkntyeHue (Kaskadenschaltung): PasmelweHne UCTOYHUKOB Tensa, Npu KOTOPOM
ABa nnn 6onee UCTOYHUKOB Tensia, YCTaHOBJ/IEHHbIX B O4HOM MOMELLEHMNW, NMOAKIOYEHbI 06WUM COeAUHNTEb-
HbIM 3/1EMEHTOM K KOHCTPYKUUW A5 yAaneHUs AbIMOBbIX ra30B.
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3.9 mHorokpaTHoe nogkntodeHue (Mehrfachbelegung): PasmeleHne NCTOYHMKOB Tensa, npu KOTOPOM
ABa Win 6onee NCTOYHWKOB Temnsa, YCTAHOBJIEHHbIX B PA3/IMYHbIX MOMELLeHNAX, MOAKIIYATCA K KOHCTPYK-
unn ANns yganeHns AbIMOBbIX ra3oB OTAE/IbHbIMWU COeAUHUTENbHbIMU 3N1IEMEHTAMMU.

3.10 Tpyb6onpoBog Ana nogadum Bo3sayxa (Zuluftleitung): HesaBucumeblidi Tpyb6onpoBos B 3g4aHUN UAv
coCTaBHas 4yacTb KOHCTPYKUMW 4118 YAa/eHUa AbIMOBbIX ra3oB, KoTopas nofaet BO3AyX /19 TOPeHus K UCTou-
HWUKY Tenna, pabotawLwemy 6e3 UCNo/b30BaHUA BO3Ayxa NOMeLLeHus.

3.11 nepenyckHoe oTtBepcTue (Uberstromoffnung): OTBepcTtne nnn Tpyb6onpoBos, KOTOpbI/i B OCHOBA-
HUW coefMHAET HanpsMyto Tpy6onposog A8 nojayn Bo3gyxa ¢ KOHCTPYKUMeln ANA yaaneHnsa ObiIMOBbIX ra30B.

4 O603HaYeHUs N eaUHULbLI U3MEepPEeHUs

O603HayeHns B hopmynax, TEPMUHbI 1 e4NHULLI N3MEPEHUA NPUBEAEHbI AJ1S1 TOTO, YTOGbLI TEKCT CTaHAap-
Ta O6bln NOHATEH. CNMCOoK 06LWMX CMMBONOB M cokpaweHuii npuBedeH B FTOCT P 59978.1. NHaekcbl, KOTopble
npnbaBneHbl K 0603HAUYEHNSIM C LENblo pacyeTa KOHCTPYKUUU ANS yAasieHus ObIMOBbIX ra3oB OT HECKOSIbKUX
WCTOYHMKOB Tenna, OTHOCATCA K BEPTUKANILHOMY Y4YacCTKy KOHCTPYKUUW ANSA yAaneHus AbIMOBbIX ra3oB u/mnu K
y4yacTKy COeAMHUTENbHOIO 3ieMeHTa. Mprumep cxemMbl, 0603HAYEHHOI UHAEKCamMK, NPUBEAEH Ha pUcyHkax 1u 2.

1 — KOHCTPYKUMSI ANS1 yAANEHNUs ObIMOBbLIX a30B; 2 — COEAMHUTESIbHbIA 3M1EMEHT Y, 3 — WCTOYHUK Tennay, 4 — coeauHUTESbHbIN
3/1IEMEHT 2; 5 — NCTOYHUK Tenna 2; 6 — COeAUHUTEbHBIN 3/1IeMEHT 1; 7— nCTo4HMK Tenna 1; 8 — yyacToK 1 KOHCTPYKUMW ANS YAIEHUsE
[ObIMOBbIX ra30B; 9 — y4yacTOKY KOHCTPYKUMW ONS yAAaNIeHUs ObIMOBbIX ra3oB

PucyHok 1 — lMpuMep MHOTOKPATHOrO MOAK/IOYEHUST Y HyMepauyi 3HaYeHWUn 4aBneHnst 1 TemrnepaTypbl MCTOYHMKOB Tensia

Hymepaunsi MHAEKCOB AO/KHA HAYMHATHLCS C HAMMEHbLIEro ¥ Camoro AafibHero no pacrnosioXeHU oT
NoAKMNIOUYEHUS K UCTOYHMKY Tensa. B cnyyvae ucnonb3oBaHus 605ee O4HOrO MOAKMAOYEHUS MPU KackagHoM
NOAKNKYEHNN MCTOYHUKOB TEMMA CXEMA HyMepauuu MHOEKCOB ANS pacyYeTHbIX POpMy/ AO/HKHA CTPOUTLCS
No aHasiorMnm cO CXeMOoWl O/ €AUHWYHOW KackagHoi cuctembl. O603HavYeHus, KOTopble onpefesisT COooT-
BETCTBYHOLLIME YHACTKM KOHCTPYKUUM ANS yAasieHusi AbIMOBbIX ra3oB, 0603Ha4alOTCs TakkKe HOMEpPOM 3TOro
yyacTka (Hanpumep, H1— adpchekTMBHAsA BbiCOTa OHOWN CEKUUM OAHOrO yyacTka KOHCTPYKUMK ANA yaaneHus
AbIMOBBIX Ta30B MeXAy YCTbeM COeAUHUTENbHOTO 3/1IeMEHTa CaMOro HUXHEro UCTOYHMKA Tensa U yCTbeM CO-
eAVHNTENbHOTO 3/1IEMEHTA C/IeAYLWEero NCTOYHNKa Tenna).

Kaxablii CUMBOA 1 COKpaLLeHNe NOSCHAKTCSA ypaBHEHMEM, B KOTOPOM OHU MCMOJIb3YHTCS.
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PucyHok 2 — MNprMep 0603HaYeHNsT 1 HyMepauun ANnst y310BbIX Todek [cm. doopmynbl (8) 1 (9)]

5 lopsagok pacyeta

5.1 O6wune oCHOBHbIE NpaBuia

MeTog pacyeTa OCHOBbIBAeTCA Ha OonpefeneHuy pacnpefeneHns MaccoBOro pacxofa AbIMOBbIX ra3oB
B KOHCTPYKLUWN ANA yAaneHus AbIMOBbIX ra3oB. Mpu aTom ycnosue no gasneHuto [popmyna (1)] 4O/HKHO ObiTh
BbIMO/THEHO B KaXA0i TOYKe BXOAa AbIMOBbLIX Fa30B B KOHCTPYKUWIO ONA yAaneHWs AbIMOBbLIX rasoB (pucy-
HoK 1). ocne Toro Kak 3To pacnpegeneHue 6bi10 onpegeneHo, Heo6xoAMmMo o6paTUTb BHUMAHWE Ha cnepy-
loLwme Tpu ycroBus:

a) ycnoBue A/19 MacCcoBOro pacxoga AbiMOBbIX ra3oB [dhopmynbl (4) u (5)];

b) ycnoBve no faBfeHU0 A/15 MUHUMAa/IbHOTO paspeXeHus Uinm MakCuMasibHOro M36bITOYHOro AaBne-
HuA [cbopmyna (6) nnu (6b) n (6¢)];

C) ycnoBue no faB/ieHNI0 411 MakCUMasibHOro paspexeHus uaM MMHUMasnbHOro M36bITOYHOTO AaBeHus
[dopmyna (6a) nnu (6d)];

d) ycnosue no temnepatype [dbopmyna (7)].

MpumeyvaHusa

1 Ha meTop, pacyeTa BAUAIOT MEPONPUATUSA MO MOHTaXY UHAMBMAYASIbHLIX UCTOYHMKOB TeNa. YkasaHus rno MoHTa-
XY MUCTOYHMKOB Terna 1 CoeAVHUTENbHbLIX 3/IEMEHTOB COAEPXUT NpunoxeHue A.

2 Ycnosua faBneHus o MakCUMaslbHOrO paspexeHus WM MUHUMAUTBHOTO M30bITOYHOTO AaBrieHns TpebyroTca
TO/IbKO B TOM C/lyyae, ecnv CyLecTByeT npefesibHoe 3HauyeHue 4711 MakCUMaslbHOro paspexeHns(Uii) MCToYHUKa Tenna
WM MUHUMa/TbHBIV Nepenag, AaBneHns (M36bITOYHOe AaB/IEHUE) UCTOUHKKA Tenna.

[ns npoBepkn KpUTepueB MCNONb3YOTCS ABa Habopa BHELWHWUX YCOBWIA:

- pacyeT MUHMMAaNbLHOTO pPa3pPexXeHus N MakCMManbHOro M36bITOYHOrO AaBNEHUS BbINOSIHAETCSA B YC/O-
BUSIX, KOrAa Npou3BOAUTENbHOCTb KOHCTPYKUUM ANA yAaneHWs ObIMOBbIX ra3oB MUHUManbHa (T.e. NpU BbICO-
KO TemnepaTtype HapyXHOro Bo3ayxa);

- pacyeT MakCMManbHOr0 pa3pexeHnss U MMHUMasibHOTO M36bLITOYHOIO AaBNEeHUs, a Takke TemnepaTypbl
BHYTPEHHE CTEHKU BbINOJIHAETCS B YC/IOBUSAX, NPU KOTOPbIX BHYTPEHHASA TemnepaTypa KOHCTPYKUun s yaa-
NeHna NpPoAyKTOB CropaHuMs MUHMMasnbHa (T.e. HU3Kas HapyXxHas Temnepartypa).

MpoBepka ycnoBuini A8 MaccoBOro pacxoga AbIMOBbLIX ra30B M YC/AOBUIA NO faBfiIEHUI0 A0J/IKHA [OCTU-
raTbCA MpU CreayrLWwmnx 3KCnyaTayMoHHbIX pexnmax C y4yeToM TeMrepaTypbl HapyXHOro U OKpyXarLl,ero
Bo3gyxa B cootBetcTBun ¢ TOCT P 59978.1:

- BCE UCTOYHMKKN Tenna paboTarT 0O4HOBPEMEHHO C HOMUHA/ILHOM TEN0BON MOLWHOCTLIO;

- BCE NCTOYHMKM Tenna paboTalT 0AHOBPEMEHHO C HAUMEHbLUEN TEM/I0BOA MOLHOCTHIO;

- OWUH NCTOYHMK Tenna paboTaeT ¢ HOMWHA/IbHOW TEN/I0BO MOLLHOCTbIO, a BCE OCTasibHble MCTOUYHUKN
Tensa He aKcnayaTupyrTcsa (Bce BO3MOXHbIe cay4van);

- OQVH UCTOYHUK Tenna paboTaeT C HaMMEHbLUEN TENMOBOW MOLHOCTbHIO, a BCE OCTasibHble MCTOYHUKN
Tensa He aKcnayaTupyrtoTcsa (Bce BO3MOXHbIE cay4daun);
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- B C/lyyae KOHCTPYKUMIA Ans yaaneHua AbIMOBbIX Fa30B C U36bITOYHbIM AaBNEHWEM OAUH UCTOYHUK Ten-
na pa6otaeT ¢ MUHUMAbHOW HOMMUHA/IbHOW TEN/I0OBOA MOLWHOCTbIO, @ BCE APYrMe UCTOYHUKKM Tenaa paboTtawT
C MakcumasnbHOW HOMWHAaNbHOI TENMOBOM MOWHOCTLIO (BCe BO3MOXHbIE c/yyau).

Ecnu moxeT obecneuymBaTbCsa peryimpoBaHne KOHCTPYKLWUW, KOTOPOE MO3BOJISIET 3KCN/yaTupoBaTh He
BCE MUCTOYHWKM Tenna o4HOBPEMEHHO, TO NPpU3HaHWE YC/OBWIA AN MAacCOBOIo pacxofa AbIMOBbIX Fa30B U KOH-
TPO/ib YCIOBWIA MO AABMEHUIO MPU MaKCUMaslbHOM 4Yucie paboTalLmx MCTOYHMKOB Tensa MOoryT NnpoBOAUTbLCSA
AN pasNNYHbIX 3KCNyaTaUNOHHbIX PEXVMOB.

[MpoBepKy yc/ioBMA MO MaccoBOMY pacxoy AbIMOBbIX ra3oB U KOHTPOJ/Ib YC/10BUA MO AaBJ/IEHUIO UCTOY-
HMKa Tensa, KOTopble 3KCMAyaTUPYTCA C HaMMEHbLUEe Tens0BON MOLLHOCTbIO, He TpebyeTcsi NPoBOAUTL B
cnefyroumx cnyyasx:

- UICTOYHMKKN Tensa He UMEeT AguanasoHa MOULHOCTH;

- UCTOYHUKWN Tensa Ha rasoBoM TOMMMBE MMeEKT OAHY CTalMOHAPHYH TEMMOBY MOLLHOCTb C BEpXHel
rpaHunuen, geknapupyemoin nponulBoaMTeNieM, BennyMHa KOTOPOM Ao/mMKHA 6biTb ykasaHa Ha Tabnuuke c xa-
pakTepucTukaMu UCTOYHMKa Tensa. B aTom cnyvyae HOMUHaIbHOM TEN/0BOI MOLHOCTbLIO SABASeTCS Tennosas
MOLLHOCTb, YKazaHHas Ha Tab/inyke ¢ xapakTepucTukamMu UCTOYHMKa Tenna,

- UICTOYHMKKN Tenna ANa TBEPAOro TOMN/NBa, KOTOPbIE HE UMEKT BEHTU/ISTOPOB W PEryInpyeMoro nogiBo-
Aa Bosgyxa.

MoaTBEPXAEHWE YCNOBUIA MacCOBOro pacxofa He TpebyeTcs MPoBOAUTbL B pabouymx ycnoBusix, B KOTO-
pbIX UCTOYHMKK Tenna paboTawT C HOMUHANbLHON TENMOBOI MOLLHOCTLIO, B C/IeAYIOLLEM Cly4Yae:

- UCTOYHUKM Tenna UMeT 60NbLINA WM KaK MUMHUMYM OAMHAKOBbIA pacxof AbIMOBbIX ra3oB Mpu Hawu-
MeHblueli TenJ0BOW MOLLHOCTU, YeM/Kak NPy HOMWUHAIbHOW TENSI0BON MOLLHOCTH.

YcnoBue no temnepaTtype A0/HKHO BbINOSTHATLCA NPU CeAYLWNX BaXHbIX 3KCNyaTalMOHHbIX pexumax
N TeMnepaTypHbIX YCIOBUSAX HAPYXXHOTO M OKpyxatuiero Bosgyxa B cootBetctBum ¢ FOCT P 59978.T.

- Y UCTOYHMKA Tenna Ha TBEpLAOM TonnuBe 6e3 BEHTUNATOPOB W KOHCTPYKUMWIA ANS yAaneHus AbIMOBbIX
rasoB C peryiMpyemMmbiM nNoABOAOM BO34yXa COOTBETCTBEHHO MPU HOMWHANIbLHOW TEMMOBO MOLLHOCTM;

- Y UCTOYHMKA Tensa C OTKAYEHHbIMU TMAPOANHAMUYECKUMU NPefoXpaHUTENAMU A/ NOATOTOBKM TO-
psyeil BoAbl. DTW KOHCTPYKLMWM ANS yAaNeHUs ObIMOBbIX a3oB 3KCM/yaTUPYTCA C COOTBETCTBYHLWMUM BTO-
puYHbIM BO3ayxoM. (OHM HaxoAaTcs B aKcnayaTauuu TOSIbKO KPATKOBPEMEHHO U MNO3TOMY MOXHO AONYCTUTb,
YTO KOHAEHCALUA He MOCAYXWUT NPUUYMHON yulepba nam MoXeT NpeacTaBnAaTb PUCK ANs 6e30nacHOCTH);

- Y NCTOYHMNKOB Tensia, KOTopble 3KCNAyaTupyrTCAa CO CTallMOHapHbIM Anana3oHOM TEena0BOW MOLLHOCTH
npv 3TON HOMWHaNbLHOW TEN/IOBON MOLLHOCTM;

-y BCEX APYIrMX UCTOYHMKOB Tensa, KOTOpble 3KCMAyaTUPYTCA C HAMMEHbLIEN TENNOBON MOLLHOCTbH.

Lna HeuyyBCTBUTENbHbLIX K B/lare KOHCTPYKUMI ANs yAaneHus AbIMOBbIX ra3oB, PacnofioOXeHHbIX BHYTPU
3[laHuil, 4OCTAaTOYHO AO0Ka3aTeslbCcTBa YC/IOBUA MO TemnepaType B YCTbe KOHCTPYKUUW ANS yaaneHus AbIMo-
BbIX ra3oB.

Cob6noaeHne ycrnoBusi Mo TemnepaType He HyXxAaeTcs B MOATBEPXAEHWW, €CNN K KOHCTPYKUUW NS
ypaneHus ObIMOBbIX Fa30B MOAKIOYEHbl TO/IBKO MPOTOYHbIE M €MKOCTHblE BOAOHarpeBatenu, paboTtatoune
Ha rase.

ECnun KOHCTPYKUMA ONa yaaneHus AbIMOBbIX ra3oB OCHalleHa npefoxpaHuTesibHbIM KianaHom AblMO-
BblX ra30B, OHa paccMaTpMBaeTCsl Kak KackafHoe NOoAK/IYeHune.

5.2 Ycnosue no gaB/eHUIO

5.2.1 KOHCTpPyKUUUN ANA yaaneHusa AbIMOBbIX ra3oB Mof paspexeHnem
Ona kaxaoh cekunmn 'y KOHCTPYKLMW ANS yaaneHns AbIMOBbIX ra3oB 418 BCEX BaXKHbIX YCNOBUIA akcnya-
Tauumn JOKHbI BbINOMHATLCA cregylowme opmynbl:

\PZJ-PzsJI*M* (1)
PZJ=-PL + I(PH ,k -PR,K) @)
k=j
PZej = P\Ncj + Pyj +PBg> (3
roe PZ] — MWHUMaJ/IbHOE pa3pexeHne B TOUKe BXoda AbIMOBbLIX ra3oB B CEKUWNKO Y KOHCTPYKUUWN ONAa yaane-

HUSA AbIMOBbIX rasoB, Ma;
Pzej — TpebyemMoe pa3pexeHue Ha BXoAe B KOHCTPYKLMIO ANS yAaneHus AbIMOBbIX ra30oB Ha yyacTkey, Ia;
PL— paBneHue BeTpa, Ma;



FOCT P 59978.2—2022

N — KOnM4ecTBO MCTOYHMKOB TEM/A, NOAKIOYEHHbIX K KOHCTPYKL MW ANS yYAANeHUs AbIMOBbIX ra3oBs, LUT.
PHK — camoTsara cekumm K KOHCTPYKUUKN ANa yAaneHua AbIMOBbIX ra3os, la;
PRk — aspognHamuuyeckoe conpoTUB/IEHUE CEKLMM K KOHCTPYKUMMW ANS yaaseHus AbIMOBbIX ra3os, la;
Pyvc,7— pacueTHOe gaB/fieHUe AN NPeofosieHNss CONPOTUBAEHUSA UCTOYHMKA Tenna, Ma;
Pyj — pacueTHoe aspofMHaMuyeckoe CONpPOTUB/IEHNE COEAUHUTENIBHOIO 3N1IeMEHTA CEKLUUN Y KOHCTPYK-
uMn ANS yganeHns AbIMOBbIX ras3os, Ma;
PBcj — pacueTHoe faBfieHue gss NpUTOYHOrO BO3Ayxa WCTOYHMKA Tennay, MNa.
5.2.2 KOHCTpYKLUUM AN yaaneHus AbIMOBbIX ra3oB No4 M306bITOYHbIM AaB/IEHNEM
ONns Kaxaolh cekuumn y KOHCTPYKUMK ANs yaaneHus AbIMOBbIX ra3oB AN BCEX BaXHbIX YCMOBUIA akcnnya-
Tayum LO/MKHbI BbINOMHATLCA cnegyrouine opmynbl:

IPZOey* PZOj\ - °-1> (3a)
N
pZOJ - PL+ X (PRk ~ PHK)’ (3b)
k=j
PZOej ~ PWOocy* P\~ PBC> (3¢)
roe Pzoej — makcumanbHO fonycTuMoe U36bITOYHOE AaB/fIEHWE HAa BXOAE LbIMOBbIX ra3oB C B CEKLMMW Y KOH-

CTPYKUUN ANA yAaneHus AbIMOBbIX rasos, [a;
PZo j — n36bITOUYHOE faB/ieHMe B TOUKE BXOAA [bIMOBbIX ra30B B CEKLMIO Y KOHCTPYKUMW ANS yaaneHus
ObIMOBbIX rasos, [la;
PL — paBneHwne Betpa, [a;

N — KOnM4yecTBO UCTOYHMKOB Tenna, NOAKAKYUYEHHbIX K KOHCTPYKLUMW A5 yAaNeHUs AbIMOBbIX ra3oB, LUT.;
PRk — aspognHamuyeckoe cOnpoTUBNEHME CEKLUN K KOHCTPYKUUU A5 yAaneHua AbIMOBbIX ra3os, [a;
Pn K — camoTsra cekumm K KOHCTPYKUMN ANA yAaneHus AbIMOBbIX rasos, la;

P\NOcj — pacueTHoe gonycTumoe AaBrieHue ANs NpeofosieHns CONPOTUBIIEHUS UCTOYHUKA Tennay, Ma;
Pyj — pacyeTHoe aspoguMHamMuyeckoe COMPOTUB/IEHWE COELWHUTENbHOTO 3/1€MEeHTa CeKLWW Y KOH-
CTPYKUUN ANA yAaneHus AbIMOBbIX ra3os, [a;
PBcj — pacueTHoe gaBneHue gnsi NpeofosieHns CONpoTMBIEHUS NPUTOYHONO BO3AyXa UCTOYHMKA Ten-
nay, Ma;

5.3 Ycnosue gnd maccoBOro pacxoga

®opmyna (4) unun (5) geiicTByeT A/ BCEX BaXHbIX 3KCMyaTaUNOHHbIX pexnmoB (cM. 5.6).
[Nnsa kax[oro MCTOYHMKA Tenna, HaxoAaswerocs B aKcnayatauuu, Npy HOMUHANbHOW Ten/0BOK MOLLHO-
CTU WIN MUHUMASIbHOW MOLLHOCTU AeliCTBYeT yC/I0BUE:

mWcy *m w .y, (4)
a Ans Bcex HepaboTakLUMX NCTOYHMKOB Tennaa AencreyeT ycnoBue:

mWcy * 0, (5)

roe AANCYy — pacueTHblli MaccoBblli pacxos AbIMOBbLIX Fa30B UCTOYHMKA Tenna, Kr/c;

AWy — peknapupyemblii MaccoBblii pacxoj AbIMOBbLIX ra30B MCTOYHMKA Tensa, Kr/c.

Ecnv npefycMOTpeH KnanaH AbIMOBbIX Fa30B, TO a3poAnHaAMMYeckoe COMNpPOTUB/IEHNE NPUPaBHUBAETCS
K HyJl0, NOKa He npeaocTaB/ieHbl TOYHbIE AaHHbIE.

5.4 YcnosuA no gasB/ieHUIO

5.4.1 KOHCTpYKUUWN ANA yAaNeHUsa ObIMOBbIX ra3oB Noj paspexXeHunem

JononHntenbHO HeobXxo4MMO NPOBEPUTb, YTOObLI TAra B KOHCTPYKUMW ANA yAANeHWs ObIMOBbIX a30B
(PZj) 6bina 6onblue MAM paBHa pas3pexeHW B NOMELLEHWW, B KOTOPOM YCTAHOBMEH WCTOYHMK Tenna npu
pacyeTHOM paspexeHuun Ons nofsofa NMPUTOYHOro Bo3fdyxa. lNMpoBepka ycnoBuA MO AaBf€HWIO A0J/DKHA Npo-
BOAMTLCA B TakKMX Xe YC/I0BUAX, Kak OHa MpoBoguaachb Npu npoBepke ycnoBus A1 MAccOBOro pacxoga fbl-
MOBbIX rasoB (cMm. 5.3 n 5.6).

[JencTtByeT cnegytouwan cdopmyna:

PZj ~ PBRCY (6)
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roe PZj — paspexeHue Ha BXofe AbIMOBbIX [a30B BY CEKLMIO KOHCTPYKUUM ANS yAaNeHUs AbIMOBbIX rasos, a;
PBcj — pacueTHoe pa6oyee gaBneHuMe NPUTOYHOrO BO3Ayxa WCTOYHMK Tennay, Ma.

Mpn HEO6X0AMMOCTU TaKKe HeO6XOAMMO NPOBEPUTL, HE MPEeBbILWAaeT NN paspexeHne (Tara) B KOHCTPYK-
Ui ansa yaaneHus npoayktos cropaHus (Pzmax B makcumasnbHO A0ONYCTUMOro paspexeHus (“zemax yp> C03"
[aBaeMoro UCToyHMkom Tenna. ®opmyny (6a) Heo6xo4MmMO NPOBEPUTL A1 BCEX COOTBETCTBYHOLWMNX paboumx
ycnosuii (cm. 5.6).

370 ycnoBue no AaBneHno Heob6XxoANMMO NPOBEPUTL C NOMOLL LI OTAENbHOro pacyeta ¢ UCMOb30BaHU-
€M BHOBb PacCUYMTaHHbIX MaCCOBbIX MOTOKOB [AbIMOBbIX ra3oB, KOTOpPble COOTBETCTBYIOT YC/I0BMAM NO faBJie-
HUIO MpU TemnepaTtype HapyxHoro Bo3gyxa TL= 258,15 K (fL=- 15 °C, cm. TOCT P 59978.1).

N
PZmax,j = ~ [PM ~ PRK) ~ PMimexy + PMj + PBc,j = ~Zemax,y» ("a)
k=]
roe Pz * — MaKkcuMManbHoe oTpuuatesibHoe faB/ieHne Ha BXOfe [bIMOBbIX ra30B B CEKLMIO Y KOHCTPYKL MK
4NS yAaneHus AbIMOBbIX rasos, Ma;
PH K — camoTara cekuun K KOHCTPYKUUWU ANS yAaneHus AbIMOBbIX rasos, Ia;
PRk — pgaBneHne conpoTUBNEHNS CEKUMWN K KOHCTPYKLMUN ONA yAaneHus 4bIMOBbIX rasos, a;
Pwmaxj — gonyctumoe oTpuuatenibHoe faB/ieHne UCTOYHKUKa Tennay, Ma;
Pyj — pacueTHoe faBneHue COMPOTUBEHUA COEAUHUTESIbHOTO 3/IeMEHTa CEeKUWW Yy KOHCTPYKLUK
ANS yaaneHua AbIMOBbIX rasos, Ma;
PBcy — pacyeTHOe fiaB/ieHne s npeojosieHnst ConpoTUBIEHNUS NMPUTOYHOIO BO3AyXa UCTOYHMKA Tenna
y, Ma.

PZemaxy — [onycTUMOe OTpuuaTenbHOE AaBfieHWe Ha BXOfe AbIMOBbIX [a30B B CEKLWI Yy KOHCTPYKL MU
ANS yaaneHust 4bIMOBbIX ra3os, Ma.

MpumedyaHne — 3HadyeHus PHK, PRK, PVj-u PBcy B chopmynax (2) n (6a) 06bI4HO pas3nnyaroTcsi, MOTOMY YTO
yCNoBUS pasHble.

5.4.2 KOHCTpYKUMSA AN yaaneHus AbIMOBbIX ra3oB C U36bITOYHbIM AaBMeHUeM

B cnyvyae KOHCTPYKUMWU ANA yAaneHus AbIMOBbLIX Fa30B C U3GbITOYHLIM AaB/iEHWEM HEOGXOAUMO Tak-
e NpoBepuTb, He NpeBblWaeT M MakcuMmasbHOoe W36bITOYHOE AaBfiEHWE B COeAUWHUTENbHOM 3/eMeHTe
(PZOj + Pyj) n B BEpTUKANbHOWN YacTW KOHCTPYKUUWU ON8 yAaneHus AbiIMoBbIX rasoB (Pzoj) nsbbiTouHoe gas-

NeHne, Ha KoTopoe paccumTaHbl 06a (Pzv excess u pz excess)- MNpoBepka ycnoBuii gaBneHuUs A0/KHA BbINoOJI-
HATbCA B TEX Xe YC/I0BUSIX, UTO U NpoBepKa ycnoBuii MmaccoBoro pacxoga (cM. 5.3 n 5.6). JoxHbl 6bITb NPO-
BEPEHbI ceaylolne COOTHOLWEHUS:

PZOj S PZexcess (6b)
Pzos™ P\/j S By excess (6C)
roe PZOj — n36bITOYHOE [aBNneHNe Ha BXOAE AbIMOBbIX [A30B BY CEKLWIO KOHCTPYKLUM ANA yAaneHus

ObIMOBBIX ras3os, Ma;
PZ excess — makcumasibHO JONYyCTMMOE pacyeTHOe faB/lIeHMe COracHO MapKMpoBKe B BEPTUKAILHON Ya-
CTU KOHCTPYKUUWN ON1a yAaneHus AbIMOBbIX ra3os, Ma;
Pyj — pacueTHOe conpoTuBAEHUE AaB/IEHNS HA BXOLE AbIMOBbIX Fa30B BY CEKLUIO KOHCTPYKL UK ANA
yganeHus AbIMOBbIX ras3os, Ma;
Pzv excess — MakcumasbHO AOMYCTMMOE pacyeTHOe AaB/lIeHWe COr/laCHO MapKMpOBKE COeAUMHUTENIbHOTO
anemMeHTa, Ma.

Mpu HEO6XOANMOCTHY TaKKe NMPOBEPUTb, He NPeBbilWaeT M MUHMMaNbHOe U36bITOYHOE AaBfeHne B Bep-
TUKaNbHOW 4acTW KOHCTPYKUMW ANA yAaneHus AbIMOBbIX ra3oB (“zomirvy) AOoNyCTUMOE MWHUMAasbHOE M36bl-
TOuHOe fgasneHve (“zoemirvy) co3gaBaemMoe UCTOYHUKOM Tenna, uam paBHo emy. ®opmyna (6d) OMKHO ObITh
NPUMEHEHO KO BCEM COOTBETCTBYIOLWNM YC/IOBMAM akcnayatauum (cMm. 5.6).

370 ycnoBue Mo faB/ieHNI0 HE06X04MMO NPOBEPUTL C MOMOLLbLI0 OTAE/ILHOFO pacyeTa C UCNO/b30BaHM-
€M BHOBb pPacCUMTaHHbIX MaCCOBbIX MOTOKOB AbIMOBbIX ra3oB, KOTOpPble COOTBETCTBYIOT YC/1I0BMAM NO AaBrie-
HUIO MpU TemnepaTtype HapyxHoro Bosayxa TL= 258,15 K (fL=- 15 °C, cm. FOCT P 59978.1).

N

PZOminy = X (PRk ~PRK) - "WOmin.y - PBc,j ~ PV,j = ~ZOeminJ- (6d)
k=j
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roe PZOminy — makcumasnibHoe M36biTOYHOE faB/ieHWe Ha BXOo4e AbIMOBbIX ra3oB BY CEKUMI0O KOHCTPYKLUU
ONA yaaneHus ObIMOBbIX rasos, [a;
PRk — paBneHue conpoTWB/IEHNS CEKLMMN K KOHCTPYKUUWN ANSA yaaneHus AbIMOBbIX ra3os, Ma;
PHK — camoTara cekuyuym K KOHCTPYKLUW ANA yaaneHus AbIMOBbIX rasos, [a;
PWominj — Heobxoaumoe fasneHue AN NpeofosieHns CONpOTUBMEHUA WCTOYHMKA Tennay, Ma;
PBcj — pacyeTHoe gaBneHue AN NPEOAONEHUA CONPOTUB/IEHUS MPUTOYHOTO BO3Ayxa A1 UCTOM-
HuKa Tennay, Ma;
Pyj — pacueTHoe gaBnieHue COMPOTUB/EHUS COEAMHUTENIbHOTO 3/IEMEHTA CEKLMMN Y KOHCTPYKL UK
ONS yaaneHna AbIMOBbIX ra3os, Ma;
PZoemin,y— Heo6xoanMmMoe M36bITOUHOE AaBNEHME HA BXOAE AbIMOBbIX a30B BY CEKLMIO KOHCTPYKLMM
ONa yaaneHusa AbIMOBbIX ras3os, [Ma.

MpumeyaHne — 3HayeHusa PH KK PRKB ypaBHeHusix (3b) u (6b) 06bI4HO pasnuyatoTcs, NoToOMy UTO YC0BUS
pasHble.

5.5 YcnoBue no temnepartype

dopmyna (7) peincTByeTt AN BCEX PEXMMOB akcnnyatauyuu (cMm. 5.6).

KOHTpONb yc/ioBMA Mo Temnepartype NpoucxXoAnT B KaX0M OTAe/IbHOM 3Tane pacyeTa C y4eTOM TOJIbKO
YTO paccyMTaHHbIX MacCOBbIX PACXOAOB AbIMOBbIX ra30B, KOTOPbIe BbINOJ/IHAOT yC/0BUE MO AaB/IEHUIO MPK
TemnepaTtype HapyxHoro Bosayxa uoy (cm. FOCT P 59978.1).

Tokj >Tg; ™ @)

roe TiObj — TemnepaTypa BHYTPEHHEel CTEHKM Ha BbIXO4E CEKLWUW Y KOHCTPYKUUW ANS yAaseHust AbIMOBbIX
rasos, la;
Tgj — rpaHuyHan Temnepatypa BHYTPEHHEN CTEHKM Ha BbIXOAEe CEKLMMW Yy KOHCTPYKUUK ANS yaaneHus
ObIMOBbLIX rasos, [la.

FpaHu4yHasa Temnepatypa 7.4 sKOHCTPYKLUWN ONA yAaNeHUs AbIMOBbIX ra3oB, paboTalLwen B CyXoM pexu-
Me, paBHa Temnepatype TOYKM POChbl AbIMOBbLIX ra3oB Tspj (cm. 8.6): Tgj = Tsp =

FpaHu4yHaa TemnepaTtypa 74y KOHCTPYKUUM AN yAaneHus AbIMOBbIX rasoB, paboTawlwein BO BIaXHOM
pexunme, paBHa Touyke 3amMep3aHusa Bogbl: Tay= 273,15 K.

MpumeyaHne — B cnegylowmx ciyyasx He TpebyeTcs BbINOJIHEHWE YC/IOBUSA MO TeMrnepatype, ec/iv NpuHu-
MaeTcs BO BHMMaHWeE, 4TO He MOXET ObITb rapaHT!pPOBaHO OTCYTCTBME KOHAEHCATa Npy BbINOSIHEHWW YCIOBWSA MO Temmne-
patype (B Takux criydyasx pekomeHayeTcs TennoBas u3onauys):

- UCTOYHWKM Tenna, NoAK/YaeMble K KOHCTPYKUUM ANA yAasleHVst [bIMOBbIX a30B, KOTOpas YXe HaxoamuTtcs B
aKcnayaTaumu;

- TennoBas MOLHOCTb MCTOYHMKA Tenna, KOTopbIi NOAKIHAIOT UMK 3aMeHsIoT, He npesbiwaeT 30 KBT;

- noTepu Tenna c AbIMOBbLIMY razamu He 6onee 8 %;

- felicTByeT 06LLan UMpKyIsumMs Bo3ayxa Yepes KOHCTPYKLMIO AN yAaneHVs AbIMOBbIX ra30B, Yyepes npegoxpaHu-
Teflb U KnanaH AbIMOBbIX ra30B B NEPUOL, OTCYTCTBUS aKCNyaTauuu,

- NPefyCMOTPEH AOCTaTOuHbIN Nepuog, oCTaHOBKM B paboTe obopyfoBaHus (Hanpumep, ecnv MUHUManbHas Tenso-
Bas MOLLHOCTb MCTOYHMKA Ten/ia B peXxumMe akcrayataummn coctasnseT He meHee 20 % Tpebyemoil Ten/10BOi MOLLHOCTW).

5.6 MMopsagok pacyeTa

Mpu pacyeTe COOTHOLWEHNA AAaBMEHUS U TeMNepaTypbl B KOHCTPYKUUMN ANA yAaNeHna AbIMOBbIX ra3oB C
MHOrOKpaTHbIM MOAK/IIYEHNEM MCTOYHMKOB Tensa Heobxoaum MoOBTOpsAlWMiACA MeToh pacyeTa (MTepauus).
Xop pacueTa 6asnpyeTcs Ha ypaBHeHUsAX 6anaHca Macchbl ¥ 3HEPTUN MPU AONYCTUMbIX CTATUYECKUX YCOBUSX.

Bo Bcex Toukax, K KOTOpbIM NoAkAto4yaloT Tpy6onpoBoabl (KOHLUbI COEAUHUTENIbHOTO 3/IEMEHTA, Havasno
N KOHeL, O4HOl U3 CEeKUMA KOHCTPYKUMW ANS yAaneHUs ObIMOBbIX ra3oB), BO BCEX Y3/10BbIX TOYKax (CM. pucy-
HOK 2) AeicTBYIOT cneaytowme popmysbi:

- NpY COBMECTHOM OTBEAEHMN Pa3/INYHbIX MaCCOBbIX NOTOKOB:

m j” +myj = rrij, (8)
™y-1 Y-1'TOy-1 + ™yy ‘CpV.y *TqVj = rilj «Cpj mleJ, 9
roe rhj_j — pacxof AbIMOBbIX ra30B B CEKLUW Y-1 KOHCTPYKUUWM ANSA yAaNeHus AbIMOBbIX ra3oB, Kr/c;
myj — pacxof AbIMOBbIX ra30B B COEAUHUTE/IbHOM 3/1IeMEHTe Y, Kr/c;
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rhj — pacxof AbIMOBbIX ra30oB B CEKLUWW | KOHCTPYKLUW ANS yAaNeHUs 4biIMOBbIX ra3os, Kr/c;
Cp” 1— ypenbHasa TEN/IOEMKOCTb AbIMOBbIX Fa30B B CEKUMU Y-1 KOHCTPYKUUU A9 yAaNeHUs LblMOBbIX
razos, Ox/(kr K);

ToH — TemnepaTypa AbIMOBbIX Fa30B B KOHLE CeKuMW y-1 KOHCTPYKUUM ANS yAaneHus AbIMOBbIX ra-
308, K;
C v -— yfZenbHasa Ten/s10eMKOCTb [bIMOBbIX ra30B B COeAUHUTENIbLHOM anemMeHTe Y, Jx/(krK);

TOyj — TemnepaTypa AbIMOBbIX Fa30B Ha BbIXOAE U3 COEAUHUTENLHOIO 3niemeHTay, K;

Cpj — yaenbHasi TeN/I0EMKOCTb AbIMOBbLIX Fa30B B CEKLWW Y KOHCTPYKUUU ANS yAaneHus AbIMOBbIX
rasos, Ox/(kr-K);

Tej — TemnepaTypa AbIMOBbIX Fa30B Ha BXO4E B CEKLMK Y KOHCTPYKUMW A5 yAaneHus AbIMOBbIX
rasos, K.

Pa3spexeHune B Hayane CEKUUU KOHCTPYKUUU ANSA yaaneHus AbIMOBbIX ra3oB (418 MyHKkTa 3) BbIBOAUTCS
U3 pas3pexeHus 3Tol Cekunun KOHCTPYKUUU ANS yAaneHus OAbIMOBbIX ra3oB M BCEX NOC/EAYHLWNX CEKUUA B CO-
OTBETCTBUN C hopmynoli (2).

Ecnv MaccoBblil pacxof UCTOYHUKA Tensia He OT/IM4aeTcss OT HOMUHa/IbHOTO 3HavyeHus 6osee 4Yem Ha
10 % B Anana3oHe MexAy HOMUHaNIbHbIM 3HAYEHWEM U ONpefesieHHbIM 3HAYEeHWEM AJ/151 OTPULATENbHOIO UAn
n36bITOYHOrO AaBfeHUs, NoBTOpeHue He TpebyeTcsa. B atom cnyyae Tpe6osaHma FOCT P 59978.1— 2022,
521 wan 5.2.2, [O/MKHbI BbINOMHATLCA A1 KaXA0ro UCTOYHUKA Tenna.

[ns KOM6UHMPOBAHHOTO NMPOU3BOACTBA Temnaa U 3/1IEKTPO3HEPTUN C ABUTATENIEM BHYTPEHHETO CropaHus
MOXHO NPeAnosioXnTb, YTO TPe6OBaHUA BbINOJTHEHbI.

Mpu Kaxpom noBTope (MTepauuu) onpefensrnT cneaywuine napaMmeTpsbl:

- 019 KaX4O0W y3N10BOW TOUkM y hakTuyeckoe 3HayeHue gasneHus PZe,, P2,yunn PZOey, pzOj u MPA He"
o6xogumMocTn PZemaxy>Pzmaxy nnn pzoem\nf p ZOminy> a Takxe 3HauyeHUss TemnepaTypbl 70J_1 B Touke 1, roVj-
B TOUKe 2, [ - B TOuke 3;

- cpefHue 3HayeHus AeliCTBMTENbHOW TemnepaTypbl, MacCOBOro0 pacxoja U CKOPOCTU AbIMOBbIX ra3oB
ONA KaXAoro yyactka Mexay ABYMS Yy3/10BbIMU TOYKAMMU.

Mepen npoBefeHNEM MEPBOW nTepauun B Ka4eCTBe CTapTOBOrO 3HA4YeHWs MPUHMMAKT MaccoBbIl pac-
X04, Ha BbIXxoge M3 naTpybka g/ oTBoAa AbIMOBbIX ra3oB UCTOYHMKA Tensa. OQHO M3 BO3MOXHbIX CTapTOBbIX
3Ha4YeHNn MaccoBOro pacxoga — Aeknapupyemblit MacCOBbI pacxof MCTOYHMKA Tenada mw ,.

Hanpumep, kaxgas mtepaums COCTOMT U3 CAeAylouwmnx AByX 3Tanos:

JT1an 1. BbluncneHne napameTpoB, HauyMHas OT CaMOW HUXHEN Yy3/10BO TOUKM W 3aKaHUYMBas YCTbEM U
BbIGpOCOM ra3oB B aTmocdhepy, Kak 3To criefyeT ganee:

- pacyeTHblI/3afgaHHbIi MAacCOBbLIN pacxoq AbIMOBbLIX ra30B Ha BbiXxo4e M3 maTpybka A8 oTBo4a AbIMO-
BbIX ra30B WCTOYHMKA Tenna:

- B K&XA0M COEAUHUTENIbHOM 3/1IEMEHTE:

- pacyeTHbIi MaccoBblii pacxod [hopmyna (14)];

- cpefiHAS NJOTHOCTb AbIMOBbIX ras3oB [hopmyna (29)];

- CpefHAsa CKOpoCTb AbIMOBbIX ras3oB [hopmyna (30)];

- Temnepatypa gbimoBbix rasoB (cm. TOCT P 59978.1— 2022, nogpasagen 5.8);

- cpegHas Temnepatypa AbiMoBbIX rasosB (cm. FTOCT P 59978.1—2022, nogpasgen 5.8);

- B K&XA0M y4yacTKe KOHCTPYKUUM ANS 0TBOAA AbIMOBbIX a30B:

- pacyeTHbIl MacCoBblli pacxoj B KaXAOM y4yacTKe Nocsie CMeweHnst NOTOKOB (Touka 3 Ha pUCYHke 2)
[dopmyna (13)];

- Temnepatypa AbIMOBbIX ra3oB nocne cmeweHusa [popmyna (15)];

- CpegHsasa NAOTHOCTb AbIMOBLIX ra3oB [hopmyna (27)];

- CpefHsas CKOpoCTb AbIMOBbIX ra3oB [dhopmyna (28)];

- Temnepartypa AbIMOBbIX ra3oB B ycTtee (cm. FOCT P 59978.1— 2022, nogpasgen 5.8);

- cpepHasa Temnepartypa AbiMoBbIX razos (cm. FTOCT P 59978.1—2022, nogpasgen 5.8).

JT1an 2. BoluMcneHne BeMUYNHBI pa3pexeHns B KaXoW y3/10BOi TOUke, HauMHas oT yCTbsl Tpy60ONpoBo-
Ja ona yaaneHus ObIMOBbIX ra3oB B aTMocdepy A0 Hanbonee yaaneHHoW y3/10BO TOUKU:

- Tpebyemoe paspexeHne Unnm mMakCumasibHO BO3MOXHOE M36bITOYHOE AaBNeHne Ha BXOLEe B KOHCTPYK-
uuio AN yaaneHnsa AbIMOBbIX ra3os [ypasHeHue (3) wamn (3c)];

- camoTsra Ha BXoZe AbIMOBbIX Fa30B B CEKLMI KOHCTPYKLUMM AN yAaneHus AbIMOBbIX ra3oB [cpopmyna (31)];

- aspognHamMmmyeckoe CONpPOTMB/IEHMNE CEKUMWM KOHCTPYKLMK ANS yaaneHust 4bIMOBbIX ra3oB [hopmyna (32)];
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- paspexeHune Ha BXOAe AbIMOBbLIX Fa30B B CEKUUK KOHCTPYKUMW ANSA yAaneHus ObIMOBbLIX rasoB [doop-
myna (2) nan cpopmyna (3b)].

O6e onucaHHble uTepauun (3Tanbl 1 1M 2) NpoBOAAT A1 COOTBETCTBYKLWMX YCNOBWUIA 3KcnayaTauumn
(T.e. AN HOMMHaANbLHOW TEN/I0BOI MOLLHOCTU, ANA HAUMEHbLUEN MOLWHOCTU U /1 OTK/IKOYEHHbIX NCTOYHMKOB
Tenna) Tak AONro, Kak 3To noTpebyeTtcs ANs BbINO/IHEHWUS YCNOBMS MO AaBneHuto [popmyna (1)].

Ecnu ycnosue no gaBneHW0 BbIMOSIHEHO, TO 3HAYEHUA NOCnefHein nrtepauum MOryT paccmaTpuBaTbCs
Kak 3Ha4yeHusl, C KOTOPbIMW B COOTBETCTBUM C HACTOALWMM CTaHAApPTOM C YY4ETOM 3KchayaTauunm KOHCTPYKLUN
ONA ypaneHns AbIMOBbLIX ra3oB U Npyu COGMOAEHWUM YC/IOBUIA MO MacCOBOMY pPacxofy AbIMOBbIX ra3oB OCY-
wectBnseTca cobnaeHne ycnosuii no gaBneHnio n temnepartype.

Ecnu ycrnoBue no gaBieHW0 He BbINMOJIHEHO, MPOUCXOAUT MOBTOpPHAsA NpeaBapuTesibHas OueHKa Benu-
YMHbI MW, KOTOpasi OCHOBbLIBAETCA Ha YCTAHOB/IEHHOW pa3Huue AaBneHunii Pz,sn FZe> n Pz0,yn PZOey, c koTO_
poil NnpoBOAUTCA cneaylowas ntepauus.

6 XapakTepHble 3Ha4YeHUsA AbIMOBbIX ra3oB A4/19 UCTOYHKMKA Tenna

[na pacueta 3HauyeHuli TemnepaTtypbl U AaBfeHUA WCNO/Mb3YIOTCHA XapaKTepHble 3HAaYeHUs AbIMOBbIX
rasoB MCTOYHMKA Tenaa. 3TO BkAKYaeT B cebs:

- 3asB/IEHHOE MWHMMas/IbHOE HeobXxoauMmoe AaBfieHWe ANA MPeofOosIeHUs CONPOTUBMIEHUA WK 3asB-
NIeHHOEe MaKkcumanbHOe AOCTYNHOe AaB/fieHne AN NpeofosieHMs CONPOTUBEHUA NCTOYHMKa Tenna (Pw.ywnm
PVJO))

- TemnepaTypa AbIMOBbIX ra30B, 3asiB/IEHHas NPOM3BOAUTENEM MUCTOYHUKA Tenna (/\Wy).

Ob6a 3HayeHWs [0/KHbI YKa3blBaTbCHA B 3aBMCMMOCTM OT MAaccOBOro pacxofa AbIMOBbIX ra3oB npu pas-
JINYHBIX YCNOBUSAX 3KCNAyaTaunn UCTOYHMKA Tensa (B pexume aKkcnayartauuu, BHe 3kcnsyatauum). PacueTHoe
pabouee gaBneHue NCToYHMKa Tennaa PWcy, Ma, unu goctynHoe AaBneHne ANnsa NpeofosieHns CONnpoTUBEHUSN
Pyvocy. Ma, gna o6oux pexnmoB ykasbiBaloT B popMe MHorousieHa 4-ii ctenexdn [doopmyna (10)].

[0}
%Cyl AWey 1
Pwcy - bo+ 64 \]+b2.i oy +b3.i y\] +b4.| . (10)
I mwy ™w,y mw,y mwJ J
( T \ AN A m
w yyey Fh_\/\/c, AW c.v~3 wey
P\NOc,j - co+ Cl o tcr Y osa y. +0, (10a)
Yy i) I ™w,y VALYV Vmwy )
( rWWc,y Hy2
fWey - Yo+ Yr (11)
V TMW,y )

roe bv b2, b3, b4 — koadhdhruneHT ypaBHEHNS MHOro4ysieHa A/ pacyeta paboyero faBfeHuss UCTOYHUKA
Tennay,

mWcy — pacquan?l MaccoBblIil pacxoq AbIMOBbLIX FTa30B UCTOYHUKa Tenna, Kr/c;

/Inw,y — peknapupyeMblii MaccoBblli pacxo AbIMOBbIX ra3oB UCTOYHMKA Tenna, Kr/c;
c0, cv c2, c3, c4 — Koa(hhMUMEHT ypaBHEHMS MHOroYsieHa A1 pacyeta AOCTYMHOro AaB/ieHUs nogayu
yCTpolicTBa ANA CKUraHus Tonnveay,
fyvc/ — pacueTHan TemnepaTtypa AbIMOBbIX ra30B MCTOYHMKA Tenna, °C;
y0, Yp y2 — k03 PULNEHT 3KCMOHEHLMANbHOT0 YpaBHEHNSI UCTOYHMKA Tennay, Kr/c.

[na KOHCTPYKUMI yaaneHua AbIMOBbIX ra3oB Mnof paspexeHnem 3HavyeHus buypana paboymx COCTOAHWUNMA

«B pPEXMME 3KCnsyaTauum» U «BHE 3KCnayatauum» AO/MKHbI ONpefensaTbcsa oTAeNbHO. Ecnn 3T 3HayeHns He

yKasaHbl, HEOO6X0A4MMO WMCNOMb30BaTb 3HAYEHUS AbIMOBbIX a30B, XapaKTepHblie O/ UCTOYHUKA Tenna, yka-
3aHHble B nNpunoxeHun B.

[na KOHCTPyKumMii yaaneHus AbIMOBbIX ra30B M3OGbITOYHOIO AaB/EHUSA 3HAYEHUS CUy AN pabodyero co-

CTOSIHMSA «B pexuMe akcnyaTtauum» AO/KHbI 6bITb onpegeneHbl U3 gaHHbIX NPOM3BOAUTENSA NCTOYHUKA Tenna.

MpumevyaHne — Ecim vHdopMauusi 0 paboyem COCTOSIHUM «B PEXMME 3KClyaTauum» He npefocTaB/eHa,
pacyeT HEBO3MOXEH.

[na pabouyero cocTosiHUA «BHe 3kcnjyartauum» cQ cv c2, c3, ¢4 ny0,yv y2 A0/KHbl 6bITb paBHbl 0 1
c2 =—1 000 000.
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MprmevyaHne — B crydae NPUMEHEHWSI KOHCTPYKUUIA ANt yAaneHUs AbIMOBbIX ra30B C U36bITOUHbIM JaB/ie-
HUEM NPOBEPKA MACCOBOTO PAcX04a OCHOBAHa Ha TOM (akTe, YTO HET BO3MOXHOCTM 06pATHOTO MOTOKA [bIMOBbLIX [a30B
uepes HepabOTAKLLMIA UCTOUHVK Tena.

KoM6uHMpoBaHHaa TennoaHepretTuyeckas cucrtema c TensioreHepaTtopomM ajekBaTHO ONMUCbIBAETCA HO-
MUHaNIbHBIM 3HAYE€HMEM MacCOBOro pacxofa AbIMOBbIX ra30B M HOMUHAJNIbHBIM OTpULATENbHLIM AaBleHNneM
NN AOCTYMNHbLIM AaB/ieHWeM, HEOOXOAUMbIM A9 NPEOAO0/IEHNA CONPOTUBNEHNUS.

JOono/THNTENbHO A0/IKHBI NMPEeAOoCTaB/IATLCA cBefeHns 06 06beMHON KoHueHTpauum CO02 AbIMOBLIX ra-
30B 419 06eMX BeNUYMH TensioBOi MOLWHOCTM (HOMWHANbHOW TEMNN0BON MOLWHOCTA Y MAHUMANbHOW MOLLHO-
cTh nctouHuka Tenna) (o(C0O02)Wy). 3aaBneHHass o6bemMHasa koHueHTpauusa C02 AbIMOBbLIX ra3oB MOXeT ObITb
Takxe onpegeneHa gns o6enx BennMymMH TenaoBoi MouwHOCTM no tabnuuam B.1 mB.2 TOCTP 59978.1— 2022.

PacueTHoe cogepxaHne C02 B AbIMOBbIX razax Bj UCTOUYHUKe Tenna g(CO 2)wtat ¢ Ana ABYX PEeXMMOB
aKcnayatauum «akcnayarauus npyM HOMUHabHOW TeN/I0BOW MOLLHOCTU» U «3KCnayaTaumsa npy MUHUManbHOM
TEeNn/I0BOW MOLLHOCTU» [0/DKHO ONpefesniAiTbCsA Mo CrAeAylolWweMy ypaBHEHWIO:

- AN UCTOYHMKA Temnjaa Ha XWAKOM W razoobpa3HoOM Tonavee W AN UCTOYHMKA Tenna Ha TBepAoM To-
navBe ¢ aBToMaTuMyeckoW nogaveii:

°(C°2)wc,y (12)
1 \ ™MWwey '

Ay G(C 02)Wiy mi

B apyrux cnyvyaax:
c(COo2Vicd=a(Co02)wj
roe o(CO2)w e+ — pacueTHoe cogepxaHne C02B AbIMOBLIX rasax MCTOYHMKA Tennay, %;
mWcy — pacueTHblli MacCoBbIil pacxof AbIMOBbLIX ra30B UCTOYHUKA Tensay, Kr/c;

[TAv,y — 3a@siBNEHHbI MacCOBbI pacxos AbIMOBbIX ra30B MCTOYHMKA Tennay, Kr/c;

fmi . "2 — koacppumumneHt no FTOCT P 59978. T,
a(CO2)w m— 3adBsieHHOe cogepxaHue C02B AbIMOBbLIX rasax UCToOYHUKA Tennay, %.

Ans pacyeta KOHCTPYKUUWN ANS yAaneHna AbIMOBbIX Fa30B Moj, paspexeHneM Heo6Xo4MMOo 3anpocuTb y
NPoM3BOANUTENA UCTOYHMKA Tensia 3HadyeHue AoNyCTUMOro paspexeHus Ha PVWmax a Ons PacueTa KOHCTPYK-
UMM ansa yaaneHus AbIMOBbIX Fa30B C U36bITOYHLIM JaB/IeHMEM 3aNpoCUTb Y MPOM3BOANUTENA UCTOYHMKA Tenla
3HayeHne Heob6X0AMMOro M36bITOYHOrO faBsieHns PWOMj> eciv MpYMEHUMO.

7 XapaKTepuUCTUKM KOHCTPYKUMW AN yOAAIEHUS AbIMOBbLIX ra3oB
N COeANHNTENbHbIX 3/1EMEHTOB

CpegHee 3HayYeHue WepoxoBaTocTu (r W/Man r ¢ u TepMuyeckoe conpotmBneHne [ —  wuvnm —
7 J VA)j VAV,

OO/MKHbI ONpefensTbCca AN KaXA0ro COeAUHUTENbHOIO 3/1IEMEHTA U ANA KaXA0W CEKUUM KOHCTPYKUUW ANs
yaanenus gbimoBbix rasoB (cm. TOCT P 59978.1— 2022, nyHKT 5.6.2).

8 WcxodHble 3HaYeHUs ons pacyeTa

8.1 O6wume cBefeHns

OCHOBHbIe 3Ha4yeHna pacyeTa AOJIKHbI ObITb onpeneneHbl And Ka)KAOVI cekunmn cnctembl, ecsim nMHoe He
YKa3aHO HuxXxe.

8.2 TemnepaTtypa Bo3ayxa

8.2.1 TemnepaTtypa Hapy>XHoro sosgyxa (TL)

Mpu pacuyeTe Temnepartypbl HapyxHoro Bo3gyxa (TL) cm. FTOCT P 59978.1—2022, nognyHkT 5.7.1.2;
3HayeHue AeNCcTByeT Kak egumHoe AN BCeX CeKUWii KOHCTPYKUMW AN yAaneHus ObIMOBbIX ra30B.

8.2.2 TemnepaTtypa okpyxatuwero sosgyxa (Tw)

Mpu pacyeTe Temnepartypbl okpyxatouwero sosgyxa (Tv) cm. FOCT P 59978.1— 2022, nognyHkT 5.7.1.3.

n
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8.3 AaBrieHne HapyxHoro sosgyxa (PL)
Mpn pacueTe gaBneHus HapyxHoro Bosgyxa (PL) cm. TOCT P 59978.1— 2022, nognyHKT 5.7.2. 3Haue-
HWe efuHO ANSA BCEeX CeKUMI KOHCTPYKUUM ANA yAaneHus AbIMOBbIX rasos.

8.4 N'a3oBasa NOCTOsAHHAaA

8.4.1 a3zoBasa noctosHHasa so3ayxa (RL)

Mpn pacuete razoBoli noctossHHON Bo3gyxa (RL) cm. TOCT P 59978.1— 2022, nognyHkT 5.7.3.1. 3Haue-
HVe efAVHO A1 BCeX CeKUUiA KOHCTPYKUUN ANA yAaneHus AbIMOBbIX ra3os.

8.4.2 Ma3oBas NoCTosiHHasa AbiMOBbIX rasoB (R)

Mpu pacyeTe rasoBoi NOCTOAHHON AbIMOBbIX rasos (R) cm. FTOCT P 59978.1— 2022, nognyHKT 5.7.3.2.

YpaBHeHue (19) B aTOM cTaHgapTe AO/KHO MCMNO/b30BaTbCA A8 ra30BbIX CMeCEeW.

8.5 NMNoTHOCTb HapyXHoro so3sayxa (pL)

Mpn pacyeTe NAOTHOCTU HapyxHoro so3dayxa (pL) cm. TOCT P 59978.1— 2022, nyHKT 5.7.4, 3Ha4yeHue
[eicTBYeT Kak efuHOe ANA BCeX CeKUMii KOHCTPYKLUMUU ANS yAaneHus AbIMOBbIX ra3os.

8.6 YoenbHas Ten/10eMKOCTb AbIMOBbIX ra3oB (cp)

Mpn pacyeTe yAenbHON TeN/10e€MKOCTU AbIMOBbIX ra3oB (cp) cm. TOCT P 59978.1.
[nsa ra3oBbix cmecei crneayeT ucnonb3oBaTb popmMmynbl (22) u (21) HacTosAwero craHgapTa.

8.7 CopepxaHue BoAsHbIX napos (a(H20)y) u TemnepaTtypa Touku pocbl (IF5p)

Mpn pacueTe copepxaHus BOAAHbIX napoB (a(H20)) w Temnepatypbl Touks pocbl (I ) cwm.
FOCT P 59978.1—2022, nyHKT 5.7.6.
[nA rasoBbix cMeceil cnefyeT MCnonb3oBaTb ypaBHeHMe (18) HacToswero ctaHgapTa.

8.8 NMonpaBOYHbIN KO3 ULMNEHT NP OTCYTCTBYHOLWEN TemnepaTypHO ycToiunmBocTn (SH)

3HayeHne eauMHO ANA BCEX CEeKUUA KOHCTPYKUMU ANA yaaneHus AbIMOBbIX ra3os.

UTo6bl NMPOBEPUTL YC/IOBME A1 MAcCOBOr0 pacxoja W ycnoBue No AaBfieHU0 Ans MUHUMAasbHOro oT-
puuaTtenbHOro AaBfieHUs M MakCMManbHOro M36bITOYHOrO AaBfieHUsA, cnefyeT ucnonb3oBaTtb SH= 0,5 ans
KaXgoi ceKunn KOHCTPYKUUWU AN yAaneHus AbIMOBbIX ra30B;

ANS MaKCUMas/ibHOro paspeXeHus Uiy MUHUMAaNbHOro M36GbITOYHOrO AaB/ieHUs MONpPaBOYHbIA Ko3addu-
LMEHT Ha OTCYTCTBME TemnepaTypHOM cTabunbHOCTU JO/MKEH 6blTb SH= 1.

8.9 AapoanHamnyeckmii KoadhduuneHT ctabmnbHOCTN noToka (SE)

[ns pacyeTa MMHUManbLHOrO OTPMLATE/IBHOIO AaB/IEHUA KOHCTPYKUMW ANA yaaneHus AbIMOBbIX rasoB C
paspexeHnem HeobXxo4MmMO MCNoab3oBaTb KO3 UUMEHT cTabunbHocTn notoka SE = 1,5. OgHako, ecnm Tou-
HO KOHTpOAMpyeTcs paboTa MCTOYHMKA Tensaa U KOHCTPYKUUW ANS yaaneHus AbIMOBbIX ras3oB (Hanpumep, WH-
AycTpuanbHas KOHCTPYKUUSA C MOCTOSHHbIM KOHTPOJIEM), a Takke AN WCTOYHMKOB Tenaa, He MCNOob3YyHLUnX
BO34yX NOMeELLEeHNSA N 060pyA0BaHHbIX BEHTUMATOPHLIMMW rOpesikamn, cregyeTt Ncnosb3oBaTh 3HaYeHue 1,2.

[ns pacyeTa MakCMmMasibHOrO U36GbITOYHOIO AaBNEHNS B KOHCTPYKUMAX ANA yAa/eHUs AbIMOBbIX ra3oB C
M36bITOYHbIM AaBf€HUEM HEeO6X0AUMO MCMO/b30BaTh KOIPMUUMEHT cTabunbHOCTU nNoToka SE = 1,2.

[na BO3a4yWHOro kaHana cnefyet Ucnonb3oBaTb KOIMPULUMEHT cTabunbHOCTU nNoToka SEB = 1,2.

[na pacyeta MakcMmasnbHOrO OTpULATE/IbHOTO AAB/IEHUA WAW MUHUMAaNbHOIO M36bITOYHOIO AaB/eHUs
KoahhuuneHTbl cTabunbHocT notoka SE u SEB fo/mkHbl 6bITb paBHbl 1.

8.10 KoadppuumeHT TennooTAaaun ¢ BHELWIHEN NMOBEPXHOCTU

Mpu pacueTe KoadhPuuMeHTa TensooTgaum ¢ BHewHel nosepxHoctn cm. FOCT P 59978.1— 2022, noa-
NyHKT 5.8.3.3.

9 OnpepgeneHne TemMmneparyp

MpuBefeHHbIe B fanbHelwem TemnepaTypbl Heobxogmumo paccumtbiBaTte no FOCT P 59978.1— 2022,
noapasgen 5.8:

- pacyeTHas TeMnepaTypa AbIMOBbIX Fa30B MUCTOYHMKA Tenna (rWcy) c yueToM XxapakTepucTMyeckmux 3Ha-
YeHuih ucTtoyHuka tenna [cpopmyna (11)];

12
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- cpefHve TemnepaTypbl AbIMOBbIX Fa30B B COEANHUTENbHbIX aneMeHTax (7mwy);

- Temnepartypbl AbIMOBbIX ra30B B KOHLE COeANHUTE/IbHbIX 3/1eMeHTOB (7'0VYy);

- TeMnepartypbl CMELIEHNSI Ha BXOAE B CEKLUMI0 KOHCTPYKUUKN 415 yAalleHusa AbIMOBbLIX rasos [Tey, dpop-
myna (7)];

- cpefiHue TemnepaTtypbl OTAE/IbHbIX CEKUMI KOHCTPYKLUU ANS yAaleHUs 4blIMOBbIX ras3os (7T ),

- TemnepaTypbl AbIMOBbIX a30B Ha KOHLE KaxAON W3 CeKUW KOHCTPYKUMW ANS yAaneHus [blMOBbIX
rasos (Toy);

- TemnepaTtypbl BHYTPEHHEN CTEHKM Ha KOHLEe Kaxol U3 CeKuWi KOHCTPYKUMW AN yAasleHUs LblMOBbIX
rasos (7ioby).

CooTBeTcTBylOWMe QOpPMy/ibl 418 pacyeTa TemnepaTyp cobpaHbl BMecTe B Tabnuue 1. MaccoBblli pac-
xof u cogepxaHne CO02 B bIMOBbIX rasax B COEAUHUTENbHbIX 3/IEMEHTax paccuuTbiBalTCA No hopmynam
(14) n (17).

Ta6bnuuya 1
EavHuua
HanmeHoBaHue $opmyna W3MepeHs
CpegHas Temnepatypa AbIMO-
BbIX [a30B B COEMHUTENILHOM TmVj - Twj + 2382222 [T exp (-KV yjd
anemente T/ vy
Temnepatypa AbIMOBbIX ra30B ) .
Ha BbIXOE W3 COEAVHUTESb- TovJ - AWy +(TWed -Tw,j) exp(-Kvj)
Horo anemeHTa ToW
KoadhdmumeHT oxnaxkaeHus B . g
coe;tl)/lcﬁml{leanOM en?e)l\'jlﬂme KW Uy.j skvj L]
KVJ =
mVy ‘cpvy
KoadhchmumeHT Tennonepegaun 1 Bt/m2-K
COEAVHUTENIBHOTO  3/1eMeHTa Vi =Sy- Dhvyy
Kyj (npoBepka MaccoBoro pac- ) - aivy ad  Avay'aay
X0fa Y yc/ioBumsi Mo AaBeHuto)
KoachdpuumeHT Tennonepesa- 11 Bt/m2-K
4M COEAVHNTENBHOTO 3/1EMEH- ~ 1 Ahvy
Ta Kyy (npoBepka yc/ioBus no Yo oaiv,+ [A vy “hVay’aavy
TemnepaType) )
KoathdpmupmeHT Tennootgaum ¢ . Bt/m2-K
BHYTPEHHEe NoBepxHOCTU CO- ajVy = max ARy Ny | A4
e[IMHUTENbHOrO 3/1eMeHTa °hVyy
KoahdomumeHT Hyccenbta NuV 10,67
Nuyj = 0,0214 « y-100j *Pr°y
¥SmOOth JV,y
KoadpdomnumeHT MpaHatna Prv m
thcpu paHa o MVyQVy
prvy ARy
Yucno PenHonbaca PeW D AV Y.y PV
Vi oo Ry "

CpepHsisi Temnepartypa AbIMo-
BbIX rasos Tnj

Temnepatypa AbIMOBbIX ra3oB
Ha BbIXOA4E W3 CEKUMM | KOH-
CTPYKUMN ONS yaaneHus Obl-
MOBbIX raszos 0

Ay = Tjy+~ "r—u?[l-exp (-Ky)]

"oy “uy+(ey "uyyexP( Kj)
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OKoHuaHue Tabnmupl 1

EpnHnua

HaumeHoBaHue ®opmyna “3MepeHust

KoathdonumeHT  oxnaxaeHus U.k-.L:
CEKUMN | KOHCTPpYKUMM Ans K; =
yAaneHust AbIMoBbIX rasos K]

KoadpbdpuupmeHT Tennonepenaum Bt/m2-K
ki (npoeepka MaccoBoro pac-
X0fa 1 YC0BYs MO iaB/EHNIIO)

KoathdomumeHT Tennonepepa- - § B1/mM2-K
un kj (npoBepka ycnosus no Qu
Temnepartype) U\aaay
KoadhchuupmeHT Tennootgaum ¢ 4 - 'Nui Bt/m2-K
BHYTPEHHeli MOBepXHOCTW ™ ajy = max ’D.l u A

i
KoadpcpnumeHT Hyccenbta NY 1067
NUj = ¥ <0,0214- |Pe®'8-100j sPr®A 1+

~smooth _Jy -

Yy N06

4>

KoathchouumeHT Mpanatnsa Pr- Ha,: +cp

pri =

Uucno PeliHonbaca Pey ) )
Re,_ WMj'4n,j Pm,

7 Ma,;

10 dopmyrsbl cMelmBaHUsA

10.1 O6uwue NONOXEHUSA

B mecTax Bxofa AbIMOBbIX ra30B B CEKLUMIO KOHCTPYKUUM ANA yaaneHua ObIMOBLIX ra3oB crnefyeT pac-
cumTbiBaTb TEMNepaTypy AbIMOBbLIX ra3os, cogepxaHne C02- n H20-, a Takxe ra3oByl NMOCTOAHHYIO U yae/ib-
HYl0 TEN/I0EMKOCTb.

10.2 MaccoBblli pacxof AbIMOBbIX ra3oB (Tj)

MaccoBblii pacxof AbIMOBbIX rasoB rhj, kr/c, B CEKUMM | KOHCTPYKLMN A8 yAasieHus AbIMOBbIX ra3oB

paccuutbiBaeTcsa no copmynam (13) u (14):

= +rriyj, (13)
™Vj = ™\Ng,j- (14)

10.3 TemnepaTtypa AbIMOBbIX ra30B Ha BXOAe B y4acTOK KOHCTPYKUMWN ANSA yAaseHns AbIMOBbIX
razoB (TeJ)

TemnepaTtypa AbIMOBbIX ra3oB Tej, K, B CEKLUMU | KOHCTPYKUUU ANA yAaNeHUs AbIMOBbIX Fa30B HYXHO
paccunTtbiBaTh no gopmyne (15). UTo6bl ynpoCcTUTb pacyeT, MOXHO MPUHATb, 4YTO yAefibHas Tena0eMKOCTb
[bIMOBbIX ra30B B COEMHUTENIbHOM 3/IEMEHTE | U HA PaCMOJIOKEHHOM nepej HUM yvacTke y-1 OTHOCMTCA K
cpefHel TemnepaTtype AbIMOBbIX Fa30B.

T _ 4-1Cpj-'lI70,;-1 + ™V,;CpV,;TOv,;
e /= - — . (1o)
m;-1Cp,)-1 + mV,;CpV,;
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10.4 CopgepxaHne C02 B AbIMOBbIX ra3ax B CEKUMUU KOHCTPYKUUWN ONA yAalleHNA ObIMOBbIX
raszos (0(C0O2);)

CopepxaHue C02 0(CO02)y, % oT o6bemMa, B CEKUUN KOHCTPYKUUU 018 yAaneHUs AbIMOBbLIX ra3oB pac-
cuntbiBaeTca no popmyne (16):

my-iRy-i 100 - a la(co2)y_y+rhyjRyj yoo-o(H 20)Vj/ o OOg
0(C02). = - (16)

100- ®(H20)y.~ +rriyj Ry] 00, o 20

CopepxaHne C02, % oT o6bema, B AbIMOBbIX Frasax B COe4UHUTEIbHOM 3/IEMEHTE paccyuTbiBaeTcs Mo
gopmyne (17):
a(Co2)v .=a(C02)WcJ. a7)

10.5 CopgepxaHue H20 B AbIMOBbIX rasax (<j(H20)y)

CopepxaHue H20, % oT 06bemMa, B CEKLUN Y KOHCTPYKLMW ANSA yaaneHnsa AbiMOBbIX ra3os (a(H20)y) pac-
cuutbiBaloT no popmyne (18):

mM RH a(H20)M +mv yRv /O(H20)y .
cr(H20)y (18)
+mv,yRv,/
BenunuuHy (o(H20)v 8 onpefensatoT AnsA Bcex BUAOB TON/MBA YCTPOMCTBA A/ CXUTaHUA Tonauea j no
Tabnuue B.1 TOCT P 59978.1—2022.

10.6 N'a3oBas NOCTOSAHHaA AbIMOBbIX ra3oB (/?°)

razoByto noctosiHHyw (Rj), LK/Kr-K, B CEKUUWN Y KOHCTPYKLMK ANA yAaNeHna ObIMOBbIX Fa30B pacCUuTbl-
BaloT no dpopmyne
rhj_iRj_i + mvjRyj
i = (19)
R Ty'l + mV!J
BennuuHy RyjonpegensitoT gna Bcex BUAOB TOM/MBA YCTPOCTBA AN CXWUraHWA Tonaveay no taénuue
B.1 FOCT P 59978 1—2022.

10.7 XapakTepncTukn ObIMOBbLIX ra3os

10.7.1 YpenbHasa TennoemkocTb (CpVj, Cpj)
YpenbHylo Tens0eMKOCTb AbIMOBbIX ra30B B cCOeANHUTENbHOM anemeHTe CpW, [x/kr-K, paccuntbiBaloT
no coopmyne
1011+ 0,05 etmy j +\fcOj +fclj mmyj +fc2j mmyj Jo(CO2)y |
o. . (20)
7y 1+fc3,j -o(C 02).\/’y
dakTopbl foQJ, fcl , fc2j wu fc3 sans onpepenenns C v -ans Bcex BUAOB TONAMBA AN KOHCTPYKUMK AN
yAaneHus AbIMOBbIX rasoBy no tabnuue B.1 TOCT P 59978.1—2022.

YpenbHas TennoemMkocTb Cp 5 Ix/kr-K, AbIMOBbIX ra30B Ha y4yacTke Yy KOHCTPYKLMK ANA yaaneHus AbiMo-
BbIX ra3oB paccyuTbiBaeTcs no popmyne (21):

1011 + 0,05 «tmj + 0,0003 «tmj + (fcoj + fc\j '"my + 2y '“my jcr[C 02)j

(21)
Cpd = 1+ (c3y -<j(C02)y [
dakTopbl fc-j, Mx/kr-K, ana onpegenenuns CpVeonpegenstoT no caegyoweMy ypaBHeHuIo:
mjrfajr~{002)M Tyj -lcivy °(c02)Vy
1 1+ c3y-1'a(C02)y 1 1+ *c3V,y -a (C02)Vy 22)
dJ " 0(C02). Ay-1 | y,y

1+3y1-0(C02)y 1 1+*3Yy-cT(CO2)vy
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Ecnu Bce UCTOYHMKM Tenna, NOAKMIYEHHble K KOHCTPYKUWW ANS yAaneHus AbIMOBbIX rasos, paboTta-
10T Ha ogmHakoBoM Tonnuee, To dpakTopbl fo\j(fQY, fc-\, f&@j un fQy) MOIYT onpepenstecs no Tabnuue B.1
FOCT P 59978.1—2022.

10.7.2 KoappunymeHT TensonpoBOAHOCTN AbIMOBbLIX ra3oB (XM j, XAj)

KoathpuumeHT TENNONPOBOAHOCTM AbIMOBbLIX ra3oB, BT/M2 ¢ K, B CeKUUN Y KOHCTPYKUUN ONA yAaneHus
ObIMOBbIX rasoB XAyj 1 B cOeMHNTENbHOM 3eMeHTe y XAyonpegensioT no cnegywowmm opmynam:

AAV == 0,0223 + 0,000065 * tmVJ, (23)
XAJ = 0,0223 + 0,000065 uf . (24)

10.7.3 AuHamunyeckaa BA3KOCTb (r|AVj> Naj)
OnHamunyeckyo BA3KOCTb T|AVyu T|Ay, H-c/M2, onpegenstoT no cnegyrowmum opmynam:

MaVj= 15 ml0-6 + 47 « 1(F9 mlm\j -20 +10-12 « (25)
ilAj.= 15 m10"6 + 47 +10"9 20 + 10"12 « tB. (26)

OnucaHua ansa dopmyn B pasgene 10:
/n/_1 — maccoBblii pacxof AbIMOBbIX Fa30B B CeKUMM y-1 KOHCTPYKUUW AN yAaneHUs AbiIMOBbIX ra3os,

kr/c;
rh\jj — maccoBblii pacxog AbIMOBbIX Fa30B B COEAUHUTE/IbHOM 3/1IEMEHTE Y, Kr/C;

CpVWy— yfenbHas Ten/0eMKOCTb AbIMOBbIX [A30B B COEAUHUTENbHOM 3aniemeHTe Y, Jx/kr-K;

T0\jj_1 — TemnepaTypa AbIMOBbIX ra30B Ha BbIXOAE U3 COEAUHUTENBLHOIO 3ieMeHTay, K;

Cpy— yaenbHas Tenno0eMKOCTb AbIMOBbIX Fa30B B CEKLMWU Y KOHCTPYKLUUWU ANA yAaNe€HUA ObIMOBbIX ra-
308, [OXx/Kkr-K;

R- 1— ypaenbHas razosasi NoCTOAHHAA 4bIMOBbIX Fa30B B CEKLUN Y KOHCTPYKLUUY ANA YAaNeHUs AbIMOBbIX
rasos, Ox/kr-K;

Ryj — yaenbHasa rasoBas NOCTOSIHHAA AbIMOBbIX Fa30B B COEAMHUTENLHOM 3neMeHTe Y, Jx/kr-K;

a(C02)W— obbemHas koHueHTpauusa C02 B coegMHUTENBHOM 3/1IEMEHTE Y, % OT 06beMma,;

0(C02ly— obbemHas koHueHTpaunss CO2 B ceKUUM Y KOHCTPYKLUMK ANS yAaneHus AbiMOBbIX ras3os; % OT
o6bema;

tmy j— cpepHsAs TemnepaTypa AbIMOBbLIX Fa30B B COEAMHUTENBHOM 3/ieMeHTe Y, °C;

tm — cpefHAs Temnepartypa AbIMOBbIX Fa30B B CEKLMWN Y KOHCTPYKLMN ANA yAaneHUs AbIMOBbIX rasos, °C;

fn/_1— TemnepaTtypa AbIMOBbIX ra30B Ha BbIXO4E W3 CEKLUW Yy KOHCTPYKUUN A5 yaaneHUs AblMOBbIX
rasos, I

fcj m— dbakTOopbl ANA onpegeneHns yaenbHol TeENI0EMKOCTM YCTPOWCTBA A/ CxXuraHus tonnueay (cwm.
FOCT P 59978.1—2022, tabnuua 1);

0(C02)y 1— ob6bemHan KoHueHTpauna C02 B cekunn y-1 KOHCTPYKLMM ANA yAaneHns AbIMOBbIX ra3oB;
% OT 06beMa;

a(H20)y_1— ob6bemHasa KoHueHTpauusa H20 B cekuum y-1 KOHCTPYKLMK ANA yAaneHns ObIMOBbIX ra30B;
% OT 06beMa;

a(H20)y — o6bemMHas koHUeHTpauus H20 B coefnHUTENbHOM 3/1eMeHTey, % oT o6bema.

10.7.4 TemnepaTtypa Touyku pocbl (Tsp)

TemnepaTtypa TOYKM pOCbl AO/DKHA 6bITb paccuntaHa B cooTBeTcTBUN ¢ TOCT P 59978.1— 2022, nyHKT
5.7.6.

B cnyyae KoM6GMHaLMN NCTOYHUKOB TeN/a, B TOM YMc/e Ha yriie u/mnu Tsxenoi HedTu, NOBbIWEHWE TOY-
K/ pOCbl AJ11 KaXA0ro Tonamea AO/HKHO 6biTb paccuntaHo B cooTBeTcTBUM ¢ FTOCT P 59978.1— 2022, nyHKT
5.7.6, n anAa onpejesnieHns TemnepaTtypbl TOYKA POChI [O/IKHO UCNOMb30BATLCA CaMOe BblCOKOE 3HayeHue.

11 TMNOTHOCTb N CKOPOCTb AbIMOBbIX ra3oB

CpefHioo NJ0THOCTb AbIMOBbLIX FA30B PT Y B CEKLUMM KOHCTPYKUUKN ANA yaaneHUs AbIMOBbIX ra3oB, Kr/m3,
paccumTbiBaKOT No cnepywwen opmyne:

Pm,y PL (27)
*y ! /\T,y
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CpefiHIO CKOPOCTb WM -AbIMOBbIX Fa30B B CEKUWW KOHCTPYKLUW OS5 yAaNneHWUs AbIMOBbIX ra3os, M/c,
paccumnTbiBalOT NO cneaywwen gopmyne:
T,
wm,j — , (28)
Aj 'Pmy
CpepHo NNOTHOCTL PTYY/AbIMOBbLIX a30B B COEAUHUTE/ILHOM 3/1EMEHTE, KI/M3, pacCunTbiBalOT Mo cre-
aywouieii goopmyne:

PMVj = (29)

T L]
KVy “'mV,/

CpefiHI0l0 CKOPOCTb tvWm ¢AbIMOBbIX ra30B B COeAMHUTENbLHOM 3neMeHTe, M/C, paccuuTbiBalOT No che-
aywouieli hopmyne:

_ Ty}
Wmj~7 -

. ocC)
AV, 'PmVy

OnucaHuna gna cgopmyn B pasgene 11:

pT y— CpefHAA nnoTHocTh AbIMOBBIX ra30B B CEKLMMN Y KOHCTPYKLUN A/18 yAaNeHUsa ObIMOBbIX ra3oB, Kr/m3;

PL— paBneHne HapyxHoro so3sgyxa, MNa;

R j— ynenbHas rasoBasi NOCTOSIHHAS AbIMOBbIX ra30B B CEKLUWW Y KOHCTPYKLMMN ANSA yAa/leHUs AbIMOBbIX
rasos, [x/kr -K;

r ]]«I— cpefHAsa Temnepatypa AbIMOBbIX Fa30B B CEKLMMN Y KOHCTPYKUUKN ANA yAaneHus ,quMOBbIX9Fa3OB, K;

A |— nnowaab NOMNEepeyYyHoro Ce4YeHUss Cekuumn y KOHCTPYKLMUW AN yaaneHus ObIMOBbIX ra3oB, MY

Pmvy— cpefHAaa NAOTHOCTb AbIMOBbIX Fa30B B COEAWHUTENILHOM 3/1EMEHTE Y, KI/M3;

R yj— yaenbHasa rasoBasi NOCTOAHHAA AbIMOBbIX [a30B B COEAWHUTE/IbHOM 3n1eMeHTe Y, Ox/kr -K;

7T~Mvy— cpefHas TemnepaTypa AblIMOBbIX ra3oB B COe4VHUTENIbHOM 3/1eMeHTey, K

rhy y — MaccoBblii pacxof AbIMOBbIX Fa30B B COEAUHUTENBHOM 3/IEMEHTE Y, KI/C;

Ayj— nnouiagb NONEpPEYHOro CEYEHUS COEVMHUTESNIBHOTO 3/IeMEeHTa Y, M2;
rhj — maccoBblii pacxog AbIMOBbIX Fa30B B CEKLMU Y KOHCTPYKUUM A5 YAANEHUst AbIMOBbIX rasoB, Kr/c.

12 OnpepeneHvie AaBrieHUA

12.1 aBneHne Ha KaXA0M BBOJAE ObIMOBbIX ra30B B CEKUUM KOHCTPYKUUU ANS yAaneHus
AbIMOBbIX ra3oB

12.1.1 Pa3pexeHune

HavmeHbllee N MakcuMasnbHOe paspexeHne Ha BBOAE AbIMOBbLIX a30B B CEKUMWIO Y KOHCTPYKUUK A4
yaaneHus AbiMOBbIX ras3oB (PZyH “zmax,y) BO3HUKAOT M3-3a pasHulbl CYMMMWPOBAHHbLIX CaMOTAr U CYMMUPO-
BaHHbIX COMPOTUB/IEHU BCEX CEKUWIA KOHCTPYKUMU AN yAa/leHUS AbIMOBbLIX ra3oB, PacnoflOKEHHbIX Bbllle
BX0Ja AbIMOBbIX ra3oB, U pacCuYnTbiBAKOTCA C NOMOLWb0 hopmyn (2) n (6a).

12.1.2 N36bITOYHOE fgaB/eHune

MakcnmanbHOe Y HauMeHbllee N36bITOYHOE AaBfieHNe Ha BXOAe AbIMOBbIX ra30B B CEKLUMW Y KOHCTPYK-
uumn ana ypaneHusa abiMoBbIX ra3oB (PzoyM”zominy) BO3HUKaET U3 pasHuLbl MexAy CyMMapHbIM AaBleHUuem
CONPOTUBAEHNSA N CyMMapHbIM faB/ieHNEM XO/0CTOro Xo4a BCeX CeKUWUA KOHCTPYKLUW AN yaaneHus AbiMo-
BbIX ra3oB, KOTOpPble HaxXoA4ATCA Haj BXOAOM AbIMOBOrO rasa M UCMNoNb3ywTca B popmynax (3b) un (6d).

12.1.3 CTtaTnyeckoe gaBJ/ieHUe B CEKUUN KOHCTPYKUUWN AN yaaneHusa AbIMOBbIX ra3os (PHj)

CraTtuyeckoe gasneHve PHYy, NMa, B ceKUuMM y KOHCTPYKUMY ANA yAaneHus AbIMOBbIX ra30B paccunTbiBaOT
no cnegywuwen gopmyne:

PHj=Hy'9'(P L-Pmj). (31>

roe Hj — BbicoTa No BepTUKaIn CEeKUUW Y KOHCTPYKUUN ANS yAANEeHUs AbIMOBbIX ra3oB, M;
0 — yckopeHue cBo604HOro nageHus, pasHoe 9,81 m/c2;
pL— nN/OTHOCTb HapPYXHOro Bo3Ayxa, Kr/m3;
P .— cpeaHsAs NJOTHOCTb AbIMOBbIX Fa30B B CEKLMMN Y KOHCTPYKLUUMN A5 yAaNeHUs AbIMOBbIX rasoB, Kr/m3.
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12.1.4 [aBneHne cONPOTUB/IEHNA B CEKLUN j KOHCTPYKLUM ONA yaaneHns AbiMoBbIX ra3oB (PRj)

12.1.4.1 O6wue NonoxeHus

OaBneHne conpotusneHus PR , Ma, B CeKLMM Yy KOHCTPYKLMKN ANS yAaneHua AbIMOBbIX Fa3oB paccuuThbl-
BaloT no cnegywouweii dopmyne:

PRj - SE Y4t RC + SEMJP13y + SEG,|PG,j’ (32)

roe  PRj — u3MeHeHue gaBneHns BC/EACTBUE M3MEHEHUS CKOPOCTU OT CEKUUWN Y A0 CEKUUN Y + 1 KOHCTPYK-
uun ANns yaaneHns AbiMOBbIX ras3os, [Ma;
SE — aspoguHamMunyecknin kKoadunuymneHT cTabunbHOCTM NOTOKA;
\ly — Ko3achhnymMeHT TpeHna AbIMOBOr0O TpakTa Ha ydyacTKe KOHCTPYKUMW AN YAaneHus AbIMOBbIX ra-
308B;
Lj — AnuHa cekuuu y KOHCTPYKLMK ANS yaaneHus AbIMOBbIX ra3oB, M;
Dh — BHYTPEHHUI TMapaBANYECKUA AnameTp CEeKLUN Y KOHCTPYKLMK ANA yaaneHns AbIMOBbIX ra3oBs, M;

Y Cj — cymMma Ko3a(p(pULMEHTOB MECTHbIX CONMPOTUB/EHUA CEKLUN Yy KOHCTPYKLUU ANA yAaNeHus AbIMO-
BblX ra3o0B;
p ®— cpefHAs M/OTHOCTb [bIMOBbIX ra30B B CEKLMMN Y KOHCTPYKLUUN ON15 yAaNeHUA ObIMOBbIX ra3os, Kr/M3;
W e— CpefHAA CKOPOCTb AbIMOBbIX ra30B B CEKLMU Y KOHCTPYKUUN ANA YAaneHUsa AbIMOBbIX ra3os, M/C;
SEMy — aspoauHamunyeckunii KoaduumMeHT cTabuibHOCTM NOTOKa NpWM W3MEHEeHUW AaBfieHus Bcnepg-
CTBME MOTOKA AbIMOBbIX Fa30B OT OAHOI0 M3 OTBEeTBNEHU (SEMy-= SEnpu Pnj- 0: SEMJ- 1)0
npu p 13 «< 0);
SEG — aspogmHamuyecknii KoathuuMeHT cTabubHOCTM MOTOKA NPU U3MEHEHWW [AaBNeHus BcCnej-
CTBME N3MEHEHUSA CKOPOCTU AbIMOBbLIX ra3oB (SEGy = SEnpu PG j*°; SEGJ=1"0 npu Pqgj < 0);
Paj — uv3mMeHeHue gaBneHunsa BcreacTBMe cMmelleHns B 06nacTn BXxofda AbIMOBbLIX ra3oB B CeKUnwo y + 1
KOHCTPYKUUKN AN yaaneHua AbIMOBbIX rasos, la.
12.1.4.2 KoatphuymeHT TpeHnsa TpyObl WaxTbl AbIMOBbIX ra3os (y)
[na pacueta koadphuumeHTa TPEHNUSA AbIMOOTBOAA Y CEKLMMN KOHCTPYKUMK ANSA YAaneHus ObIMOBbIX ra-
308, \[, cm. TOCT P 59978.1— 2022, noanyHkT 5.10.3.3. [lns onpegeneHns cpefHero koaguymeHTa Lwe-
pOX0OBaTOCTU BHYTPEHHEN CTeHbl (CEeKLMW KOHCTPYKUWW ANA yAaneHus AbIMOBbIX rasoB UM COeAUHUTENbHOrO
anemeHTa) cm. FTOCT P 59978.1—2022, tabnvua B.4.
12.1.4.3 Koa(hhurymMeHTbl MECTHOro COnpoTUBNEHUS
[nsa onpepeneHusa koadruneHToB MecTHoro conpotuenenns cm. FOCT P 59978.1— 2022, ta6bnuua B.7.
12.1.4.4 \3meHeHne faBNeHUs AbIMOBbIX ra3oB BCMeACTBNE U3MEHEHUSA UX CKOPOCTKU
[na onpepeneHvs W3MeHEHUA [aBfieHUS [AbIMOBbLIX ra3oB BC/efCTBUE W3MEHEHUA WX CKOPOCTU CM.
FOCT P 59978.1—2022, nogpasgen 5.10.
M3meHeHne faBneHuns PGy Ma, OT CeKkunmy K cekummn y + 1 KOHCTPYKUUM A5 yAaneHua ObIMOBbIX ra3oB

paccumTbiBaeTCcsa No cneaywuwein gopmyne:
n P+l .. 2 PLy .. j
"Gy 7T~ wmy+l ~—7yr'wm,jJ (33)
e p *— CPeAHss nnoTHOCTb AbIMOBbLIX FA30B B CEKLMM Y KOHCTPYKUUN ANSA yAA/TEHUS AbIMOBbIX ra3oB, Kr/M3;
WM — cpefHAA CKOPOCTb AbIMOBbIX Fa30B B CEKLUWN Yy KOHCTPYKLUW ANSA yAaneHus AbIMOBbIX ra3os, M/C.
[Onsa nocnegHen cekuMm KOHCTPYKUUMK ANS yaaneHus AbiIMOBbIX ra3oB (YCTbe KOHCTPYKLUK):

Fig.’fA.SO MoTepu JaBneHna BCeACTBME CMELIEHWA AbIMOBbLIX ra3oB Ha BXOA4E B CEKLMIO KOHCTPYKLUK
ONSa yganeHus AbiMoBbIX rasos (P13 9

Mi3mMeHeHVe faBneHns BCcreacTBME CMeLleHusa AbIMOBbLIX ra3oB Ha Bxoge P13y, Ma (cm. pucyHok 3), npu-
nucbIBaEeTCA CeKUuUW, HaumHalwekca oT Bxoda AbIMOBbIX ra3os, U paccunTbiBaeTcs No cnegyollein dopmyne:

n _y PT.y+1 2
M3,YT U3y+l 7 wmy+l' (34)
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AV
Clazss = Q03 MY MVI+L 1y 162 cosyy-1 0,38
v o Tm) vm+iy VA [, T+ AlIH
(35)
5. Vi v A
AlTH M741 1741

dopmyna (35) geiicTByeT B ciyyae, ecnu AMaMeTp KOHCTPYKUUM A8 yAasleHUsl AbIMOBbLIX ra30B He

A TY H+1
MeHseTcq, npu —--—---- >1 0<-r-+ <1,0; 0° <y<90°.
n/,7+1 T 7+

A
ans A < 1 Ko3athhULUNEHT CONPOTUB/IEHNST B TOUKE CMELLEHUS MOXET paccMaTpuBaTbCs Kak cymma
V. 7+1

oTAEeNbHbIX KO3 (PULNEHTOB MECTHbIX CONMPOTUB/IEHUI COOTBETCTBYOLWNX CeYeHunii (cM. pasgensl 6 n 8 unu

il
FOCT P 59978.1—2022, ta6nuua B.8) n korga B Touke cmelleHns 4elicTBYeT PaBEHCTBO ---------- =1,

AlTH

roe £13 41 — KO3 PULMEHT MECTHOTO COMPOTMBIEHUS B TOYKE MOAK/OYEHNS COEAMHUTENIbHOTO 3/IEMEHTA
7+l k cexyuu y+1 KoHCTpyKUUM ANS yAaneHWs AbIMOBbIX ra30B;
Pm7+l — cpefHAs NNOTHOCTb AbIMOBbLIX ra3os B cekyun YL KOHCTpYKLUYM ANA yaaneHus 4bIMOBbIX ra3os, Kr/m3;

wmj+\ — cpeaHAA CKOPOCTb AbIMOBLIX rasoB B cekunn YL KOHCTPyKUMN ANS yaaneHus AbIMOBbIX rasos, M/C;
[T ,+1 — MaccoBblii pacxod AbIMOBLIX FAa30B B coefnHnTennHom anemente Y+, «r/c;
[Tly+1 — MacCOBbLIii pacxod AbIMOBbIX rasoB B cekunu YL KOHCTPyKUMN AN yaaneHus AbIMOBbIX ra3oB, Kr/c;
A — nnowagb NONEpeyHOro cevyeHMs KOHCTPYKUMW ANS yAaNeHUss AbIMOBbIX ra3os, M2;
AYM — nnowafb NONEpeYHoro ceyeHns coefuHnTenbHoro anementa Y+l m2;

Wl — yron nopgknlueHns coeauHuTenbHoro anementa Y+l B yuactok YL koHcTpykuuu gna yaanenus
AbIMOBbIX rasos, rpag.

Pnji
+13,7+1

PucyHok 3 — MNoTepu AaBneHnst BCNEACTBUE CMELLEHNSI AbIMOBBIX Fa30B NpU BXOAE B CEKLMIOj + 1 KOHCTPYKUUM Ans
yAaneHusi AbIMOBbIX ra3oB

KoathhpnUMEHTbI MECTHbIX COMPOTUBAEHWUI, KOTOPbIE UCMO/Ib3YHOTCS B 3TOM pacuyeTe, OCHOBbLIBATCS Ha
OONYLEHUN, YTO MEXAY OTAEeNbHbIMU TOYKAMU BXOoA4a NOTOKA [AbIMOBbIX ra30B B KOHCTPYKLUIO ANSA yaaneHus
[ObIMOBbIX Ta30B HE BCTPEYaeTCs HUKaKUX NPEensTCTBUIA Ha NyTW NOTOKA AbIMOBbLIX ra30B.

MpensTCTBMSA MOINN Gbl BO3HUKHYTb NPW MPEepbiBAHUU UAN U3MEHEHWU HaNpaB/ieHUs ABWKEHUS MOTOKa
[bIMOBbIX Ta30B.
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12.2 Heob6xogumoe paspexeHue u 4onyCcTUMOe pa3pexeHne Ha BXOoAe AbIMOBbIX ra3oB

B BEPTMKa/IbHOWM YaCTU KOHCTPYKUMW ANS yAalleHus ObIMOBbIX ra3oB (PZe n Pzemax)’ a Takxe
MakCUMasibHO A0MYyCTUMOe N3bbITOYHOE AaBrieHne U Tpebyemoe n3bbITOUHOE AaB/iIeHMe Ha BXoge
ObIMOBbIX Fa30B B BEPTUKA/IbHOW YacTu KOHCTPYKUMW 018 yAaneHus AbIMOBbIX ra3os (PZOe u ~zoemin)

12.2.1 Heobxoanmoe paspexeHue n 4onyctumoe paspexeHue

Heobxogumoe paspexeHne PZej Ha Bbixofe M3 COELUHUTENLHOIO 3/1EMEHTA Y SIBAETCA CYMMOWN pac-
YeTHOro JaBfeHus, HeobxoaumMoro ANA NPeofosieHns conpoTueneHns PWey-ucTouyHnKa Tennay, pacyeTHOro
JaBneHunsa, Heo6xo4MMOro A5 NPeofoNeHNA CONPOTUB/IEHUA COeAUHUTENIbHOTO 31emeHTa PW u pacyeTHoro
JaBneHus, Heobxo4MMOro A5 NPeoAosIeHNa CONPOTUBAEHUS NPUTOYHOrO Bo3gyxa PB ., M JOMXHO ObiTh pac-
CUMTaHO C nomolLblo popmynbl (3).

Jonyctumoe oTpuuaTenbHoe fasneHne PZemaxj Ha Bbix°[le N3 COeAMHUTENIbHOrO 3/1eMeHTay npeacras-
nset coboil cymmy pacuyeTHOro gaBfeHus, He06X0AUMOro 4/ NPeofosIeHNa CONpPoTUBNEHMA Pw ¢ NCTOYHU-
ka Tenna, pacyeTHOro AaBfIEHUS, CONPOTMB/IEHNSA COEAWHUTENbHOrO 3sieMeHTa PVj-un pacyeTHOro gaBrieHns
Heo6XxoANMOro A1 NPeofoNIeHNA CONPOTUB/IEHNSA NMPUTOYHOIO BO3fyxa PB € 1 fO/HKHO 6bITb paccynTaHo C
ncnonb3oBaHMemM popmynbl (6a).

MpumeuvaHune — 3HavyeHnsa PWcj, PVj-u PBcj-B chopmynax (3) u (6a) MoryT pasnnyaTbCcs, NOCKOJIbKY YCNOBUSA
pasHble.

12.2.2 MakcumasnibHO fO0NycTUMOoe n3bbITOYHOE AaB/ieHne U Heobxoanmoe n3bbITOYHOE AaBsieHne

MakcumanbHO fonyctuMoe u3bbiTouyHOoe fAaBrieHue PZOey Ha BbIXOAe U3 COEAUHUTENBLHOrO 3fieMeHTa
y npeacTtaBnseT co60il pasHuuLy MexAay pacyeTHbIM pacnosiaraeMbiM faBfieHUWeM, Heob6XxoaumbiM ANA npe-
0l0N1IeHNS CONPOTUBMEHNA PwO BUCTOYHMKA Tennay, M CYMMOW pacyeTHOro faBfeHus CONpPOTUBEHUSA CO-
eANHUTEeNbHOro anemeHTa PVj u pacyeTHOro gaBfieHUs, HE06X0A4MMOro ANs NPeofosIEHUS COMPOTUBEHUSA
npuTOYHOro Bosdyxa PBcy>u paccunTeiBaeTcsa € Ucnosb3oBaHnem copmysbl (3c).

TpebyeMmoe n3bbITOYHOE faBneHne PZomin,yHa BbIXO4e COeAUHUTENBLHOIO 3/1EMeHTay npejcTaB/isieT co-
60 pasHuLy Mexay pacyeTHbIM AOCTYNHbIM AaB/ieHNeM, HEOOX0AMMbIM AN NPEOLOSIeHUS CONPOTUBAEHNSA
PWocy nctouHuka tennay, 1 CyMMOli pacyeTHOro AaB/ieHUs COMPOTUB/IEHUA COEANHUTENBHOTO 3nemeHTa PVj-
M pacyeTHOro fJas/ieHns, Heo6Xo4MMOro ANA NPeofo/IeHNs CONPOTUBIEHUA ANA NPUTOYHOro Bosayxa PBcy, n
paccunTblBaeTCcsa € ucnonb3oBaHmem cdopmynbl (6d).

MpumeuyaHne — 3HaueHus Pw mPVj-u PBc B hopmynax (3) u (6d) MoryT pasnuuyatbcsi, NOCKO/bKY YCN0BUS
pasHble.
12.2.3 PacueTHOe gaBnieHne, Heo6xogMMoOe AN NPeofosIeHNs CONPOTUB/IEHUS COeaUHUTENbHO-

ro anemeHTa (PW)

12.2.3.1 O6wwure nonoxeHus

[aBneHune, Heob6xoaMmoe A1 NPEOLONEHNS CONPOTUBIEHNA COEAUHUTENBHOTO anemMeHTa Pv , paccuu-
TbiBaeTCA MO cneaywuwein gopmyne:

Pyj~ PRW* PMJ- (36)

12.2.3.2 CTtaTn4yeckoe gaBfieHne B coeAMHUTENbHOM 3sieMeHTe (PHv 9

Ona  onpefeneHna  craTMyeckoro fJaBfieHUss B coefuHuTeNbHOM  3nemeHte  (PHV7) cm.
FOCT P 59978.1—2022,noanyHkT 5.11.3.2.

12.2.3.3 AspognHaMmmyeckoe CONPOTMBIIEHNE COeaMHNTENbHOTO anemeHTa (PRvy)

A3spoguHammyeckoe CONpoTUB/EeHNE COefUNHUTENbHOTO anemeHTa PRVY. Ma, paccunTbiBalOT No cnepy-
lowen dopmyne:

Vy PMVy 2
PRVY = SE Vvy |2 V/ -y-"m V] +SEMVy*3y + SEGVY\GV,y> (37)
hVy
roe SE — aspofuHaMunyecknii KoadpULUNEHT CTaBUIBHOCTU NOTOKA;

VVYy — Koah(pULMEHT TpeHUs TpyObl COeAUHUTENILHOTO 3/1IeEMEHTaYy, M;

LW-— AnvHa coegnHUTENIbHOTO 3N1IeMeHTay, M;
DhW-— BHYTpEHHWIT rugpaBinyeckuii guameTp CoOeANHUTENBHOTO 3/IEMEHTA, M;

27V,y — cyMMa OTAeflbHbIX KO3(h(ULNEHTOB MECTHbLIX CONPOTUB/EHUI COeANHUTENLHOrO 3neMeHTa (6e3
yyeTa apdhekTa CMeLleHNst Ha BXOAe B CEKLMI0 KOHCTPYKLMW A5 yAaneHusi AbIMOBbIX rasoB);
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Pmvy — cpefHsAA NAOTHOCTb AbIMOBbIX Fa30B B COEAMHUTE/IbHOM 3/IEMEHTE, KI/M3;
wm\jj — cpefHsa CKOpOCTb AbIMOBbIX Fa30B B COeAUHUTENBHOM 3N1€MEHTE, M/C;
SEMvy — aspoauHamuyeckunii koadduumeHT ctabunbHocTn notoka ans P23j (SEWyj = SE npu P23y - 0;
SBEWy = 1« TPNP23J <
SEGvj — aspoanHammnyeckuii KoahpuuymeHT cTabrunbHOCTN NOTOKa NPU N3MEHEHUUN OaBNeHUs BCneacTBme
N3MEHEHNA CKOPOCTW AbIMOBbIX rasoB (SEGW = SEnpu PGyj > 0; SEGV*= 1,0 npu PGW< 0).
Mepenapg nasneHns PGV, MNa, ocHOBaH Ha pa3Hule CKOPOCTel AbIMOBbIX ra30B B COE4NHUTENIbLHOM 3/1e-
MEHTE U B COOTBETCTBYIOLWEN B CEKUNMN Y KOHCTPYKUMM ANA yAaNEeHUS AbIMOBbLIX Fa30B U MOXET OblTb paccuu-
TaH no cnegywuwen gopmyne:

Pmvy 2
PGVy 5 WiV, ye (38)

N3meHeHWe faBneHus BC/eACTBME NOBOPOTA U CMELLEHNS B 061aCTV BXOAa AbIMOBbIX Fa30B B y4acTok
y AbIMOBOIi TPy6bl P23 «(NnpepctaBneHo Ha pUcyHke 4).

-1

PucyHok 4 — lMoTepu gasnexHus P23j-BcnefcTBre M3MEHEHWS HanpaB/eHUst NOTOKA AbIMOBbIX Fa30B U NOAMELLNBaHNS
B 06/1aCTN BXOAA AbIMOBbLIX Fa30B B CEKLMI0 Y KOHCTPYKLMW 4151 YAANIEHNS AbIMOBbIX Fa30B

P23j paccuntbiBaeTcs no cnepyouweii hopmyne:

Pm,/
23y 23, Wm,y (39)

rae 23] — oTaenbHble KO3IULMEHTH MECTHbIX COMPOTUBAEHWI NPU M3MEHEHUU HanpaB/ieHWs MoToka
M CMEeLEeHNN NoToKkoB B Tpy6e ANnsi 0TBOA4A [AbIMOBbIX Fa30B OT COEAMHUTENIbHOrO 3/IeMeHTa B
CEeKLMI0 Y KOHCTPYKLMWN ANS yAaNEeHUs AbIMOBbIX ra30B;

p — cpegHsAs NAOTHOCTb AbIMOBbLIX Fa30B B CEKLWW Y KOHCTPYKUUN ANS yAaneHus AbIMOBbIX rasos, B
" Kr/m3;
Wmj — cpefHAa CKOPOCTb AbIMOBbIX ra30B B CEKLUWN Y KOHCTPYKLUW A5 YAANeHNA ObIMOBbIX ra3oB, m/c.
2
I A
C23y =-0,92- Vil mvy 12 mCOS Y] +0,8 -cos Vi
I v ) AJjj AVJ) AV
(40)
, AT Iy 1 MV
V) T m,
roe rhyj — maccoBblil pacxog AbIMOBbIX Fa30B B COEANHUTENbLHOM 3/IEMEHTE Y, Kr/C;

21



FOCT P 59978.2—2022

rhj — maccoBblii pacxof AbIMOBbIX Fa30B B CEKLUMMN j KOHCTPYKUUN ANSA yAANEHUS AbIMOBbIX ra3oB, Kr/c;
Ayj — nnouiagb NONepPeyHoro CeYeHns COeANHUTENIbHOTO 3/IeMeHTa j, M2;

A — nnowagb NONEpPeyHoro ceuyeHuss KOHCTPYKUMUW AN yAaneHus ObIMOBbIX ras3oB, M2;

y. — Yron NoAKNtYeHns COeAUHUTENIbHOIO 3/IEMEHTA K CEKLMM KOHCTPYKLMW ANS YAaNEeHUs 4bIMOBbIX

rasos, rpag.
A TY ;
Mpn ------- >1 0<— —<1,0; 0° <y<90°.
Aly mj
Ona — <1 kKoahPMLMEHT CONPOTUB/IEHUA B TOUKE CMELUEHMUS MOXET paccMaTpuBaTbCHA Kak cymMma
nly

OTAENIbHbIX KO3 PULNEHTOB MECTHbIX CONPOTUBAEHNA COOTBETCTBYHOLWMNX cevyeHuii (CM. pasgenbl 6 n 8 unmn
FOCT P 59978.1—2022, tabnuua B.8, dhopmbl 6 1 8) 1 korga B TOYKE CMELIEHUS AeliCTBYeT pPaBEHCTBO

KoathpnumeHTbl MecTHbIX CONPOTUBAEHNI, KOTOPblIE UCMO/b3YITCA B 3TOM pacyeTe, OCHOBbIBAOTCA Ha
JONYLEeHNN, YTO MexAay OTAes/IbHbIMW ToYKaMy BXOfa MOTOKa AbIMOBbIX ra30B B KOHCTPYKUMIO AN yAaneHus
ObIMOBbIX Fa30B He BCTpevyaeTCsA HUKaKUX MPensaTCTBMIA Ha NyTW MOTOKa AblMOBbIX ra30B.

370 MOXeT 6bITb AOCTUTHYTO COOTBETCTBYHOLIMM pasfesieHMeM UM ¢ NOMOLb0 Aed)/IeKTOPOB MOTOKa
ObIMOBbIX a30B.

12.2.3.4 OTAenbHble KOIMPULNEHTBI MECTHbLIX conpoTuBneHunin (Q

Mpu pacyeTe OTAENbHbIX KO3 ULNEHTOB MeCTHbIX conpoTtuBneHuin (Q cm. TOCT P 59978.1—2022,
nognyHkT 5.10.3.3.

3HaveHMa ONA yCcTpPOWCTB, KOTOpble 6e30MacHO OTK/AYaKT UCTOYHWKM Tenna, 4Tobbl NpefoTBpaTtuTb
06paTHbIl NOTOK AbIMOBbIX ra30B, AO/KHbI 6bITb NpefoCcTaBfeHbl NPOM3BOAMTENIEM YCTPOMCTBA.

12.2.4 PacyeT Heo6X04MMOI0 faB/leHUsa 419 NPeofosIeHUs CONMPOTUBIIEHNA NMPUTOYHOIO BO3ayXa
<P Bcl» .

Heob6xoanmoe faBnieHve A9 NpeofosieHUs COnpoTUB/IEHUS npuToyvyHoro Bosayxa (PBj) fonxHo 6biTb
paccumtaHo B cootBetcTBUM ¢ TOCT P 59978.1— 2022, nyHkT 5.11.4.

Heobxogvumoe (oTpuuatenbHoe) AaB/fieHue ANA NPeofosieHNss CONPOTUBMEHMA NPUTOYHOrO BO3AyXa
PBcj , Na, [onxHO onpeAensiTbCa € NOMOLWbIO crefytoueli hopmybl:

.W \n

mWe,y

ABcy —"By _ (41)
M\N]j

rae  PBj — Heo6xogumoe naaHupyemMoe flaBeHne 408 NPeooeHns ConpoTUBAEHUA NPUTOYHOTO BO3ayXa

UCTOYHUKa Tennaj, MNa;
AW cy — pacnonaraemMblii MaccoBblii pacxof AbIMOBbIX ra30B B MCTOUYHMKE Tennay, Kr/c;

rhw | — peknapupyeMblii MaccoBblli pacxof AbIMOBbIX ra3oB MCTOYHMKA Tennaj, Kr/c;
N — 3KCMOHeHTa (nokasaTeNb CTEMeHW) B 3aBUCMMOCTM OT Tuna noABoga Bo3gyxa:
- yepes umMeruieecss oTBepcTMe (Hanpumep, NOMeLLeHNe KOTeNIbHOW C OTBepCTMeM ANsa npu-
TOYHOro BO3ayxa): N = 2;
- yepes Mmewwmnecs Wenm u HeNJOTHOCTU (HanpuMep, OKOHHbIE paMbl B NOMELLEHMSAX obuiero
Ha3HayeHusa): n = 1,5.
Ecnv B nomelieHnn obw,ero HasHavyeHMs HECKOJIbKO UCTOYHUKOB Tensia NOAK/IHYEHO K O4HONM Ccekuun
KOHCTPYKUUM ANS yAaneHns AbIMOBbIX ra3oB, B ypaBHeHue (41) Heobxoanmo nogctaBuTb ansa /ey un Vily
CYMMY MOTOKOB AbIMOBbIX Fa30B OT 3TUX MCTOYHUKOB Tenna.

13 Temneparypa BHYTPEHHEN CTEeHKU

TemnepaTypa BHYTPEHHEW CTEHKM riob mcekuumn j KOHCTPYKUUKM 4Na yAaseHus AbIMOBbIX ra3oB LOJ/HKHA
6bITb paccuntaHa aHanornyHo NOCT P 59978.1—2022, nogpasgen 5.12, ¢ ucnonb3oBaHnem dopmya B Ta-
6nuue 2.
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Ta6nuuya 2— dopmy/bl A8 pacueTa TeMNepaTypbl BHyTPEHHel CTEHKM Ha KOHLLE y4acTKa KOHCTPYKLWW AN1s yaasne-
HVIS1 IbIMOBbIX a30B

HavmeHoBaHve dopmyna Epnrnua
n3mMepeHus
KoathdpuupeHT Tennonepepayun B Bt/m2-K
CeKUN KOHCTPYKUMN ANSt yAAne- [ 1 4+p ) (1) + A r
HUSA ObIMOBbIX ra30B BBepXy /mby cy [am UJy UJoy *W aaold
Temnepatypa AbIMOBbIX ra30B Ha . K
BHYTPEHHei cTeHke Tioby -I(/bbj ..—]E,b’] Vy @J,b,y yqu)\
uy
Tugj — cm. Tabnuuy 2
YuacTokj <N aaoj = 23, ec/1 BCce YacTy OfIHOrO yyacTKa OfIHOW KOHCTPYKLIM B1/m2-K
ONA yaaneHua AbIMOBbIX Fa30B PaCroNOXEHbl CHapyXu;
aaoy= 8, ecnm y4yacToK KOHCTPYKLMW ONA yAs1EHUS AbIMOBbIX
ra3oB MOJIHOCTbIO HAXOAUTCA B 34aHUK;
(—1 =0, ecnu y4yacTOK KOHCTPYKUMM ONA yAATEeHUs AbIMO-
vi/oy
BbIX ra30B He MOJIHOCTbIO U30/IMPOBaH
Yuactokj =N B cnyyae npoBeTpMBaEMOW KOHCTPYKLUUM OBLUMBKM C BO3AYLU- Bt/m2-K

HbIMW MPOCokamMy OT 1 40 5 cM MOXET yCTaHaBNMBATbLCA Be-
NnunHa aaoy= 8.

aaoy = 23 BO BCEX Apyrux cfyyasx npu OTCYTCTBUM OTAENKM
BEPXHeli YacTu AbIMOBOI TPYOb! UM C YYETOM PacHeTHOro Ao-
NOJIHUTENBHOTO TEPMUYECKOro COMPOTUB/IEHWUS WU30/MPOBaH-
HOVi BEpPXHE YacTu AbIMOBOI TPyObl.

— onpegenedne no NOCT P 59978.1—2022, Al

npunoxexus A.

14 KackagHoe nogk/itoveHuve

14.1 OcCHOBHbIe NMPUHLUUNBI MeToha pacyeTta

PacueT ocHOBaH Ha onpefeneHun pacnpenesneHnss MacCoBbiX MOTOKOB B KOJI/1IEKTOpPe (CM. PUCYHOK 5).

Ycnosue no fasfeHuto AO/DKHO CO6N0AAaTbCA Ha KaXAOM BXOAe AbIMOBbIX ra3oB B KO/I/TEKTOPHY Cek-
umio [chopmyna (42)]. Mocne onpepeneHns Takoro pacnpegeneHns Ao/MKHbl O6biITb BbINOHEHbLI caegyouime
yCcnoBus:

a) ycrioBue A5 maccoBoro pacxoga [thopmynbl (45) n (46)];

b) ycnoBue no AaBEHUID O/11 MUHMMaNbHOTO pPa3pexeHus WM MakCMMasbHOro M36bITOYHOrO AaBfe-
HuA [popmyna (47) wan (47b) n (47¢c)];

C) ycrioBue no faB/fieHU0 4719 MaKCUMasibHOro paspexeHus WM MUHMManbHOro n36bITOYHOTO AaBneHuns
[hopmyna (47a) nan (47d)];

d) ycnosue no Temnepatype [dpopmyna (48)].

MpepnonaraeTcs, YTO BAWSHWE BETPOBOI Harpy3kum B KOHCTPYKLMMW ANA yAaneHus AbIMOBbIX ra3oB CBO-
ANTCA K MUHMMYMY NOCPEACTBOM PacCNO/IOXKEHUA BXOAHbIX OTBEPCTUA M ycTbsA. M0O3TOMY MOXHO NPUHATH
PL= 0 v He yunTbiBaTb B popMynax.
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7 — KOHCTPYKUMS AN151 yAasieHns AbIMOBbIX ra3oB; 2 — KOJIeKTOpHas cekums y, /; 3 — UcTouHuk Tennay,/I; 4 — WCTOYHUK Tennay,p;
5 — WCTOYHMK Tennay, 2; 6 — UCTOYHUK Tennay, 7; 7— COeAUHUTE bHBbIA 31EMEHT; 8 — KOJIeKTopHas cekuusy, 7

PucyHok 5 — lMpumep KackagHoro noAkIioueHrst 1 HyMepauum NCTOYHMKOB TEMNIa U KONEKTOPHOI Cekuym

14.2 YcnoBwue no gaB/iIeHUIO

14.2.1 KackagHoe noAk/toyeHue Npu paspexeHunmn
Ona Kaxpoi KONMEeKTOPHOW cekumn y, | Nnpu Bcex pexumax skcnayartaunumn fO/HKHbI BbINOMHATLCSA YC/O0-
BUA cnepyowmx gopmyn

\pzcd,l~ PZeCj,\ - °'1’ (42)
NCJ.
pzc,j,i = Pzj+ X (pHcy,n _pRCyn)> (43)
4
PZeCJ,| = P\NC,j| + Pyjl + PBCJ,I (44)
roe PZc,ji — paspexeHue Ha BXofe AbIMOBbIX Fa30B B KOMJIEKTOPHY cekuywuto Y/, Ma;
PZeCj,I — Heo6xo,u,|/|M0e pa60qee AaBJ/ieHne Ha BXoAde AbIMOBbIX Fa30B B KOJI/IEKTOPHYKO CEKUUHO y,/, I'Ia;
Pzj — pabouyee gaBneHne Ha BXoAe AbIMOBbIX Fa30B B CEKLUIO Y KOHCTPYKUMN AN yAaNeHUs AbIMOBbIX

rasos, [la;
NCj — KO/M4yecTBO UCTOYHWMKOB Tena, NOAKIUYEHHbIX K KOMIJIEKTOPY Y, LUT;
PHCj N — camoTara B KONNEKTOPHOW cekuumn y,n, MNa;
PRCj n— aspoauHaMunyeckoe COnpoTUBMEHME B KOIIEKTOPHON cekuuu y,n, Ma;
Pwc W — pacueTHoe pabouyee faBneHVe KOHCTPYKUMM MCTOYHUKA Tennay,/, Ma;
Pv,/— pacyeTHoe aspofmnHamMmyeckoe cCOnNpoTUBNEHNE COEANHUTENILHOIO 3/1IEMEHTa UCTOYHMKA Tenna
v/, Na;
PBCy/ — pacueTHoe pabouee faBneHue ansg Tpy6onpoBoja NMPUMTOYHOrO BO3Ayxa UCTOYHMKA Tennay,/, MNa.
14.2.2 KackagHoe nogkntoveHme ¢ U3bblITOUYHbIM AaB/IeHUeEM
[na kaxaolh KONNeKTOpHOW cekuun y,/Mpu BCeX pexumax akcnayatauum A0/MKHbI BbINOMTHATHCA YCN0BUSA
cnepywwmx gopmyn:
IpzoeCy,/” pzocy,/l - °>1> (44a)
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PZOCJ,| = PZO,j + X ~FJc,jn> (44b)
n=l
PZOeCJ| = PWOCJ,| ~ PVJ,/_ PBCy,/ (44c)
rae Pzoecyl MaKCMMasibHO [0MNYyCTUMOE U36bITOYHOE AaB/fieHNne Ha BXOAE [bIMOBbIX ra30B B CEKLINIO Y KOH-
CTPYKUMMN O15 yaaneHus AbiMOBbIX ras3os, Ma;
zoGj,| n36bITOYHOE AaB/IEHNE Ha BXO/Ee [AbIMOBbIX ra30B B KOMNEKTOPHY cekuuio vy, /, MNa;

pPzZOJ  MakcumanbHoe M36bITOYHOE AaBfieHWe Ha BXOAEe [IbIMOBbIX [a30B B CEKUWM Y KOHCTPYKLMN
ONS yaaneHusa AbIMOBbIX ra3os, a;

NCj  KOonM4YecTBO UCTOYHMKOB Tensa, NoAKIUYEHHbIX K KOJIJIEKTOPY Y, WT.;
PRCj,n  AaB/ieHne conpotue/eHns s KOJITEKTOPHOW cekuun y, n, MNa;
PHCJn  CamoTsra B KO/IJIEKTOPHOW cekunny, N, Ma;

"VVOCJ | pacyeTHOE pacnosiaraemMoe gaB/ieHMEe UCTOYHUKa Tensayy, /, Na;
. 7
pyJ | pacyeTHOEe conpoTmB/iIEHNE COEANHNUTENNbHOIO 3/IeMeHTa NMCTOYHUKa Tennayy, /, Na;
PBCJI pacyeTHOEe AaBJsieHne Bo3ayXa AJid TOPEHNA K UCTOYHUKY Tennayy, /, Na.
y

14.3 YcnoBuAa onsa MaccoBOro pacxoja

dopmyna (45) nnm cooTBETCTBEHHO (46) A0/MKHA BbINOMHATLCA ANA BCEX YCNOBUIA akcnayaTauum (cm. 5.6).
Lna Bcex Haxopauwmxcsa B paboTe UCTOYHMKOB Tenna npyv HOMUHAaNbHOW WMAN MUHUMAasIbHOW TENNOBOW
MOLLLHOCTMW:

™NC,jJ - ™Ny,/> (45)
N oNns BCcex Hepa6oTaloLWNX UCTOUYHUKOB TeNna:
AWey,l - %> (46)
rae mWeji — pacueTHblii MaccoBblii pacxof, AbIMOBbIX a30B UCTOUHMKA Tennay/, Kr/c;
MW  — 3asB/eHHbI/i MaccoBblii pacxof AbIMOBbIX ra30B UCTOYHMKA Tennay/, kr/c.

Ecnn B KOHCTPYKUWNIO BCTPOEH KnanaH And AbIMOBbLIX ra3oB, aspognHamMmmnyeckoe conpoTtmBieHmne Mmacco-
BOro NOoToka AbIMOBbIX ra3oB NPUHNUMAIOT PaBHbIM 0, echn B pacnopsaXeHnn HeT TOYHbIX AaHHbIX.

14.4 Ycnoswue Mo gaB/1eHNIO

14.4.1 KOHCTpYKUUWN ANA yAaNleHUa ObIMOBBLIX ra3oB MNpu paspexeHuu

[na kackafHOro NoAK/MYEeHUs Npu paspexeHnn HeobXoAMMO MPOBEPUTL paspexeHue B KoJeKTope
(pzcji) npeBbIlWaeT MK paBHO pPas3pexeHUto B NOMELLEHUN AN YCTAHOBKM UCTOYHMKA Tensa Mpy pacyeTHbIX
COOTHOLIEHUNAX AaB/IeHUsT Nnogayn NPMTOYHOro Bo3ayxa. MNMpoBepka yCN0BUA faBeHUs LO/KHA BbINOHATLCA
npu Tex Xe yCNOoBUSAX, YTO U NPOBEpKa ycnoBuii maccoBoro pacxoga (cm. 14.3 n 14.6). Heobxoanmo gokasaTb
cnepylliee COOTHOLLIEHME:

pzcj,i- pecy/> (47)
roe PZCj | — paspexeHve Ha Bxo4e [bIMOBbIX ra3oB B KOJINEKTOPHOWN cekunn Y/, Ma;
pBC,y/— pacyeTHOe faB/ieHWe MNPUTOYHOTO BO3AyXa WCTOYHMKA Tenna B KONJIEKTOPHOW cekuuun y, n
(cm. 12.2.4), Na.
Ecnun HeobxogMMO, HYXHO Takxe NpoBepuTb A/ BCeX COOTBETCTBYKLWMX YCMNOBUIA 3Kcnayatauumn

(cm. 5.6), pelcTBNUTENBHO NN pa3spexeHue (Tara) B Konnektope ("zcmaxy/) MeHblle WM paBHO AONYCTUMOMY
paspexeHuto (EzeCmaxy'/) cozgaBaemMoMy UCTOUYHMKOM Tenna (47a).

JT0 ycnoBue no AaBneHnio Heo6XxoANMMO NPOBEPUTL C NOMOLLbI OTAENbHOro pacyeta ¢ UCMOb30BaHU-
€M BHOBb paCcCUYMTaHHbIX MaCcCOBbIX MOTOKOB AbIMOBbIX Fa30B, KOTOPble COOTBETCTBYHT YC/I0BUAM AaBMEHUSA
npu Temnepartype HapyxHoro Bo3gyxa 7L = 258,15 K (fL= 15 ° C, cm. TOCT P 59978.1).

NCj
PZCmaxy,/ = PZ,j + ~ (PHCy,1 _PRCy,n) —PWmax,y,/ + PVyy,/ + PBC,j,| = PZemax,y,/' (4na)
=1

roe PZecmax,y/ — makcumanbHO JONYCTMMOE pa3pexeHne Ha BXOAEe AbIMOBbIX Fa30B B KONIEKTOPHYO CEKLMUI0
v/, B Ma;
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PZj — paspexeHune Ha BXxofe AbIMOBbIX Fa30B B CEKLMMW Yy CUCTEMbI yaaneHus AbIMOBbIX rasos, Ma;
NCj — Ko/MyecTBO UCTOYHMKOB TeNsa, NOAKAOUYEHHbIX K KONNEKTopYY, LT,

PHCyn — cTtaTtuyeckoe faBsieHMe B KOJIIEKTOPHON cekuun y,n, Ma;

PRqgj N — paBneHue conpoTUB/IEHNSA B KOJIIEKTOPHON cekuun Y/, Ma;

P\Nmaxj | — ponycTumMoe paspexeHue UCToUYHUKA Tennay,/, Ma;
PyJ/l — pacyeTHoe gaBrieHMe CONpPOTUBNEHNA COEQUHUTEIbBHOIO 3/1IeMeHTa UCTOYHMKa Tennay,/; Ma;
Pgcji — pacuyeTHOoe gaBneHue NpUTOYHOIO BO3Ayxa UCTOYHUKA Tennay), (cm. n. 12.2.4), MNa;
Pzemaxji — makcMmanbHO fONYyCTUMOE pa3pexeHne Ha BXOAe AbIMOBbLIX Fa30B B KO/I/IEKTOPHYH CEKLUI0
v/, Na.
MpumevyaHne — 3HayeHns PHC -nu PRCjn B ®°PmYnax (43) n (47a) 06bI4HO pasnmyatoTcs, NOTOMY 4TO YyC-

noBuA pasHble.

14.4.2 KOHCTpPYKUUM Ans yganeHus AbIMOBbIX ra30B C N3ObITOUYHbLIM AaB/IEHNEM

B cnyyae kackagHbix MOAKAIOYEHWUA B KOHCTPYKUMUSAX C M3OGbITOYHbIM AaB/fieHWEeM HeobXoAMMO Takxe
NPOBEPUTb, HE MPEBbLILWAET N MakcuManbHOe U30bITOYHOE AaB/ieHne B COeAUHUTENIbHOM 3/IEMEHTE U B KOJI-
nektope n36bITOYHOE AaBrfieHMe, Ha KOTopoe o6a paccuuTaHbl. [MpoBepka ycnoBuii faBneHuUs [O/HKHA Bbl-
NOSTHATLCHA B TEX XE YC/IOBUSAX, YTO M NPOBEpKa ycnoBuii maccoBoro pacxoga (cm. 14.3 n 14.6). Lo/KHbI 6bITb
npoBepeHbl cnefyowne oTHOWEHUSA:

Fzoca< P zC excess (47b)
PZOC,j + py,j,l- PZV excess’ (47¢)
roe Pzoca— n36bITOYHOE AaBrieHMe Ha BXOAe AbIMOBbIX Fa30B B CEKLUW Y KOHCTPYKUUWN ANA yAaneHus

ObIMOBbLIX rasos, [a;
pzZC excess — MakCcMMasibHO [0NYCTMMOE AaBJ/ieHue corfacHo o603HayeHno konnekropa, Ma;
Pyjl — pacueTHOe faBneHne cONpoTUB/EHNS COEANHUTEILHOTO 3/1IEMEHTAa KOITIEKTOPHOI cekumn y,n, Ma;
p2\J excess — MakcumasibHO JONMYyCTUMOE AaB/ieHUE N0 MapKUpPOBKE COeAMHUTEsNIbHOro afemeHTa, Ma.

Takxe Heobxo4MMO NPoOBepuUTb, He npesbillaeT /M U36bITOYHOE faB/ieHue B Kosnsektope (“zocminy/)
AonyctuMoe MuUHMUManbHoe n3bbiTouHoe faBreHue (“zoceminy/)» BbiI3BaHHOE COOTBETCTBYHOLWMMU YCOBUAMMU
aKkcnayaTtaumm UcTodyHnka tenna (cm. 5.6).

3710 ycnosune no AaB/ieHN0 He06X0AMMO NPOBEPUTL C NOMOLLbIO OTAE/IbHOTO pacyeta C UCMOJ/Ib30BaHU-
€M BHOBb PacCUYMTaHHbIX MaCCOBbIX NOTOKOB AbIMOBbIX [a30B, KOTOPble COOTBETCTBYIOT YC/I0BUAM AaBNEHUA
npu Temnepartype HapyxHoro Bosgyxa TL= 258,15 K (fL= 15 ° C, cm. FOCT P 59978.1).

NCj
PZOCminy,/ = PZOJ + X (B*C,y,n ~BHCYy,n) - PWOminy,/ “ PBcJ,| ~ PV)y,/ = ~ZOCemin)y,/> (47d)
n=|
rae “zocminy/ — MuUHMManbHOe M36bITOYHOE AAaBfieHMe Mpu BXOAE [AbIMOBbIX ra30B B KOJIIEKTOPHYI Cek-

uuio, Ma;
Pzoy— makcumanbHoe M36bITOYHOE AaBfieHWe Ha BXOA4Ee AbIMOBbLIX ra30B B CEKLMMN Y KOHCTPYKL MUK
ONa yaaneHus ObIMOBbIX rasos, [Ma;
Prcjn— paBneHne conpoTUB/IEHUA KONTEKTOPHOW cekuum Y/, MNa;
Prcjn — ctatnyeckoe gaBneHue B KONMEKTOPHON cekuun y,n, Ma;
PWomin,y/ — Tpebyemoe n36bITO4YHOE faBfieHne UCTouHuka Tennay,/, MNa;
Pgcji — pacyeTHoe gaBneHue NpUTOYHOrO BO3Ayxa UCTOYHMKA Tennay,/, MNa;
PyJ/l — pacueTHOe faBneHne CONpPOTUBMEHUSA COEAUHUTENBLHOIO 3/IEMEHTA UCTOYHMKA Tennay,/; Ma;
PZoceminy'/ — Heo6xoaumMoe n36bITOYHOE faB/ieHWE Ha BXOAE AbIMOBbLIX ra30B B KOMIJTIEKTOPHYIO CEKLMHO,
y,n, Ma.

MpumeyaHne — 3HadeHuss PHCjn n PRJ n B chopmynax (44b) n (47d) 06bIMHO pas3nmMuyaroTcsi, NOTOMY YTO
YC/I0BUA pasHble.

14.5 YcnoBwue no temneparype
dopmyna (48) [OMKHA BbINOMHATLCA A1 BCEX PEXMMOB akcnayartauum (cm. 5.6).

Ycnosua no temnepartype NpoBepPA0T OTAE/IbHLIM pacyeToM, C y4eTOM BHOBb pacCyuMTaHHbIX BESINYNH

MaccoBOro pacxoja [fbIMOBbIX rasoB npu co6/04eHNN YyCN0BUSA MO AAB/IEHUIO NPU TeMnepaType Hapy>XHOro
Bo3gyxa oT rL= Tuo.
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TobJ,l- Tgly (48)
roe Tlobj i — TemnepaTypa BHyTpeHHeli CTEHKM Ha BbIXO4e W3 KOIEKTOPHONI cekunn y/, K;
rgj | — npepenbHas Temnepatypa 4715 KOMIEKTOPHOU cekuun y,a, K

MpepenbHas TemnepaTtypa 74y7A4N058 Cyxoro pexuma 3kcniyaTauunm paBHa TeMnepaTtype TOYKM pocChl
AbIMOBbIX ra3oB Tspj/(cm. 8.6): ' m/= '5py/.

MpepenbHaa TemnepaTypa /4 mANa BAAXHOT0 pexuma skcnayatauuy paBHa TemnepaType 3amep3aHus
Bogbl: I'p-/=273,15 K.

14.6 MeTopn pacuyeTa

MeTop pacyeTta cMm. B 5.6.

14.7 [aBneHue B yCTbe COeAMHUTENIbLHOIO 3/1eMEHTA U AlaBfleHUe Ha BXOoAe AbIMOBbIX ra3oB B
KO/I/TEKTOPHYIO CEeKLUIo

14.7.1 Pa3pexeHune Ha BXoAe AbIMOBbIX ra30B B KO/I/1IEKTOPHYO cekuuto {Pzcji nnn Pzocjl)
14.7.1.1 Pa3pexeHune
MuHManbHOEe U MakcMmaslbHOe pa3pexeHus Ha BXofe AbIMOBbIX ra30B B KOJIJIEKTOPHYHO ceKuuio 'y, /

(Pzcy/n ~zcmaxy'/) L°nxHO 6bITb paccuyMTaHo € Ucnosb3oBaHuem opmyn (43) n (47a).
14.7.1.2 N36bITOYHOE AaBneHne

MakcumasibHoe U MUHUMasIbHOEe M36bITOYHbIE AAaBNEeHUA Ha BXOAe [blMOBbIX ra30B B KOJI/IEKTOPHYIO Cek-
umioy, 1 konnektopa (P20cy/VPzoCminy/) 1°nxHbl GbITh paccumTaHbl C UCMO/Ib30BaHMEM hopmyn (44b) n (47d).

14.7.1.3 CamoTara B KosinekTopHoi cekuumn (PHcy/)

CamoTtary PHCy/ B konnekTopHo#i cekuymun y,/ paccunTbiBaloT No cneaytoulein popmyne:

pucj,i = Hcj,I' 9 WP\ ~PrtCy.)> (49)
rae HCji — achdekTnBHas BbiCOTa KOMMEKTOPHON Cekuuny,/, m;
0 — yckopeHue cBob6oaHOro nageHus, pasHoe 9,81 m/c2;
pL — NJIOTHOCTb HapyXHOro Bo3ayxa, Kr/m3;
PTcy/ — cpenHss nnoTHocTs AbIMOBBIX [a30B B cekuun y,/, kr/m3.
14.7.1.4 AspoanHaMuyeckoe conpoTUBEHUE KONMEKTOpPHOW cekuumn (Pp>cy/)
14.7.1.4.1 O6uwmne NonoxeHus
AspognHamuyeckoe conpotusieHune (PRCy/) KonnekTopHOW cekuuu y,/ paccuuTbiBaloT No cnegylowei

dopmyne:

LCJ,l
PRCjJ = SE Vey/ m~'7/ wmC,jJ + SEMC,y,/*13Cy,/ + SEGCJIPGC,j,b (50)
hC.y./
roe SE — aspogunHamumueckunii Koag@UUNeHT cTabUIbHOCTU NOTOKA,;

V/Cy/ — kKoathumuneHT TpeHnsa Tpybbl KOIJTIEKTOPHONM cekunny,/;
[ Cyl — anvHa KONMEeKTOPHOW cekunn y/, m;
DhCy/ — BHYTpPEHHWI rngpaBnnyecKknin guaMmeTp KONJIEKTOPHOW cekumnu,//, w;
— CyMMa 0TAe/IbHbIX KOS MPULNEHTOB MECTHbIX COMPOTUB/IEHNA KOMNEKTOPHON cekuun y,/;

PTcy/— cpepHsis nnoTHocTs AbIMOBbIX Fa30B B KOJI/IEKTOPHOW cekuuny, /, kr/im3;
wmCji — CpefHsis CKOPOCTb AbIMOBbLIX Fa30B B KOJI/IEKTOPHOIW cekuun y,/, m/c;
SEMc,y/— aspoauHamunyeckuii kKoadppuyneHT cTabuibHOCTA NOTOKa MPU U3MEHEHWWN faBNeHUs BCnep-
cTBUE CNUsSiHUS noTokoB (SEMCy/= SEnpu P13Cy/ > 0; SEMCy/ = 1,0 npu P ~cjl < 9)p
P-I3Cy/ — noTepu gaBneHus npu CMeleHUn AbIMOBbIX Fa30B Ha BXOAE B KOMNEKTOPHYH cekuyuiy, /+1, MNa;
SEGc,y/ — aspofmHaMnuecknii KoapuUUNEHT CTabUNbLHOCTN MOTOKA NPU U3MEHEHUU AaBNeHus Bcnep-
CTBME M3MEHEHUSA CKOPOCTU AbIMOBbIX ra3oB (SEGCy/ = SE npu Pqcji - 6! SEGcy/ = ~>6 [PU
PGcy,/< °)’
Pqg cji— n3meHeHne paBfieHus BCNeACcTBUE WU3MEHEHMWS CKOPOCTUM AbIMOBbIX Fa30B OT KOJI/IEKTOPHOM
cekumny,/ Kk cekumny, / + 1, Ma.
Ha nocnegHem yyacTKe KONAEKTOPHOM cekuum /A/C. (Tam, rae AbIMOBbl€ rasbl BXOASAT B KOHCTPYKUUIO
ANA yaaneHus ObIMOBbIX ra3oB) Mcnosb3yetcs 3HadyeHune P23 -BmecTo 3HaveHunsi P13CyNC. (P23y/— noTeps
[aBNeHus n3-3a OTK/IOHEHUS U NPUMECK AbIMOBbIX Fa30B Ha BXOAE AbIMOBbLIX Fa30B B CEKUUWU Y KOHCTPYKL MK
ONa ypaneHus AbIMOBbIX rasos, [a).
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14.7.1.4.2 KoadhpurymeHT TpeHusa Tpybbl coeAMHUTENbHOTO afieMeHTa (y)

Ana pacueta koadppuumeHTa TpeHns Tpy6bl \MCj KONNEKTOPHOWN CEKLMN Y AbIMOBOTO KaHasa KOHCTPYKLUK
Ons yganeHusa goiMoBbix razos cm. FOCT P 59978.1— 2022, nognyHkT 5.10.3.3. na onpegeneHus cpegHero
KoachhmumeHTa WepoxoBaToCTN BHYTPEHHEN CTEHKM (KO/I/TEKTOPHONM CEKUuMM U COeANHUTENIbHOIO 3/1IEMEHTA)
cm. FTOCT P 59978.1—2022, tabnuya B.4.

14.7.1.4.3 OTAaenbHble KO3 PULUNEHTBI MECTHbLIX CONPOTUBEHWUA

Ons pacuyeTa OTAENbHbIX KO3PMULUNEHTOB MECTHbIX COMPOTUBJIEHUI CcriegyeT WCMOJ/b30BaTb
FOCT P 59978.1—2022, tabnuua B.7.

14.7.1.4.4 'ameHeHVe faBneHns BCneacTBME U3MEHEHUS CKOPOCTU AbIMOBLIX ra3os (Pacy/)

Mpn pacueTe u3MeHeHWsA f[aBfieHVUs BCAeACTBME W3MEHEHUS CKOpPOCTW AbiMOBbIX rasoB (Pgc/l) cm-
FOCT P 59978.1—2022, nognyHkT 5.10.3.2.

M3meHeHne paBneHus Ppacy/0l KONNeKTOpHOU cekuumny, / K cekummn y, / + 1 paccunTbiBaeTcsa no crepy-
louen dopmyne:

PGC,j,l (51)

roe ptC W — cpefHAs nnoTHocTb AbiMOBbLIX [A30B B KOﬂﬂeKTOpHOI7I cekunn v/, krim3;
wmC,ji — CpefHsAs CKOPOCTb B KOMIEKTOPHON cekuum Y/, m/c;

Ons nocneaHeli cekuun konnektopay, NCy (Mcxoast U3 TOYKM BXOAA AbIMOBbIX Fa30B B KOHCTPYKLUIO AN
yOaneHus AbIMOBbIX ra3oB):

n Pmy 2 PmC.NCy 2
PGC,jNCj ~ ~ewm,j J2 H'mC.y.NCy ’ (52)

rae p *— CPefHss NIOTHOCTb AbIMOBbIX a30B B CEKLUUW Y KOHCTPYKLUWU AS1 YAANEHUS bIMOBbIX ra3oB, Kr/m3;
WMj — CpefHss CKOpPOCTb AbIMOBbIX [a30B B CEKLMMW Yy KOHCTPYKLMU ANA yAaNeHNs 4bIMOBbIX ra3os, M/C.

14.7.1.4.5 TloTepn paBfieHUA BCMeACTBME MOAMeLWMBaAHUA [ObIMOBbLIX rasoB B y4yaCTOK KoJiieKktopa
(P 13C./.))

MoTtepn gaBneHus P13C wBcnencTevMe nogMmellnBaHnA AbIMOBbIX ra30B B KOJIJIEKTOPHON CEKLUUN YUUTbI-
BAlOTCA Kak aspojuMHaMmmyeckoe CONpoTMBAEHWE KONMEKTOPHOW CeKkuMyu OT BXOAa AbIMOBbLIX Fa3oB M onpege-
NAT no cnegywwmmMm opmMmynam:

PmCy/+1 2
313Cy,/ - Ci3c,y,/+1 wmC,j,1+V (53)
2 2
ro ( "
1 ™Vy/+l mV,j,l+1 aCy+1 Acjj+'l n
C|3C’y’/+1 = O_,OS' y J .- l+ 1,62- y COSYnyx/+1 -1 -0,38' 1 ” }+
1 mcytJd |™cymH+1d v AV}, 1+1
. (54)
o Asim vy LMy

IAYyMH1d  "TyH+l 1 mC/AH1J

— OTAeNbHble KO3 PULUEHTbI MECTHOIO CONPOTUBI/IEHUSA B TOUKE COEAUHEHMNA COEANHUTENBHO-
ro afieMmeHTa y,/+1 n KonnekTopHou cekumny, / + 1;

PmCy,/+l — cpefHsas NA0OTHOCTb AbIMOBbIX Fa30B B KONMMEKTOPHOU cekumuny, / + 1, Kr/m3;

wmCj,M — CPEAHAA CKOPOCTb AbIMOBbLIX ra308 B KON/eKTOpHOW cekuuny, / + 1, m/c;

roe ~lscy,/+1

177V y [+l — maccoBblii pacxof AbIMOBbIX Fa30B B COEAUHUTENILHOM 3anemeHTey, / + 1, Kr/c;

[T y/+1 — maccoBblli pacxof AbIMOBbIX Fa30B B KOMJIEKTOPHOW cekuum y'/+1, Kr/c;

VIC ;/+1— nnowajb NONEpPeyYHOro ce4yeHns KOMNEeKTOPHON cekuun y,/+1, m2;

N /ll+1 — nnowaab NONepeyYyHoOro ce4YeHuss COeAUHUTENLHOTO 3sieMeHTay,/+1, M2;

7cyl+1 — Yron Bxofa AbIMOBbIX Fa30B COEANHUTEsIbHOTO 3/ieMeHTay,/+1 B KONJIEKTOPHYH Cekuuio y,/+1,

rpag,.
+
mpu "CYHLNt g IV 6 0o o Yo+ < 90%
Ay, +1 nC.yy+i .
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ans As,y,/+1

<1 KOS(*)(*)I/IU'VIGHT conpoTuBeHNA B TOYKE CMELWLEHNA MOXET paccMaTpuBaTbCA Kak CymMmmMma
Aljy+i

OTAENbHbIX KO3 (PMUMEHTOB MECTHbIX COMPOTMBAEHMUI cooTBeTCTBYHOWMX cevyeHuii (cm. FTOCT P 59978.1—
AC,j, I+
Aly,/+1
14.7.1.4.6 [NoTepu gaBneHns BcreAcCTBME U3MEHEHUA HaMpaBieHVUA U NnogMelnBaHUA AbIMOBbIX ra3oB
npu nx BXOAE B CEKLUI0 KOHCTPYKUMU ONA yAaneHus AbIMOBbIX ra3os (P23y)

[na pacueTta noTepu AaBneHUs BC/EACTBME U3MEHEHUA Hanpas/ieHUs W NogMelunBaHnsa AbIMOBbIX ra-
30B NpU X BXOAE B CEKLUI KOHCTPYKUUW ANSA yAaneHus AbIMOBbIX ra3os (P23y) cm-12.2.3.3.

2022, tabnuua B.8, doopmbl 6 1 8) 1 korga B TOUKE CMELLEHUA AENCTBYEeT paBeHCTBO

B hopmyne (40) ACj NGrnogctaBnsietcs Bmecto Avyu mc,/,NCy BmecTto rhyj,

roe ACj 1, — nnowagb NonepeyvyHoro CevyeHus KoanekTopHoi cekuun y,NCy, mM2;

mcj,NCj — maccoBbIii pacxon AbIMOBbIX ra30B B KOJIIEKTOPHOW cekuuu y, NCy, Kr/c.

14.7.1.5 [laBneHne Ha BXOLE LbIMOBbLIX ra30oB B CEKUUU KOHCTPYKUWU ANA yAaneHUsa AbIMOBbIX ra3oB

(PZJ v PZmax,j unm PZOJ n PZOm'mj)
14.7.1.5.1 Pa3pexeHune

[ns pacyeTa paspexeHuWs Ha BXOAe AbIMOBbIX ra30B B CEKLUWMI KOHCTPYKUUM ANSA yAaneHUs AbIMOBbIX
rasos (PZJun Pzmaxj) cm-
B hopmyne (35) AC) NC.nogctaBnsetcs BmecTo Av,-+1 u1 mCy+H,NCyl BmecTo OV,y+1.

roe Ac 1 nc+l — nnowagb NONEPEYHOro CEYEHUS KONNEKTOPHOU cekumny+1,NCy+l, m2;
™c,y+,Ncy+l — maccoBblii pacxof AbIMOBbIX Fa30B B KOJIJIEKTOPHOM cekuum y'+1,NCy+1, kr/c.

14.7.1.5.2 N36bITOYHOE AaBneHne
[na pacyeta MakCMMasibHOTO M MUHUMa/IbHOTO M36bITOYHOIO AAaB/IEHUA Ha BXOAe [AbIMOBbLIX A30B B
CeKuun cuctembl yaaneHns AbIMOBbIX rasoB (PZQ <u A”OTaxy) cm. 12.1.2.

B chopmyne (35) ACy+l nogcrtaensaetca BMmecto AMy+l n mc,y+H,NCytl BmecTo [77Vy+1.

roe /ACy+l NCH — nnowagb NONEpPEYHOro CeYeHNA KONNEKTOpHON cekyun y'+1,NCy+1, m2;
T c L Mcyl — MaccoBblli pacxof AbIMOBbIX ra30B B KO/INEKTOpHOU cekymn y+1,NCy+1, Kr/c.

14.7.2 Heobxoanmoe paspexeHne nam MmakCMmasbHO AONYyCTUMOE U36bITOYHOE AaB/ieHME Ha Bbl-
xo4e 13 coeguHUTeNbHOro anemeHTa (Pzecj ~”~zoecy /)

14.7.2.1 Heobxognumoe paspexeHue

Heobxognmoe paspexeHue (P2ecy/) Ha BbIX°[le U3 COeQUHUTENBHOrO 3/1IeMeHTa y, / ABNAEeTCS CyMMOM
paccuutaHHoOro paspexeHus PWc// nctoyHuka tennay, / 1 pacyeTHOro gaBneHUss CONPOTUB/IEHUA COeAUHU-
TeNnbHOro anemeHTa Pyjj n pacueTHoro gaeneHus Ans npeofoneHns CONPOTUBEHUS NMPUTOUYHOIO BO3AYXa,
Pqcj » 9T0 pa3spexeHune AOMKHO ObITb paccuynTaHo cornacHo opmyne (44).

14.7.2.2 MakcumanbHO fonycTuMoe n3bbiITOYHOE faBieHne

MakcumasnbHO gonycTtumoe n3bbiTOUHOEe AaBneHue (~zoeC//) Ha BbIX°[le N3 COEAUHUTENLHOIO 3/IEMEH-
Tay, / npeacTaBnsieT coboli pasHULy MexXay pacyeTHbIM AOCTYnHbIM gaBneHvem P\n/Ocy/ pna npeopgoseHuns
COMNpPOTMBIEHNS UCTOYHMKA Tennay, / n CyMMOli pacyeTHOro AaB/IEHUS CONPOTMB/IEHNS COEAUHUTENBHOrO 3ne-
meHTa Pyy/paBneHnsa ons npeoaosieHus CoOnpoTUBMIEHUA NMPUTOYHOro Bo3ayxa PBcy/ n gomkHO 6bITb pac-
CUMTaHO B COOTBETCTBUU C chopmynioin (44).

14.7.2.3 PacueTHOe asapojnHamMnyecKoe COMpPoTUB/EHNE coeanHuTenbHoro anementa (Pyj/)

14.7.2.3.1 O6wme nosoxeHus

PacueTHOe aspoguHammyeckoe CONpoTMB/IEHWE coeAnHUTenbHoro anemeHTa (Pyj/) onpegenseTca no
cnepywuemy ypaBHeHWUIo:

PY.,1= p rvj,i~ PHV,i- (55)
14.7.2.3.2 CamoTsira B coejMHuTEeNIbHOM 3emMmeHTe (Pyj/)
Cwm. FTOCT P 59978.1— 2022, nognyHKT 5.11.3.2.
14.7.2.3.3 AspognHammyeckoe ConpoTUBAEHME COeANHUTENbHOTOo anemeHTa (Prvy/)
AspognHammyeckoe COMpPoOTUBIEHNE COeAUHUTENbHOrO anemeHTa PRW/, Ma, onpegensercs no cneay-
ouen opmyne:
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vyl PmvVy/ 2
PRV,jJ ~ SE  Vw.y/ Dy X Nyl — r~ wmyjj + SEMV,y,/A23y,/ + SEGV,}IPGVJh (56)
|l 'y’
roe SE — a’spoAnHaMuyecknii KoagPULNEHT CTabUNbHOCTN NOTOKA,;

\iIIVy/ — koaphuumneHT TpeHus Tpybbl coeanHUTENbHOTO 3f1ieMeHTa y/, m;
LVy, — AnnHa coeaMHUTENbHOTo anemMeHTay,/, m;
DhVy/ — BHYTPEHHWU rMapaBnAnyeckuii guameTp COeAMHUTENbHOrO 3/1IeMeHTa, M;

X Cvy/ — cymma oTfefbHbIX KO3(h(ULNEHTOB MECTHbLIX CONPOTUB/IEHUNI COeAUHUTENLHOrO 3eMeHTa (6e3
yyeTa a(phekTa CMELIEHUS] HA BXOAE B CEKLUIO KOHCTPYKLMU ANS yAA/eHnsl AbIMOBbIX ra3oB);

Pmvy/ — cpefHss NAOTHOCTb AbIMOBbIX [A30B B COEAWHUTENbHOM 3/1eMeHTe, KI/M3;

tvmvy/ — cpefHsisi CKOPOCTb AbIMOBbIX FA30B B COEANHUTENLHOM 3/1eMeHTe, M/C;

SEMv,y/— aspognHamumyecknii koaduumeHT ctabunbHocTtn notoka gns P23Cy/ ("EMvy/ = SE npwu
P23CJ,l - SEMVy/=1 TPUP23CY/<°);

Segvy/— aspoguHamuyeckunin KoadpuuneHT cTabnbHOCTU NOTOKA NPY U3MEHEHWN AAB/IEHUSA BCNeACTBUE
N3MEHEHUs1 CKOPOCTM AbIMOBbIX rasoB (SEGW/ = SE npu PGW/>  SEGwy /=" MPUpgVji < 0)-

Mepenag gasnexnns PGW/, Ma, onpegenseTcs no crnegytouwein GopMyrie Kak pasHuua CKOpocTein AbiMo-

BblX ra30B B COEAUHUTE/IbHOM 3/1IEMEHTE W B COOTBETCTBYIOLWEN KON/IEKTOPHOW CeKuun y:.

PmCy,/ 'V\%r PmVyy,/ 2

GVy/ Cy/ WmV.y, /- (57)

Motepn paBnexHua P23Cy/ BcnefCcTBUE M3MEHEHWS HanpaB/ieHUs U NoAMELIMBAHUS AbIMOBbIX ra30B Ha
BXOZE VX B KOJINIEKTOPHYIO CEKUMI0 Y,/ paccunTbiBalOT Mo cieaywowein gopmyne:

r Pmc,y./ 2

%230,/ - br3c.y,/---—-"-——wmCJ, |+’ (58)
[ o N2 /
T m/y n, A
c23C\y,/=-0,92- 1- Vy/ ’/ 1,2- cy/ cosycy/-1 +0,8 ’y'/
eyl [ I nEy/J \Y; Hv,y,/;
i/ y Y4y, (1 'Yy /A4
1 W—A_C0STcy,/ >t 2-
Hv,y,ly ALyl Hv,y,/J Tey/ | mCyhd
roe "23cji — oTvaesnibHble KO3 PULUNEHTbI MECTHbIX COMPOTUB/IEHMI A B OTBOAAX M B MecTax CMeLeHuUs no-
TOKOB MpV BXOAE AbIMOBbLIX Fa30B B KOJIJIEKTOPHYH CEKLMIO Y/,
PTcy/ — cpefnHsis nnotHocTs AbIMOBbLIX Fa30B B KONIEKTOPHOI cekuyumn Y/, kr/im3;
wmey/+i — cpeaHsas CKOpoCTb AbIMOBLIX ra3oB B KOMJEKTOPHON! cekuynn Y/, mic;
TYj / — mMaccoBblii pacxol AbIMOBbIX ra30B B COEAUHUTENbHOM aemeHTe Y/, Kric;
T Cy/ — MaccoBblil pacxog AbIMOBbIX Fa30B B KOJI/IEKTOPHON ceKuun Y/, Kr/c;
NVy/ — nnouwafb NONEpPEYHOro CeYEeHUs COEANHUTENBHOIO 3/1IEMeHTay,, M2;
NCyl/ — nnowagb NONEpPeYHOro CevyeHunst KoJIEKTOPHOWN cekunmny,/, m2;
yCy/ — yron Bxofa COefVMHUTE/IbHOTO 3/1IEMEHTay,/ B KOJIJIEKTOPHYI0 CEKUMIO Y./, rpag.
nc;/ my 1
Npn —"->1; 0< 7 <10 0°<yr 90°.
ALyl mCy,/ cj"
Nncyl
Ona — — < 1 KoahpmUMeHT CONPOTMBIEHNS B TOYKE CMELLUEHNS MOXET paccMaTpuMBaTbCs Kak cymMmma
Aly,/

OTAENbHbIX KOIPMUUMEHTOB MECTHbIX CONPOTUBAEHUI A COOTBETCTBYHOWMX ceveHunii (cm. TOCT P 59978.1—
rey/
Ay/

2022, Tabnuua B.8, hopmbl 6 1 8) 1 Korga B TOUKe CMeLleHnUs AelicTBYeT paBeHCTBO
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14.7.2.3.4 KoathpunumneHT rugpasnmyeckoro conpoTusnenmnsa (Q

Pacuet koapchuymneHTa mecTtHoro conpotmnerHus (Q no NOCT P 59978.1—2022, nognyHkT 5.10.3.4.

14.7.2.4 [laBneHune, Heob6xoaumoe ANs NPeoaoNeHns cCoNnpoTUBAEHNS NPUTOYHOro Bo3ayxa (PBy/)

PacueT pgaBneHus, HeobxoQMmMOro As NPeofosieEHMsT CONPOTUBAEHUA npuTovyHoro Bosgyxa (PB;/) mo
FOCT P 59978.1—2022, nyHkT 5.11.4.

14.8 TemnepaTtypa BHYTpeHHel cTeHkn (TiobCjj)

PacueT TemnepaTypbl BHyTpeHHeli cTeHkn (Tiob Cjj) no FTOCT P 59978.1—2022, nogpa3aen 5.12.

15 Cwuctema «BO3ayx—/abIMoBble rasbl» (LAS)

15.1 OCHOBHbIe NMPUHUNNBI MeToha pacyeTa

PacueT ocHOBaH Ha onpejesieHUM MaccoBOro pacxofa AbIMOBbIX ra3oB B KOHCTPYKUUM ANA yAaneHus
[AbIMOBbIX ra3oB M MaccoBOro pacxofa Bo3gyxa A/ rTopeHus B WwaxTe NPpUTOYHOro Bo3gyxa. Mpu 3ToM [0/1KHO
6bITb BbINOJIHEHO YC/IOBME NO AaBJ/IEHUI0 A1 KaXA0M TOUYKM BXOAA AbIMOBbLIX ra3oB B KOHCTPYKUMIO A11a yaa-
NeHus ObIMOBbIX ras3os (CM. pUCYHOK 6). Ecivm nogobHoe pacnpefeneHne MaccoBbiX pacxogoB 6bi10 onpeje-
NeHo, AO/KHO 6bITb NOATBEPXKAEHO BbINOSIHEHME CMEeAYIOWNX YCOBUNA:

a) ycnoBue a1 maccosoro pacxoga [chopmynsl (4) n (5)];

b) ycnosue no gaBfieHUt0 A5 AbIMOBOrO rasa npy MUHUMA/bHOM paspexeHun WM MakCMMasibHOM W3-
6bITOYHOM AaBrsieHUn [popmyna (61) nnm (61a) n (61b)];

C) ycnloBUE M0 AaBMEHUI0 A1 MAaKCUMaNbHOro paspexeHus uam MUHUMasabHOro M36bITOYHOTO AaBieHus
[hopmyna (6a) nnun (6d)];

d) ycnosue no temnepatype [dhopmyna (7)].

15.2 YcnoBue no gaBneHUo

B KOHCTpPYKUMAX ANA yaaneHns AbIMOBbIX ra3oB nof paspsxeHuem copmynbl (1), (2) n (3) 4LO/MKHbI 6bITb
BbIMOJIHEHbI MPU BCEX pexumax aKcnayatauum N8 Kaxoh CeKuuW | KOHCTPYKUUU ANA yAaneHus ObIMOBbIX
rasoB, a TaKkxe A5 nepenyckHoro otBepcTtus gnaj = 0.

[ONns KOHCTPYKUMA ypaneHus AbIMOBbIX ra3oB C M36bITOYHbIM gaBneHuem copmynsl (3a), (3b) n (3c)
[OJDKHbI BbINOMHATHCA A8 KaXKA0N CEeKLUU j KOHCTPYKUUWM yAaneHus AbIMOBbIX ra30oB A/ BCeX COOTBETCTBY-
oumnx pabounx ycnosuin. laBneHune ANa nNpeofoneHns CONpPOTUBEHMSA NPUTOYHOrO Bo3ayxa PBc mcTouHmka
Tensna j, KOTOpblii NOAKIYEH K CUCTEME «BO34yX—[AbiMOBble rasbl» (LAS), fO/MKHO 6biTb paccyMTaHo Mo
cnepgywouwen gopmyne:

N
PBc,j = X (PRB,k + PUB,K) + (PRBV,y + PHBVy )> (60)
k=j
roe N — KO/IMYeCTBO MCTOYHWUKOB TeM/a, NOAK/IUYEHHbIX K KOHCTPYKUMW 4151 YAaNeHUsl AbIMOBbIX ra30B, LUT.;

PBcj — paBneHne gns npeofosieHns CONpPOTUB/IEHMNA MPUTOYHOrO BO3AyXa MCTOYHMKa Tennaj, MNa;
PRB K — pgaBneHue COnpoTUBIEHUA WaxTbl NPUTOYHOIO BO3AyXa B CEKLMU K KOHCTPYKUUU ANa yaaneHus
ObIMOBbIX ra3os, la;
PHB K— camoTAra B LlaxTe NpUTOYHOIo BO3Ayxa B CEKLUUN K KOHCTPYKUUK ANA yAaneHua AbIMOBbIX ras3os, [a;
PRBvy — faBrieHWe COMPOTUB/IEHNSI B COEAVHUTE/IbHOM 3/1IEMEHTE | LaxTbl NPUTOYHOrO BO3ayxa, [a;
Phbvj — camoTsra B COeMHUTENbHOM 3/IeEMeHTe j WaxTbl NPUTOYHOrO BO3Adyxa, Ma.

Mpn npoekTUpoBaHUN 0TBEPCTUA ANA 3ab6opa BO3AyXa A/ TOPEHUA U YCTbA KOHCTPYKUUKN ONA yAaneHus
AbIMOBbIX ra30B HEO6X0AUMO UCXOA4UTb M3 TOr0, YTOObI BAINAHWE BETPOBbLIX HArpy30K Obl/I0 HE3HAYNTE bHbLIM.
Moatomy MOXHO NpuHATE PL= 0 1 He yunTbiBaTb B popmynax.

MpumeyaHune — ECM mMakcMMasibHO Nosie3Hoe 13bbITOUYHOE AaBfieHne UCTOYHMKA Tensa BKIYaeT HeobXxo-

AVMOe [aBfieHne AN NPeOoAOsIEHNs] CONPOTUB/EHNS COEAVNHUTENILHOTO 3/1EMEHTA WU BO3AYLIHON LWaxTbl (Hanpumep,
rasoBble ycTpoiictBa TrnoB C4 n C(10p, 3HaueHusi P\, Prbvjm” uey,/MorYr 6bITb NPUHATBI Kak 0 Ma.

15.3 YcnioBuA gnsa maccoBOro pacxopa

[ onxHbl 6bITb BbINOHEHbI hopmynbl (4) n (5).
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15.4 YcnoBua no gaBsieHUIo

15.4.1 KOHCTpYKUUM ANda yaasieHus AbIMOBbIX ra3oB Nnog paspexeHnem

B cniyyae KOHCTPYKUMW ANA yAaneHus ObIMOBbIX ra3oB noj paspexeHnem Heob6xoAuMo Takxe npose-
pUTb, AENCTBUTENBHO NN MUHUMANIbHOE pa3peXxeHne B WaxTe AbIMOBbIX rasoB (PZj) 6onblie nam paBHo pas-
pexeHu B LWaxTe nogaym Bo3dyxa B TOW e Touke. [poBepka 3TOro yCNOBUA AAB/EHUA LO/HKHA BbINON-
HATLCA B TeX Xe YCNOBUAX, YTO U NpOBepKa yc/ioBua Ans maccoBoro pacxoga (cMm. 5.3 u 5.6). Cnegywouwime
COOTHOLUEHUA [OMKHBbI ObITb NOATBEPXAEHbI.

Cnepywouwyto doopmMyny Heob6XxoAMMO NPOBEPUTH BO BCEX TOUKAxX BXOAa B LUAXTYy AbIMOBbLIX ra3oB kaHana
W ANst BCEX YC/IOBUIA aKcnyaTauuu:

N
pZ,j - X (PRBk + PUB,K)> (61)

k=j
roe PZj — paBneHue Ha BXOfe [AbIMOBbIX ra30B B y4acCTOK| KOHCTPYKLUUN ANA YAANIeHUS AbIMOBbIX rasos, Ma;
PRB K — faBfieHNe COMPOTUB/EHUS BO3AYLIHON WaxTbl CEKUUM K KOHCTPYKUUNU OANA yAaneHus AbIMOBbIX

rasos, lla;
PHB K — camoTAra B Llaxte NPUTOYHOIO BO3AyXa CEKUMN K KOHCTPYKUMK A5 yAaneHnsa AbIMOBbIX ra3os, [a.

Mpn Heo6Xo04MMOCTU criefyeT Takke NPOBepuUTb, He NpeBbIlWaeT AU paspexeHune (Tara) B KOHCTPYKL MU
ONna ypaneHua AbIMOBbLIX rasoB (P"maxy) makcumanbHO AonycTuMmoe paspexeHue (PZemax)> co3gaBaemoe
NCTOYHUKOM Tenna. Popmyna (6a) fo/mKHa 6bITb NPOBEPEHA A7 BCEX COOTBETCTBYHLWMX YCNOBUIA 3Kcnnya-
Taymn (cm. 5.6).

Ycnosue no fgaBfeHU0 HEO6XOAMMO MPOBEPUTL C NOMOLLbIO OTAE/IbHOr0 pacyeTa C MUCMNOJSIb30BaHUEM
BHOBb PacCUYMTaHHbIX MacCOBbIX MOTOKOB AbIMOBbIX ra30B, KOTOPble COOTBETCTBYHOT YC/IOBUAM AaB/EeHUA MNpu
TemnepaTtype HapyxHoro Bosgyxa TL= 258,15 K (fL=- 15 °C, cm. TOCT P 59978.1).

15.4.2 KOHCTpYKUUU ANS yaaneHus AbIMOBbIX ra3oB C U3ObITOYHbLIM AaBJ/IeEHUEM

B cnyyae KOHCTpPYKUUWU AN8 ygaaneHus AbIMOBbIX ra3oB C M36bITOYHbIM AaB/fieHneM Heo6xo4MMo npoBe-
puTb, He MpeBbIAET M MakcumasbHblli nepenaj AaBfeHUA Mexay COefWHUTENbHbIM 3/IEMEHTOM U BEepTu-
KafibHOW 4acTbio KOHCTPYKUMW ONA yAaneHus AbIMOBbIX ra3oB U coejnHeHnemM noABoda BO3gyxa B BO3AYLUHOW
Wwaxte M36bITOYHOE AaBfeHne, A1 KOTOPOro OHW npefHasHayeHbl. [1poBepka 3TOro yc/0BUSA MO AaB/IEHUIO
[OJKHA BbIMOJIHATLCA B TEX Xe YC/MIOBUSAX, YTO U NPOBepKa yc/ioBuA 4719 MaccosBoro pacxoga (cm. 5.3 un 5.6).
JO/MKHBI 6bITb NPOBEPEHbI CnefylolWmne COOTHOLWEHNSA:

N
pzo,j + X (B*B,/c + pHB, k ) - PZ excess> (61a)
k=j
N
PZO,j + p\j,j + X {PRBk + PHBk)+ PRBV,j + PHBV,j - PZV excess- (61b)
k=j
roe Pz0Oj — n30bITOYHOE AaBMEHMWE HA BXOLE AbIMOBbLIX Fa30B B CEKUMUI j KOHCTPYKUUU ANA yaaneHus

AbIMOBbIX rasos, [a;
N — KOAM4YyecTBO MCTOYHMKOB Tenna, MNOAKMAUYEHHbIX K KOHCTPYKUUW AN yAaneHUs AbIMOBbIX
rasos;
prb K— coOnpoTUB/AEHNE AaBMEHUI0 BO3AYXOBOAA CEKUUU K KOHCTPYKUUM ANA yAaneHus AbIMOBbIX
rasos, lla;
PHB K — cTaTuyeckoe paBfieHMe B BO34YXOBOLE CEKUUW K KOHCTPYKUMU ANA yaaneHus AbIMOBbIX
rasos, lla;
Pz excess — makcumasnbHO [0NYyCTMMOE pacyeTHoe fAaB/ieHMe KOHCTPYKUUWM ANd yaaneHus AbIMOBbIX
rasos, lla;
Pyj — pacueTHoe paBfieHMe CONPOTMB/IEHUS COEAMHUTENIbHOrO 3/1EMEHTA CEKUWUU | KOHCTPYKL MM
ANS yaaneHus AbiMOBbIX ras3os, Ma;
PrbV,-— pgaBneHne cOnpoTUB/IEHUS COEAUHUTENIbHOIO 3/IeMeHTa BO3AYLIHONM LWaxTbl U CEKUWUN j KOH-
CTPYKUMKN ANA yAaneHus AbIMOBLIX rasos, Ma;
PHBV] — camoTsira coeAuHUTENbHOIO 3/IeMeHTa BO3AYLWHOW WaXThl U CEKUWUU | KOHCTPYKUMW ANns
yAaneHus AbIMOBbIX rasos, MMa.
Pzv excess — MakcuMmanbHO AONYCTUMOE pacyeTHOe AaB/ieHUe CoeAUHUTEeNbLHOro afieMeHTa, Ma.
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Mpu HEOGXOAUMOCTU CreAyeT TakKe NPOBEPUTb, HE NPEBbIWAET N N36bITOYHOE AaBMeHNe B KOHCTPYK-
unMn gnsa yganeHus AbiMoBbIX ra3os (Pzominy) MUHMManbHO JONYyCTMMOE M36bITOYHOE gaBraeHue (“zoeminy)’
co3gaBaemoe UCToYHMKOM Tenna. dopmyna (6d) go/mkHa 6bITb NpoBepeHa AN BCeEX COOTBETCTBYHLWMX pa-
60umnx ycnosuii (cm. 5.6).

YcnoBue no fgaBfieHU0 Heo6X0oA4MMO NPOBEPUTbL C NOMOLLLI OTAENIbHOr0 pacyeta C UCNO/Ib30BaHWEM
BHOBb pacCUMTaHHbIX MacCOBbIX MOTOKOB AbIMOBbIX Fa30B, KOTOpPble COOTBETCTBYIOT YC/IOBUSIM AaBNEHUS NpU
TemnepaType HapyxHoro Bosgyxa 7L= 258,15 K (tL=- 15 °C, cm. TOCT P 59978.1).

1 — cucrema «BO34yX—AbIMOBble rasbl» (LAS); 2 — wWwaxTa NPUTOYHOrO BO3Adyxa; 3 — LWaxra A1s yAaneHus [bIMOBbIX [a30B;

4 — Tpy6oNpoBOA NPUTOYHOrO BO3AyXa; 5— NCTOYHUK Tenna,y; 6 — coefuHUTENbHbIN aNEMEHT; 7— TPpy60onpoBo4 NPUTOYHOTO BO3AYyXa;

8 — WUCTOYHWK Tenna 2; 9 — CoeANHUTENbHbIN 3N1eMeHT; 10 — CeKUMsi KOHCTPYKLMK ON8 YAaeHus AbIMOBbIX ra3os; 11 — Tpy6onposog,
NPUTOYHOIO BO3AyXa; 12— ucTouHuK Tenna 1\ 13 — coeAuHUTENbHBI 3N1eMeHT; 14 — nepenyckHoe oTBepcTue

PucyHok 6 — Mpumep HymepaLuy 3HaYeHuit AaB/IeHUs U TemMnepaTypbl KOHCTPYKUMW A1 YAASIEHUS AbIMOBbIX 12308
BO3AyX—/bIMOBble rasbl (LAS) C MHOTOKPATHbLIM MOAK/IHOUEHNEM UCTOYHMKOB Tennia

15.5 YcnoBue no temneparype

[onxHa BbinonHATbLCA popmyna (7).

15.6 NMocnepoBaTe/ibHOCTb pacyeTa CUCTEMbI «BO34YX—/AbIMOBbIe rasbl» (LAS)

[na pacyeTa 3HauyeHuWi faBneHnsa u temnepaTypbl B CUCTEME «BO3AYX—/AbIMOBble rasbl» (LAS) ¢ MHOro-
KpaTHbIM NOAK/OYEHNEM MCTOYHMKOB Tenjaa Heobxogum meTon mTepauuu (nocnepoBaTesibHOro npubnmxe-
HuA) (cMm. 15.8.2.9). 3Ta nocnefoBaTesibHOCTb pacyeTa aHanornyHa 5.6.

Kaxpgasa ntepauymsa (npubnmxeHne) cocTouT M3 gByx das.

dasza 1

PaccuuTblBalOT napameTpbl, HauMHaa OT CAMOr0 HWXHEro ysfna noAk/yeHUs U A0 YCTbSA M BbiXoga B
atmocdepy (CM. pUCYHOK 7) cnegywowmum obpasom:

- 0N KOHCTPYKUUW ANA yaaneHua AbIMOBbIX Fa3oB MNoj pa3pexeHnem, npu Haauvymm nepenycKkHoro oT-
BepcTUs:
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- MaccoBbliii pacxon so3ayxa A/i14 TopeHnsAa B nepenyckHOM OTBEPCTUN:

2-~,0-~,0 ,
™R QO = "PBO* (62)
Pa 'Co A)
rie T BO — MAacCCOBbIi pacxof BO3Ayxa A/s FOpPeHus Ha yyacTke O KOHCTPYKUUW AN YAANeHWs 4bIMOBbIX

rasos, Kr/c;
Pz 0 — paspexeHne B KOHCTPYKLMM ANA yAaneHus AbIMOBbIX ra3oB Haj NepenyckHbiM OTBEpPCTUEM
(paccuntbiBaeTcsa no NOCT P 59978.1—2022, nogpasgen 5.11), MNa;
PB 0 — paspexeHue B WwaxTe NPUTOYHOrO BO3Ayxa Haf NepenyckHbiM oTBepcTuem, MMa;
— K03(h(pULMEeHT MEeCTHOro COMPOTUBEHUSA MEPENYCKHOrO OTBEPCTUS; NOACTaB/ASAETCSA 3HaYeHue
3,0, ecnu npousBoguTenieM He 3afjaHbl Apyrve AaHHble;
AO — nnowagb NONepeyvyHOro cevyeHms NepenyckHoro oTBepcTus, mM2;
PBO — N/OTHOCTb MPUTOYHOTO BO3AyXa B Cekuuu O KOHCTPYKUUKN ANA yAaneHUs AbIMOBbIX ra3os, Kr/m3.
- B Kaxgon Tpybe AnA oTBofa AbIMOBbIX Fa30B U B KaXX40M Tpyb6onpoBoge NPUTOYHOTO BO3gyxa coefun-
HUTENbHbIX 3/IEMEHTOB:
- MaccoBbIli pacxof AbIMOBbIX Fa30B U MaCcCOBbIli pacxog Bo3gyxa Ans ropeHnsa (COOTBETCTBYHOT Mac-
COBOMY pacxofy B naTtpybke AbIMOBbIX Fa30B M MacCOBOMY pacxofy B nogsojslieM naTpybke MpUTOYHOrO
BO3JyXa MCTOYHMKA Tennay);
- CpefHIo NNOTHOCTb AbIMOBbIX Fa30B ONpeAesnsatT no gopmyne (27), CpefHI0 NIOTHOCTL BO3Ayxa
ONS ropeHus no opmyne (116);
- CpefHI0 CKOpPOCTb AbIMOBLIX ra3oB onpegensiT no dopmyne (28), cpefH CKOPOCTb BO3gyxa
Ona ropeHus no gopmyne (117);
- Temnepartypa [bIMOBbIX rasoB v Temnepartypa BO3gyxa A/ TOPEHUA Ha BbIXOAEe W3 COeANHUTESb-
Horo anemeHTa [cm. TOCT P 59978.1—2022, nogpa3zen 5.8, unu B cnyyae KOHUEHTpuYeckux Tpybonposo-
noB — no chopmynam (97) n (99)];
- cpefiHue TemnepaTtypbl AbIMOBbLIX ra3oB 1 Bo3gyxa ansa ropexHus [cm. TOCT P 59978.1—2022, noa-
pa3gen 5.8 unu B cnyvyae KOHUeHTpuyeckux Tpybonposogos no cpopmynam (100) m (101)].
- B K&XA0l WaxTe AbIMOBbIX ra30B M KaXAOM TpybonpoBoLe NPUTOYHOIO BO3AyXa CEeKLUU KOHCTPYKLUU
ANA yaaneHns ObIMOBbIX ra3oB:
- MaccoBbllii pacxof AbIMOBbIX rasoB MOC/e CMELIEeHUs W MacCOBbli pacxof Bo3dyxa ANS FOpPeHus
nepepa pasgeneHunem no cgopmyne (8) Ans AbIMOBbIX ra3oB n no gopmyne (63) ans Bosayxa A1 rOPeHuns;
- TemnepaTtypa AbIMOBbIX ra3oB/MPUTOYHOIO BO34yxa nocne cmeweHusa [no dopmyne (9) ana Abimo-
BbIX rasoB, NpuYyem TemnepaTtypbl BO3gyxa A/ TOPEHMA Ha BXofde B Tpyb6ONpoBOA NMPUTOYHOrO BO3AdyXa CO-
eVHNTENIbHOrO 3/1IeMEHTa W Ha BXOAE B PACNOJIOKEHHYIO Aasiee CEeKUMIO WaxTbl NPUTOYHOrO BO34yXa AO/IKHbI
6bITb 0MHAKOBBI];
- cpefHAa NAOTHOCTb AbIMOBbIX ra30B onpegensetcsa no opmyne (28), cpegHAa NIOTHOCTb BO3Ayxa
Ansa ropeHusa no gopmyne (116);
- CpedHsAs CKOPOCTb AbIMOBbIX rasoB onpegensdetrca no copmyne (29), cpefHAs CKOPOCTb BO3gyxa
Ona ropeHus no opmyne (117);
- Temnepartypa AbIMOBbIX ra30oB U TemnepaTtypa Bo3fyxa Ana ropeHusn: cMm. oopmynbl (75) n (77) nnn
FOCT P 59978.1— 2022, nogpasanen 5.8);
- cpefHAa TemnepaTtypa AbIMOBbIX [a3oB W CpefHAs TemnepaTypa BoO3gyxa A/ TFOPEeHUs: CM.
FOCT P 59978.1— 2022, nogpasgen 5.8. B cnyyae KOHUeHTpuMUYeckux Tpy6bonpoBoAoB cpefHne Temnepartypsbl
onpegensawT no popmynam (78) n (79).
da3za 2
B cnyyae KOHCTPYKUMM A5 yAasleHUsa ObIMOBbIX ra3oB C paspexeHnem akTnyeckme 3HayeHus paspe-
XEHUSA OOMKHbI OblTb paccyMTaHbl B K&XAOM y3/e, a UMEHHO OT YCTbA KOHCTPYKUMW ANS yAaneHus AblMOBbIX
razoB B aTMocdpepy Hasapg 40 y3na, Hanbonee yaaneHHOro OT Hero:
- cCaMOTAry Ha BXOAe B CEKLMI0 KOHCTPYKLMW N5 yAaneHusa ObIMOBbIX ra3oB onpegensiT no dpopmynam
(31) n (104),
- aapoAMHaMuyeckoe CONpoTUBIEHNE CEKLUN KOHCTPYKUUU ANS yAaNeHUA ObIMOBbIX ra3oB onpegenstor
no cpopmyne (32);
- paspexeHune Ha BXOAgE B CEKLMIO KOHCTPYKUMW ANA YAa/IeHNA AbIMOBbIX ra30B BbIYMCAAIOT Mo hopmyne (2);
- aspofmnHamMuyecKoe COMPOTUBIEHNE CEKLUU KOHCTPYKUUWN ANA yAaneHUs AbIMOBbIX ra30B y nepenyck-
HOro OTBEPCTUA, €C/IN OHO eCTb, paccyuTbiBaloT No popmyne (32);
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[

B/

PucyHok 7 — TlMoTepun gasneHns P23yBcneacrsve N3MeHeHns Hanpas/ieHns noToka AbIMOBbIX ra3oB U NogMeLluvBaHns
AbIMOBbIX ra3oB B obnactu BXO4a AbIMOBbIX Fa30B B CEKUMK Y KOHCTPYKUUN 0514 yaa/IeHUA ObIMOBbIX ra3oB

- paspexeHue Ha BXOfe B CEKLMI KOHCTPYKUUW ONSA yAaNeHUA 4bIMOBbIX ra30B y NepenyckHoro oTeep-
CTUSA, ecnIn OHO ecTb, onpefenswT no gopmyne (2).

B cnyyae KOHCTpyKUuuu 008 yAaneHus AbIMOBbIX rasoB C M36bITOYHbIM AaBfeHMeM (hakTuyeckme 3Ha-
YeHus faB/ieHNs AOJ/DKHbI ObITb paccuMTaHbl B KaXAO0M y3/e, a UMEHHO OT YCTbAl KOHCTPYKUMU 4N15 yAaNeHns
AbIMOBbIX ra3oB B aTmoctepy Hasag [0 y3na, Hanbosiee yaaneHHOro oT Hero:

- camoTsara cekumn KOHCTPYKUUW ANS yaaneHus AbiMOBbIX ra3oB no gopmynam (31) u (104);

- COMPOTMB/IEHNE [aB/IEHNIO B CEKLUMW KOHCTPYKUMW 018 yAaNeHUs AbIMOBbIX rasoB onpegensiT no
dopmyne (32);

- n36bITOYHOE AaB/ieHNe Ha BXOAe B CEKLMI KOHCTPYKUUW ANA yAaneHWs AblIMOBbIX ra3oB onpefenstor
no coopmyne (3b).

BbiweonncaHnas utepauunsa (dhasa 1 u hasa 2) go/mkHa NpoBOANTLCA ANA paccMaTpyMBaemblX YC/10BUi
aKcnnyatauum, noka He 6yaeTt BbINOSIHEHO yC/noBKe Mo AaBneHuto [popmyna (1)].

15.7 MaccoBblii pacxopg Bo3gyxa Aasi ropeHus

[ANa Kaxaoro Mecta coeAuHeHNs WaxTbl AbIMOBbIX Fa30B CEKLMW KOHCTPYKLUUW NS yAaneHns AbIMOBbIX ra3oB
N COEAVMHUTENIBHOTO BO34YX0BOAA COEAVHUTENIBHOTO 3/1EMEHTA A0J/IKHA 6bITh BbINOIHEHA creayowasi opmMyna

™Y+l = ™By,y+™B,y. (63)

roe azy+l, "BV.y. "By — MAaccCoBblil pacxoj Bo3gyxa ANA FrOpeHWs B BO3AYLWHON LaxTe uin B COefUHU-
TesIbHbIX BO3[yX0BOAax, Kr/c.

15.8 OnpepgeneHne Temnepatyp B cUCTeMax «BO3AYyX—/AbIMOBbIe rasbi» (LAS)

15.8.1 OTpgesibHble WaxTbl

Ecnn Tepmuyeckoe cONpOTMB/IEHME LWAaXxXTbl AbIMOBbIX [A30B U BO3AYLIHOW LWaxTbl paBHO wau 6onee
0,65 BT/M2 K, TOo onpegeneHue temnepartypbl AbIMOBbIX Fa30B, ABUXYLINXCHA B OTAE/bHOW LlaxTe, NpoBOAAT B CO-
OTBETCTBMM C pa3gesniom 9. 3a Temneparypy Bo3gyxa 4/1 rOPeHUs NPUHUMAaOT TeMnepaTypy HapyXXHOro Bo3gyxa.

Ecnu Tepmmnyeckoe conpoTMBAEHUE LWaxXTbl AbIMOBbLIX Fa30B M BO3AYLHON WaxTbl MeHble 0,65 BT/M2-K,
HO paBHO UM 60/blUe TEPMUYECKOTO CONPOTUBMIEHUSA BHELIHUX CTEHOK KOHCTPYKUWW ANA yAaneHus AbIMO-
BbIX ra3oB, TO TemnepaTtypbl AbIMOBbIX ra30B B OTAEJ/IbHbIX LWaxXTax AO/IKHbI ONpefenAaTbCcAa B COOTBETCTBUM C
pasgenom 9. CpegHas Temnepatypa Bo3gyxa 419 TOPeHUs B CeKuuu y waxTtbl Bo3gyxa, NMBy, gomkHa 6biTb
paccumTaHa no cregywueli opmyne:

(64)

roe T — TemnepaTypa HapyXHoro Bo3ayxa, K;
Tmj-— cpepaHsia TeMnepaTtypa AbIMOBbIX Fa30B B cekuumy, K
B npoTMBHOM cnyyae TemnepaTypy cieayeT onpeAensiTb aHanorMYyHO TOMy, Kak onucaHo B 15.8.2.
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15.8.2 KoOHUEeHTpuyeckune wwaxTbl

15.8.2.1 O6uwume Tpeb6oBaHMSA

Cnepylowme pacyeTbl NPUMEHUMbI K CEKLMN KOHCTPYKUUWU 015 YAANeHUA AbIMOBbIX ra3oB AJ/IMHON A0 3 M.

B cnyyae cekuuid KOHCTpPyKUMW ANS yganeHusa AbIMOBbIX ra3oB 6osiee 3 M 3TU cekuunm Heob6xogumo
pasfennTb Ha HEeCKOJIbKO YH4aCTKOB U NOBTOPUTbL COOTBETCTBYHOLLNIA pacyer.

15.8.2.2 OCHOBHble NMOJIOXKEHMA pacyeTa No onpefesieHUt0 TemneparTyp

MoBTOPSAS METOAMKY pacyeTa, U3/0XEeHHY B 5.6, pacyeT TemnepaTyp B KOHLEHTPUUYECKMX LlaxTax oc-
HOBbIBAETCA Ha NPefnosioXeHUn, YTo HayasibHble 3Ha4YeHNs TeMnepaTtyp HEUM3BECTHbI. YpaBHeHus, npeacras-
NneHHble B 15.8.2, fO/MKHBI MCMOMb30BATLCA ANA UTepauumn [0 Tex nop, noka He 6yAyT BbiMOJIHEHbI YC/0BUA
15.8.2.10.

15.8.2.3 KoadhdhmumneHT Tensonepegaym B Mecte nofsoga NPUTOYHOrO BO3AyXa K AbIMOBbLIM rasam

KoaphnumeHT Tennonepegadym Mexay WaxToid AbIMOBbIX ra30B M BO3AYLHOW WaxTOR (CM. pUCYHOK 8)
paccunTbiBalOT NO cnegytolein copmyne:

(65)

roe Kj — koadhchpuyMeHT Tennonepeaaum Mexay KaHasom AbIMOBbIX Fa30B ¥ KaHa/I0M NPUTOYHOTO BO3AyXa
B CEKLUWMW ] KOHCTPYKLMUN ANA yAaneHus 4bIMOBbIX ra3os, BT/mM2-K;
o B— KO3(P(PULMEHT TENIOOTAAUYN OT AbIMOBbLIX Fa30B K BHYTPEHHel MOBEPXHOCTW LaxTbl AbIMOBbLIX
ra3oB B CEKLUW | KOHCTPYKUUW ANS yAANIEeHUs AbIMOBbIX ra3oB, BT/M2-K;
SH — nonpaBoYHblii KO3 ULUEHT NpU OTCYTCTBMU TEMMNepaTypHOro paBHOBECHUS;

— — TepMuyeckoe COMPOTUBJIEHME LIAXTbl AbIMOBbIX ra3os, B1/mM2 K;

Dh — rungpasnuueckuii guameTp kaHana ANnsa yganeHus AbiMOBbIX ras3os, M;

Dha — rngpaBnunyeckuii guameTp No BHELWIHENW CTOPOHEe WaxTbl AbIMOBbIX a3oB, M;

a *— KO3 (PMUMEHT TENNOOTAAUYN OT BHELIHEN CTEHKM LIaxTbl AbIMOBbLIX Fa30B K BO3AYLIHOMY MOTOKY

B CEKUWW ] KOHCTPYKLMU ANS yAaneHus AbiMOBbIX ra3os, BT/M2 K;

Srad — nonpaBOYHbIli KO3(hUUMEHT A1 TEMSIOBOrO U3JTYYEHUS C HAPYXHON NOBEPXHOCTU LWaxTbl ANA

yAaneHns AbIMOBbIX ra30B K BHYTPEHHE NOBEPXHOCTU LWaxTbl NPUTOYHOrO BO3AyXa.

B cnyyae KOHCTpPyKUMM ANA yAaneHns AbIMOBbIX Fa30B C KOHLEHTpUYeckumu kaHanamm SHHeob6xogumo
yCTaHOBUTbL Ha 1.

UTo6bl y4ecTb TEN/I0OBOE U3/lyYEHUE OT BHELUHEel MOBEPXHOCTU WaxTbl AN yAaNeHUs AbIMOBbIX ra3oB K
BHYTPEHHEl MOBEPXHOCTU WaxTbl BO3AyxXa, Npu pacyeTte KoadpduumeHTa Tenionepefayn K-Heobxogmmo npu-
HATb NONPaBOYHbIN KO3 PULNEHT TENIOBOrO N3yyeHnsa Srad = 2.

Ona cekuwii KOHCTPYKUWMIA ONS yAaneHus AbIMOBbIX ra3oB, B KOTOPbIX TemrepaTypa BHYTPEHHel mno-
BEPXHOCTM LWaxTbl ANSA yAa/eHUs AbIMOBbLIX Fa30B NOCTOSSHHO MEHbLUE WM paBHa TemnepaTtype TOYKM pocCbl
AbIMOBbIX ra3oB, KoacduyneHT Srad = 1.

[ns 6onee nogpo6Holi oueHkn nepegaun tenna nanydyeHunem cm. FOCT P 59978.1— 2022, nyHkT 7.8.3.
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1— kaHan Ans yaaieHVst ObIMOBbIX ra3oB (C AbIMOBLIMU razamyl); 2 — LuaxTa f/1s yAa/ieHnst bIMOBbIX Fa30B CO CTEHKAMU COOTBETCTBYHOLLEN
TOMLWMHBI; 3— KaHau1 /151 Nofauy Bo3gyxa (C BO34yXOM A1 FTopeHust); 4 — LuaxTa NpUTOYHOTO BO3ayxa; 5— TeMnepatypa okpyxatoLLeli cpefpl

PucyHok 8 — OnpegeneHne cMMBO/IOB 4151 pacyeTa KOHLEHTPUYECKNX KOHCTPYKUMIA «BO3ayX—abiMOBbIe rasbl» (LAS)

KoathpuumeHT TennooTgaun aa mOT BHELWHEN CTEHKU LWaxTbl AbIMOBbIX a30B K BO34YLIHOMY NOTOKY
B CEKLMWN ] KOHCTPYKLUMN ANA yaaneHus AbIMOBbIX ra3oB, BT/M2-K, go/mkeH 6biTb paccuvMTaH no cregyouei
dopmyne:

a (66)
el DhB
C
4B
DhB ~ 67)
Ua+ UB
Dy, 0161
Nuaj =086+ ™  .Nugy, (68)
Dha .
n
no,67 0,67
T 00214  y-100j-PrB %4 1+ Dh (69)
Vsmooth.Bj' )
Cc
wmB,j «°hB 'PmBYy
ReBJ ~ (70)
By
roe aay— KOS(*)(*)I/IU,VIQHT Tennootaa4vyn oOT BHELUHel CTEHKM LWaxTbl ObIMOBbLIX TasoB K BO34YyLIHOMY

MOTOKY B CEKLUWN | KOHCTPYKLUMMN ANS yAaneHus AbIMOBbIX ra3oB, BT/mM2-K;

ABy — k03hpuLmMeHT TensonpoBOAHOCTM BO34yxa ANS TOPEHUS B CEKUMW | KOHCTPYKUMW ANs
yAaneHns AbIMOBbIX rasoB, BT/m K;

Ny, *— uuncno HyccenbTa An1a BHeLWHeN CTOPOHbI WaxTbl A8 yAalleHUs AbIMOBbIX ra30B B CEKUMN Y,
JB/mM2 K;

DhB — ruapaBAvyeckuini guameTp KaHana NpPUTOYHOrO BO3Ayxa, M;
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AB — cBobofHOe nonepeyHoe cevyeHne KaHana NPUTOYHOro BO3gyxa, M2;
Ua — HapyXHblii nepumMeTp wwaxTbl NPUTOYHOrO BO3Ayxa, M;
U\b — BHYTpEeHHW nepumeTp LWWaxTbl NPUTOYHOrO BO3Ayxa, M;
Dha — rugpaBnuyeckuii AnameTp BHELWHe CTOPOHbI WaxTbl 415 YAa/leHUs AbIMOBbIX ra3os, M;
NuBj — uncno HyccenbTa AnsA 3asB/EHHOr0 MaccoBOro pacxoja NPUTOYHOrO BO3Ayxa B LaxTe Mpu-
TOYHOTO BO3AYXa;
4*Bj — camoe BbICOKOe 3HayeHue KoadpduumeHTa TpeHUs 4151 BHYTPEHHE! CTOPOHbI WaxTbl NPUTOY-
HOro BO34yXa W HapYXHOW CTOPOHbI CEKUWUW Y KOHCTPYKLMW ANS yAaneHus 4blIMOBbIX ra30B;
~smooth BY— 3HaueHune KoathnLNEHTA TPEHUA 415 NaMUHAPHOTO TEYEHNS NPUTOYHOTO BO3JyXa B CEKLUN |
KOHCTPYKUUK 4NA yAa/eHUa AbIMOBbLIX rasos;
ReBj — uncno PeiiHonbaca cBOGOAHOTO NOMEPEYHOr0 CEYEHUs LaxTbl NPUTOYHOTO BO34yXa B CEKLUK
Y KOHCTPYKUMN ONA yAaneHua AbIMOBbIX ra3os;
PrBj — uucno MpaHATna gna Bosgyxa A8 TOPeHUs B CEKLUU Y KOHCTPYKUUN ANS yAANeHUs AbIMOBbIX
rasos;
Lj — ANuvHa cekuun y KOHCTPYKUMW ANS yAaseHnus AblIMOBbIX a30B, M;
wmBj — cpefgHss CKOpOCTb BO3AyXa ANS1 TOPEHUS B CEKUUM Y KOHCTPYKUUU ONA yAaneHUus AblMOBbIX
rasos, m/c;
PmBYy — cpefHAas NAOTHOCTb BO3AyXa ANA TOPEHUA B CEKUWMWU Y KOHCTPYKLUWU ANA yAaneHns AbIMOBbIX
rasos, Kr/im3;
r|By — AnMHamuyeckas BA3KOCTb BO3fyxa ANA TOPEHUS B CEKUUWN Y KOHCTPYKLUW 4115 YAA/EHUA AbIMO-
BbIX rasos, H c/m2.
15.8.2.4 KoathdpuymeHT Tennonepepaun mexzay BO34YyXOM AN1S TOPEHUA U OKPYXalLWwnmM BO34YXOM
KoathhuumeHT Tennonepegaun mexagy BO34yXOM A1 TOPEHUA U OKpPYXaloLWMM BO3AYXOM crneayet pac-
CUMTbIBaTb MO crieaytoueli oopmyne:

kB,j - (72)
+ Sli hiB
aiBy Nn/B "ViaB'aaBy
roe kBj — KOoathpuumeHT Tennonepegadynm Mexny BO3AYXOM [ANS TOPEHUS U OKpyXawwum BO3AYXOM B

CEKUMMN Y KOHCTPYKLMK ANA yaaneHua AbiMOBbIX rasoB, BT/M2-K;
ajB m— Ko3(hPMUMEHT TENNOOTAAUN MEXAY BO3AYXOM A/151 TOPEHUST N OKPYXaKOLWMM BO3SYXOM B CEKL MM
Y KOHCTPYKLUMK AN yaaneHus AbIMOBbIX rasos, BT/m2 K;
SH — nonpaBoYHbIl KO3 PULUEHT NPU OTCYTCTBUM TEMNEPATYPHOro paBHOBECHUS;

— — TepMuyeckoe COnpoTUB/IEHUEe LWaxTbl MPUTOYHOIO BO3ayxa, BT/M2 K;

nis

DhiB — BHYTPEHHWI rMapaBANYEeCcKUA AgnameTp LWaxTbl NPUTOYHOrO BO3Ayxa, M;

DhaB — BHELWHWIA TMapaBnMyecknii guaMmeTp WaxTbl NPUTOYHOrO BO3dyxa, M;

aaB «— koahhuumeHT TennooThAaun OT BHELWHEN MOBEPXHOCTM LWaxTbl MPUTOYHOTO BO3Ayxa K

oKpyxatuiemy Bo3ayxy, Bt/m2 K.

[na cuctembl «BO3AyX—AbiMOBble rasbl» (LAS) C KOHLEHTPUYECKAMM LWaxXTaMu Heob6XoAuMO MPUHU-
MaTb SH= 1.

[Onsa pacuyeta aaB WipMHMMAOT criegyoLyo opmyny:

Vy '"Nu\B,j

a (72)
=By Dy
C
0,6'
(D ™ )
wujBy = 170,14~ e mNuB |, (73)
{~hiB )
n NuBj cornacHo chopmyne (69) n DhBycornacHo dopmyne (70).
roe XBf — KO3 (MUMEHT TENIONPOBOAHOCTU BO3AyXa AJ/151 TOPEHUSA B CEKUUN Y KOHCTPYKLMUKN AN yaaneHus

AbIMOBbIX rasoB, BT/mM2-K;
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NulBj — uucno HyccenbTa Ha BHYTPEHHei CTOpoHe WwaxTbl NPUTOYHOrO BO3AyXa B CEKLUUU Y KOHCTPYKL UK
ONS ypaneHus AbIMOBbIX Fa30B;
DhB — rugpasnuueckuii guameTp WaxTbl Nogayn NPpUTOYHOro BO3Ayxa, M;
Dha — BHeWHWA rmgpaBaMyecknini guameTp WaxTbl AbIMOBbIX ra3oB, M;
DhiB — BHYTpeHHUI rnapaBnmMyeckuii guaMmeTp WaxTbl NPUTOYHOrO BO3AyXa, M;
NuBj — uncno HyccenbTa gns 6a30BOro MaccoBOro pacxoja NpPUTOYHOrO BO3AyXxa B LWlaxTe MPUTOYHOrO
BO3AyXa.
15.8.2.5 Koah(punumeHT oxnaxageHusa WaxTbl AbIMOBbIX ra3oB
KoaphuymeHT oxnaxgeHusa paccuuTbiBaloT No cregyoueli popmyne:

Kj-U.L
K= . (74)
Vo -Gy
rae Kji  — KoahMUMEHT OXNaXAeHUs CEeKUUU Y KOHCTPYKLMU A5 yAaNeHUs [bIMOBbIX ra3os;

Kj — koahpmumneHT Tennonepegaun Mexny AbIMOBbIMU rasaMyv W NPUTOYHbIM BO34YXOM Ha BXOAe B
CeKLUMI0 Y KOHCTPYKLUU ANS yaaneHns AbIMOBbIX ra3oB, BT/M2-K;
U — nepumeTp KaHana gns AbIMOBbIX rasos, M;
Lj — ANnuvHa cekunm y KOHCTPYKUMW ANS yaaseHus AbIMOBbIX ra3oB, M;
T — MaccCoBblli pacxof AbIMOBbIX ra3oB B CEKUMW Y KOHCTPYKLMM ANS yAaneHuss ObiIMOBbIX rasos, Kr/c;
Cp *— yAenbHas TensoeMKOCTb AbIMOBbIX Fa30B Ha yyacTke Y KOHCTPYKUMW AN yaaseHnus ObiIMOBbIX ra-
308, [x/kr-K.

15.8.2.6 Koadh(punumeHT oxnaxgeHnsa B WaxTe NPpUTOYHOro BO3gyxa
KoathpuuymneHT oxnaxaeHnsa B waxre NPUTOYHOrO BO3A4yxa paccuyuTbiBalOT MO craegytouwei qpopmyne:

kB.,j *n\s °Lly (75)
™By C pBY
roe KBj — KO3(h(MUMEHT OXNaXAEHUSA LWaxTbl NMPUTOYHOrO BO3AyXa yyacTka y KOHCTPYKUUW ANS yaaneHus

AbIMOBbIX ra30B;
kBj — koadhdhuumeHT Tennonepeayn mMexay Bo3fyXOM Ha rOpeHne 1 oKpyXalLum BO3JYXOM B CEKLMM
Yy KOHCTPYKUMN ANA yAaneHusa AbIMOBbIX ra3os, B1/m2-K;
U\B — BHYTpeHHW/ nepuMeTp LiaxTbl NPUTOYHOrO BO3Ayxa, M;
LBj — gnvHa yyacTkay KOHCTPYKLUMN AN yAaneHus AbIMOBbIX ra3os, M;
®B . — MaccoBblil pacxof BO3fyxa [/ TOPEHUSA Ha yyacTKe Y KOHCTPYKUMU 015 yAaneHWUs ObIMOBbIX
rasoB, Kr/c;
CpBy — yfAesibHasa TeN/I0EMKOCTb BO3AyXa A1 TOPEHUA B CEKLMUU Y KOHCTPYKLUUW ANA yaaneHUa AbIMOBbIX
rasos, [x/kr-K.
15.8.2.7 TemnepaTtypa AbIMOBbIX ra30B B KOHLE CEKLMW KOHCTPYKUUWU ANA yAaNleHUs ObIMOBbIX ra3oB
TemnepaTtypa AbIMOBbIX ra30B Ha KOHLe Tpybonposoga AN yAasleHUs [bIMOBbIX [A30B CEKLMUMN Y KOH-
CTPYKUMN ANA yAaneHusa AbIMOBbIX ra3oB paccyuTbiBaeTca no opmyne (76); ecnu ntepaunsa HauymHaeTca OT
NPUHATOrO CTApPTOBOrO 3HAYeHUA ANA KaxAon TemnepaTtypbl 70y

2-K,y(2 +KBjyTe +2-Kj-(Ej-T'j +2T eBy + KBJ-Tuj

(2+Kj)-(2+KB) +2 (76K)

nnn cornacHo gopmyne (77), ecnu ntepauus HaunMHaeTcsa ¢ npejnosaraemMbiM HavyasbHbIM 3HaYeHreMm TOB/fI-
(2- Ky)+(2- KBJ)nTgj -2 Kj (Ej- Tej - 2+ToBJ + KBJ slu j)

N 77
To,i = (2+Ky).(2-KBYy)-2-Kr Ey o

&, 78)

EJ =
MBJ 'CpBy

roe Tn: — TemnepaTtypa AbIMOBbIX ra30B B KOHLLE CEKLMMW Y KOHCTPYKLMW AN yAaneHus AbIMOBbIX ra3oB, K;
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Kj — koathpuumeHT oxnaxaeHus wWaxTbl AbIMOBbIX A30B B CEKUWU | KOHCTPYKUUW ANS yAaneHus
AbIMOBbIX Ta30B;
KBj — KO3 (pMUNEHT OX/TAXAEHMA LWaxXTbl MPUTOUYHOIO BO34yXa B CEKLMMN j KOHCTPYKUUN ANSA yLaneHus
ObIMOBbIX ra30B;
7\ :— TemnepaTypa AbIMOBbIX Fa30B Ha BXOAE B CEKLUK / KOHCTPYKUMW ANS yAaneHus AbIMOBbIX rasos, K;
Ej — koadhpuumeHT TENNOBbLIX MOTOKOB AbIMOBbLIX FA30B U BO34yXa /15 TOPEHUSI B CEKLMMN | KOHCTPYKL MK
ONA yaaneHus AbIMOBbIX rasos;
TeBj — Temnepartypa Bo3ayxa AN FTOPEHUss B CEKLUWN ] KOHCTPYKLUUM AN yAaneHus AbIMOBbIX rasos, K;
Tuj — TemnepaTypa OKpyXalolero Bo3ayxa B CEKUUN | KOHCTPYKLUKN ANA yaaneHus AbiMOBbIX ra3os, K;
ToBj — TemnepaTtypa Bo3gyxa AN FOPeHUs Ha BXOJe B CEKUWIO j KOHCTPYKUUM ANSA yaaneHus AbIMOBbIX
rasos, K;
rhj — maccoBbIil pacxof AbIMOBbIX Fa30B B CEKLMMW j KOHCTPYKUUU ANA yAanNeHus AbIMOBbIX rasos, Kr/c;
C +— ypaenbHasi TENNOEMKOCTb [AbIMOBbIX FA30B B CEKLUWW | KOHCTPYKUMW AN yAaneHus AbIMOBbIX
rasos, Ox/kr-K.

rhBf — maccoBblil pacxos Bo3ayxa AN1A FTOPEHUSI B CEKLUMW j KOHCTPYKUMW ANS YAAIEHNUA AbIMOBbIX ra3oB, Kr/c;
CpBy — yaenbHasi TeN/I0EMKOCTb BO34yxa AN TOPEHWUsi, NOLaBaeMOro B CEKLWK j KOHCTPYKUUW Ans
yOaneHus AbIMOBbIX rasoB, /Kr.

TemnepaTypa Bo3Ayxa A/ TOPEeHUs B KOHLLe CEKUWUW j KOHCTPYKLUMW A5 yAaNeHns AbIMOBbIX ra3oB pac-
CUMTbIBAETCA AN KOHLUEHTpUYEeCcKUX WwaxT no gpopmyne (79), ecnum ntepaumns Ha4MHaeTcs ¢ NPUHSTON cTapTo-
BOV Be/IMUMHbI ANS1 KaXAon TemnepaTtypbl 'eB m

2

“oBy = ey + Moy ~"eBy —  ("e,y —"0,y) (79)

nnu no popmyne (80), ecnu mtepauua HauynHaeTcs C OAHOI0 M3 NPUHATBIX CTAPTOBbLIX 3HaYeHuii MoB ¢

2
"eBy = ey + ToJ —ToBj — —Je,j ~"oyy)' (80)
rae T — Temnepartypa AbIMOBbIX a30B B KOHLE CEKLMMW | KOHCTPYKLUN A5 yAaneHus AbIMOBbIX ras3os, K;
7_i— TemnepaTypa AbIMOBbIX a30B Ha BXOAEe B CEKLUM / KOHCTPYKUMK ANS yAaneHus AbIMOBbIX ra3os, K;
ToBj — Temnepartypa BOo3ayxa A/ TOPEHUS HA BXOAE B CEKUMIO ] KOHCTPYKUUMN ANS yAaNeHUs AbIMOBbIX

rasos, K;
TeBj-— TemnepaTypa BO3ayxa AN FOPeHUs B CEKLMM j KOHCTPYKLUKN ANA yAaneHua AbIMOBbIX ra3os, K;
Kj — koathhuumeHT oxnaxaeHnsa B CEKLUM j KOHCTPYKLUN ANS yAANEHUA AbIMOBbIX ra3os.

MpumMmeyaHue — MNpuBeAeHHbIE BbIlLE YPABHEHUS OCHOBaHbI Ha NPEAMNONIOKEHNN, YTO Nepeaady Tena MoXHO
NPUBNM3NTENBHO PaccuMTaTh Mo pasHULEe CPeaHMX TeMnepaTyp.

15.8.2.8 Temnepartypa AbIMOBbIX rasoB, ycpegHeHHas Mo ANVHaM CeKUMW KOHCTPYKUUKM ONA yaaneHus
ObIMOBbIX rasoB

TemnepaTtypa [bIMOBbIX ra30B, yCpeAHEHHas N0 A/IMHAM CEeKLUWN | KOHCTPYKLUN ANA yaaneHns 4bIMOBbIX
rasoB, paccuMTbiBaeTCs AN KOHLEHTPMUYEeCKMX WaxT no cnegywuwen gopmyne

ey + oy
rm,j ~ (81)

roe Tmj — Temnepartypa AbIMOBbIX Fa30B, yCPeAHEHHAs MO A/IMHAM OAHOM CeKUWUW | KOHCTPYKLUM ANns yAa-
NeHnsa AbIMOBbIX rasos, K;
Tej — TemnepaTypa AbIMOBbIX Fa30B Ha BXOAE B CEKUMIO j KOHCTPYKUWUW A9 yAaneHnsa AbIMOBbIX ra3os, K;
TOj — TemnepaTypa AbIMOBbIX Fa30B Ha KOHLie OJHOW CEeKUWW | KOHCTPYKUWUW ANS yAaNneHUs ObIMOBbIX
rasos, K.
15.8.2.9 TemnepaTtypa BO3Ayxa 4J/19 FOpPeHus, ycpefHeHHas no A/IMHam O[HOro yyacTka KOHCTPyKuuu
ONna ypaneHna ObIMOBbIX ra3oB
TemnepaTtypy Bo3gyxa A/ TOPEHWSA, YCPEeAHEHHYH0 MO ANIMHAM O4HOW CEKUWUW j KOHCTPYKUUW ANns yaane-
HUS AbIMOBbIX Fa30B, PacCUYMTbIBAOT A/19 KOHLUEHTPUYECKUX YCTAHOBMEHHbIX TPY6ONPOBOAOB NO cneayloLei
opmyne:
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TeB,j + ToB,j
mB,j (82)

roe TmBJ — TemnepaTtypa BO3ayxa A/1s1 TOPeEHUs, ycpegHEHHAs Mo A/IMHAM OAHOW CEKLMWW Y KOHCTPYKLMUW ANS
yAaneHus AbIMOBbIX rasos, K;
‘FeBy — Temnepartypa Bo3gyxa A1 TOPEeHUA Ha BXOAe B CEeKUMUI0 Yy KOHCTPYKUUN AN yaaneHna AbIMOBbIX
rasos, K;
FoB m— TemnepaTypa BO3gyxa ANS TOPEHUS HAa KOHLE OAHOW CEKLUM Y KOHCTPYKUUW ANA yaaneHus
ObIMOBbLIX ra3os, K.
15.8.2.10 WTepauusa
Ona pacueta TOj n FToByHeo6xoAUMO 3HaTb COOTBETCTBYHOLLME TeMNepaTypbl BO3gyxa 4N ropeHus eBy
BO BCEX Y3/10BbIX TOYKax. [lna onpegeneHna Temnepartypbl Bo3gyxa 419 TOPEHUS Ha BXOA4Ee B CaMyl0 BEPXHIOH
CeKUMI KOHCTPYKUMWN AN yaaneHna AbIMOBbIX ra3oB Nﬁes?’ K, ncnonb3yoT cbopmyny

TeB,Nseg ~ TU (83)

roe TeBNse — Temnepatypa Bo3gyxa A1 ropeHuss Ha Bxofe B cekuumto NSeg KOHCTpYKUUU ANSA yAasieHus
ObIMOBbLIX rasos, K;
TL— TemnepaTtypa HapyXHoro sosgyxa, K.

HaunHasi ¢ ogHOro M3 npegnosiaraemblx CTapTOBbIX 3HaYeHnli ana reB mpopmynbl (64) — (81) ncnonb-
3yHOTCA C COOTBETCTBYHLWMM MOBTOPEHMEM A0 Tex nop, noka npubnuxeHune k eBy < JV He JOCTUTHET Bbl-
NOSTHEHNS cneaylwen opmynbl:

(84)

roB,y+1 Ona J <N seg-

Nrseg
Mpu pacueTe TemnepaTyp BO3Ayxa A/11 TOPEHUS OT OCHOBAHWUS A0 YCTbsl A1 KOHLEHTPUYECKUX LaxT B
cucTeMax «BO3AyX—[AbIMOBbIe rasbl» (LAS) ncnonb3yoT cieaylowyo hopMmyny:

ToBj= TeBj-1 [Ana Y>1. (85)

roe  eBy-— TemnepaTypa Bo3gyxa A8 FOPEeHUs Ha BXO4e B CEeKLMI0 Yy KOHCTPYKUUK ANA yaaneHUs AbIMOBbIX
rasos, K;
7T'oBy+l — Temnepatypa BO34yXa ON1A TOPEHUA Ha KOHLe cekuunm y +1 KOHCTpPyKuuu gna ypaneHus AbiMo-
BbIX rasos, K;
Alseg — KOMYECTBO y4aCTKOB KOHCTPYKUMWN ANA yAaneHus AbIMOBbIX ra3oB Ans pacyera.
WTepauyuto no onpegeneHunto MoB.! Heo6xoaumMo npofo/mKaTb 40 Tex Mnop, noka He 6yaeT BbINOMHATLCA
cneaywouwasa dgopmyna:
IW /seg-rJ". (86)

MpumeyaHne — [lo Tex Nop, Noka BbIMOSHAKTCS YCMOBUA ypaBHeHWn 85 1 87, ansa pelwenns dopmyn (64) —
(82) moryT 1cnosb30BaTbCA TaKkKe Apyrne maremMaTuyeckme MeToAb!.

15.8.3 KOHUEeHTpuyeckne coeanMHUTENbHbIE 3/1IEMEHTbI

15.8.3.1 KoathpunymeHT Tennonepegadyn mMexay AbIMOBbIMU razamMu M NPUTOYHbIM BO34YXOM B KOHUEH-
TPUYECKUX COEANHUTESIbHbIX 3/1IeMEeHTax

KoahhunumeHT Tennonepegaym Mexay AbIMOBbIMW rasamu U BO3AYXOM /1 TOPEHUS B KOHUEHTpuue-
CKMX COeAMHUTENbHbIX 3/1IEMEHTAaxX y paccunMTbiBalOT N0 cneaywoen dopmyne:

kv,j ~ b (87)
+SI hVJ
a\v,j h,j “haV.y ‘aa\l,j '“rad
roe Kyj — koadpdpmumeHT Tennonepegaun Mexay AbIMOBbBIMW razamum W BO34YXOM [AON1A TOPEHUs B

coeuHUTENbHOM 3anemMmeHTe Y, BT/mM2-K;
My j— koadppuuMeHT TennooTaaun Mexay AbIMOBbIMU Fa3amMn U BHYTPEHHEW NOBEPXHOCTbIO TPY6ObI
ANA yAaneHusa AbIMOBbIX Fa30B KOHLEHTPUYECKOIO COEANHUTE/IbHOTO anemMeHTay, B1/m2 K;
SH — nonpaBoYHbIn KO3 PULUNEHT NPM OTCYTCTBMU TEMMNEPATYPHOI0 paBHOBECHUS;
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pMMYECKOe COMPOTUB/IEHNE TPYObl AbIMOBbLIX [A30B KOHLEHTPUYECKOTO COEeAUHUTENBHOTO
emeHTay, BT/m2-K;

DhVy— rugpaBnuueckuii gumameTp KaHana Ana yAaneHus ObIMOBbIX Fa30B B KOHLEHTPUYECKOM

co

Dhayj — Ha

co

€ANHNTENNbHOM 3J1IEMEHTe Y, M;

PYXHbI rngpaBnnyecknii guameTp Tpy6bl 4019 yaaNeHns 4bIMOBbIX Fa30B KOHL,EHTPUYECKOro
eANHUTENLHOTO 3/IEMEHTAY, M;

aaVv m— Koa((ULMEHT TennooThauu Mexay BO34yXOM [Nl TOPEHUS U BHELHEeKd MNOBEPXHOCTbIO
[AbIMOBOW TPYy6bl KOHLLEHTPUYECKOTO COeAUHUTEIbHOTO 3femMeHTay, BT/M2-K;

Srad — no
Ona KOHUeHT

NpPaBOYHbIA KO3 PULNEHT AN U3NYUYEHUS.
pPUYECKNX COEAUHUTENBHbIX 3/IEMEHTOB KOpPPEKTUpYOLWMiA daktop SH= 1.

UT0o6bl YYecTb BAUSIHUE U3/YUYEHUS OT BHELIHE MOBEPXHOCTU TPyObl ANS AbIMOBbLIX [a30B HAa BHYTPEH-

HIOK MOBEPXHOCTb
nNpaBOYHbIN KO3

TpyGbl NPUTOYHOrO BO3AyXa B COEAMHUTE/IbHOM 3/ieMeHTe, BenuunHa Ky copepxuT no-
UUMEHT Srad, 3HaYeHMe KOTOpPOro NPUHUMAETCS paBHbIM 2.

05t KOHUEHTPUYECKUX COEAUHUTENbHbLIX 3/TEMEHTOB, B KOTOPbIX TeMMepaTypa BHYTPEHHEW CTEHKU Tpy-
6bl ANA yaaneHus AbIMOBbLIX ra3oB BCerga Huxe TemnepaTypbl TOUKM POCbl, HEO6XOAMMO UCNONb30BaTh 3Ha-

yeHne Srad = 1.

Cnepyet onpegenate aaVy, Bt/m2-K, no popmyne

C
"
in
c
roe 2BV e—
nirypyy—
DhBVy —
/ABYY —
Uavy —
L/jBy —
Dhvay —
ABVY —
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ABVy Nuall,j
aavy (88)
DhBVy
40BYy
DhBV.y (89)
Ua\/J + UB
710,16
MiBVJ
Nuayy —0,86 b gy y- (90)
hVay
-i0,67 D \0,67
Byy YBY.y :0,0214.[ReMj-WOyPrMj 1. oW (91)
' Ysmooth,BV,y Vy
ABV.y 'PhEV,y
Repv,y (92)
VvBVYy

KO3h PULMEHT TENONPOBOAHOCTU BO34yXa ANA TOPEHUS B COEAUHUTENIBHOM 3/1IEMEHTE Y,
B1/m-K;

yucno HyccenbTa 418 BHELWHEN CTOPOHbI TPYObl AbIMOBbLIX rA30B COEANHUTENLHOrO afe-
MeHTay, BT/mM2-K;

rMapaBanyecknii guameTp KaHasna NpUTOYHOrO BO34yXa KOHLEHTPUYECKOTO COeANHUTENb-
HOTO 3/IEMEHTay, M;

njouwab NONEPeYHOro CeYeHUs KaHasia NPUTOYHOrO BO34yXa KOHLEHTPUYEecKoro coepu-
HUTENbHOTO 3/IEMEHTA Y, M2;

BHELWHUI nepumeTp TPyObl AN AbIMOBbIX Fa30B KOHLEHTPUYECKOTO COEANHUTENBHOTO ane-
MeHTay, M;

BHYTPEHHUI nepumeTp Tpybbl BO3AyxXa AN1A FOPEHUS KOHUEHTPUYECKOTOo COeaUHUTENbHOIo
afieMmeHTay, Mm;

BHELWHUA rngpaBanyecknini gnameTp Tpybbl AbIMOBbLIX Fa30B KOHLEHTPUYECKOTO COEAUHU-
TeNbHOTo 3aNIeMeHTay, M;

yncno HyccenbTa gns 6a30BOro MaccoBOro pacxoja KOHLEHTPUYECKOTO COeANHUTENbHOIO
3afleMeHTay,
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VBV +— camoe BbICOKOE 3HauyeHue Koa(pduumeHTa TPeHUs BHYTPEHHEW NOBEPXHOCTW COEeAUHM-
TeNbHOro BO34yX0BOJa NPUTOYHOrO BO34yXa WM BHELWHel NOBEPXHOCTU TPyObl AbIMOBbIX
ra3oB B KOHLUEHTPUYECKOM COefUHUTESIbHOM 3/1IEMEHTE Y,
Asmooth BVy — 3HayeHue KoadhduumeHTa TPeHusa A1 KaHana NpUTOYHOro BO3AyXa KOHLEHTPUYECKOro
COeJMHUTENIbHOTO 3/IEMEHTAy Npu TaMnUHAPHOM TedyeHuu;
ReBW — uuncno PeiliHonbaca B KaHane NPUTOYHOIO BO3A4yXa KOHLEHTPUYECKOro COeAMHUTEsIbHOro
anemeHTay,
PrByj — uncno MpaHATNS 4Ns BO3dyxa AN FOPeHUs B KOHLEHTPWYECKOM COeAUHUTENIbHOM 3ne-
MEHTe Y,
Lyj — OonMHa KOHLUEHTPUYEeCKOro COeANHUTE IbHOTO 3/1IeMeHTay, M.
15.8.3.2 KoathpuruymeHT Tennonepegadyn Mexagy BO3AyXOM A5 TOPEHUS N OKpyXawLwum BO34yXoM AN
KOHL,EHTPUYECKNX COEAUHUTENbHBIX 3/IEMEHTOB
15.8.3.2.1 O6wme nosoxeHus
KoathchunumeHT Tennonepegaym mexay BO3AYyXOM [A/1 TOPEHUSA U OKPYXalLWMM BO3LYXOM AN KOHLEH-
TPUYECKUX COeAMHUTE IbHbIX 3/IEMEHTOB onpegensaeTtca no gopmyne
1

ABV.Y (93)
| PhiBV,y

gyt Sh N1'BVJ  DhaBVy 'aaBVy

roe kByj — koathcpuymeHT Tennonepefaun Mexzy BO3AYXOM [/l TOPEHUS U OKPYXalolW M BO34YXOM B
KOHLEHTPMUYECKOM COEfVHUTENIbHOM 3nemeHTe Y, BT/M2-K;
aiBvy — KO3 (UUMEHT TENI00TAAYN MeXAY BO3AYyXOM A/ FTOPEHUs U BHYTPEHHEN MOBEpPXHOCTbIO
TpyGObl MPUTOYHOTO BO3[yXa KOHLEHTPUYECKOTO COEAUHUTENLHOTO aNieMeHTay, BT/M2-K;
SH — nonpaBoYHbIli KO3(PUUUEHT NpU OTCYTCTBUU TEMNEPaTypHOro PaBHOBECHS;

—1 — TepMuyeckoe COnpoTuBeHne TPyObl MPUTOYHOTO BO3AyXa KOHLEHTPUYECKOro coefuHuTe b-
N "BVJ HOro afieMeHTay, B1/M2-K;
DhiBvy — rugpasBnuyeckuin guameTp KaHana npuTOYHOro BO3AyXa KOHLEHTPUYECKOro COeMHUTENIbHOTO
anemMeHTay, Mm;
DhaBvy — HapyXHblii rugpaBnvyeckuii gnameTp COeAUHUTENIbHOro BO34yXOBOAa NPUTOYHOrO BO3AyXa
KOHLEHTPUYECKOro COeANHNTENIbHOr0 31eMeHTay, M;
aaBVy — KO3 ULMEHT Tena00TAaun OT BHELWHEN NOBEPXHOCTU COEANHUTESNIbBHOTO BO3A4yX0Bo4a npwu-
TOYHOrO BO3JyXa KOHLEHTPUYECKOro COeAUHUTE/IbHOr0 3/1IEMEHTA Yy K OKpYXatLiemMy BO3ayXy,
BT1/mM2-K.
[NA KOHUEeHTpUYeCcKnX coeMHUTE IbHbIX 3/1IEMEHTOB KOppekTupyowmin paktop SH= 1cnegyet onpepge-
natb aiBVy, BT/M2-K, no cnegywuwein gpopmyne:

ABY,y *NU\B\/J

aiBVy (94)

DhBVy

c
016V

D’naV,y
NUiigv,y 1-0,14 . NU\BV,y. (95)

DhiBV,y
roe ABW — Koadh(puuMeHT TENMONPOBOAHOCTY BO3/AyXa A/151 TOPEHUS] B KOHLLEHTPUUYECKOM COEAUHUTESTbHOM

anemeHTey, BT/mM-K;
NuBy j— uncno HyccenbTta gns 6a30BOro0 MaccoBOr0 pacxofa B KOHLUEHTPUYECKOM COefUHUTESIbHOM
anemeHTey, BT/mM2-K;

DhBVy — rugpaBnuueckuii guameTp KaHana NpUTOYHOrO BO3AyXa KOHLEHTPUYECKOro COeAUHUTENLHOTO
3afeMeHTay, m;

N/"Byy — uncno Hyccenbta Ans BHYTPEHHEW CTOPOHbI COEAMHUTEsNIbHOTO BO3JYX0BOAA MNPUTOYHOIO
BO3/yXa KOHLEHTPUYECKOTO COeAUHUTENbHOTO anemMeHTay, BT/mM2-K;
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DhaVy — BHelWHWi rngpaBnmyecknii gnameTp Tpybbl AbIMOBbIX Fa30B KOHLEHTPUYECKOT0 COeANHUTENb-
HOro asnemeHTay, m;
DhiBvy — BHYTpEHHWIi ruapaBavyeckuii gnaMmeTp COeAMHUTENbHOIO0 BO34yX0BOAA MPUTOYHOrO BO3AyXa
KOHL,EHTPNYECKOT0 COefUHUTENLHOIO 3/IEMEHTAY, M.
NuBy paccuutbiBaloT no popmyne (91), a DhBV-— no cpopmyne (92).
15.8.3.2.2 KoathpurymeHT oxnaxaeHusa ansa Tpy6bl AbIMOBbIX ra30B KOHLEHTPUYECKOro CoOefUHUTENIbHO-
ro afieMeHTa
KoahdhnumeHT oxnaxgeHnsa ansa Tpybbl AbIMOBbLIX ra30B KOHLEHTPUYECKOrO COefUHNTE/IbHOTO 3/1EMEH-
Ta paccumTbiBaloT No yopmyne

Ay,yrtumj LY,
y,y'umj "Wy (96)
"N/J-Cpvj
roe Ky: —_ KO:—)(*)(*)VILI,I/IeHT oxnaxgeHunsa pr6b| ObIMOBbIX Fa30B KOHUEHTPUYECKOTO COeaNHNTENIbHOIO 3ne-

MeHTay,

Kyj— koatppuumeHT Tennonepegaunm Mexay KaHasioM [AbIMOBbIX Fa30B W KaHa/loM MPUTOYHOTO
BO34yXa KOHLEHTPMUYECKOTrO COeANHUTENbHOTO 3sieMeHTay, BT/mM2-K;

Uyj — nepumeTp Tpy6bl AbIMOBbIX Fa30B KOHLEHTPUYECKOrO COEAMHUTENILHOTO 3/IEMEHTAY, M;

Lyj — ANvHA KOHUEHTPUYECKOTOo COeAUHNTENIbHOro afieMeHTay, Mm;

TYYy — MaccoBblii pacxoj, AbIMOBbIX ra30B B KOHLEHTPUYECKOM COELWHUTENbHOM 3/IEMEHTEY, Kr/C;

CpVy — yaenbHas Tenn0emMKoCTb AbIMOBbIX Fa30B B KOHLEHTPUYECKOM COEANHUTE/IbHOM 3/1EMEHTE Y,
Iox/kr-K.

15.8.3.2.3 KoathpnumeHT oxnaxaeHusa coefuHUTENbHOro BO34YyXOBOAA KOHLEHTPUYECKUX cOoeuHU-
TeJ/IbHbIX 3/1EMEHTOB

Koa(hhMLMEHT oxNaXaeHUsl COeAMHUTENBHOIO BO34yX0BOAA KOHLEHTPUUYECKUX COEAMNHUTENbHbIX 3/e-
MEHTOB Yy paccunTbiBalOT Mo popmysie

~sy,y' LiBy.y' LV]
™BY,Y *C PBY,Y

(97)

roe KByj — Koa(ppuUMEHT OXNaxAeHuss B COeAMHUTENIbHOM BO34YyX0BOAE MPUTOYHOTO BO3AyXa KOHLEH-
TPVNYECKOTO COEANHUTENBHOTO 3/IEMEHTA Y,

kByj — koaphuumeHT Tensonepegayn Mexgy BO3AYXOM [AJ1Si TOPEHMSI 1 OKPYXalLiMM BO3AYXOM B
KOHLEHTPMYECKOM COELUHUTE/IbHOM 3/1eMEHTe Yy, BT/M2-K;

L, Byy — BHYTPEHHMWI1 NepumeTp COeAWHUTENLHOIO BO34YyX0BOAa KOHLEHTPUUYECKOTO COeAMHUTEsTIbHOrO
aneMeHTay, m;

Lyj — ANvMHA KOHLEHTPUYECKOTO COEAUHUTENILHOTO 3/IEMEHTAY, M;

mBVy — MaccoBbIli pacxoj Bo3ayxa AN TOPEHUst B KOHLEHTPUYECKOM COEAUHUTENNbHOM 3/1IEMEHTE Y, Kr/C;
CpByy — ygesnibHaa Ten/s0eMKOCTb BO34yXa A1 TOPEHUA B KOHLEHTPUYECKOM COefNHUTesIbHOM 3ne-
MeHTe Yy, Ox/kr-K.
15.8.3.3 TemnepaTtypa AbIMOBbIX Fa30B B KOHLE KOHLEHTPUYECKOro coeamHutensHoro anemeHta (ToW)
TemnepaTtypy AbIMOBbIX ra30B B KOHLLe KOHLEHTPUYECKOro COeANHUTENIbHOIO 3/IeMeHTay paccunTbiBaoT
no chopmyne

(2~4 j ) (2+KBYY)*sT\NJ + 2+Kyj «(EVy *T\N,j + 2 aTeBV,j + KBV,j ' TuV,j)

. . . (98)
by (2+Kyj)-(2+ KBvy)+ 2 -Ky] BEY]
V.,j «CpVy (99)
™BVJ «CpBV,y
TeBVJ = ToBJ (100)

roe  TOyj — TemnepaTtypa AbIMOBbIX Fa30B B KOHLE KOHLEHTPUYECKOro COeAUHUTENbHOro anemMmeHTay, K;
Kyj — KoathhuumneHT oxnaxneHns gbiIMOBON Tpy6oi B KOHLEHTPUYECKOM COEANHUTEIbHOM 3/1IEMEHTE Y,

KByj — KO3 (UUMEHT OX/TaXLEHUA COeAUMHUTENIbHOTO BO3AYyXOBOA4A B KOHLEHTPUYECKOM COefVHU-
TeNIbHOM 3/IEMEHTE Y,
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7wy — TemnepaTypa AbIMOBbIX Fa30B Ha BbIXxoAe M3 naTpy6ka UcToyHuka Tennay, K;
Eyj — oTHOweHWe TensoBbiX MOTOKOB AbIMOBbIX A30B W MPUTOYHOrO BO3Ayxa B KOHLEHTPUUYECKOM
COeAMHUTENIbLHOM 3/IEMEHTE Y;

reBv ; — Temnepartypa Bo3gyxa ANA FOPEeHWs Ha BXOAEe B KOHLEHTPUYECKWA COeAUHUTEsbHbIA 31eMeEHT
Y. K;
7~y — TemnepaTtypa OKpYXawL,ero Bo3gyxa KOHLUEHTPUYECKOTO COeAUHNTENbHOro anemMeHnTay, K;
TYj — MaccoBblli pacxoj AbIMOBbIX ra30B B KOHLEHTPUYECKOM COEANHUTENIbHOM 3/IEMEHTE Y, Kr/C;
CnV/— ypenbHasa Tenn0eMKOCTb AbIMOBbIX a30B B KOHLEHTPUUYECKOM COEAMHUTENIbHOM 3/1IEMEHTE Y,
Lox/xr-K.
rhByj — maccoBblii pacxos Bo3gyxa AN TOPEHUSI B KOHLEHTPUYECKOM COEAUHUTESIbHOM 3/1IEMEHTE Y, Kr/C;
CpByy — ypgenbHas Tenn0eMKOoCTb BO3Ayxa A1 TOPEHNSA B KOHLEHTPUYECKOM COeAMHUTEIbHOM 3/1EMEH-
Tey, Ax/kr;
7'0oBy — Temnepatypa Bo3fyxa A/19 TOPEHUA B KOHLUE CeKUMU Yy KOHCTPYKUUU ONS yOoaneHus ObIMOBbIX
rasos, K.
MpumeyaHne — BblwenpuBegeHHoe ypaBHeHMe (98) OCHOBAHO Ha MPeANnO/IOKEHUWU, UYTO Tensonepegaqvy

MOXHO MPUBN3NTENIBHO PaccuMTaTh Ha OCHOBE PasHULbI CPeaHUX Temneparyp.

Temnepatypy Bo3fyxa A/ FTOPEHWs HA KOHLLE COEAMHUTENIbHOTO BO3[yXOBOJa KOHLEHTPUYECKOro co-
€AVNHUTENBHOIO 3/IeMEeHTa paccuMTbiBalOT No popmyne

ToBVJ - 7w,y + "cVy “ “eBV.y ? (101)
*V,y
roe roBvy — Temnepatypa Bo3gyxa 4151 TOPEHWsT B KOHLE KOHLEHTPUYECKOro COeAMHUTENIbHOTO 3ieMeHTay, K;
7wy — TemnepaTtypa AbIMOBbIX Fa30B Ha BbiXoAe M3 naTpybka MctouyHuka tennay, K;
ToV] — TemnepaTypa AbIMOBbIX ra30B Ha KOHLUEe TPYObl ANs yAaneHus AbIMOBbIX ra3oB KOHLUEHTpU4Ye-
CKOro COefiMHUTeNbHOro anemMeHTay, K;

TgBv/ — TemnepaTypa BO3fyxa A/ FOPEHUS Ha BXOAE B KOHLEHTPUYECKU/ COefUHUTE/IbHbIA 3NeMeHT
YK

Kyj — koadhpnumeHT oxnaxaeHus AbIMOBbIX Fa30B B KOHLLEHTPUYECKOM COEMHUTE/IbHOM 3/IEMEHTE Y.

MprmedyaHne — [ONOSHATENBHO K MPOBEPKE YC/I0BUS MO TEMMEPATYPE KOHCTPYKLUMW ANS YAANEHNS bIMOBbIX

rasoB MOXET 6bITh TaKKe HeobxoAMMa NPOBEPKA TEMMEPATYPLI BO3AyXa A4/ FOPEHUST HA KOHLIE BO34yXOBOAA NMPUTOYHOTO

BO3/yXa KOHLEHTPWUYECKOI TpyGbl A/ AbIMOBbLIX [a30B, €C/M MPOU3BOAMTE b UCTOUHMKA TeN/a yKkasblBaeT CaMyt BbICO-
Kyt0 Temnepatypy NpUTOYHOrO BO3AyXa.

15.8.3.4 Temnepartypa AbIMOBbIX ra3oB, ycpeAHeHHasa Mo ANINHE KOHLEHTPUYECKOro CoeAuHUTEIbHOro
anemMeHTay

TemnepaTtypy AbIMOBbIX ra3oB, YCPe4HEHHY NOAJINHE KOHLEHTPUYECKOTO COEAUHUTENBLHOTO 3/IEMEHTA
Y, paccunTbiBalT no popmyne

Twy+Togy

mv,y (102)

roe  Tnyj — TemnepaTypa AbIMOBbIX ras3oB, yCpeAHEeHHasa Mo A/IMHE KOHLEeHTPUYEeCKOro COoefMHUTENIbHOro
anemeHTay, K;
T\Nj — TemnepaTypa AbIMOBbIX ra3oB B NaTpyoke AbIMOBbIX ra30B UCTOYHMKA Tennay, K;
TOyj — TemnepaTypa AbIMOBbIX ra30B Ha KOHLE AbIMOBOIO KaHana KOHL,EeHTPUYEeCKOro CoegMHUTENbHO-
ro anemextay, K
15.8.3.5 TemnepaTtypa Bo3gyxa A/ TOPEHUs, ycpeaHeHHas nog/iMHe KOHLEHTPUYECKOro cCoeAnHUTE b-
HOTo aflemMeHTay
TemnepaTypy Bo3ayxa A1 TOpPeHUs, yCpeAHEHHYI0 Mo A/INHE KOHLEeHTPUYECKOro coejuHUTesIbHOro ane-
MEeHTa y, paccuynTbiBaoT no dpopmyne
TeBV,j + ToBYy

) (103)

7mBV.y

roe TmByj — Temnepartypa Bo3fyxa A1 TOPEeHUsl, ycpeAHeHHas Mno A/IMHe KOHLUEHTPUYECKOTo CoeaUuHUTENb-
HOro anemeHTay, K;
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TgBW — TemnepaTypa BO3Ayxa O/ TOPEHUS Ha BXOAEe B BO3AYLUHbIA kKaHan KOHLEHTPUYEeCKOro coenu-
HUTENbLHOro anemMeHTay, K;

7'0oB\ly — TemnepaTtypa Bo3gyxa 419 TOPEeHUS Ha KOHUEe KaHana NpuUTOYHOro BO3AyXa KOHLEHTPUYECKOoro
coeMHUTENbHOTO aneMeHTay, K

15.9 JaBsieHne B WaxXTe NPUTOYHOro BO3ayxa

15.9.1 CamoTAra B BO3AYLIHOW LaxTe CEeKUMWN j KOHCTPYKLUN ANS yAaNeHus AbIMOBbIX ra3oB

CamoTary B lWWaxTe NPUTOYHOrO BO3dyxa B cUCTEMaX «BO3AyX—/AbIMOBble rasbl» (LAS) ¢ oTAeNbHbIMM
laxTammn, Kak n B cucTeMax «Bo3gyxXx—pabiMoBble rasbl» (LAS) C KOHUEHTPUUYECKMMM LaxTamu ¢ Koaguum-
eHToM Tennonepegaun 6onee 0,65 BT/m2+K cnegyeT npuHumatb paBHoii 0.

CamoTary B WwaxTe NPUTOYHOTO BO34yXa Ha yvyacTKaxy KOHCTPYKUUW ANS yAaneHua AbIMOBbIX ra3os 4py-
TMX KOHCTPYKLMIA CUCTEM «BO3AYX—AbIMOBbIE rasbl» (LAS) paccunTbiBaloT Mo oopmyne

PHB,j= Hj9 (P i~ PmBVy) (104)

roe PHB ¢ — camoTsara B WaxTe NpUTOYHOIO BO3Ayxa CeKUMMW Y KOHCTPYKUMW AN yaaneHus AbIMOBbIX rasos, Ma;
Hj — BbICOTbI CEKLMW Y KOHCTPYKLUW ANS1 yAaneHnss AbIMOBbIX rasoBy, K;
O — yckopeHue cBo60AHOro nageHus, pasHoe 9,81, m/c2;
pL — NNOTHOCTb OKpYyXawuwero Bosayxa, kr/im3;

PmBvy — N0OTHOCTb BO3AyXa A9 TOpeHus, ycpeaHeHHas no AJ/INHE CeKUMU KOHCTPYKUUW ANa yaaneHus
[bIMOBbIX ra30B, Kr/m3.

MpnmeyaHne — OCHOBbLIBAsACHL Ha OnbITe, u,enecoo6pa3Ho npeagycMoTpeTb AnA nonepeyHoro ce4eHmsA KOH-
LI.eHTpVI‘-IeCKOVI LIaxXTbl MPUTOYHOrO BO3A4yxa MUHUMaSIbHbIE pa3Mepbl. PeKoMeHAyeTCa NPUHATL NoNepeyHoe CeyeHmne Lwax-
Tbl MPUTOYHOrO BO3ayXxa Kak 1,5-KpaTHoe 3HayeHue MnornepeyHoro cevyeHns ,D,bIMOBOVI pr6b|.

15.9.2 CamoTsira coeguHUTEIbHOIO 3/IeMeHTa TPy6bl NPUTOYHOIO BO34yXa
CamoTary coefuHUTENbHOro 3aniemMeHTa TpPybbl NPUTOYHOrO BO3AyXa B CUCTEME «BO34YX—/bIMOBble
rasbi» (LAS) c pasfeneHHbiMK WaxTamu U C lWaxTamMmun C KOHLEHTPUYECKOl AbIMOBOI Tpy6oi ¢ koadhduymeH-

BT
ToM Tensonepegayun 6onee 0,65 —2— cnegyeT NpUHUMATb PaBHOM Hy/O.
M -K
CamoTary y CoeiJMHUTE IbHOr0 3/ieMeHTa TPy6bl MPUTOYHOTO BO3AyXa B CUCTEME «BO34YX—/[bIMOBbIE
rasbl» (LAS) paccunTbliBaloT no copmyne

PVBVJ” HVj 9(PL"* PmBWy)> (105)

roe “HBvy — camoTsra B Tpy6e nNpMTOYHOro BO3A4yxa COEAUMHUTENbHOrO anemeHTay, MNa;
Hyj — BbICOTbI COEAUHUTENBHOIO 3/IEMEHTAY, M;
[ — ycKkopeHune cBo60oAHOro nageHus, pasHoe 9,81 m/c2;
pL— nAoTHOCTb OKpyXakuiero Bosgyxa, Krim3;
PmBvy — nNNoTHOCTb BO3A4yxa O/ FTOPeHUs, yCpeAHeHHasa no ganHe Tpybbl NPUTOYHOIO BO3Ayxa coefn-
HUTEJIbHOTO 3/1eMeHTay, Kr/m3.
15.9.3 AspoagnHamMmumyeckoe CONPOTUBJ/IEHUE B LUAxXTe MPUTOYHOro BO34yXa ydacTKa j KOHCTpPYK-
uMn ana yganeHusa AbiMOBbIX ra3os (PRBy)
AspoanHaMmmyeckoe CONpoTUB/IEHNE B'LUIAXTe NPUTOYHOrO BO34yXa CeKLUN Y KOHCTPYKUUN ANS yaaneHus
AbIMOBbIX ra3oB PRBypaccunTtbiBatoT no popmyne

Ll
PRBy - SEB YBy Dha_ 578B, mBj wmB,j + SEMBy *~31,Y + SEGBy ' PGBy> (106)
by

roe PrBj — aspognHamMuyeckoe COMPOTUBMEHUE B LIAXTE NMPUTOYHOTO BO3AYXA CEKLUUU Y KOHCTPYKLMMN ANsi
yaaneHus AbIMOBbIX rasos, Ma;

SEB — aspoguHamuyeckuii KoaduLuMeHT cTabuibHOCTY NOTOKA A/ WaxTbl NPUTOYHOTO BO34YyXa;
&b j— Ko3ah(pUUMeHT TpeHuss B Tpybe MPUTOYHOTO BO3AyXa CEKUUW Y KOHCTPYKUUW ANS yAaneHus
LbIMOBbIX ra30B, M;
Lj — AnuHbl yyacTkay, m;
DhBy— rugpaBnuyeckuii guameTp TpyGbl NMPUTOYHOTO BO3AyXa CEKLUUWU Y KOHCTPYKLMUW ONS yAaneHus
[AbIMOBbIX 2308, M;
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1?BJ — cymma Ko3a(h(ULMEHTOB MECTHbIX COMPOTWB/IEHWI B Tpy6e MPUTOYHOTO BO3AyXa CeKuuun y
KOHCTPYKUUN 4NA yAaNeHNa AbIMOBbLIX ras3os;
PmBj— MNOTHOCTb BO3Ayxa [AJ/19 TOPEHUs, ycpefHEeHHas Mo [AJ/INHe Yy4yacTka y KOHCTPYKUuu Ans
yAaneHus ObIMOBbIX ra3oB, Kr/m3;
wmBj— cKOpOCTb BO34yxa A4/ FOPEeHUS Ha OCHOBaHWMW cpedHeil NOTHOCTW BO3Ayxa AN ropeHus
CeKUWUN Y KOHCTPYKUMU ONA yAaneHus AbiMOBbIX ra3os, M/c;
SEMBy — aspoauHamMmunyeckunii KoapduumeHT ctabnnbHOCTM NOTOKa aspofMHaMMUUYeCcKoro conpoTuBrie-
HVA, BO3HMKalOLWLero BCAeACTBME M3MEHEHUA CKOPOCTU NOTOKa B CEKLMW Y KOHCTPYKLUWU ANA
ypaaneHus AbiMoBbiX razoB (SEMB,-= SEB npu P3lj > 0; SEMBy = 1,0 npu P31y< 0);
PB3lj — noTepw gaBneHWs u3-3a pasfesieHns noToka NPUTOYHOrO BO3Ayxa Ha Bxofe B Tpyby npuTou-
HOro BO3Ayxa COefUWHUTENIbHOTO 3N1eMeHTa cekuuu y+1 KOHCTPYKUUN AN yaaneHus AbIMOBbIX
rasos, [a;
SEGBy — aspoguHamMmunyeckuii KoaduUMEeHT cTabuIbHOCTU NOTOKA a3poAnHaMMUYecKoro conpoTuse-
HUS1, BO3HUKaOLLEro BC/AeACTBME pa3fenieHns NMOTOKOB NpUTOYHOro Bosayxa (SEGBy = SEB npu
PgBj- ~EGB)y = 1.0 npn Pqgq < 0);
Pgaj — nepenag gaBneHns us-3a M3MeHEHUs CKOPOCTW BO3AYLIHOIO NoToka B Tpy6e NpUTOYHOro BO3-
Ayxa CeKuumn y KOHCTPYKUUWN ANS yaaneHns ObIMOBbIX rasos, MMa.
N3meHeHne faBneHus BCAeACTBME U3MEHEHWS CKOpOCTM noToka PGBy B Tpy6e NpMTOYHOro BO3Ayxa
CeKLMMN Y KOHCTPYKLUKN A5 YAaNeHna AbIMOBbIX ra3oB paccyuTbiBaloT no popmyne

PmB, 2 PmBy+l 2 .
GBy — X ATB .Y - AV mBy+1, rae J <N, (107)
PTB
GB.N 4 WrB 1> rge y= N, (108)
rie Pgqj — W3MeHeHWe [4aBNeHusi BCAeACTBME W3MEHEeHUS] CKOPOCTM NOoToKa B TPYGe MPUTOYHOTO BO3AyXa

CEKL MM Y KOHCTPYKLMUKN ANA yaaneHua AbIMOBbIX rasos, Ma;

pPT By — MIOTHOCTb BO3AyXa A/151 TOPEHUS, YCPEeAHEHHAs MO A/INHE CEKLUW Y KOHCTPYKLMK ONS yAaneHns
AbIMOBbIX rasoB, Kr/m3;

wWmBy — CKOPOCTb BO3ayxa A/151 TOPEHNA HA OCHOBAHWWU cpefHeli NN0THOCTM BO3ayxa A1l TOPEHUA B CEK-
ummny, m/c.

MoTepu gaeneHuss PB3lyBcrefcTBMe pasfesieHuss MaccoBbIX NOTOKOB B 06/acTy BXoAa NPUTOYHOIO BO3-
[lyxa B COEAUHUTEbHbIA 3M1eMeHTY+1 paccUMTbIBAOT N0 YPaBHEHMUIO:

PTBy+l 2 .
B®31ly - Cealy+l WrBy+1 roe j <N, (109)
c

mBV,y+1
Ce3ly+l - °’35- , rae y< N, (110)

Mg 74
PB31,1/=0. (111)
roe PB3lj — noTepw gaBneHus BCNeACTBME pasfefieHnst MacCoBbIX NOTOKOB B 06/1aCTy BXOfa NPUTOUYHOIO

BO3/lyxa B COEAWHUTENbHbI 3neMeHTy + 1, Ma;

£B3ly+l — KO3(P(PULMEHT MECTHOIO COMPOTWBIEHNS BCNEACTBUE pa3fefieHuss MacCcoBbIX NMOTOKOB MNpu-
TOYHOrO BO3AyXa Ha BXofe B TPyOy MPUTOYHOIO BO3AyXa COEAUHUTENbHOTO 3NeMeHTa y+1;

PTBYy+l — nNAOTHOCTb BO34yXa ANs rOPeHus, ycpeaHeHHas no A/IMHe CeKUWM Yy KOHCTPYKUUKM Ans ypane-
HWUS AbIMOBbIX Fa3oB, Kr/m3;
/tBv Yyl — maccoBblli pacxod Bo3gyxa A/ rOpeHnss B COEQUHUTENTbHOM 3/1EMEHTE Y, Kr/C;
n?By+tl — maccoBblli pacxof BO34yxa ANA TOPEHWSA B CEKUUU Yy KOHCTPYKUUW AN yAaneHUus ObIMOBbIX
rasos, Kr/c.
15.9.4 AspoguHamumyeckoe cOnpoTMBAEHME TpyObl MPUTOYHOIO BO3AyXa COEAUMHUTENIBHOIO 3/1eMeHTa 'y

(p rovy)
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A3poAnHaMMyecKoe COMpoTUBEHNE TPYObl MPUTOUYHOIO BO3AyXa COeAUHUTEIbHOro aneMmeHTay (Prbv;)
paccuuTbiBaOT Mo hopmyne

/3 A PMBV] 2
BUBy.y - %B ¢ Vbvj 317'5 v +X £By,y wmBV,y + SEMBV,y ' PB32J + SEGBV,y ' B3BY,y> 0'12)
iBV,y

roe PRBV] — aspoguHamuuyeckoe CONpOTMBIIEHVE B LUaxTe MPUTOYHOIO BO3AyXa CEKLUW Y COEAUHUTESTbHO-
ro anemexTtay, MNa;
SEB — aspoguHamuueckuii KoadpuuneHT cTabuibHOCTM NOTOKA A5 WaxThl MPUTOYHOTO BO34YXa;
VBV +— ko3a(hhnyneHT TpeHusi B Tpy6e NpuUTOYHOro BO3AyXa COEAMHUTESIbHOMO 3/IeMeHTay, M;
Lyj — A/MHbI COEAUHUTENBHOTO 3/1IEMEHTa Y, M;
DhBW — ruapaBnMyeckuii guameTp Tpy6bl NPUTOYHOTO BO3AyXa COEAMHUTENILHOTO 3/IeMeHTay, M;

Sfevy — cymma KO3(h(PULUMEHTOB MECTHbIX COMNPOTMBNEHUI B Tpybe MPUTOYHOro BO3Ayxa COEAUHM-
TENIbHOTo 3N1eMeHTay,
PmBv,y — NAI0THOCTb BO3AyXa A8 FOPeHus, yCpeAHEeHHas Mo A/IMHe COeAUHUTESIbHOTO 3/1eMeHTaYy, Kr/m3;
WmBvy — cKOpOCTb BO3ayxa A1 TOPEHUSI HA OCHOBaHUMW cpefHei NI0OTHOCTU YCTPONCTBA 415 CXUTaHus
TON/MBa COefUHUTENILHOIO 3/IeMeHTay, M/c;

SEMBVy — aapogumHaMuyeckuii koaduumeHT cTabuibHOCTN NOTOKA asdpoAMHaAMUYECKOro CONpoTUBe-
HWSAA, BO3HUKalOLWEro BCeacTBue pasfenieHna NoToKoB NMPUTOYHOIo BO3Ayxa COegUHUTENbHO-
ro snemeHTa Y(SEMBVy = seb npu PB32j-°> un SEMBV,y= 1-° MPUp B32j< °):

PB32y— noTepu AaBfieHUs U3-3a pasfe/leHUss MacCcoBblX MOTOKOB NPUTOYHOrO BO3AyXa Ha BxoAe B
Tpy6y NPUTOYHOrO BO3AyXa COEAMHUTENBHOIO 3/IEMEHTA CeKUuuun y+1 KOHCTpyKuuu Ans ypa-
NeHna AbIMOBbLIX rasos, [la;

SEGBW — aspoauHamMunyecknini koapuumeHT ctabnabHOCTM NOTOKA a3poLnHaAMUYEeCcKOro conpoTuee-
HWUA, BO3HMKAKOLWEro BCAeACTBME U3MEHEHUS CKOPOCTU MOTOKa COeAMHUTENbHOrO 3/IeMeHTa
J("EGBVy = “EB MPU"GBV,y * 1 "EGBNYy = ~>0 [PUPGBVj < ")»

PGBVy— nepenaf faBfeHUA u3-3a U3MEHEHWUS CKOPOCTM BO3AYLWIHOro NoTtoka B Tpyb6e NpUTOYHOro
BO3/lyxa COefMHUTENIbHOro 3aniemMeHTay, Ma.
Vi3ameHeHne pJaBfieHUs BC/eACTBUE M3MEHEHMS CKOpocTuM notoka PGBV B TPY6e npuTo4YHOro Bo3gyxa
COEeIMHNTE/IbHOrO 3/1IeMeHTa y paccynTbiBalOT No cnegywuwei gopmyne:

: By
PGBV,y 5 WmBV] 5 “WmBy. (113)
roe PGBvwy — un3meHeHune faBfieHUs BCNefCTBUE M3MEHEHUS CKOPOCTUM B Tpybe NMpUTOYHOro BO3ayxa coefun-

HUTENLHOTO 3nemeHTay, Ma;

PmMBV,y — MJIOTHOCTb BO34yXa A/151 TOPEHUS], yCPeAHEHHas N0 A/IHE COeNHUTE IbHOro 3IeMeHTay, Kr/m3;

wmBv,y — CKOpOCTb BO34yXa /15 TOPEeHNsi B COeJMHUTE/IbHOM 3/IEMEHTE Y, M/C;

PTBY — nnoTHOCTL BO3JyXa A1 rOpeHus, ycpegHeHHas no A/IMHe CeKUMny KOHCTPYKUUKN ANs yaasieHns
ObIMOBbIX a30B, Kr/M3;

wmBy — CKOpPOCTb BO3fyxa /1 TOPEHUS HA OCHOBAHUWU cpefHei NAOTHOCTW BO3Ayxa AN TOpeHus B
COEAVHUTENILHOM 3/IEMEHTe Y, M/C.

MoTepwn pnaBneHusi PB32y BCcneacTBre pa3fesnieHus MOTOKOB NPUTOYHOTO BO3dyXa Ha BXxofe B TPyGy npu-

TOYHOrO BO3/yXa COELMHUTEsNIbHOrO 3/IeMEeHTay pacCcuuTbIiBalOT Mo cnegytuiei dopmyne:

PmBy
B32y ~B32, Wiy’ (114)
c

- f I0,27 0,11 (m A

™BV, “BY, . mBY, B
Cs32y -28 y y As *cosy] Y (115)

VIIBY,Y , LU ™By  AByy VT BY Asyy,

roe PB32y — noTepn paBnieHNA BceacTtBue pasaeneHnda NOoTOKOB NMPUTOYHOIoO BO3AyXa Ha BXoAde B pr6y

NPUTOYHOrO BO3AyXa COEAMHUTE/IbHOIO 3anemMeHTa y+1, Ma;
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PMB] NIOTHOCTb MOTOKA BO3AyXa A/t TOPEHWsl, yCpeAHEeHHas Mo AJIMHE CEeKUWUW Y KOHCTPYKUUK Ans
yAaneHus AbIMOBbIX rasos, Kr/M3;

WmBJ ~ CKOpOCTb noToka BO3Ayxa AN rOpeHusi, onpejesieHHas Ha OCHOBAaHWW CPeAHEel MI0THOCTH
MPUTOUYHOTO BO34yXa B CEKLUW Y KOHCTPYKLMU ANS yAaNeHNUs AbIMOBbIX ra3oB, M/C;

MBY - MacCOBblI pacxon Bo3ayxa A4 ropeHnda B COEANHNUTENIbHOM 3J/IEMEHTE Y, Kr/c;

Ty — MacCOBbIii pacxof yCTPOWCTBA B CEKLMU Y KOHCTPYKLUN ANS YAANEHUs AbIMOBbIX ra3oB, Kr/c;

AB — nsiowagb NONEPeyYHOro cevyeHms WwaxTbl MPUTOYHOTO BO3A4yXa KOHCTPYKUMWU AN yAaneHus Abl-
MOBbIX ra3oB, M2;
AByj — nnowanb NonepeyHoro cevyeHuns Tpy6bl NPUTOYHOTO BO3AyXa COEAMHUTENbHOTO 3/IEMEHTAY, M2;
W— yron nopkntoyeHnss Tpybbl NPUTOYHOrO BO3AyXa COEAMHUTENbHOTO 3/IEMEHTA Y K WaxTe npu-
TOYHOrO BO3JyXa B CEKUMU Y KOHCTPYKUMM 018 yAaneHUs AbIMOBbIX ra3os.

Ecnn nmelTca gaHHble OT Npou3BoAUTENSA, UX HeO6XOAVIMO Mncnonb3oBaThb.

15.10 MMIOTHOCTb M CKOPOCTbL BO3AyXa OJ19 TOPEHUs

15.10.1 MAOTHOCTb M CKOPOCTb YCTPOWCTBA A/15 CXKUTraHUs TOM/MBa B LWaxTe NPUTOYHOro BO34Y-
Xa, yCpeAHEeHHble Mo A/IMHE yYacTKa KOHCTPYKUUun

Mpn pacueTe «BO3QyX—AbiMOBbIe rasbl» (LAS) ¢ ogHOI AbIMOBOWN Tpy6oii ¢ KoadhduymneHTom Tenno-
nepegayn He 6onee 0,65 BT/M2-K, TemnepaTypa Bo3fayxa ANs ropeHus byaet BapbupoBaTbCA U NOITOMY He-
06xoAMMO nocnefoBaTesibHO NPOBOAUTL pacyeT MJ0THOCTHU.

MnoTHocTb pTBY, Kr/M3, BO3AYyXa A8 TOPEHMA B WaxTe NPUTOYHOrO BO3AyXa, YCpeAHeHHas Mo ANMHe
yyacTkay, paccumTbiBaloT no gopmyne

AL
PTB.y (116)
A ey
roe pL — paBneHue HapyxHoro so3sgyxa, Ma;
RI1 — rasoBas nocTtosiHHas Bo3ayxa, Ax/kr ¢ K;
7"TBy — TemnepaTypa BO3Ayxa AN5 FOPEeHUs B COEANHUTENIbHOM 3/IEMEHTE Y BO3AYLWHOW waxThl, K.

CkopocTb wWmBj, m/c, Bo3ayxa /11 TOPEHUs B LIAXTe MPUTOUYHOIO BO3AyXa, YCpeAHEeHHas Mo AJIMHEe Cek-
LMW Y KOHCTPYKUMM ONS yAa/leHUsl AbIMOBbIX ra30B, paccuuTbiBaloT No hopmyne

LI.lB\y
Weg y (117)
"B,y *PTB.y

rae rhBj — maccoBblii pacxog Bo3gyxa ANA rOPeHns B BO3AYLWHONM LWaxTe yCTPOicTBa B CEKLMMN Y KOHCTPYK-
uuun Ans yaaneHus AbIMOBbIX ra3oB, Kr/c;
ABj — nnowaab NoNepeyHoOro CeYeHMsa WaxTbl NPUTOYHOrO BO3AyXa B CEKLMUM Y KOHCTPYKUUKN ANsA yaa-
NeHnsa AbIMOBLIX ra3oB, M2;
PTBy— nnoTtHocTb BO3AyXa ANA TOPeHnda B BOB,D,yUJHOVI waxTte, ycpeaHeHHada no A/1nHe CeKuyuun 'y KOH-
CTPYKUUWN COEAUNHUTENTbHOTO 3/1eMeHTa, Kr/im3.
15.10.2 [MTOTHOCTbL M CKOPOCTb BO34yXa AO/19 TOPEeHUsA, yCpeaHEeHHbIe No AJINHe CoeANHUTEe IbHO-
ro ajflemMeHTa
Mpu pacyeTe cucTem «BO3O4yX—AbIMOBble rasbl» (LAS) c ogHol Tpy6oil NS yaasneHus gbIMOBbIX ra3os
c KoapthmumeHTOoM Tennonepegaum He 6onee 0,65 BT/M2-K TemnepaTtypa Bo3gyxa An1s1 ropeHus 6yget Bapbu-
poBaTbCA U NO3TOMY HEOOXOAMMO MOC/ef0BaTe/IbHO NPOBOAMTEL pacyeT MAOTHOCTU.
MnotHocTb pmBVY, kr/M3, BO34yxa A5 TOPEHUS, YyCPeAHEeHHasa Mo AJ/IMHE COeAUHUTENbHOTO 3/IEMEHTA Y,
paccunTbiBalOT no chopmyne

PmBV.y = (118)
Rl «TmBVJ
roe pL — paBneHue HapyxHOro sosgyxa, Ma;
R1 — rasoBas noctosiHHas Bo3ayxa, Ix/(kr-K);

TnBVy — TemnepaTypa Bo3ayxa A/ FTOPEHUS B COEAUVHUTENbHOM 3/IEMEHTE MOAKMIKYEHUS BO3AYLIHON
nHuK, K
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CkopocTb WmByj, m/c, BO3ayxa ANA TOPEHUA, YCPEAHEHHY MO A/INHE COeAUMHUTENbHOTO 3/IEMEHTA Y,
paccumTbiBalOT Mo hopmyne

mBVy
WMBVJ = T =-mmmmeem o (119)
BV.j *PmMBVy
roe wmByj — CKOpOCTb BO3AyXxa 4/ TOPeHWs, yCpeAHeHHass No AJINHE COeAUHUTEsSIbHOro 3/1IeMeHTa y BO3-
AyWwHon nuHum, Ox/(kr < K);
rhBy j — maccoBblii BO34yX A1 TOPEHUSA B LLAxTe YCTPOWCTBA B CEKLMU COEAUHUTENILHOTO 3/IEMEHTA Y,

Kr/c;
AByj — nnowaab NONepeyvyHOro ceYeHnss BO3AyxoBofa CCOEAUHUTENIbHOrO 3NeMeHTay, M2;
PmBvy — nnoTHOCTb BO3ayxa AN FTOPeHus, ycpegHeHHast no A/IMHe COeAMHUTENbHOIO 3/1eMeHTay, Kr/m3.

16 Y4yeT BEHTUIATOPOB AbIMOBbLIX rasoB
16.1 O6wure NONOXEHUSA

BeHTMNATOPbLI AbIMOBbLIX [A30B MOTYT YYMTbIBATbLCA MPU pacyeTe KOHCTPYKUWA yAaneHus AbIMOBbIX ra-
30B TOJIbKO B TOM criyyae, ecnu:

- paboTa BeHTUNATOPA AbIMOBbIX FA30B KOHTPO/MPYeETCA NpefoXpaHuTesibHbIM YCTPONCTBOM, KOTOpoe
OTK/OYaEeT BCe UCTOYHUKM Tensa B C/lydyae BbIXxoAa U3 CTPOS BEHTUASTOPA AbIMOBbLIX a30B, UK

- MMeeTCs AO0CTaTOYHO A0Kas3aTenbCTB TOro, 4To paboTa BCeX UCTOYHMKOB Tensa 6e3onacHa B ciyvae
BbIX04a U3 CTPOS BEHTUASTOPA AbIMOBbIX a30B.

MpupocT gaBneHus PBeH, MNa, co3gaBaemMbllii BEHTUIATOPOM AbIMOBbIX ra30B, MOXHO paccyutaTb C no-
MOLbIO crepyoueli hopmy-bl

BEH
BeH _[CO+CI.'KeH +C2 "BeH c3'"BeH +CAY/er A12 (120)
T

~BEH N (121,

PBeH

PL
PBeH — (122

R TBeH

roe c0 — xapakTepucTuka BEeHTUNATOpa AbIMOBbLIX ra3oB (cMm. [7]), Ma;
cl— xapakTepucTuka BEHTUNATOpa AbIMOBbIX ra3oB (cm. [7]),Mal/(m3/c);
C2 — XapakTepucTuKa BEHTUNATOPA AbIMOBbIX ra3oB (cM. [1]),Ma/(m3c)2;
€3 — XapakTepucTuka BEHTUNATOPa AbIMOBbIX ra3os (cM. [7]),Ma/(m3c)3;
C4 — XapaKkTepucTuka BEHTUNATOpa AbIMOBbIX ra3oB (cM. [1]),Ma/(m3c)4;

"BeH — O06bEMHbIi pacxoj AbIMOBbIX Fa30B Ha BEHTU/IATOPE AbIMOBbIX ra3oB, M3/c;
PBEH — N/IOTHOCTb AbIMOBbIX FA30B HA BEHTUNATOPE AbIMOBLIX ra3oB, Kr/M3;

rhN — MaccoBblli pacxoj AbIMOBbIX Fa30B Ha BbIXOAe M3 CUCTEMbI yAaneHns NpoAyKTOB CropaHus, Kr/c;
P_— BHewHee gaBneHne Bosayxa (cm. FOCT P 59978.1— 2022, nyHkT 5.7.2), Ma;
R — rasoBas noctosiHHasa AbiMoBbIX ra3oB (cm. FTOCT P 59978.1— 2022, nognyHkT 5.7.3.2), Lx/(kr  K);
7'BeH — Temnepartypa AbIMOBbIX ra30B Ha BEHTUAATOPE AbIMOBbLIX rasos, K.
XapaKkTepucTky BEHTMAATOpa AbIMOBbIX ra3oB oT c¢O A0 €4 [O/KHbI ObiTb yKas3aHbl MPOM3BOAUTENEM
BEHTUNATOPA AbIMOBbLIX Fa30B WU B JOKYMEHTALMNN.

MpumeyaHne — Bcnyyae BeHTUIATOPA AbIMOBbIX ra30B, KOTOprI‘/'I He NCNosib3yeTCA NOCTOAHHO, pacyeT aon-
XXEH BbINOMHATLCA 6€3 yyeTa yBesiM4eHna aaBeHnda, co3gaBaemMoro BEHTUIATOPOM AbIMOBBLIX ra3oB, a Ckopee 6e3 yyeTa
ConpoTMBIEHNA MOTOKY.

16.2 BCTpPOEHHble BEHTUNATOPbI

BCTpoOeHHble BEHTWUATOPbI MOTrYT 6biTb YUTeHbl NpU pacueTe KOHCTPYKUUWM ANS yAaneHust AbIMOBbIX
rasoB C HECKO/IbKUMMW WCTOYHMKAMW Temnsa TO/IbKO B TOM Crlyyae, ec/im Bce 3TW UCTOYHWKU Tensna coefuHeHb!
uyepes oaMH 06LMIA Kackag WM ecnu BEHTUNSTOP Pacno/ioXeH B nocnefHeit konnekTopHoii cekuun NC aTtoro
Kackaga.
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B otninumne ot hopmynel (49), TeopeTnyeckas camoTara (0OCHoBaHHasa Ha adppekTe AbiIMOXo4a) B nocnep-
Hell KonnekTopHon cekuumn JV, PHC N, Ansi BCTPOEHHOro BEHTUIATOPA A0J/IKHA ObITb paccyMTaHa no popmyne

PHCN=HCN" s ' (P1~ PTCJI/) + Poer> (123)

rae Hc N— adpdhekTnBHas BbicoTa NocnefHei KoaNekTopHon cekuymn JV, m;
O — yckopeHue csobogHoro nageHus, pasHoe 9,81 m/c2;
pL — nN/OTHOCTb HapYXHOro Bo3Aayxa, Kr/im3;
PmC N — cpefHsas NAOTHOCTb AbIMOBbIX ra3oB B NocAefHel KonnekTopHon cekymm N, kr/m3;
PBeH — npupocT gaBfieHus, co3faBaemMblii BCTPOEHHbIM BEHTUAATOpPOM, MMa.
B cnyyae KOHCTPYKUWA ANS yAaneHusa AblIMOBbIX ra30B NOf paspexeHneM A0/HKHbl 6bITb MOATBEPXKAEHbI
TpeboBaHUsA, N3/10XeHHble B 14.2.1, n cnepyouias B3anMOCBA3b:

PZe ~ PB (124)
roe PZe — HeobxoauMoe paspexeHue Ha BXo4e AbIMOBbLIX ra3oB B KOHCTPYKUWUK ANSA yAaseHUs AbIMOBbIX
rasos, la;
PB — Heobxoaumoe gaBneHue AN NPeofosieHUss CONPOTMBAEHUS NMPUTOYHOro Bosayxa, [Ma.

MpnmevyaHne — lpu H806XOAI/IMOCTI/I MOLLUHOCTb BCTPOEHHOIO BEHTU/IATOPA A0/DKHa ObITb COOTBETCTBEHHO
YMEHbLLUEHa.

B cnyyae KOHCTPYKUWMA ON5 yAaNeHUA LbIMOBbIX ra3oB C M3ObITOYHLIM faB/ieHneM [0/KHbl ObiTb Mof-
TBEPXAEHbI TpeboBaHNA, U3NoXeHHble B 14.2.1, v cnepyowas B3aMMOCBA3b:

PZOe + PHC N~ PRC,N ~ PZ excess’ (125)
roe pzoe — makcumanbHO AONyCTUMOE U3ObITOYHOE AaBfieHue Ha BXOAe AbIMOBbIX ra3oB B BepTuKasb-
HYI0 4acTb KOHCTPYKLWIA A8 yaaneHus AbIMOBbIX ra3os, Ma;
pHC g/ — camoTAra B nocnegHei konnektopHoli cekymn N, Ma;
Prc n — pgaBneHme conpoTuMBNeHUs nocnegHen konnektopHoh cekuymn N, Ma;
Pz excess — MakcumanbHO AOMYCTMMOE pacyeTHOE AaBfieHWEe KOHCTPYKUWI ANSA yAaneHus AbIMOBbIX ra-
308, [a.

MpumeyaHune — lpu HEOBGXOAMMOCTY MOLLHOCTb BCTPOEHHOTO BEHTUIATOPA A0/MKHA ObiTb COOTBETCTBEHHO
YyMeHbLUEHA.

Cnepytouiee ypaBHeHMe 06bIYHO MOXHO MCNOMb30BaTh A4S pacyeTa NpupocTa gasBfeHus PBeH, cospa-
BAE€MOro BCTPOEHHbIM BEHTUIATOPOM, B COOTBETCTBUU C hopmynoii (120):
NBeH - "eCJV 026)
roe BeH — TemnepaTypa AbIMOBbIX Fa30B HA BCTPOEHHOM BeHTUAATOpE, K;
7eCN— Temnepartypa AbIMOBbIX ra30B Ha BXOAe B MOC/EAHION KONEKTOPHY cekuuto JV, K

16.3 [Abimococ

B otnnumne ot ypaBHeHusa (31) TeopeTunueckass camoTara (OCHoBaHHas Ha ahdekTe AbiImMoxofga) B Mo-
cnepHei cekuun KOHCTPYKUUWU ANs yaaneHus abiMoBbix rasos JV, PH N gns yctpoiicTBa BcacbiBaHUS AblMO-
BbIX ra30B A0/IXHA OblTb paccyMTaHa C MCNO/b30BAHMEM C/iefylOLLero ypaBHeHUs:

PHN~HN 9 (P1—PmcJV) + Pee 0 27)
rae  HN — addekTuBHasa BbicOTa nocnegHen cekuuyu KOHCTPYKUUW ANSA yaaneHus AbIMOBbIX ras3os JV, M;
O — yckopeHue cBobofHoro nageHus, pasHoe 9,81 m/c2;
pL— NAOTHOCTbL HapyXHOro BO3ayxa, Kr/im3;
Pric N— cpefHss NJOTHOCTb AbIMOBbLIX FA30B B NOC/AeAHEel CeKLMM KOHCTPYKUMIA A8 yaaneHusa 4biMOBbIX
razoB N, kr/m3;
PBeH — npupocT gaBneHus, co3gaBaeMsblii gbimococomMm, [Ma.
PacuyeT npupocta gasneHus PBeH, co3faBaemMoro AbIMOCOCOM, NPOBOAAT B COOTBETCTBUMN C POPMYNOi

TeeH= TO,N’ (128)
roe MBeH — Temnepartypa AbIMOBbIX rasoB Ha AbiMococe, K;
TO n — TemnepaTtypa AbIMOBbIX ra30B Ha BbiIX0fe W3 CUCTEMbl yAaneHus NPOAYKTOB cropaHus, K
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MpunoxeHve A
(cnpaBo4HOE)

PekomeHpgauuun n ykasaHus

MpoekTpoBaHWe KOHCTPYKUWIA AN yAaneHus AbIMOBbIX Fa30B C HECKO/IbKUMU UCTOUYHUKAMU Tenna TpebyeT HEKo-
TOpOro onbiTa. Mo3ToMy 34€echk NEpPeUnC/IEHbl HEKOTopble pekoMeHaauun. Ux cnegyeT co6niofate no Mepe BO3MOXHOCTMU.

Al PekoMeHAAUMN MO KOHCTPYKUMSM A/18 YAIEHMS AbIMOBbLIX Fa30B M UCTOYHMKaM Tensa

VIcTouHMKM Tenna, KoTopble A0/TOe BPEMSI He paBoTatoT, [O/MKHbI GbiTh 3aKPbIThI AbIMOBbLIM KlanaHoM Wimn LnGe-
pOM A5 AbIMOBbLIX [a30B, €C/IM 3TO pa3pelleHo. ITU YCTPOoWCTBA AO/MKHbI BbiTh 3aKPbIThI B NEPUOAbI, KOraa He Npoucxo-
[T cxvraHune Tonnuea. Bo Bcex cyyasx ABepLbl Kamep CropaHusi U OTBEPCTUSI Nofauy NPUTOYHOTO BO3yxa ycTpolicTa
[N OKUraHWsl TOM/IMBA AO/MKHbI ObITb 3aKPbITHIMM.

A.2 PekomeHOaLNM KacaTeflbHO COeANHUTESbHbIX 3/IEMEHTOB

CoeavHnTENbHbIE 3NIEMEHTbI AO/MKHbI ObITb BEPTUKA/IbHBIMU M NOAKIYATLCA HEMOCPEACTBEHHO OT UCTOYHUKA Ten-
na K KOHCTPYKUMKN NS yaaneHns AbIMOBbIX ra3oB. ECn 3T0 HEBO3MOXHO, TOrAa UX OJIMHbl HE JO/MKHbI ObiTb MeHee 0,5 m.
BepTrKabHbIA y4acTOK OT UCTOUYHUKA Tensia AO/DKEH ObITb MO pasmepy 60/1ee NoMOBYHbI 06LLEN AIMHBbI COeAUHUTE TbHO-
ro anemeHTa. O6LWas 4MHA COEANHUTETLHOTO 3/1IEMEHTA He A0/KHbI BbITh 6onee 2,5 m.

MonepeyHoe ceyeHne CoeANHNUTETbHOIO 3M1EMEHTa [10/MKHO ObITb NOCTOSAHHLIM MO DOPMe 1 pa3mepam Y UMETb Kak
MVHUMYM TOT X€ rMapaBnyecknii guameTp, 4To 1Y WTylepa ons yaaneHns AbIMOBbIX ra3oB UCTOYHKKA Tenna. Ecnv gga
WCTOYHMKA Tensia MOAKMHHAKT K KOHCTPYKUMW AN YAANEHNS AbIMOBbLIX Fa30B OAHUM OOLLMM COEAVHUTENbHLIM 3/1EMEH-
TOM, TO NOMNepeyvHoe ceyeHne obLLero CoefMHUTENbHOIO 3/1EMEHTa pacCUnNTLIBAETCSA N0 METOAVKE pacyeTa, npeacTaB/ieH-
HOW B 9TMX HOPMax, C y4eTOM CyMMbl HOMWHA/IbHOW TEMIOBOA MOLLHOCTU 060MX MCTOYHMKOB Tenna.
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MapameTpbl UCTOYHUKA Tenna

MpunnoxeHve B
(cnpaBoyHoOe)

FOCT P 59978.2—2022

Ecnn npousBoamTenem He 3agaHsl thaktopbl b0, bl b2, a Takke thakTops! YO, yV y2 ans ypasHeHuii (10) n (11), ot
NPOU3BOAMTENIA UCTOYHMKA Tena He yKasaHbl, OfHaKO 3Ha4yeHVe BbIX/IOMHbIX ra3oB ykas3aHo, NpyMeHsoT Tabnuuy B.1,
€C/IN faHHble M0 bIMOBbLIM rasam OTCYTCTBYIOT.

Ta6nuuya B.l — MapameTpbl AbIMOBbIX ra30B UCTOYHMKA Tenna ¢ NpeaocTaB/IeHHbLIMU NPOU3BOAUTENEM AAHHLIMM MO

AbIMOBbIM rasam

YCTPOWCTBO 4151 CKUraHus Ycnosus Pwel
TonmBa aKcnnyataymm
vara b0 bl b2 b3 b4
MCTouHVK Tensia Ha TBEPAOM  BK/IOYEH 0 0 0 0 pwy
Tonnmee 6e3 BeHTUNATOpa
BbIK/IHOUEH 0 0 Py 0 0
VICTOYHMK Tenna Ha XWOKOM  BK/IHOYEH 0 0 pWy 0 0
Tonnmee 6e3 BEHTUNSATOpA
BbIK/TOYEH
0 0 pWy 0 0
VICTOYHMK Tenna c npegoxpa-  BK/IHOYEH 0 0 P Wy 0 0
HWUTeneM noToka Af1s rasa
BbIK/OYEH 0 0 P Wy 0 0
WNcTouHnk Tenna 6e3 3awyTbl  BK/KOYEH “PWGj 0 Puy + 0 0
noToka rasa ¢ BEHTUISATOPOM M/VGY
BbIK/TlOYEH 0 0 PW,y+ 0 0
P\NGJ
MpumMmeyaHne — B HacToOALWEN Tabnmue NpUMEHEHbI CeaytoLLme 0603HaYEeHs:

twy j— Temnepatypa OKpyXaloLlero Bo3ayxa psaoM C UCTOUYHUKOM Tensna;
t\Nj— Temnepatypa AbIMOBbIX Fa30B UCTOYHMKA Tennaj;
P\N J~ HEOGX0AVMOe paspexeHne Ha UCTOYHVKE Tenna, v,

AN

~uVj

Wi
fuvd
vj

ANJ

fuvij

fw j"
uvy

Pwgj — rapaHTypoBaHHas pasHula [aBneHuil, obecneuvBaemasi BEHTU/ISTOPOM NP HOMUHASILHOV TensioBoi

MOLLHOCTW;

PW-MOXET 6bITb HAMMEHbLUEM 3HAYEHMEM, NMPU KOTOPOM MCTOYHMK Tenna paboTaeT A0/MKHbIM 06pPa3oM, Kak ykasa-

HO npowussoguTenem. Mpu atom fuyn »

AO0J/DKHblI COOTBETCTBOBATbL 3TOMY 3HA4YEHUIO.
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Tabnuya B.3 — Cneuudukauma KOTI0B Ha rasoobpasHom Tonsmee Tuna CMO) oS MCNofb30BaHUS B KayecTBe UC-

XO[HbIX AAHHbIX A4/ pacyeTa [AbIMOBbIX [a30B

CsoiicTBO Mpu MuHMManbHol Harpyske (Qminj) Mpu HomuHanbHoi Harpyske (QNy)
rrij, rlc 5.5.2.2 TOCT P 59978.1—2022 5.5.2.1 TOCT P 59978.1—2022
I ‘o 25 25
PNOT TMa 2 r \22
25- 2
1! Qmny
< °NJ >
MpuMeuaHne — B HacTosLEN TabnuUe NpUMeHeHb! Criefytolme 0603HaYEHVS:

QNy— HOMWHa/IbHas TenoBask MOLLHOCTb MCTOYHMKA Tensa, KBT;
Qm  m— HaumMeHbLUas TenaoBas MOLWHOCTb UCTOYHMKA Tennay, KBT;

rhj — maccoBblii pacxof AbIMOBbIX ra30B UCTOYHMKA Tennay, r/c;

ToVj— Temnepatypa AbIMOBbIX Fa30B Ha KOHLe pasbema, °C;

PWby— mMakcumasibHO onyctumMoe n36bITOYHOE JasfieHve UcTovHuka tennay, Ma.
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MpunoxeHve OA
(cnpaBo4HOE)

CBefieHUA O COOTBETCTBUU CCbIJIOYHbIX HaUMOHa/IbHbIX CTaHA4apTOB EBpOI'IeVICKI/IM CTaHoapTam,
Mcnosib3oBaHHbIM B KayeCcTBe CCbIJIOYHbIX B NMPMMEHEHHOM CTaHAaapTe

Tabnuya OA1

O603HayYeHne CCblIOYHOro CreneHb
O603HavYeHne 1 HauMeHoBaHWe CCbIJIOYHOrO CTaHpapTa
HalnoHa/IbHOro, CtaHgapTa cooTBeTCTBUA
FOCT P 59412—2022 MOD EN 1443:2019 «KOHCTpyKUMK N5t yaaneHms AbIMoBbIX rasos. O6uiye
(EN 1443:2019) TpeboBaHusA 6e30MacHOCTN
[OCT P 59978.1—2022 MOD DIN EN 13384-1:2015+A1:2019 «KOHCTpyKUMU 0N yOoANEeHUs AbIMO-
BbIX ra30B. TENOTEXHUYECKUI U a3pOAMHaMUYECKUiA pacyeT. YacTb 1
KoHCTpyKUUM Ana yaaneHns AbIMOBbIX ra30B OT OLHOTNO WMCTOYHMKA
Tenna»
MpumMmevyaHune — B HacToswWwel Tabnuue MCNOIb30BaHO Creaylollee YC/I0BHOe 0603HauYeHne CTENEHN COOT-

BETCTBWA CTaHAAPTOB:
- MOD — moandvumpoBaHHble CTaHOapThbl.
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Bubnnorpadusn

[71 EH 16475-2:2017 [bimoxoabl. BcnomoraTtesbHble Npucnoco6sieHns. YacTb 2. BbITskHble TPyOHble BEHTUIATOPDI
(Chimneys — Accessories — Part 2: Chimney fans — Requirements and test methods)
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YK 66.065.54:006.354 OKC 27.080

KntoueBble c/oBa: ycTpoiicTBa An1a yAaseHusl, AbIMOBbIe rasbl, MeTaniInyeckne KOHCTPYKLUU, CTPOUTE/bHbIE
KOMMOHEHTbI, UCMNbITaAHUS
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