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MNpepgncnoBne

1 NMOArOTOBJNIEH ®epepanbHbiM rOCyfapCTBEHHbIM OHOMKETHbIM yupexaeHnem «POCCUACKNA WH-
CTUTYT cTaHfapTusauum» (Prey «POT») npu yyactmm HekomMepyecKkoro napTHepcTBa B cdpepe pasBuTuS
neyHoro gena «AnbsHc. MeyHbix gen mactepa» (HIM «AnbsaHc. MeyHbIX gen mactepa») Ha OCHOBe COOCTBEH-
HOro nepeBojia Ha PYCCKUN A3blK HEMELLKOA3bIYHOW Bepcumn ctaHgapTta, yKasaHHOro B NyHKTe 4

2 BHECEH TexHunyecksum KoMuteToM no ctaHgaptusauum TK 061 «BeHTUNAUMA 1 KOHAMLMOHMPOBaHUE»

3 YTBEPX/JEH W BBEJEH B OEWCTBWE Tlpukasom ®efepasbHOr0 areHTCTBa MO TEXHUYECKOMY
perynuposaHuio 1 meTtposiorun ot 15 mnwona 2022 r. Ne 634-ct

4 HacToswmii cTaHaapT ABASeTCS MOoAMULMPOBAHHBIM MO OTHOLWEHUKO K cTaHaapTy AWH EH 13384-
1:2015+A1:2019 «KOHCTpyKUMn oNa yaaneHusa AbIMOBbIX ra3oB. MeToAbl TEM/IOTEXHUYECKOro U aspoauHa-
Muyeckoro pacyetoB. Yactb 1. KOHCTpyKuuu ANA yAaneHus AbIMOBbIX ra3oB OT OAHOrO WCTOYHMKa Tenna»
(DIN EN 13384-1:2015+A1:2019 «Abgasanlagen — Warme- und stromungstechnische Berechnungsverfah-
ren — Teil 1: Abgasanlagen mit einer Verbrennungseinrichtung», MOD) nyTemMm M3MeHeHUs OoTAesibHbIX dhpas
(cnoB, ccbiNOK), KOTOPbIE BblAeNeHbl B TEKCTE KYPCUBOM.

HanmeHoBaHue HacToslero crtaHgapTa U3MEHEHO OTHOCUTENbHO HaMMEHOBaHWA YKa3aHHOro Mexay-
HapoAHOro ctaHgapTa Ans npusefeHus B cooTsetcTBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBefleHNs 0 COOTBETCTBMMU CCbISTOYHbIX HALMOHA/IbHbBIX CTaHAAPTOB €BPONENCKMM CTaHfapTam, UCnosb30-
BaHHbIM B KQ4YeCTBE CCbIJIOYHbIX B NPUMEHEHHOM CTaHAapTe, NpuBeAeHbl B OMNOMHUTENLHOM NPUNoXeHun OA

5 BBEAEH BIEPBbIE

MpaBuna NpUMeHeHMa HaACTOSLero cTaHgapTa yCTaHoB/eHbl B cCTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-9®3 «O cTaHgapTulaumm B Poccuitckon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToaWeMy cTaHaapTy nybankyeTca B exerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) MHAOpMaLUMOHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouumanbHblii TEeKCT U3MEeHEeHWUi
N NonpaBoK — B eXeMeCAYHOM WMH(OPMALMOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOALLEro cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/iMKoBaHO B Gnvkanliem BbINyCKe eXeMecCcA4YHOro WMHGOPMaUUOHHOro ykaszaTensa «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, ysegoMeHne U TEeKCTbl pasMeLLalnTCca Takke B UH-
hopmaLmoHHON cucTeme 06LLero nNoib3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
T EeXHUYEeCKOMY perynnpoBaHuio U MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdopmneHue. dPrey «PCT», 2022

HacTtoawwnii cTaHAapT He MOXEeT ObiTb MOJSIHOCTHID WU YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH W pac-
npocTpaHeH B KayecTBe ohuLManbHOro n3gaHus 6e3 paspelerHna deaepanbHOro areHTCTBa No TEXHUYECKO-
My PeryimpoBaHuio 1 MeTposioruu


https://www.mosexp.ru

FOCT P 59978.1—2022

CopnepxaHue
1 OBIIACTD NP UM EHEHVIS c.eeiiiiieeeitieeettee ettt e ettt ettt eesa b et et bt e e eabe e e 4 b et e ek bt e e 1ab e e e 4k bt e e st et e 1ok et eeh b e e e e abe e e e nb e e e asbe e e ettt e e nnneeennnneas 1
2 HOPMATUBHDBIE CCBITTKM ciiiiiiiititiuititseseeeeeeeeetataeassaesasssssssaesesbbbebesee et e eeeeeeaeaaaaaeaeesssnasasnssasebeseseseeeeeeeeeaaaaeaaseesensnsnsnnnnnsnsnes 1
3 TEPMUHDBI Y OTIPELEITEHMS e eeeeeeeee et ettt ettt et et eeaeeae e e e e s s s e e R n b a bbb e b e s e s e e e ettt e e e e e e e e e e e s e e e s a s nnns b b bbb eses e e e e e e e e eeeaeens 2
4 O603HAYeHUSA, HAUMEHOBAHUSA N €ANHULbI MBMEPEHM ..eiiiiiiiiiirieitee sttt sttt ettt sb et e st e ane e e 4
5 MeToanka pacyeta KOHCTPYKUUA ANSA yAaneHus NpoAYKTOB CropaHus, 3a UCKIYEHNEM CUCTEMBbI
«BO3OYX—ABIMOBBIE TABBIM (LA S ) ceiiiiiiiiiiiiiii ettt oottt e e ettt e e e e e atb et e e e e e e b eeeeaeeansseeeeeeanbeeeeeeanbeneaaeeannnneas 8
5.1 OOLUME TP UIHLMIIBL ceeiiiuiitiieeeeeettieeeeeasttteseessatueseeeesssasseaesaasssseeaeassasbaeeaeeaassssseeeeeasstseeeeesastbeeeeesansbeeeeeesaatbeeaeesanntanes 8
5.2 TPEOOBAHUSA MO [ABITEHYIID ...vviiiiiiiaitieeiteteeatteeaesteee st e e et et esase e e s hs e e e aste e e sane e e e e R R e e e asEe e e aanee e e abn e e sabn e e e nnne e e snneeennneeennnes 9

5.3 TPEOOBAHNA MO TEMITE P ATY P € eeutiteeieieeiuteeeatteeaaseeeesseeeaateeeeateesaseeeaasteeeaaseeeeanseeeasseeaasteeesnseeesaseeesnseessnnseeesnsens
5.4 MeToauka pacuyeTta
5.5 MapaMeTpbl XapakTepucTnuk NPOAYKTOB CrOPAHUANUCTOUHUKA TEM@..cciiieeeeaaeaiiieeaaannns
5.6 MapameTpbl 419 pacCUHeTa......coevveuvvrvenenns
5.7 OCHOBHble pacyeTHble BEe/INYNHDbI
5.8 OnpepgeneHne 3HavyeHWin TemnepaTypbl
5.9 OnpepgeneHve NAOTHOCTU AbIMOBbIX ra30B WUCKOPOCTUALIMOBbLIX ra3oB
5.10 ONPEAETIEHNE [LABITEHMM cuuuieeiiieeesieteesteeeatteesssteeessaeaeateeessteeeaaseeaassseeeanseeesasseaessseeeansseeesnseesasseseassesessseesssseeenn
5.11 MuHuUManbHO HeO6Xo4MMOE U MakCuMasabHO BO3MOXHOe paspexeHue (PZe n PZemax)

N MakcumMasbHO A0MNYyCTUMOE U MUHUMAsIbHO Heobxoanmoe N36bITOUHOE AaB/ieHue

(Pzoe n "ZOemin) Ha BX°[le AbIMOBbIX Fa30B B BEPTMKA/IbHYI0 YaCTb KOHCTPYKL UK

OIS YOANEHUSA LBIMOBBIX TA B0 B c.uviiiiuriieiiiieiitriessireeeatreesasseesssresaasaes e sneeesneeeaasre s e sane e e s ns e e s asne s e saneeesere e e aaneeennnes 21
5.12 PacyeT TemnepaTtypbl BHYTPEHHEW CTEHKWN YCTbS KOHCTPYKUUWN ANA yAaneHus OAbiMOBbIX

[ TeTo] = (1o o) ISR UOTPPRRN 24

6 JoNONHUTENbHbIN BO3A4YX B KOHCTPYKUMAX ANSA yAaNeHUsa AbIMOBbIX ra3os, paboTtawLmnx
B PEKMME PABPEHEHUEM ceoeiiiiiteieeititeeteee et ee e st b e e sse e e s sae e e et e e e e asee e e sa s et e eE st e e am e e e e aaRe e e e b b e e e amn e e e nhne e e anr e e e nabneeennneeeanrneenan
6.1 O6wmre NooXeHUs....
5.2 METOLMKA PBCUE T euuuuuuunutneneteeeeeettetaaaaaaaaaaaaasaaaaaaasaebeseseseeeeeeeaeaaeaaaaeaasasssaaaaaaasnssbsbaeeeeeeeetaeaeaeaeeasasasssaaasansnnnrnnnn
6.3 OcHOBHble napamMeTpbl A4/ pacyeTa AONONHUTENBHOTO BO3AY X8 ..cciiiurreeeeriirrieeeeaaitreeeesantneeeeeaninneeeeaanns 25
= =Y =T T ST PPPPRTPTPT 26
6.5 Ycnosue no temnepartype C y4eTOM LOMOSTHUTENBHOTO BO3AY X euutiiiiiiiiaaaaaaaaaaaaaaaiininsinereeeeeeeeeeaaeaaaaaaaeaaaas 28
7 MeToanka pacuyeta CUCTEMbl «BO3AYX—/AbIMOBBIE Ta3bI1» (LA S) .t 29

7.1 OOLLUME TP U HLLYITIB eteteeeeaitteieaeeaaateee e e e e aatteeeaaeaamseseae s e ssee e e e e e mseeee e e e e meaeeea e e o sbeeeaaeeannseeaaeeannseeeaeeeannsnneaeeaansneneaasaanns 29
7.2 TPEOOBAHMS MO [ABITEHUIHD c..eeeeiiiieeautieeatieeaatieeeaeeeeaseeeeasteesseeesssseeeanteeeaseeeeamseaeanseeeaanseeesnseeaasseeeanseeesnneeaenssenanns 29
7.3 YCITOBUS IO T M P AT Y P 8 ttttittieieeeiteettitiasauiuiaesabtetaeeeetetetaaaeaaaaasssssaaasasaaeaebesbeeeseeeeeeeeeeaaaaeeeesnsnanasnnsnsntntbbnbsneeneees 30
T4 IMBTOLMKA PBCU T cuuuuuuuuuunertnnererettetaaaaaaaaaaaaaaaaaaaaassseseseseeeeeeeaetaaaaaaeaeasassasaaaaassssbsbsbbe e e eeeeaeaeaeaaessassssaaaaansnsnsnsnrnnnns 30
7.5 MapamMeTpbl AbIMOBbIX TA30B MCTOUHUKA TETIST@ cuuurreririiiiieieeeeeaeeassssssssasssssssssssseseeereseeesaesesssnsssnnnssssnsnsssssssenne 30
7.6 TTAPAMETPDI [IJTH PACHUE TA . uuuuuuuuturnnnereetetetrtaaaaaaaaaaaaaaaaaaaaaaseseseseseeeeaaetaaaaaaaaaaaasssaasaaaasnsnssbebebeeeeeeeaaaaaaaesaasssnananannnnn
7.7 OCHOBHbIE BbIUNCIIACMBIE ZHAUECHM T ceeiiiiiiiieiaeaaaae e e e e e e ettt te ettt teeaaeaaaaaaasaaaa s e nnbnbnbb bbb es s e e e e eeeeeaaaesaesenannnnn
7.8 OnpefeneHne TEMNEPATYP vovverrrrrrrrermrereerereeeeens
7.9 OnpepeneHve NJOTHOCTU U CKOPOCTU .
7.10 ONPEACIECHME LABITEHUM ueeiiiiiiiiiiee e e i iitiet e e e s ettt eeeeeaatte e e e e s ataeeaeesssbaetaeesasssaeaaeeaasssbeeeee s s sbaeaeesansbssaaeesasssanaeeeans

7.11 MuUHMManbHO HeEO6X0AMMOEe pas3peXxeHne N MakCMMasbHO BO3MOXHOE paspexeHune
(PZe n Pzemax) n makcnmasnbHO fONYCTUMOE U MUHUMANIbHO HEO6X0ANMOe M36bITOUYHOE
pasnenusa (PZoe n “zoemin) Ha Bx°[le AbIMOBbIX ra30B B BEPTUKA/IbHYO YacTb

KOHCTPYKUUUN ANA YOAATEHUA OBIMOBBIX  TAB0B....uiiiiiriierreeeitrieeainetesnneesssneesasnessssneeesneeesasnesssneeessnneesssnesennn 46

7.12 BbluucnieHne TemnepaTtypbl BHYTPEHHE NMOBEPXHOCTU YCTbS KOHCTPYKUUW 415 yAa/leHNs
BTV o =25y D = b To L= T o | TP 48
8 YyeTt TennoTbl KOHAEHCALUN BOAAHOTO NAPA N3 AbIMOBDBIX TAS30B...uuuiiiiiiiiiiiiiaaaaaaaaaaaaaaaaaaninenrererreeeeeaeaaaaaaaaaeanas 49
8.1 OOBLLME MOTTOMKE HU S .eeeeieiieiitieeatieeeeiteee sttt e ekttt e sate e e sas e e e aa ket e ekttt e aab e e e oa b et e e kbt e e eabe e e ea kbt e eabe e e e abe e e e s b e e e nnbe e e s nbbeeeanbeeenne 49
8.2 BO3BHUKHOBEHUME KOHIEHCALLMM ...cceeeeeeeiiiiieee e e e e e e e eeeetttae e e e e e eeeeeeeeaeassaaeeeeeeeeeeeesss i neeeeeeeeeenssnnn i aaeeeeeeeeeeennnnnnnns 49

8.3 PacueTt TemnepaTtypbl AbIMOBbIX Fa30B Ha BbIXO4E M3 OTpe3ka KOHCTPYKUMW O/15 yAaneHus

AbiMoBbIX rasoB (! > NsegK) c yueTom KoHAeHcauunm

9 YyeT BEHTUNATOPOB A5 yAANEHUSA AbIMOBBIX TA30B ...cciieeiaiiieieaaeannens
9.1 O6LWME MOMOKEHUA uvveeeiiiriieeeeeiieeee e

9.2 BCTPOEHHbIE BEHTUNATOPLI

L TG I 1 e 1 o X o o I o SEPUPPPPN




FOCT P 59978.1—2022

MpunoxeHune A (cnpaBo4YyHOE) BblUNCNEHUE TEPMUUECKOTO COMPOTUBITEHUS euiiieriiiiiiieasaaiiiieeeeeaieie e e e e eieeeaa e 57
MpunoxeHune B (cnpaBo4Hoe) Tabnmnuybl

Mpunoxexnne C (cnpaBoyHOe) PacnonoxeHne ycTbs KOHCTPYKLUW ANS yAANEHUS AbIMOBbIX ra3oB
OTHOCUTENBHO BNTU3MEKALLUNX CTPOEHMM cueiiieeiieeiiiieeatieeesteeeeseteeeantaeeesneeesnsaeeesnseeesneeesanneeeaseeennns 68
MpunoxeHune D (cnpaBoyHoe) OnpegeneHne ra3oBoii NOCTOAHHONR C yYeTOM KOHAEHCALUNM....ccveveeeeervenenn. 69
MpunoxeHne OA (cnpaBo4yHoe) CBeAeHUS O COOTBETCTBUM CChISIOYHBIX HALWOHAa/IbHbIX CTaH4apTOB
€BpOneicknm cTtaHgapTam, UCNOMb30BaHHbIM B KAYECTBE CCbIJIOYHbIX
B MPUMEHEHHOM CTAH AP T tittitiiiiiiiiiieieeaeeaesassiasssassststuertseetetaaeaaaaeaaeassssssnnnnassnserestrtsssaererereaeens 70

Bubnnorpadus



FOCT P 59978.1—2022

BBegeHune

HacToswas cepusi ctaHfapToB «KOHCTPYKUMM ANS yAaneHus AbIMOBbIX rasoB. TensioTeXHUYeckue wu
aspoAuHaMuyeckue MeTofbl pacyeTa» COCTOUT M3 Tpex yacTeit:

- yacTb 1. KOHCTpYKUMU ANS yAaneHus AbIMOBbIX ra30B OT O4HOTO WCTOYHUKA Tenna,;

- 4yacTb 2. KOHCTPYKUMM ONS yAaneHUss AbIMOBbIX Fa30B OT HECKOJIbKUX UCTOUYHMKOB TENNA;

- yacTb 3. Mopsifok pa3paboTky cxem U Tabnuy Ans KOHCTPYKUMIA AnA yAaneHust AbIMOBbIX Fa3oB OT
KaMUHOB.






MOCT P 59978.1—2022

HALULMWOHANBbBHbBIN CTAHAAPT POCCUWNCKOW SGELEPALWNU

KoHCTpyKUuUn ANS yaaneHusa AbIMOBbIX Fa3oB
TEMNNOTEXHUYECKU N ABPOANHAMUYECKUI PACYET
YacTtb 1
KoHCTpyKUUn ANd yaaneHusa AbIMOBbIX ra3oB OT OAHOIM0 MCTOYHMKA Tensa

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

Jata BBegeHuna — 2023—01—01

1 O6nacTtb NpPUMeEHeHNA

HacTosAwumii ctTaHgapT ycTaHaBNMBaeT METOAMKA BblYMCIEHUS TENNOTEXHUUYECKMX U a3pOANHAMUYECKNX
XapaKTepPUCTUK KOHCTPYKUWUIA ANA yaaneHua AbIMOBbIX Fa3oB, C NPUCOEANHEHHbIM OAHUM UCTOYHWKOM Tenna.

MeToAuKN B HAcTOsALLEM CTaHA4apTe NPUMEHUMbl K KOHCTPYKLMAM AN yAaneHus AbIMOBbIX ra3oB, pabo-
Talwmx nog paspexeHnem uam ¢ U3bbITOYHbIM AaBNEeHUEM AN CYXUX UM BAAXHbIX YCOBUIA akcnnyatayuu.
CTaHgapT NPpUMEHUM K KOHCTPYKUMSIM ANA yaaneHuss AbIMOBbIX Fa30B C NPUCOEANHEHHbIMW UCTOUYHUKAMU Ten-
na npu ycrnoBuu, 4To AN5 TONNBA U3BECTHbI XapakTePUCTUKN AbIMOBbIX Fa30B, UCNOJIb3YyEMbIE B BbIUNCIEHUSIX.

MeToAMKM B HACTOSILLLEM CTaHAapTe MNPUMEHUMbl K KOHCTPYKLMAM A9 yaaneHus AbIMOBbIX ra3oB C 0f-
HUM BXOAHbLIM OTBEPCTMEM, K KOTOPOMY NOACOEAMHEH OAWH UCTOUYHUK Tenna.

Bo BTOpOIi YacTu cTaHgapTa yCTaHOB/IEHbI METOAMKM pacyeTa Kak KOHCTPYKUMIA ANa yaaneHus AbiMo-
BblX ra30B CO MHOXECTBOM BXOAHbIX OTBEPCTWI, Tak U KOHCTPYKLUMWI ANSA yaaneHna ObiIMOBbIX Fa3oB C O4HUM
BXOAHbIM OTBEPCTMEM, K KOTOPOMY NPUCOEAMHEHO MHOXECTBO MCTOYHMKOB Tenna.

B TpeTbeli yacTu npuBefeHbl METOAMKN pa3paboTKM guarpamm v 1abnuy Aas KOHCTPYKUWiA ans ypane-
HUA AbIMOBBLIX Fa3oB, 06CNYXMBAKLWMX OAUH UCTOYHMK Tenna.

2 HopmaTBHbIe CCbI/IKN

B HacTosAwWweM cTaHgapTe UCMNOo/b30BaHbl HOPMAaTUBHbIE CCbINIKM Ha cnepylolwmne ctaHgapThl:

FOCT P 59375.1 KoOHCTpykuun A1 yaaneHus ObIMOBbIX ras3oB. TpeboBaHWUSA K MeTan/IM4ecKUM KOH-
CTPYKLMAM A5 yAaneHnsa AbIMOBbIX ra3oB. YacTb 1. CTpouTesibHble KOMMOHEHTblI KOHCTPYKUMWIA ANSA yaaneHus
ObIMOBbIX ra3oB

FOCT P 59376 KoHCTpyKuuu ona yganeHus AbIMOBbIX ra3oB. MeTannuMyeckMe KOHCTPYKUUWU Ana ypane-
HUS AbIMOBbIX ra3oB. MeToAbl UCNbITAHW

FOCT P 59412 KoHCTpyKuuun ans yganeHns abiMoBbiX raso. O6ume TpeboBaHuss 6e30nacHoOCTH

MprumevyaHne — [Mpu NOMb30BaHWM HACTOSILLMM CTaHAAPTOM Liesiecoo6pa3Ho NpoBepUTh AeliCTBUE CCbIoY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHOW CUCTEME OBLLETO MOMb30BaHUA — Ha OPMLMaIbHOM caiiTe defepasibHOrO areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHUI0 1 METPOJIOTUM B CETU VIHTEPHET WU MO EXErofHOMy MH(OPMAaLMOHHOMY yKa3a-
Teno «HauuoHasbHble CTaHAAPTbI», KOTOPbIA ONy6G/IMKOBaH MO COCTOSIHUKO Ha 1 siHBapsi TEKYLLEro rofa, M No BbiMyckam
€XEMEeCSYHOTO MHChOPMALMOHHOTO yKasaTens «HauvoHa/lbHble CTaHAapTbl» 3a TEKYLLMIA roa. Ecnm 3aMeHeH CCbINOYHBII
CTaHAapT, Ha KOTOpbl/i JaHa HeAaTUPOBaHHAs CCbIfKa, TO PEKOMEHAYETCS WUCMO/b30BaTb AECTBYIOLLYI0 BEPCUIO 3TOMO
cTaHfapTa C yYeTOM BCEX BHECEHHbIX B JaHHYI BEPCUO M3MeHeHUIA. Ecni 3aMeHEH CCbUTOYHbIA CTaHAApPT, Ha KOTOPbIA
[laHa AaTMpOBaHHAsH CCbUIKa, TO PEKOMEHAYETCS MCMo/b30BaTh BEPCUIO 3TOTO CTaHAapTa C YKas3aHHbIM BbilLE TOf0M YT-
BepxaeHus (NpuHsaTWs). Ecnim nocne yTBepXAEHWSI HACTOSILLErNO CTaHAApTa B CCbUIOUHbIA CTaHAAPT, HA KOTOPbIA AaHa
[aTypoBaHHas CCblKa, BHECEHO M3MEHEHWE, 3aTparuBaroLlee NosIoKeHVe, Ha KOTOPOoe AaHa CCblfika, TO 3TO MOJIoKEHNe
PEKOMEHAYETCS MPUMEHSTL 6e3 yueTa AaHHOTO U3MEHEHUs. EC/M CCbUOYHbIA CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MoJIo-
XeHue, B KOTOPOM AaHa CCblKa HA HEro, PEKOMEHAYETCsl MPUMEHSATL B YaCTW, He 3aTparvBaroLLeil 3Ty CCbUIKY.

M3pgaHne odmumnanbHoe
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3 TepmMuHbI 1 onpeaeneHns

B HacTosAwem cTaHgapTe npumeHeHbl TepMuHbl no FTOCT P 59412, a Takke cnegywuwme TEPMUHBI C CO-
OTBETCTBYIOLWUMN ONpeaeneHNAMN:

3.1 TennoBasa mowHoOCcTb Q (warmeleistung, Q): KonnyecTtso Tenna, NnponM3BoAMMOe UCTOYHUKOM Tensnaa
B e4UHULY BPEMEHM.

3.1.1 HoOMMHanbHasa TensioBas mMmowHocTb QN (nennwarmeleistung, QN): MOWHOCTb NCTOYHMKA Tenna
ANna pexvma paboTbl B TeYeHWe ONpefesieHHOro BpeMeHu Mexay 3arpy3kamu Tonauea, ycTaHOBJ/IEHHas Npo-
n3sogutenem Ans onpefeneHHoro suaa Tonamea.

3.1.2 gnana3oH TensioBoii mMouwHocTu (warmeleistungsbereich): CoBOKynHOCTb 3Ha4YeHWin TenaoBO
MOLLHOCTM B 06/1aCTU HOMMWHA/IbHOTO 3HaYeHWsl, YCTAHOBJ/IEHHAss W3roToBUTE/IEM, MPU KOTOPbIX MOXHO WC-
nosib30BaTb UCTOYHUK Tenna.

3.2 Tennosada MmowHoOCTb ropeHunsa QF (feuerungswarmeleistung, QF): KonnyecTBo TensioTbl, No4BO-
ANMOEe K UCTOYHMKY Tenna, obpasyolieecs B pesynbrare CXUraHus Tonauea B eANHULY BPEMEHU, UCXoas 13
ero HM3LWwen TennoTBOPHOI cnocobHocTn Hu.

3.3 KO3 PULMNEHT MONE3HOro AelcTBUS WUCTOYHMKaA Tenna rjw (wirkungsgrad der verbrennungs-
einrichtung, r\w): OTHOoWeHWe BblAENEHHOM NOAE3HOW TEN/I0BON MOLWHOCTM Q MCTOYHMKA Tensaa K TenaoBoOW
MoLLHOCTN ropeHna QF

3.4 maccoBbIl pacxon AbIMOBbIX ra3oB rh (abgasmassenstrom, m): Macca AbIMOBbIX ra3oB, OTBO-
OUMbIX OT UCTOYHMKA Tenna yepes CoefNHUTENbHbIV 3/IEMEHT B e4UHULY BPEMEHN.

3.5 aphpekTUBHAA BbiCOTa KOHCTPYKUUW ANA yAaneHus AbIMoBbIX ra3oB H (wirksame Hohe der
Abgasanlage, H): PazHoCTb BbICOT MeX/y OCbl BX04a AbIMOBbLIX Fa30B B BEPTUKA/IbHYH YacTb KOHCTPYKL MM
ONA ypaneHus AbIMOBbIX Fa30B U YCTbEM KOHCTPYKUWUW A0S yAaneHUs AbIMOBbIX ra3os.

3.6 appekTMBHAA BbicOTa coeAnHUTeNnbHOro anemeHta Hy (wirksame Hohe des Verbindungsstiicks,
Hv): Pa3HOCTb BbICOT MEX/AY OCbi0 BbIX04a AbIMOBbIX ra30B U3 NCTOYHMKA TeMNa 1 0Cbl BX0OA4a AbIMOBbIX ra30oB
B BEPTUKANbHYIO YacTb KOHCTPYKUUWN N5 yAaneHUsa AbIMOBbIX ra3oB.

MMpuMmeyaHne — B cnyyae KOHCTPYKUMWN 019 yAAEHUA AbIMOBbLIX ra3oB A1 OTKPbLITOro kamuHa, Hv — pas-
HOCTb BbICOT, Ha KOTOPbIX PacnosioXXeHbl BEPXHAA rpaHb TOMNKNA N OCb BXOA4a AbIMOBbLIX ra3oB B AbIMOBYH pr6y.

3.7 Tara (zug): 3Ha4yeHne abCoMTHON BEANUYNHBI pa3pexeHuns (oTpuuaTenbHOro gaBaeHust) B KOHCTPYK-
unn 4na yganeHns obIMOBbIX ra3os.

3.8 camoTsdra PH (ruhedruck, PH): Mepenag gaBneHns, Bbi3BaHHbI pPa3HOCTbIO B MJIOTHOCTU cTos6a
BO3/JyXa Ha OTKPbITOM BO3[yXe W 3KBMBAJIEHTHOIO CTO/16a AbIMOBbIX [A30B B BEPTUKANIbLHOW YACTU KOHCTPYK-
unn ona yganeHns ObIMOBbIX ra3os.

3.9 conpoTmBrieHNEe TPEHUA BepTUKa/ibHOM 4YacTu KOHCTPYKUUM AN y[alleHUsa ObIMOBbIX rasos
PR (widerstandsdruck des senkrechten Teils der Abgasanlage, PR): JaBneHune, Heobxognmoe gns npeojo-
NleHnA NOTOKOM AbIMOBbIX A30B BO3HMKaKLWEro CONpPOTUBMNEHWUA B BEPTUKANIbHOW 4YacTW KOHCTPYKUMK AN
yAaneHus 4bIMOBbIX a3os.

3.10 BeTpoBoe gasneHune PL (winddruck, PL): JaBneHue, oka3dblBaemMoe BETPOM Ha KOHCTPYKUWUIO ONA
ypaneHus 4bIMOBbIX a3oB.

3.11 MMHMMaNbHOE pa3pexeHne Ha BXOAe AbIMOBbIX Fa30B B BEPTUKa/IbHYIO YaCTb KOHCTPYKLUN
4nA yaaneHus AblMoBbIX razoB Pz (minimaler Unterdruck an der Abgaseinfuhrung in den senkrechten Teil
der Abgasanlage, Pz): PasHOCTb MeXAy MUHUMa/IbHOI CaMOTSAroin U cyMMOli MaKkCcMMasibHOTO CONPOTUBEHMS
B BEPTUKA/IbHOW 4acT KOHCTPYKUMWN ANSA yAaneHus AbIMOBbIX ra30B U BETPOBOro AaBeHUS.

3.12 makcumanbHOe paspexeHue Ha BXOAe AbIMOBbIX ra3oB B BEPTUKa/IbHYK 4acTb KOHCTPYK-
unum gns ypaneHusa AbIMOBbIX ra3oB PZmax (maximaler Unterdruck an der Abgaseinfuhrung in den senk-
rechten Teil der Abgasanlage, PZmax): Pa3HOCTb MeXay MakCMMasibHOW CaMOTAro U CymMMOli MUHUMabHOrO
COMPOTUB/IEHUS B BEPTUKA/IbHOW YacTW KOHCTPYKLMW ANSA yAaneHUs ObIMOBbIX ra30B.

3.13 Heob6xoaumoe pJdaBsieHWe pAfa MpeofosieHMs COMPOTUB/EHUS WCTOYHMKA Tenna pw
(notwendiger Forderdruck fur die Verbrennungseinrichtung, pvj): PasHocTb Mexay AaBfeHnem Bo3gyxa B Mo-
MeLleHUn, rae yCTaHOB/IEH UCTOYHUK Tenna, u paspexeHuem [bIMOBbIX ra3oB B BbIXOLHOM naTtpybke B mecTe
COeAVHEHMNA C KOHCTPyKUMWel A8 yaaneHus ObIMOBbIX ra3oB, KoTopas Heobxoguma Ana nogaepxaHusa 6ec-
nepebonHOM paboTbl UCTOYHUKA Tenna.

3.14 makcumanbHOe pa3pexeHue Ans uctoyHuka Ttenna PWmax (zulassiger Unterdruck an der Ver-
brennungseinrichtung, Pyvmax) MakcumanbHas pa3HOCTb MeXAy cTaTMyecKMm AaBfieHMeM BO3dyxa B nMomMe-
LWeHWW, rae YCTaHOB/IEH UCTOYHMK Tenaa, U cTaTMYeckuM AaBfieHWEM AbIMOBbIX Fa30B B BbIXOAHOM naTpyo6ke
NCTOYHMKA Tenna, Heobxoaumasn Ana noggepxaHus 6ecnepeboitHoin paboTbl NCTOYHMKA Tenna.

2
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3.15 Tpebyemoe gaBseHune ANns NpeofosieHUs CONPOTUB/IEHNS COeAMHUTENIbHOIO anemMmeHTa PR/
(notwendiger Forderdruck LWr das Verbindungsstuck, PFV): MNepena cTaTM4eckoro AaB/eHUS MeXAy OCbio
yCTbS COEAUHUTENIbHOTO 3/IEMEHTA M OCbio MaTpybka MCTOYHMKA Tenna, obpasywuwuiica BcneacTene pe-
CTBMSI CAMOTATM U CONPOTUB/IEHNS COEAMHUTEIbHOTO 3/1IEMEHTA.

3.16 Tpebyemoe gaBrieHne Afs NpeofosieHns conpoTUBIEHUS NPUTOKa Bo3gyxa Pe (notwendiger
Forderdruck fur die Zuluft, PB): Pa3HOCTb MeXxAay CTaTUYeCKUM AaB/IEHUEM HapPYXHOro Bo3gyxa M cTaTuyeckum
JaB/ieHNEeM BO3A4yXa Ha TOli )Xe BbICOTE B MOMELLEHWNN, B KOTOPOM YCTaHOB/IEH UCTOYHUK Tenna.

3.17 MUHMMaNbHO Heob6xoaMMOe paspexeHue Ha BXo4e AbIMOBbIX ra3oB B KOHCTPYKUWUKO A5
yaaneHusa gbiMmoBbiX ra3oB PZe (notwendiger Unterdruck an der Abgaseinfuhrung in die Abgasanlage, PZe):
CymmMa Heobxofunmoro paboyero gaBneHns UCTOYHUKA Tensa, Heobxogmmoro paboyero faBieHUst B COeAUHU-
Te/NIbHOM 3/1IeEMeHTe 1 Heobxoammoro pabouero fgasneHns s NpUTOKa BO3AyXa.

3.18 ponycTnmoe paspexeHue Ha BXo4e AbIMOBbIX ra3oB B BEPTUKa/IbHYI 4YacTb KOHCTPYKLUU
ONA ynaneHua AbIMOBbIX ra3oB PZemax (zulassiger Unterdruck an der Abgaseinfuhrung in den senkrechten
Teil der Abgasanlage, PZemax)- CymmMa [OMYyCTUMOrO paspexeHns A/ UCTOYHMKA Tenna, Heo6GXxoaMMoro pa-
604ero AaBfieHUs B COEAUHUTENbLHOM 3/IeMEeHTE U HEO6X0A4MMOro paboyero gaBneHus Ana npuToka Bo3gyxa.

3.19 makcumasibHoe M30bITOYHOE AaB/leHMEe Ha BXOJe AbIMOBbIX a30B B BEPTUKa/IbHYK 4acTb
KOHCTPYKUMN ANs yaaneHnsa abiMOBbIX ra3oB Pzo (maximaler Uberdruck an der Abgaseinfuhrung in den
senkrechten Teil der Abgasanlage, Pzo): Pa3HOCTb MexXAy MaKCMMallbHbiM [aBf€HWEM COMNPOTUBMEHUS,
MWHUMasIbHOW CaMOTArO BepTUKaNbHOW 4acTu KOHCTPYKUUU ANS yAaneHus AbIMOBbIX a30B UM BETPOBbLIM
JaBneHnem.

3.20 MMHUMasIbHOE N36bITOYHOE AaBJ/ieHMEe Ha BXOAe AbIMOBbIX ra3oB B BepPTUKas/IbHYIO 4acTb
KOHCTPYKUMU ANA yaaneHna AbiIMOBbIX razoB PZOmin (T 'n't a r Uberdruck an der Abgaseinfuhrung in den
senkrechten Teil der Abgasanlage, F*Omin)- PasHOCTb mexay MUHUMasbHbIM COMPOTUB/IEHUEM U MakCcumalb-
HOW CaMOTAron KOHCTPYKUUW A5 yAaneHnsa AbIMOBbIX ra3os.

3.21 makcummanbHOe Tpebyemoe AaBneHne AN9 NPeofosieHUs CONPOTUBNIEHNS UCTOYHUKaA Tenna
Pwo (maximaler Forderdruck an der Verbrennungseinrichtung, Pw0): MakcumanbHO gonyctumas pasHuua
[aBreHnli Mexay cTaTudyeckum fasneHneM AbiMOBbIX ra30B B naTpybke Ha BbIXo4e M3 UCTOYHMKA Tenaa u cta-
TUYECKMM faB/iIeHNEM BO3[yXa Ha BXOAe B MCTOYHUK TeMNNa, yCTaHOBMEHHAas AN €ro Hagnexauwen paboTbl.

3.22 MUHMMaNbHO gonycTUMoe U36bITOYHOE AaBflieHUne B UCTOYHMKe Tenna Pwomin (erforderlicher
Uberdruck an der Verbrennungseinrichtung, Pyvomin)- MuHumManbHO fonycTumas pasHuua faBneHuin mexay
CTaTUYECKM [aBMEeHNEM AbIMOBbIX Fa30B B nNaTpybke Ha BbIXOAE U3 MCTOYHMKA Tennaa u cTaTUY4eckuM faB-
NeHveM BO3[yXa Ha BXoAe B WCTOYHMK Tenna, yCTaHOBMEHHas ANSA ero Hagnexauwein paboTbl; 3TO 3HAYeHue
MOXeT ObITb OTpULATENbHbIM.

3.23 MakcumasibHO fonycTuMoe U36bITOYHOE AaB/ieHNe Ha BXOAe AbIMOBbIX ra3oB B BepTuKa/b-
HYH 4aCTb KOHCTPYKUUW ANs yaaneHus AbIMOBbIX ra3oB PZOe (maximaler nutzbarer Uberdruck an der
Abgaseinfuhrung in den senkrechten Teil der Abgasanlage, Pz0e): PasHuya mexay pacnonaraemsiMm paéouynm
JaB/IEHNEM UCTOYHUKA Tenna, HeobxoAnMbIM paboyunm faB/IEHWEM B COEAUHUTENIbHOM 3/IEMEHTE M HE0b6Xo-
AVMbIM paboynm gaBfeHVeM MPUTOYHOTO BO3AyXa.

3.24 pononHUTeNnbHbIN BO3Ayx (nebenluft): Okpyxawwmini Bo3gyX, KOTOPbIA NnogMellMBaeTcs K AbIMO-
BbIM rasam AOMOSIHNTE/IbHO K HOMWHAa/IbHOMY MacCOBOMY MOTOKY.

3.25 MnUHMManbHOe U36bITOYHOE AaBJ/IeHWe Ha BXOA4e AbIMOBbIX ra3oB B BepTUKa/lIbHYI 4acTb
KOHCTPYKUMU ANAa yaaneHusa AbIMOBbIX ra3oB Pzoemin (minimaler Uberdruck an der Abgaseinfuhrung in
den senkrechten Teil der Abgasanlage, F*Oemin)’ PasHoCTb MexAy MUHUMAbHO AOMNYCTUMBIM U30bITOYHBIM
[aBfieHNeM UCTOYHUKA Tenna v cymmon Heobxoaumoro pabouyero faBneHUs B COEANHUTENIbHOM 3/IEMEHTE U
Heobxogumoro pabouyero gaBneHne gns NpuToka BO3gyxa.

3.26 yCTpPOICTBO perynmpoBaHus npucoca sosgyxa (nebenluftvorrichtung): Perynatop taru wnm crta-
6unnsaTtop noToka.

3.27 orpaHnunTensb Tarn (zugbegrenzer): YCTPoOiCTBO, KOTOPOE aBTOMATMYECKM NOAAET OKpYXarLni
BO34YyX B KOHCTPYKLUMIO ANA yAaneHus AbIMOBbIX Fa30B, COEAUHUTENbHbIA 31EMEHT WM UCTOYHUK Tenna.

3.28 cTtabunuzartop noToka (stromungssicherung): YcTpolicTBO, yCTaHOB/IEHHOE B KaHa/e AbIMOBOrO
TpakTa UCTOYHMKA Tenna, npegHasHayeHHoe A9 NoAJepXaHUs KayecTBa ropeHus B onpejeneHHbiX npepe-
nax n obecneyeHns cTabubHOCTU TOPEHUS B ONPEAENEHHbIX YC/TOBUAX C BO3MOXHbIM BO3HWKHOBEHUEM MpS-
MOro 1 06paTHOro NOTOKOB AbIMOBbIX Fa30B.

3.29 npepgenbHan TemnepaTtypa BHYTpPeHHel noBepxHocTu Ta (grenztemperatur an der Innenwand,
7g): JonycTumas MuHMManbHas Temnepatypa BHYTPEHHEW NMOBEPXHOCTU YCTbS KOHCTPYKUUM OIS yAaneHus
AbIMOBbIX a30B.
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3.30 Bo3ayuwHas waxTta (luftschacht): CTpouTenbHblii KOMNOHEHT WM CTPOUTE/IbHbIE KOMMOHEHTHI,
napansienbHblii(e) BEPTUKANIbHOW YaCTW KOHCTPYKUMM AN yAaneHus AbIMOBbIX ra3oB (YCTaHOBJ/IEHHbIN(e) psi-
OOM C Heli nnu KoHueHTpuyecku(e)), KoTopblii(e) nogalT HapyXHbli BO34yX Ha ropeHne K BXOAHOMY OTBep-
CTUI0 COEANHUTENIbHOTO BO34YyX0BOAA.

3.31 cuctema «Bo3ayX—AabiMoBble rasbi» (Luft-Abgas-System): KoHCTpykuua gna yganeHus npoayk-
TOB CropaHusi, B KOTOPO MeCcTO BXOoAa NMPUTOYHOr0 BO3A4yXa B BO3AYLWHYH WAaxXTy HAXO0AUTCA psSAOM C MECTOM
BbIX04a AbIMOBbIX ra3oB M3 AbIMOBOro TpakTa, Npy 3TOM BXOA W BbiXOA PacrnosioXeHbl TakuM 06pa3omM, YTobbl
KOMMNEeHCUpOBanoCb BANSHUE BeTpa.

3.32 cekuusa KOHCTPYKUUN ANd yaaneHua AbIMOBbIX ra3oB (abschnitt einer Abgasanlage): Pacuert-
Hblli y4aCcTOK BEPTMKa/IbHOM YacTu KOHCTPYKUUWN A5 yAaneHUs ObIMOBbIX ra3oB.

3.33 maccoBblli pacxog koHgeHcaTa ArhD (kondensat-massenstrom, ArhD)\ Macca BogsHoro napa,
KOoTopas CKOHAeHcupoBanacb M3 AbIMOBbIX Fa30B B UCTOYHMKE Tennaa, CoefUHUTENIbHOM 3/1IEMEHTE WM B KOH-
CTPYKUUWN NS yAaneHns AbIMOBbIX [a30B B €4WHULY BPEMEHN.

3.34 coepguHuTenbHbli Bo3ayxoBog (verbindendungsluftleitung): CTpouTenbHbIA KOMNOHEHT(bI),
KoTopblli(e) coeamHaeT(0T) BbIXO4HOE OTBEPCTME LWaXTbl Nogayn BO3gyxa C UICTOYHUKOM Tennaa, paboTatowmm
6€e3 ncnosib30BaHusa BO3ayxa NoMeLLeHus.

3.35 koappmumeHT KOHAeHcauun (kondensationsfaktor, fK): YacTb TeopeTuyeckn BO3MOXHOIO Makcu-
MasibHOro MaccoBOro pacxoja KoHAeHcarta, UCnosib3yemas B BblYMCNEHUAX.

3.36 BeHTMNATOpPbLI yaaneHusa AbiMOBbIX ra3oB (abgasventilatoren): [JbiIMOCOC 1AM BCTPOEHHbI BEH-
TMAATop.

3.36.1 gbimococ (abgassauger): BbITS)XHO BEHTUAATOP AbIMOBbIX ra3oB, yCTaHaB/MBAEMbIN B yCTbe
KOHCTPYKUUWN ONS yAaneHns AbIMOBbIX ra3os.

3.36.2 BCTpoeHHbI BeHTUNATOp (einbauventilator): BbITSHXXHO BEHTUISATOP AbIMOBLIX ra30B, KOTOpPbLIi
BbIMO/IHEH B BUAE CEKUUW COeAMHUTENbHOIO 3/1IeMeHTa.

4 O603Ha4yeHUsl, HaMMeHOBaHUSA U eanHnubl N3mMepeHnAd

O603HayeHus, npuBeneHHble B HAacCTodAWweM pasgesne, npu HeO6XO,D,VIMOCTVI, MOoryT OblTb JONOJIHEHbI 04~
HUM U HECKONIbKMMU UHAEKCaMW ANA yKa3daHnAa MecTa pacnosioXXeHuna nnm martepuanos.

Ta6nuuya 1— O603HAYEHUS, HAMMEHOBAHUSA 1 €AUHNLbI U3MEPEHNSI

O603HaveHne HanmeHoBaHne EanHnUbl nsmepeHns

A Mnowaab nonepeyHoro ceyeHus M2

C YpenbHasi Ten0eMKOCTb Lox/(kr <K)

P YpenoHas TennoemMKoCTb AbIMOBbIX ra3os Lox/(kr mK)

d TonwmHa cekumm M

D OnamveTtp M

Du Mvwapasnnyeckuii guameTp M

E KoathdmumeHT TennoBoro notoka —

9 YckopeHvie cBOGOHOrO NageHus m/c2
DhheKT1BHAS BbICOTA BEPTUKA/IbHON YacTU KOHCTPYKUMWU ANS yAANEeHWS AbIMO- M
BbIX ra30B

K KoathdpmumeHT Tennonepesaum BT1/(m2 mK)

K KoathdmumeHT oxnaxaeHus —

L OnvHa M

t [Jlonsa noBepxHOCTW KOHAEHcauum —

T MacCoBbIi pacxof, AbIMOBbIX ra30B Kr/c
MaccoBbI pacxof, AbIMOBbIX [a30B MCTOYHUKA Tensa, NPUBEAEHHbI MO OTHOLe- Kr/c

HUIO K BOAHOMY KOHZEHcaTy
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MpopomkeHre Tabnmupl 1

O603Ha4veHne HanmeHoBaHue EavHuubl nsmepeHuns
mD MaccoBebIii pacxon, KoHAeHcaTa Kr/c
Nu Uncno Hyccenbta —
Insec\ KonmuecTtBo cekunii (Konn4ecTso CerMeHToB) —

=] Cratnyeckoe fasrieHne Ma
P1 [laBrieHnie Hapy>XHOro Bo3gyxa Ma
Ps Tpebyemoe faBneHvne AN NPeososIeHNsl CONPOTUBIEHUS NPUTOKA BO3ayXa Ma
Pe ConpoTvBneHve BCNeACTBUE TPEHWUS U (DOPMbl BEPTUKA/IbHOW 4acTu KOHCTPYK- Ma
um oNS yaasieHns ObIMOBbIX ra3os
b fv Tpebyemoe pfaBneHve ANs NPeofosieHNst CONPOTUBEHUS COEAVMHUTETbHOro Ma
3anemMeHTa
PG Mepenag, faBfieHUs], BbI3BaHHbIA U3MEHEHWEM CKOPOCTW AbIMOBbIX ra3oB B Bep- Ma
TUKa/IbHOM YaCT KOHCTPYKUUW ANA YAAaNEeHWS AbIMOBbIX ra3oB
PH Camotsra MNa
PHV CamoTsra B COeiMHATE/NIbHOM 3/1EMeHTe Ma
P1 BeTpoBoe AaBrieHne MNa
PNL Tpebyemoe aaBneHue Ans NPeoaoIEHNS CONPOTMB/IEHNS YCTPONCTBA BTOPUYHOIO Ma
BO34yXa
PR ConpoTrBneHVe BEPTUKA/IbHONM YacTW KOHCTPYKLUW NS YA&IEeHUS ObIMOBbIX ra- Ma
308
PRV ConpoTuB/IEHNE COEAVHUTE/ILHOTO 3/IEMEHTa Ma
pw Heobxoammoe gaBnexve o NpeofosieHnss ConpoTUBEHUSA UCTOUYHMKA Tenna Ma
P \Wmax MakcrmansHo 4onycTMoe paspeXxeHne UCTOYHUKa Tensa Ma
PWO JocTtynHoe AassieHve ansa NPeoosieHNs CONPOTUB/IEHNSA UCTOYHMKA Tenna Ma
PWOmin Tpebyemoe 136bITOYHOE JaB/IEHME UCTOYHUKA Tena Ma
Pz MwuHnMansHoe paspexeHve Ha BXo4e AbIMOBbIX ra3’oB B BEPTUKa/IbHYHO YacTb Ma
KOHCTPYKLUMW ONA yAa/IEHUS ObIMOBbIX ra3oB
pZmaX MakcnmansHoe paspexeHue Ha BXofe [bIMOBbIX Fa30B B BEPTUKa/IbHYIO YacTb Ma
KOHCTPYKLUMW ONA yAa/IeHUsl AbIMOBbIX ra3oB
PZe MuHVYMaIbHO HEO6XOAUMOE pa3peXxeHne Ha BXoAe [bIMOBbIX ra30B B BEPTUKab- Ma
HYI0 YacTb KOHCTPYKUUW A9 yAU1eHUA [bIMOBbIX ra30B
pZemax MakcmansHO AoNyCTUMOE paspexeHne Ha BXoAe AbIMOBbLIX ra30B B BEPTUKaSb- Ma
HYI0 YacTb KOHCTPYKUMW A/1A yA1EHUA AbIMOBbIX ra30B
PZO MakcumasnibHoe u36bIToOYHOE AaBfieHne Ha BXOofe AbIMOBbIX ra3oB B BEpPTUKa/Ib- Ma
HYI0 YaCTb KOHCTPYKUUW A/19 yANIEHUA AbIMOBbIX ra30B
P ZOmin MuHVManbHoe K30bITOYHOE AaBfeHne Ha BXOAEe AbIMOBbIX ra30B B BEpTUKasb- Ma
HYI0 YacCTb KOHCTPYKUUW A9 yAU1eHUA AbIMOBbIX ra30B
PZ0e MakcumanbHO AonycTMMoe M36bITOYHOe [aB/ieHWe Ha BXOAe AbIMOBbIX ra3oB B Ma
BEPTUKA/IbHYIO YacTb KOHCTPYKUMW O/1A YOANEHUA AbIMOBbIX ra30B
?ZOemin MwuHUManbHO oNycTMOe K30bITOYHOE AaBfieHne Ha BXO4e AbIMOBbIX rasoB B Ma
BEPTUKA/IbHYIO YacCTb KOHCTPYKUUW ANA yAaneHua ObIMOBbIX ra3oB
P2 excess MakcnmanbHO [onycTMMOe pacyeTHOe AaBfieHWe KOHCTPYKUUUM ANA yaasieHus Ma
[bIMOBbIX rasoB
Py excess MakcumasibHO AoNyCTUMOEe pacyeTHOe AaB/ieHne CoegnHUTESTbHOTO afieMeHTa Ma
Pr Unucno MpaHatns —
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O603HaveHne

fAc
Ak
Q

QF

Re

Se
Sh

Srad

To

Airb

Tm

Tso
Tu
Tb
Tb
Thl

Tuwo
Tur

Tw

AWmin

HavmeHoBaHue
Tennblii NOTOK OT AbIMOBOIO rasa K HapyXXHOW NMOBEPXHOCTU
TennoTta koHAEHcALUN
TennoBas MOLHOCTb
TennoBass MOLHOCTb rOpeHus
HomuHanbHas TennoBast MOLHOCTb
CpefHsia LepoxoBaToCTb BHYTPEHHEW NMOBEPXHOCTA
la3oBasA NOCTOAHHAsA ObIMOBbIX ra30B
la3oBasA NOCTOAHHAsA BO3dyxa
Uucno PeliHonbaca
MonepeyHoe ceyeHne
AspoguHammnyeckuii KoathrumneHT cTabrnbHOCTU NOToKa
MonpaBoYHbIii KO3hNLMEHT AN151 HEYCTAHOBUBLLETOCS TEMMNEPATYPHOIo pexmnva
MonpaBoYHbIi KO3AhMLMEHT AN U3NYUeHUs
Temnepatypa
A6conoTHaa Temneparypa
MpegensHas Temnepartypa
Temnepatypa BHYTPEHHEN CTEHKU YCTbs
Temnepatypa BHYTPEHHEN NOBEPXHOCTU YCTbs MPU TEMMNEpaType paBHOBECKS

Temnepatypa BHYTPEHHe NOBEPXHOCTW HEMOCPEACTBEHHO Nepes, AONONHNTENb-
HOW Tennounsonsaumen

Temnepatypa HapyXHOro Bo3ayxa

CpefHsa Temneparypa AbIMOBbIX ra3oB

Touka pocbl BOAAHOTO napa

Temnepatypa TO4YK1 pochbl

TemnepaTypa OKpyXaroLero Bo3ayxa

TemnepaTypa OKpyxalLlero Bo3fyxa B oTanimBaembix NOMeLLeHnsX
Temnepatypa oKpyxatoLLero Boszyxa B 060rpeBaembIX 30HaxX

Temnepatypa OKpyXaloLlero Bo3fyxa B 30Hax, PacrofioXeHHbIX BHE 34aHuA

Temnepatypa OKpy)XaroLLero Bosfyxa BHe NOMELLEHNS

TemnepaTypa OKpyXatoLLLero Bo3fyxa HeNoCPeACTBEHHO Nepes, AOMNOTHATENBHO
Tennonsonsymen

Temnepatypa OKpyXaloLero cpefibl A1 HeoGorpeBaeMbIX NOMELLEeHNi A BHYTPM
3/1aHNS

Temnepatypa AbIMOBbIX Fa30B UCTOUYHMKA Tennia

Temnepatypa AbIMOBbIX [a30B NPY HOMWHAILHOW TEMI0BOI MOLLHOCTY
Temnepatypa AbIMOBbIX Fa30B NPY MUHUMaJTLHOM TENIOBOM MOLLHOCTU
BHYTpeHHUI1 NePUMETP CErMeHTa [bIMOBOTO KaHasa

CpefHsist CKOpPOCTb M0 MONEPEYHOMY CEUEHUHD

CpefHsisi CKOPOCTb Ha YCTAHOBMIEHHOM OTPEe3kKe

Mokaszatens hopMbl

EAnHuLbl namepexmsa
Br
Br
KBT
KBT
KBT
M
Lox/(kr mK)
Lox/(kr mK)

M

m/c

m/c
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OKoHuaHVe Tabnmupl 1

O603HaveHne HanmeHoBaHve EavHuubl nsmepeHuns
z BbicoTa Hag, ypoBHEM MOpPA M
a KoathdhmumeHT Tennonepesaumn B1/(M2+ K)
@3 COOTHOLLUEHE MaCCOBbIX PACX0A0B BO3AyXa [/ TOPEHNA U [bIMOBbIX ra30B —
Y Yron mexay Hanpas/ieHUAMMN MOTOKOB °
5 TonwuHa cnos M
e KoathpmumeHT nsnyyeHns YepHoro Tesna, UCnyckaemoro noBepxXHOCTbIO —
C KoaththmumeHT conpoTvBEHNS B pe3y/ibTaTe U3MEHeHW HanpasneHns nwunm no- —
NepeyHoro CevyeHns /MM 3MeHeHWn MaccoBOro pacxoa AbIMOBbIX ra30B
n [OunHamunyeckaa BA3KOCTb H.c/m2
Ty KA nctoyHuka Tenna —
Wy KM, nctoyHmka Tenna npu HOMWHa/IbHOM TEM/I0BOM MOLLHOCTM —
s KoathdpmumeHT TENNONPOBOAHOCTH BT/(M + K)
P MnoTHocTb Kr/m3
PI MMNOTHOCTL HapyXHOro BO3Ayxa Kr/m3
Pm CpefHsa Mo yCTaHOB/IEHHON AJ/IMHE U MO MonepeyHOMy CeYEHWMIO MAOTHOCTb Abl- Kr/m3
MOBbIX ra3oB
a(Co2) O6bemHasn koHueHTpauma C02 %
0(H20) O6bemHan koHueHTpauua H20 (BoasHoro napa) %
°Rad KoadhthnumeHT nanyyeHms abcontioTHO YepHOro Tena BT1/(m2 mK4)
v KoathdpmumeHT conpoTreieHns BCeACcTBre TPeHUS B AbIMOBOM KaHase —
Tepmunyeckoe conpoTuBeHue M2 mK/BT

LLI

Tabnuuya 2— OononHUTENbHbIE UHAEKCHI

O603HaveHne HanmeHoBaHue EAnHUUBI n3MepeHns
a BHeLlHaa cTopoHa —
A [bIMOBbIe rasbl —
b Ycnosue paBHOBeECUS MO Temneparype —
B Bosayx oA ropeHus —
D BopgsHoi nap —
e Bxop, —
F OTKPbITBIA KaMuH —
G I3mMeHeHne ckopocTu —

i BHYTpeHHsIsi cTopoHa —

K KoHaeHcaums —
L HapyxHasa atmocchepa —
m CpefHee 3HayeHue —
M Cwmecb —
n MopsiakoBbIA HOMEp —
N HomwuHanbHoe 3HaveHve —
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OKOHYaHve Tabnmupl 2

O603HaveHne HanmeHoBaHue EAnHnUbI n3mepeHus
NL JlononHnTEeNbHBLIN BO3AYX —
o] Bbixog, 13 obIMOBOWA TPY6bI —
(0] V36bITOYHOE AaBrieHne —
tot Bcero (1toro) no Bcem ceveHunsm (OTpeskam) —
U OkpyxatoLLniA Bo3ayx —
\% CoeANHUTENbHBIN 2N1EMEHT —
w VICTOYHWK Tenna —

5 MeToauka pacuyeta KOHCTPYKUWUIA ANs yaaneHus npoayKToB CropaHus,
3a MICK/TIOYEHNEM CUCTEMbI «BO3AyX—/bIMOBbIe rasbi» (LAS)

5.1 O6uwwmne npuHUUNbI

PacueT BHYTpeHHUX pa3MepoB (MONEPEUYHOro CeUYeHUs1) KOHCTPYKUUM ANS yAANeHUst AbIMOBbIX Fa30B Noj
paspeXeHMeM OCHOBaH Ha CleAylLnX YCOBUSIX:

- MMHMMaslbHOe pa3peXeHWe Ha BXOAe AbIMOBbIX Fa30B B BEPTUKA/IbHYI YacTb KOHCTPYKLMK ANs ypane-
HUSI AbIMOBbIX A30B A0/IKHO 6bITb 6GOJbLIE WU PABHO MUHUMANIbHO HEOBXOAMMOMY Pa3pexeHuto Ha BXxoae
[bIMOBbIX Fa30B B BEPTUKA/IbHYIO YaCTb KOHCTPYKUMMW ANS yAaNeHUs AbIMOBbIX ra30B;

- MMHUMa/IbHOE pa3pexeHue Ha BXofe AbIMOBbIX ra30B B BEPTUKa/IbHYIO YacTb KOHCTPYKUMU ANS yaane-
HUSI AbIMOBbIX A30B A0/MKHO ObiThb 60MbLIE WM PABHO HEOGXOAMMOMY AAB/IEHUIO ANt NPEOAOSIEHUS COMPO-
TUB/IEHUSI MPUTOKA BO3AYXa;

- MakcuMasibHOe paspexeHue Ha BXOAe AbIMOBbIX ra30B B BEPTUKA/IbHYIO YacTb KOHCTPYKLUUU 419 yaa-
JIeHUS1 AbIMOBbIX Fa30B AO/DKHO OblTb MEHbLUE WM PaBHO AONYCTUMOMY pa3peXxeHuto Ha BXOAe AbIMOBbIX
ra3oB B BEPTUKAJIbHYIO YaCTb KOHCTPYKUMUW ANS yAaNeHUs AbIMOBbIX a30B;

- TemnepaTtypa BHYTPEHHEel CTEeHKM YCTbS KOHCTPYKUMM ANS yAaneHus AbIMOBbIX a3oB A0/KHA 6biTb
6oNblle UM paBHa NpefenbLHOK TemnepaType.

PacueT BHYTPeHHUX pa3mMepoB (MOMNEPEYHOro CeYeHUs1) KOHCTPYKLUU ANs yAasleHUsl AbIMOBbIX Fa3oB C
N36bITOYHBLIM JaBfieHNEeM OCHOBAH Ha CAeAylL X YeTbipex KpUTepusx:

- MakcMMasibHoe M36bITOYHOE JaB/ieHWE Ha BXOAE [bIMOBbLIX Fa30B B BEPTUKANIbHYH YacTb KOHCTPYKLUU
ANA yaaneHus AbIMOBbIX Fa30B A0/HKHO GbiTh MEHbLUE WM PaBHO MAaKCUMasibHO AONYCTUMOMY U36bITOYHOMY
[aBNEHNI0 HA BXOAEe AbIMOBbIX ra30B B BEPTUKa/IbHYIO YaCTb KOHCTPYKLUMU AN1S yAANEHUS AbIMOBbIX ra3os;

- MakcuMasnbHoe U36bITOUHOE JaBfIEHVE B COEAMHUTE/IbHOM 3/IEMEHTE U B KOHCTPYKLUU A8 yAaneHus
[bIMOBbIX Fa30B He [0/IXKHO NPEeBbIWAaTh U36bITOYHOE AAB/IEHUE, HA KOTOPOE OHW paccyuTaHbl;

- MUHUMaSIbHOE M36bITOYHOE AAB/IEHME HA BXOAE AbIMOBbIX Fa30B B KOHCTPYKUWUW ANS yAASIEHUS AblMO-
BbIX Fa30B A0/HKHO 6bITb GO/bLIE UM PABHO MUHUMAaNLHOMY nepenajgy AaB/ieHUi Ha BXo4e AbIMOBbIX ra3oB
B KOHCTPYKLUU ANS yAANEHUS AbIMOBbIX ra30B;

- TemnepaTtypa BHYTPEHHEil NMOBEPXHOCTU YCTbsl KOHCTPYKLUMU ONA yAaneHusl AbIMOBbIX Fa3oB [0/KHa
6bITb GOJIbLLE WM paBHa NpefesibHOI TemnepaType.

MpnmevyaHne — Tpe6OBaHI/IF| K MakCMMaJ/lbHOMY pa3peXxeHnio nin MUHUMaslbHOMY MOJI0XKUTE/IbHOMY AaB-
NEeHN 0653aTerbHbl TOIbKO B TOM Cnydae, ecnn cyuectsyeTt BerHVIVI npegen ona paspexeHuna B UCTOYHUKaX Tenna,
pa60Ta+0L|.|,|/|x nog paspexeHnem, um HVDKHUIA npegen anda nepenaga AaBHEHMVI B UCTOYHUKaX Tenna, pa60Tar0u.u/1x B
yCcnoBusax M36bITOYHOIO AaB/IEHUSA.

[NA KOHTPONSA BbINOSIHEHUA YKa3aHHbIX TPe6GOBaHMIA NCNO/bL3YIOT ABA YC/NI0BUS BHELLHEN cpeasbl:

- MMHUMa/IbHOE pa3pexeHne U MakcuMasbHoe M36bITOYHOE AaBfeHUEe BbIYMCAAKT A5 YCNOBWIA, Korga
TennoBasi Harpyska KOHCTPYKUUWU ANs yAaneHus AbIMOBbLIX ra3oB sIBNSAETCA MWUHMMasbHON (T. €. BbICOKasi Ha-
pyXHasi Temnepatypa);

- MMHMMAa/ibHOE paspexeHne U MUHUMasibHOe M3GbITOYHOE AaBfieHue, a Takke TemnepaTypy BHYTPEH-
Heli MOBEPXHOCTW BbIUUCASAOT 415 YC/IOBMWIA, Korga Temnepartypa BHYTPU KOHCTPYKLMKW ANSA yAaneHua AbiMo-
BbIX ra30oB sIBASETCA MUHMMaNbHON (T. €. HU3Kaa HapyXHasi Temnepatypa).
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5.2 TpeboBaHuA Mo AaB/eHUIO

5.2.1 KoH

CTPYKUUM ANS yAaneHns AbIMOBbIX ra30B Moj paspexeHuem

JO/MKHBbI BbINONMHATLCA C/iefyloLliMe COOTHOLWEeHUA:

necnun npumeH

roe Pz —

PH —
PR—
PL—
PWN ~
PRV —
PB —
PZe —

PZmax —

PWmax —
PZemax —

Mpumeu

5.2.2 KoH

PZ=PH~ PR~ PL~ P\N+ PFV + PB = PZe’ (1)
PZ* PB 2)

nMo
PZmax ~ PN ~PR ~ PW\lTax + "FV + PB ~ PZemax’ (2a)

MWHUMa/IbHOE pa3pexeHune Ha BXOAe [bIMOBbIX ra3oB B BEPTUKa/IbHYIO HacTb KOHCTPYKLUU
ONA ypaneHus AbIMOBbIX rasoB (cm. 5.10), Ma;

camoTtdra, MMa;

COMPOTMB/IEHNE BEPTUKA/IbHON YacTW KOHCTPYKUMK A5 yAalleHUs 4bIMOBbIX rasos, Ma;
BeTpoBOe fAaBrieHune, MNa;

HeobxoAuMoOe faBrfieHne ANA NPeofosieHns CONPOTUB/IEHUA UCTOYHMKA Tenna, Ma;
Tpebyemoe fasfieHne A/ NPeofosIeEHNS CONPOTUBNEHNA COeUHUTENBHOIO 3fiemMeHTa, Ma;
Tpebyemoe faBneHne ANs NpeofosieHUss conpoTUBAEHUA nputoka Bosayxa (cMm. 5.11.3), Ma;
MUHAMA/IbHO HEeo6X0A4MMOe pa3pexeHne Ha BXOLe [bIMOBbIX ra3oB B BepPTUKas/IbHYI 4acTb
KOHCTPYKUUW A5 yaaneHna AbIMOBbIX rasos, [a;

MakCumManbHOe paspexeHue Ha BXOofe [AbIMOBbIX rasoB B BEPTUKa/IbHYIO 4acCTb KOHCTPYKLUK
ANa yaaneHvus AbIMOBbIX rasoB (cMm. 5.11), Ma;

MakCUManbHO AOMNYCTUMOE pa3pexeHue UCTOYHMKa Tenna, [a;

MaKkCMMa/lbHO BO3MOXHOE paspeXeHue Ha BXofe [AbIMOBbIX ra3oB B BepTUKa/IbHYHO 4acTb
KOHCTPYKUUN ANS yAaneHnsa AbIMOBbIX rasos, la.

aHne — 3HaueHusi PH 1 PRB chopmynax (1) u (2a), kak npaBusio, pasinyaroTcs 13-3a PasHbIX YCIOBUIA.

CTpyKUUn ana yganeHnda AbiMOBbIX ra3oB M306bITOYHOTO AaBfeHns

JO/MKHBLI BbINOMHATLCA C/ieAyloLlmMe COOTHOLWEHNA:

PZO ~PR~ PH+ PL- PWO*“ “ PFV - PZOe’ (3)
pzo = pZ excess’ (4)
PZO + PFV - Pz\! excess’ ®)

necnn npuMeHnmo

rae Pzo

PZOmin “ PR~ PH~ P\NOm\n ~ PB~ PFV ~ ~ZOemirv (5a)

— MakcumanbHoe M36bITOYHOoEe AaBneHne Ha BXoAe AbIMOBbLIX a30B B BEPTUKa/IbHYIO 4YacCTb
KOHCTPYKUMN ANnd yganeHus AbIMOBbIX ra3os, [1a;

PR — conportuBneHune BepTVIKa]'IbHOI7I 4acTW KOHCTPYKUMW ANg yaaneHna AbIMOBbIX ra3os, [la;

PH

— camoTsra, lNa;

PL — BeTtpoBoe gaBneHue, lMa;
P\n/o — pocTynHoe gaBneHune gns npeogosieHns CoONnpoTUBAEHUA UCTOYHMKA Tenna, MNa;

PB

— Tpebyemoe faBrieHWe O/ NpeofosiIeHnss CONPOTUBNEHNUSA NpuUToKa Bosayxa (cm. 5.11.3), Ma;

PFV — Tpebyemoe gaBneHve 458 NPeofosieHNs CONPOTUBEHNS COeANHUTENBHOrO afieMeHTa, MMa;
PZOe — makcumasbHblii nepenag AaBfeHusi Ha BXoJe AbIMOBbIX Fa30B B KOHCTPYKUUIO Ana yaane-

PZ excess

p zsj excess
PZomin

PWomin
PZoemin

Mpumeu

HUSA ObIMOBbIX rasoB, Ma;
— MakcumasibHO A0MYyCTMMOE pacyeTHOe [aBfieHWe KOHCTPYKUUW O yAasleHUs AbIMOBbIX
rasos, la;

— MakcumasbHO A0MYyCTUMOE pacyeTHoe AaB/ieHne CoeAUHUTEsNIbHOTo 3/ieMeHTa, Ma;

— MUVHUMasibHOE U36bITOYHOE AAaBJ/IEHME Ha BXO4E AbIMOBbLIX ra30B B BEPTUKA/IbHYH 4acTb
KOHCTPYKUUN ANSA yAasieHus AbIMOBbIX ra3os, [a;

— Tpebyemoe n36bITOYHOE AaB/ieHMe UCTOYHUKA Tenna, Ma;

— MUVHUManbHbI nepenaj AaBfeHWs Ha BXO4e AbIMOBbIX Ta30B B BEPTUKA/IbHYH 4YacTb
KOHCTPYKUUN ANSA yAasieHus AbIMOBbIX ra3os, [a.

aHne — 3HayeHus PH n PR B chopmynax (3) un (5a), kak npaBuio, OTMYaOTCA ApYr OT Apyra us3-3a

pasnnumnsi yCroBuiA.
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5.3 TpeboBaHuA no Temneparype

JOMIXHbI BbIMOMIHATLCA CREAyloLMe COOTHOLEHUA:

roe 7iob — TemnepaTypa BHYTPEHHE NOBEPXHOCTU YCTbS KOHCTPYKUUW ANS yAaneHus AbIMOBbIX Fa3oB npu
Temnepartype paBHoBecus, K;
7ig — npegenbHaa Temnepartypa, K

B cnyvyae ecnv 1a 4acTb KOHCTPYKLMKN ANA yaaneHnsa AbIMOBbIX ra3oB, KOToOpas pacnosiaraetcs Bbllle KPbl-

WK, UMEET JOMONMHUTENBHYIO TENIOBYIO M30/ALUIO, TO AO/IKHO TAKXE BbINOMHATLCA Cnefyloliee COOTHOLWeEHKE:

Nirb - T’ (7)

roe 7jrb — TemnepaTtypa BHYTpEeHHeli MNOBEPXHOCTM HEMNOCPeACTBEHHO nepen AOMOSHUTENbHON TensoBol
nsonsuuei, K.
MpepensbHol TemnepaTypon 7ig ANa KOHCTPYKUMW AN yAaneHUs AbIMOBbIX ra3oB C CYXUMU YCOBUSAMM
aKcnayaTtaumm gos/mKHa ObITb TeMnepaTtypa KoHAeHcauuun 7isp AbIMOBbIX ra3os no 5.7.6.
MpepensHol TemnepaTtypoi 7ig ANA KOHCTPYKUMMW A5 YAANEHUS AbIMOBbIX ra3oB C B/I@XHbIMU YCNOBU-
AMW 3KcnayaTauun gosmkHa 6biTb Temnepartypa 273,15 K, nckawyvawwas obpasoBaHMe fbAa Ha Bbixoge u3
KOHCTPYKUUWN N5 yAaneHnsa AbIMOBbIX ra3os.

MpumeyaHune — Heobs3aTenbLHO CpaBHVBaTL TEMMNEPATypy BHYTPEHHel MOBEPXHOCTW nepeg AONoSHUTE b-
HOIi TENM0BON n3onauvei 7ib ¢ gonyctumoln npeaenbHol TeMnepaTtypoli AbIMOBbIX ra30B 7 , €C/IM 3HAYeHNe TepMuye-
CKOro COMNpOTMB/EHUS OONO/HATENIbHON TENNOBON 130nsAumMM He npesbiwaeT 0,1 (M2 «K)/BT.

Heo6si3aTeslbHO NMPOBOAUTL YKa3aHHOE CPaBHEHWE A1t KOHCTPYKUWW ANS yAaNeHUs AbIMOBbIX ra3oB C
B/TQXHbLIMU YCMOBUSIMU 3KCNyaTauun, ecny 3HaYeHne TeMNepaTypbl OKpyXallero Bo3gyxa HenocpeacTBeH-
HO nepepg AOMNOMHUTEIbHOW Tena0BON n3onsaunei 6onbwe nan pasHo 0 °C.

5.4 MeToguka pacdeta

[na pacyeTa 3HayeHuWli faBneHUs U TeMnepaTypbl N0 3aBUCUMOCTSAM, BblpaXeHHbIM ypaBHeHusamn (1),
(2), (2a), (3), (4), (5), (5a) u (6) cnegyeT NOMY4YUTb 3HAYEHUA NapamMeTpPOB XapakKTepPUCTUKU LbIMOBbIX ra3oB
OTOMUTENBHOrO yCTpOiicTBa B COOTBETCTBUM C 5.5.

MapameTpbl, ykaszaHHble B 5.6, AO/MKHbI ObiTb MOIYYEHbl AN KOHCTPYKUUU ANS yaneHus LbIMOBbIX
rasoB U ee COeAUHUTENIbHOrO 3fieMeHTa. [Na HOBbIX KOHCTPYKUMIA O yAasleHUus AbIMOBbLIX rasoB cnegyer
ncnonb3oBaTb NpeaBapuUTesibHO paccyYUTaHHOe 3HavyeHue pasMmepa AbIMOBOr0O KaHana.

B 5.7—5.11 npeacTaBnieHbl BblYUCNEHUS, HEOOX0AMMble A5 3aBepLIEeHNs TENTOTEXHMYECKOTO 1 aspo-
ONHaAMWYECKOro pacyeta KOHCTPYKUUN ANA yAaneHUsa AbIMOBbIX ra3oB. ®opmynbl B 5.7 o6ecneynBatoT BblUYNUC-
NEeHNss OCHOBHbIX NapameTpoB, KOTOpPble HEO6XOAMMbI AN AafbHEWLWNX pacyeToB.

B 5.5.3 n 5.8 npuBegeHbl hopmynbl AAS BbIYMC/IEHUS COOTBETCTBYHLMX TeMmnepaTtyp. dopmynbl gnsa
BblUNC/IEHUA MNOTHOCTU AbIMOBbIX ra30B U UX CKOPOCTU NpuBefeHbl B 5.9.

MeToanky n3 5.10 n 5.11 cnegyet ucnonb3oBaTb A4/19 KOHTPOSA BbINO/IHEHNUS TpeboBaHMl NO AaBMEHUID.

MeToanky 13 5.12 cnepyeT Mcnosb30BaTth A/19 KOHTPOASA BbINOMIHEHWUS TpeboBaHWil No Temnepatype.

KOHTpO/b BbINO/THEHUA TpeboBaHWil NO AaB/IEHUIO U TeMnepaType cnegyeT NpoBOAUTb ABaXAbl:

- A1 HOMUHa/IbHOV TENNI0BOW MOLLHOCTU UCTOYHMKA TENNa;

- AN HAMMEHbLIEro 3HayYeHus K3 Auanas3oHa TensioBbiX MOLLHOCTEelM, YKa3aHHOro n3roToBuTenem uc-
TOYHMKa Tenna.

Mpn HeBbINONHEHUN TpebOBaHMSA NO AaBNEHUI0 A1 MaKCMMas/lbHOro paspexeHuns (2a) wam TpeboBaHuii
no temnepatype (6) u (7) AN KOHCTPYKUMA ANA yAaNeHUs AbIMOBbIX Fa30B Mog paspexeHumem ycnoBus Mo
OaBNeHuo uauM TemnepaTtypHble YCNOBUA AOMYyCKaeTCA KOHTPO/AMpoBaTb NMyTeEM yyeTa B COOTBETCTBUU C pas-
Aenom 6 [onosfHUTeNbHOro Bo3ayxa, NoAMeLlnBaeMoro K AbIMOBbIM ra3am.

MpumeuyaHue — ECAU Npy HEBBINOHEHUN TPEGOBaHUIA N0 TEMMNEPATYPE YTBEPXAAETCS, UYTO OTCYTCTBUE B/a-
I HE rapaHTNPOBAaHO, TO B C/IEAYHOLLMX C/lyyasiX HET HEO6XOAMMOCTM NMPOBOAUTL KOHTPOJIb TPe6OBaHWA Mo Temneparype:

- KOrfla UICTOYHUK Temnsia 3aMeHsIIoT YCTPOCTBOM, MOLLHOCTL KoToporo MeHee 30 KBT;

- KOrga noTepu C AbIMOBLIMM Fa3amu B UCTOUHUKE TEM/a COCTaBNSIOT He MeHee 8 %

- KOra UCTOYHUK Tenna 060pyAoBaH CTabuin3aTopoM MoToKa, KOTOpbIi 06ecrneunBaeT JOCTATOUHYH BEHTUMSLMIO
KOHCTPYKLUMW A1 YAANIEHWS AbIMOBbLIX ra30B MPU €e HU3KOW NPOV3BOAUTENILHOCTMW, WM KOTAa KOHCTPYKUUS AN yAasieHus
[bIMOBbIX ra30B He paboTaeT. 3TO AOCTUTAETCS NPEBbILLIEHUEM YPOBHSI MOLLHOCTU UCTOYHMKA TEmn/a.

10
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5.5 MapameTpbl XapakKTepUCTUK AbIMOBbIX ra30B UCTOYHMKA Tenna

5.5.1 O6wuKe nonoxeHus

[ns BbluMCNEHWA 3HaYeHuli TemnepaTtypbl U faB/ieHUs Heob6xo4umMO onpefenuTb TpUM napameTtpa xa-
pakTepPUCTUK AbIMOBbIX Fa30B UCTOYHMKA Tena, TakMe Kak MacCoBbl/i pacxof AbIMOBbIX rasos, Temneparypa
AbIMOBbIX Fa30B, MUHMMaNbHO HEO6XOAUMOE paspexeHwe WM MakcuMasibHOoe M36bITOYHOEe AaBfieHue uc-
TOYHMKa Tenna.

JononHnTeNnbHO A0MKHbI ObiTh YKa3aHbl BUA, UCNOMb3yeMOro Tonamea, o6bemMHas kKoHueHTpauusa C02 B
AbIMOBbIX rasax u reomeTpunyeckme pasmepbl COeUHUTENIbHOIO 3/1eMeHTa.

TunosBble napameTpbl ANA HEKOTOPbIX BMAOB TONAuBa npusegeHsl B Tabnuue B.1.

TunoBble napameTpbl A/19 HEKOTOPbLIX BUAOB UCTOYHMKOB Tensa npusefeHsl B Tabnuuax B.2 n B.3.

5.5.2 MaccoBblii pacxof AbIMOBbIX Fa30B U MacCOBbIi pacxo BO3Ayxa A1 TOPeHuns

5.5.2.1 MaccoBblli pacxog AbIMOBbIX ra30B M MaCCOBbIi pacxof BO3gyxa A1 TOPeHus Npy HOMUHaNb-
HOIi TeNNOBOI MOLWLHOCTM UCTOYHUKA Tensna

[nAa BblYMCAEHUSA 3HAYEHWUI faBfeHna n TemnepaTtypbl N0 B3anMOCBA3aHHbIM ypaBHeHuam (1)— (6) cne-
AyeT NoslyuynTb MacCoBbIi pacxof AbIMOBbLIX ra30B MPU HOMUHAMILHOW TEN/I0BOA MOLLHOCTA UCTOYHUKA Tenna.

Ecnu aTOoT napameTp OTCYTCTBYET, MacCOBbIil NOTOK AbIMOBbIX ra30B U 06bEMHYIO KOHUeHTpauuo C02
MOXHO onpefennTb no gopmynam un3 Tabnuy B.1, B.2 nan B.3 (npunoxeHne B).

Ecnv KOHCTPYKUMA ONA yaaneHua AbIMOBbIX ra3oB COefiMHeHa C UCTOYHUKOM Tenna, pabotawowum Ha
pasHbiX BMAax TOMauBa, BblYMCNEHME W onpefesieHne pasMepoB cnefyeT BbINONHATL C yYeTOM BCEX BUAOB
TON/MBa, NPUroAHLIX ANSA 3TOrO YCTPOlCcTBAa.

Mpu Hanuunun B UCTOYHMKE Tenna ctabunmsatopa NOTOKA MacCcOBbli pacxof AbIMOBbIX ra3oB crefyeT
ncrnosnb3oBaTb nocne crtabunusaropa nortoka.

MaccoBblli pacxof AbIMOBbIX ra3oB T W MaccoBblii pacxof BO3gyxa A1 TOPEHUA TB OTKPbITOro Kamu-
Ha 3aBUCUT OT pa3mepa npoema B Kamepe CropaHus.

Mpu BblYMC/IEHUN UCMONBL3YIOT CreayloLwyo hopmyny:

rh = fm rAF, 8)
TB =T, (8a)

roe fmf — koachdpuymeHT maccoBoro pacxoga OTKPbITOro KaMuHa, Kr/(c m2);
Af — nonepeyHoe ceyeHune npoema OTKPbLITOrO KaMuHa, M2.

[ns OTKPbITbIX KaAMWHOB, Y KOTOPbIX BbiCOTa NMpPOEMAa MEHbLle WX paBHa €ro WWpUHe, NPUMEHSIOT:
fmf =0,139 kr/(c *Mm2).

[ns  OTKPbITbIX KaMWHOB, Yy KOTOpbIX BbicOTa Mpoema 6o0Nblie €ero WWPUHbI, NPUMEHSIOT:
fmf = 0,167 kr/(c *Mm2).

O6beMHy0 KoHueHTpauuw CO02 B AbIMOBbIX rasax OTKPbITOTO KaMWHA MOXHO MPUHATb pPaBHOA
cr(C02) = 1 %.

5.5.2.2 MaccoBblli pacxoj AbIMOBbIX ra30B U MacCOBbI/i pacxof Bo3ayxa A/ FOPeHUs npy MUHUManbHO
BO3MOXHOI TEN/0BOW MOLLHOCTHU

Ecnv MCTOYHMK Tenna npefHasHayeH Ans paboTbl B YC/I0OBUAX MOAY/MPOBaHWA, crnegyeT MPOBOAMTb
[ONOSIHUTENBHYO NPOBEPKY TpeboBaHWl N0 AaBNeHW U TemnepaType AN MacCoBOro pacxoga AbIMOBbIX
rasoB M MaccoBOro pacxofja Bo3gyxa A1 FOPeHus Npu HauMMeHbllell BO3MOXHOW WM fOonyCTUMONW TensioBol
MOLLHOCTN MCTOYHUKA Tenna.

Ecnu un3rotoBuTenb He MpegocTaBuUT napameTpbl AbIMOBbIX a30B A1 HauMeHbllell Tens0BON MOLL-
HOCTMW, UCNOJ/Ib3YKT MACCOBbI/ pacxof, COCTaBAAWMNI TPETbID YacTb MacCcoBOro pacxoga AbIMOBbIX ra3oB U
MacCOBbI pacxog Bo3gyxa ANns ropeHus npy HOMUHaNbHO TEN/TOBOA MOLLHOCTMW.

5.5.2.3 MaccoBblil pacxog AbIMOBbIX Fa30B U MacCOBbI/i pacxof BO3Ayxa A8 rOpeHus npyu makcumanb-
HOM paspexeHun Unum MUHMManbHOM Nepenaje AaB/IEHUS UCTOYHMKA Tenaa

Ecnv HeobxoaMMO paccumTaTb MakcMMasbHOe paspexeHue UM MUHUMasibHoe M36bITOYHOEe AaBrieHne
Ha BX0OJe B BEPTUKA/IbHYIO 4acTb KOHCTPYKUMW AN yAaneHus AbIMOBbIX ra3oB, TO cnefyeT MCNo/sib30BaTb
[JaHHble N3roToBUTENA NO MAcCOBOMY pacxoAy AbIMOBbIX ra30B U MacCoBOMY pacxofy BO3fyxa A1 TOpeHus
UCTOYHMKA Tenna npy MakCMMaslbHOM pa3pexeHun Uan MUHUMasbHOM M36bITOYHOM fAaBMEHUU.

5.5.2.4 MaccoBblil pacxof AbIMOBbIX Fa30B C MpUcocamMmu BO3Ayxa

Ecnu nprcocekl Bo3gyxa nofakwTcsa perynatopom AOMNOMHUTENbHOTo BO3ayxa uam ctabunn3atopomM noTo-
ka, TO NOTOK BO34yxa criefyeT BblYMCAATbL B COOTBETCTBUU C 6.3 B 3aBUCHMOCTU OT CYLLECTBYIOLWEN pasHOCTU
MexXay AaB/IEHWEM B MOMELLEHNU, B KOTOPOM YCTAHOBJ/IEH WCTOYHWK TeNna, U faB/IeHNEM Ha BXOAE B BEPTU-
Ka/lbHYH 4YacTb KOHCTPYKUUWN ANS yAaNeHUS AbIMOBbLIX ra30B WU B COEAUHUTENIbHOM 3/1IEMEHTE.
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5.5.3 Temnepatypa AbIMOBbIX ra3oB

5.5.3.1 TemnepaTypa AbIMOBbIX ra30B NPy HOMWHA/IbLHON Ten/I0BOM MOWHOCTM TWN

3HayeHne TemnepaTypbl AbIMOBbIX Fa30B NpY HOMWHA/bHON TennoBoin mowHocTu TWN cnepyet nosny-
UNTb OT U3FOTOBUTENSA UCTOYHMKA Tenna.

Mpn Hanuuum B UCTOYHMKE Tennaa ctabunusatopa NoToka cnefyet UCNOMb30BaTh 3Ha4YeHUe Temnepary-
pbl AbIMOBLIX Fa30B Mocsie ctTabunusaTtopa notoka. Ecnm n3rotoBuTenb NpegocTaBUT 3HAYEHUA TemnepaTypsbl
AbIMOBbIX ra30B nocne crtabunuMsaropa NOTOKa B 3aBMCUMOCTU OT paspexeHus, TO Npu BblYUCEHUN cregyet
NCMNoNb30BaTb 3TN AaHHble. Ecnn TemnepaTypa AbIMOBbIX ra3oB TWN OTKPbITOroO KaMnHa He U3BECTHa, TO cfe-
ayeTt ncnonb3osaTtb 3HavyeHne WN = 80 °C (7"WN = 353,15 K).

5.5.3.2 Temnepatypa AbIMOBbIX Fa30B NpY MUHUMa/IbHO BO3MOXHOI TENA0BON MoWHOCTKU TWmin

3HayeHne caMoil HM3KOI M3 yCTaHOBJ/IEHHbIX TEMNepaTyp AbIMOBbIX razoB TWmin, °C, cnegyeT nosyunTb
OT M3roTOBUTENSA UCTOYHMKA Tensa. Ecnv Takme gaHHble OTCYTCTBYHT, TO UCNOMb3YKT 3HAYEHNE, COCTaBASAD-
wee 2/3 3Ha4yeHUa Temnepartypbl AbIMOBbIX ra30B NpyY HOMWHA/IBHOW TEMN/I0BOM MOLLHOCTY.

5.5.3.3 TemnepaTypa AbIMOBbIX ra30oB Npy MakCHMajibHOM pa3pexeHun uam TpebyemMoM Wn36bITOYHHOM
[aB/IeHUN UCTOYHUKA Tensna

[ns BblUMCNEHNS MaKCUMasIbHOTO pa3pexeHuss WaM MUHMMasIbHOTro U36GbITOYHOrO AAaBJ/IEHUS B BEpPTU-
KanbHOW 4acTu KOHCTPYKUMWM ANS yAaneHus AbiIMOBbIX ra3oB TemnepaTtypy AblMOBbIX ra3oB Npu Makcumanb-
HOM pas3pexeHun uam n3bbITOYHOM AaBfeHUN B UCTOYHUKE Tensa npu Heob6xoAMmMOoCTu crefyeT NoayyunTb oT
M3roTOBUTE/IA UCTOYHUKA Tenna.

554 Heob6xognmoe gaBrieHMe Anasi NPeofosIeEHNsT CONPOTUBAIEHNUA UCTOYHUKA Tenna P\H B KOH-
CTPYKUUWN AN yAaneHus AbIMOBbIX ra3oB NoJg paspexeHuem

[nsa pacueta KOHCTPYKUMW ANS yaaneHus AbIMOBbIX ra30B Mo, paspexeHnem 3HadyeHne Heob6xoaMMoro gasie-
HUS 019 NPEeO0A0SIEHUS COMPOTUB/IEHMS UCTOYHMKA Tenna Pw cneayeTt noayuynTb OT U3rOTOBUTENSA MCTOYHMKA Tensa.
Ecnn 3HaueHnsa oTCyTCTBYIOT, TO NOAXOASALWME 3HAYEHNS HEOO6XOAUMOrO AaB/IeHUs ANS NPeoAoIeHNs CONPOTUBIEHUS
UCTOYHMKA Tenna cregyeT BbloNpaTb B COOTBETCTBYHLIUX CTaHAApTax Ha M3roToB/ieHWe MCToYHUKa Tenna. lMpu oT-
CYTCTBUM TaKMX 3HAYEHUI AN UCTOYHWKOB Tenna — cM. Tabnmuyy B.2 (npunoxeHve B). Ecniv gocTynHoe 3HaveHue
MUHVMaJSIbHOTO HEeO06X0A4MMOro AaBfeHus AN NPeofosieHUs COMPOTUBAEHUSA SABNSETCA OTpUuAaTesIbHbIM YMCI0OM
(4To 03HauvaeT paboTy B YyCNOBUSX U3OLITOYHOIO AABEHMS), TO B pacyeTax c/iefyeT UCnosib30BaTb 3HAYEHNE PW - © -

Ecnun gna ncTouyHMKOB Tensa Ha rasoBoM Ton/uBe, oTHocAwmMxca K tuny Bl (cm. [1]), nsrotoButenem He
npefocTaB/ieHbl MOATBEPXAEHHbIE AaHHbIE MO cTabuamsaumm nNoToka, TO AN TaKWX UCTOYHMKOB Tensja Ha ra-
30BOM TOM/IMBE 3HAYEHNE MWHUMAsIbHOTO pa3pexeHuns NpuHMMalT paBHbiM 3 Ma, a 4Na BCex APYTMX ra3oBbIX
YCTPONCTB, 060pyA0BaHHbIX cTabunusatopom notoka — 10 Ma.

Heobxonnmoe fasneHue O NpeofosieHUus COnpoTMBMEHUSA UCTOYHMKa Tenna Pw, Ma, Heob6xoaumoe
ANa paboTbl OTKPbITbIX KAMWHOB, CnefyeT BblYMCAATbL C UCMOIb30BAHMEM MAaCcCOBOro pacxoja AbiMOBbIX ra3oB
M NONEepeyvYHoro cevyeHns yCTbs KOHCTPYKLWW ANS yAaneHUs AbIMOBbIX ra3oB. CamoTAroin B kKaMWHE U B AbIMO-
cbopHuke cnepyeT npeHebpedb. MecTHOe CONpPOTUBAEHNE AbIMOCOOPHUKA YUNTBIBAKOT NYTEM UCMO/Ib30BaHMUSA
Koatppunumnenta ctabunbHocTn notoka SE = 1,5.

T
Pw = ~ e ©)
2Pw ' NN

rae T — MacCoBblli pacxod AbIMOBbIX ra3oB, Kr/c;

SE — aspogmHammyecknin KoagpuumMeHT CTabunbHOCTU NOTOKA;
pwW — MNJIOTHOCTb AbIMOBbIX ra30B B NaTpybke OTKPbITOrO KamuHa, Krim3;
/AW — nonepeyHoe ceyvyeHue BbIXOAHOIO naTpy6ka OTKPbITOro KamuHa, M2.

5.5.5 MakcumManbHO AONYCTUMOE pa3pexeHne B UCTOUYHMKe Tenna Pwmax Heob6xogmmoe ans pac-
yeTa KOHCTPYKUUM ANA yaaneHusa AbIMOBbIX ra3oB, paboTaloLeii B pexmnme paspexeHus

Mpu pacyeTe KOHCTPYKUMW ANA yAaneHus AbIMOBbIX ra3oB, paboTatlleli B pexume paspexeHus, 3Ha-
YyeHne MakcumasbHO AONYCTMMOro paspexeHuss ucTouHnka Tenna Pwtax MNPV Heo6xoamMmocTy cnegyeT nosny-
YNTb Y N3rOoTOBUTENSA UCTOYHMKa Tenna.

5.5.6 MakcumanbHO AONyCTUMOE AaB/ieHne A1 NPeofo/IeHNA CONMPOTUBIIEHNA NCTOYHUKA Tenaa
Pwo, Heob6xoaMMoe AN pacyeTa KOHCTPYKUUU ANA yaaleHnsa AbIMOBbIX ra3oB, paboTallwen B pexu-
Me N36bITOYHOro AaBJ/IeHUNA

Mpu pacueTe KOHCTPYKUMW A8 yAaneHus AbIMOBbIX rasos, paboTawwei B pexvme M36bITOYHOIO gaBs-
NeHVs, 3HayeHne MakCuMasibHOro AONyCTUMOro AaB/ieHnsa ANS NPeofo/IeHNA CONPOTUBIEHUA UCTOYHMKA Ter-
na Pwo npu Heo6xo4MMOCTU cnefyeT NosalyuynuTb Y U3rOTOBUTENA UCTOYHMKA Tenna.
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5.5.7 MunHUManbHOe fonycTuMoe faBsieHue A/19 NPeofosieHUs CONPOTUBJ/IEHUA UCTOYHUKA Ter-
na Pvvomin’ Heobxoanumoe NS pacyeTa KOHCTPYKUMU ANA yAaneHusa AbIMOBbIX rasoB, paboTarouiein B
pexunme n3bbITOYHOrO AaBNeHNs

Mpu pacueTe KOHCTPYKUUM ANS yAaneHus AbIMOBbIX rasoB, paboTalowein B pexmMme nM3bbITOYHOrO AaBs-
NeHnA, 3HayeHne MUHNUMAaNbHOro AONYCTUMOIO AaB/ieHUs 418 NPeofosIeHNA CONPOTUBIEHUA UCTOYHMKA Ten-
na Pyvomin MNP Heo6xoaMMOCTM cnegyeT NOAYYUTb Y U3FOTOBUTENSA UCTOYHMKA Tenna.

5.6 NMapameTpbl 419 pacyeTa

5.6.1 O6wure NnonoxeHus

[ns BbluMCNEHNS COOTBETCTBYHLWMX 3HAYEHU faBNeHUA U TemnepaTypbl crieayeT onpefennTb LWepo-
X0BaTOCTb BHYTPEHHE MOBEPXHOCTM U TEPMUYECKOE COMPOTUB/IEHMWE COEAUHUTENBHOTO 3/IEMEHTa N BEPTU-
KanbHOW 4YacTu KOHCTPYKUWUWN A5 yAaneHns AbIMOBOro rasa.

5.6.2 CpefHAsA WepoxoBaToCTb I

CpegHee 3HauvyeHVe LIEPOXOBATOCTU BHYTPEHHEN NOBEPXHOCTWU Tpybbl cnefyeT HalTu B nHdopmaumu,
npeaocTaBNeHHON mnsrotoButenem. CpefHme 3HaAYEHUS LIEPOXOBaTOCTEN BHYTPEHHUX MOBEPXHOCTel Tpyo,
M3roTOBJ/IEHHbIX U3 LUMPOKO MCNOJb3yeMbIX MaTepuanos, npusefeHsl B Tabnvuye B.4 (npunoxeHune B).

5.6.3 Tepmuueckoe conpoTtmusneHune 1/A

Tepmuyeckoe conpoTtuBsieHne /A AbIMOXOAHOW cucTeMbl criefAyeT HaliTu B MHopmauumn, npegocTaB-
NEHHOW M3roToBUTENEM.

Tepmunyeckoe conpoTtuBieHne 1/A 3n1eMeHTOB KOHCTPYKUUW ANSA yAaNeHUus AbIMOBbIX Fa30B C y4eToM
B/IMSIHUA MOCTMKOB xosioga (Hanpumep, MecTax UX COegMHEHUS) cneayeT HalTu B MHopmauum, npegocTaB-
NIEHHOW M3roToBUTENEM.

MpumeyaHne — BbluMcneHus, BKIOYAKOLIME TEPMUYECKOE CONPOTUBIEHNE [AbIMOXOAHbIX CUCTEM W (UNK) 3ne-
MEHTOB, Kak MpaBW/o, CNeAYET BbINOMHATb C UCMOMb30BAHNEM 3HAUYEHWUIA, NMONYYEHHbIX NMPU cpeaHeli paboueli Temnepa-
Type. [lonyckaeTcsi UCMO/Ib30BaTb 3HAUEHNE TEPMUYECKOrO CONPOTUB/IEHMS], NOJTlyYEHHOE NPU TemnepaType, ykasaHHOW B
MapKUpOBKe U3aenus.

Tepmuueckoe CONPOTUB/IEHWE MHOTOC/IONHbLIX KOHCTPYKUWUIA AN yaaneHus AbIMOBbIX a30B, U3roTOB-
JIEHHbIX Ha 3aKa3, BblUMCAT Mo popmyse

roe — BHYTPEHHWA rmapaBavyecknii guameTp, Mm;
hn — BHYTPEHHWIi rnapaBnnyecknii anameTp Kaxporo cios, m;

— TepMuUYecKoe CONpPOTUBJ/IEHME 060/0YKM TPyObl, OTHECEHHOE K ee BHYTPEHHEN MOBEPXHOCTH,
M2 mK/BT.
Ecnv TOYHble faHHble N0 OTAE/IbHbIM 3/IEMEHTaM He M3BECTHbl, TO TEPMUYECKOE COMPOTUBJIEHME A0NY-
cKaeTcsa onpenenstb, Kak NpMBeAEHO B NpusioxeHnn A. TepMUYECKOE COMPOTUBIEHNE 3aKPbIThIX BO3AYLUHbIX
npocnoek npuseaeHo B Tabnuue B.6 (npunoxeHune B).

5.7 OCHOBHbIE pacyeTHble BE/INYNHbBI

5.7.1 TemnepaTtypa Bo3ayxa

5.7.1.1 O6uwune nonoxeHus

Ona KOHCTPYKUMi Ans yganeHus AbIMOBbIX rasoB, MPOXOAALMX yepe3 oTansvMBaeMble 30HbI, cnegyet
pasnuuatb TeMnepaTtypy HapyXHOro v OKpyxaroliero sosayxa.

5.7.1.2 TemnepaTypa HapyxHoro Bo3sgyxa TL

Temnepartypy HapyXHoro so3sgyxa TLcnegyet npuHumartb Kak MakCMManbHYHO TemnepaTtypy HapyXHoOro
BO34yXxa, Npuv KOTOPOWA 6yAyT MCMONb30BaTb KOHCTPYKUUIO A5 yAaneHus AbIMOBbIX ra3oB. TemnepaTtypa Ha-
pyxHoro so3sgyxa TLANsA cucteM OTON/IEHUA OObLIYHO NPUHUMAETCA CreaylwmMm obpa3om:

TL=288,15 K (fL= 15 °C) — ans BbIYUCNEHUA MUHUMASIbHOTO paspeXeHus naM MakCMMasibHOro u3bbiTou-
HOTo JaBJ/IeHUA Ha BXOAe AbIMOBbLIX ra30B B BEPTUKa/IbHYI YacTb KOHCTPYKUUN AN yAAaNEeHUA ObIMOBbIX rasos;

TL=258,15 K (tL=-15 °C) — AnA BblYUCNEHNSA MAKCUMasIbHOrO pas3pexeHns Wik MUHUMAsIbHOIO N36bITOY-
HOro fiaBfIeHNs Ha BXOAe [AbIMOBbLIX ra3oB B BEPTUKA/IbHYIO YaCTb KOHCTPYKLMKN A8 yAaNeHUs ObIMOBbIX ra3os.

MoryT 6bITb MCMONb30BaHbl Apyrve 3HayeHus [|_Ha OCHOBaHUM [aHHbIX HaUWOHa/bHbIX CTaH4ApPTOB.
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5.7.1.3 Temnepartypa okpyxakwliero sosgyxa Tu
[NA KOHTPONS BbINOMIHEHUA TpeboBaHWI MO AaBNEHUIO AN MUHUMA/IbHOTO PaspexeHus uam Makcu-
MasibHOro M36bITOYHOIO AaBfieHnsa crnefyeT UCMNo/b30BaTb TeMNepaTypy okpyxawouiero sosgayxa Tn= 7_. Ana
KOHTPO/S BbINOSIHEHUA Tpe6oBaHWii NO AaB/EHNI0 A/15 MAKCUMasibHOTO paspexeHnss UWan MUHUMAnbHOMo 13-
ObITOYHOrO AaBfneHns, a Takke TpeboBaHuii No TemnepaTtype cnefyeT UCNONb30BaTh cneaylline 3HayeHus
TemnepaTypbl OKpyXxatrlwero sosgyxa 7u:
- ONA KOHCTPYKUMIA yaaneHua AbIMOBbIX ra3oB 6e3 kaHa/l0B NPOBETPUBAHUSA:
Tvo = 258,15 K (tUQ= muHyc 15 °C) ANns KOHCTPYKUWUW ANS yAaNeHUs AbIMOBbIX Fa30B C B/IQXHbLIM PEXWU-
MOM paboThl;
o= 273,15 K (tuo = 0 °C) gNna KOHCTPYKUMN ANA YAaNeHUa AbIMOBbLIX Fa30B C CYXMM pexumMom paboTbl;
Tub = 288,15 K(fub=15°C);
ruh =293,15 K(fuh = 20 °C);
Tul “ Tuo (“ul - “uo)
Tuu = 273,15 K (fuu = 0°C);
- AN KOHCTPYKUMI ANA yAaneHua AblIMOBbIX ra30B C KaHa/siamu NPOBETPUBAHUSA, B KOTOPbIX Hanpas/ie-
HWe OBWXEHUA BO3dyxa No KaHanam coBnajaeT C Hanpas/ieHUEM ABVWXEHUA AbIMOBbLIX ra3oBs:
Tvo = 258,15 K (fuo = MuHyc 15 °C) — AN KOHCTPYKUMIA ANSA ypaaneHus ObIMOBbIX ra3oB, paboTakwlimx BO
B/I2XKHbIX YC/IOBUSIX, Y KOTOPbIX BbiCOTa B HeoborpeBaeMblX 30HaX
BHYTPUW 34aHUA U HA OTKPLITOM BO3Ayxe npesbiwaeT 5 m;
Ao =273,15 K (fu0 = 0 °C) — AN KOHCTPYKUWMA NS yaaneHus AbIMOBbIX ra3oB, paboTalowmx B Cy-
XUX YCNOBUAX, U ANA AbIMOBbIX TPy6, paboTalowmx BO BNaXHbIX yc-
NOBUAX, Y KOTOPbIX BbICOTa B HEO6OrpeBaemMbIX 30HaX BHYTpU 34aHnNsA
N Ha OTKPbLITOM BO3[yXe He npesbilwaeT 5 m;
Ab =288,15 K (fub = 15 °C),
7uh = 293,15 K (fuh = 20 °C),

74 = 288,15 K(tu|=15°C) — ecnn BbicOTa B HeoborpeBaeMblX 30HAaX BHYTPU U CHapyXxwu 34aHus
He npesbiWwaeT 5 m;

Tu - Ao Al - "o — ec/in BbicOTa B HeoborpeBaeMblX 30HaX BHYTPW 3[aHUA W HA OTKPbI-
TOM BO3fJyXe npesbilWwaeT 5 m;

Au =288,15 K (Buu=15 °C) — ec/n BbiCcOTa B HeoborpeBaeMblX 30HaX BHYTPW 3[0aHUS U Ha OTKpPbI-
TOM BO3JyXe He npesbillaeT 5 m;

7W= 273,15 K (fuu = 0°C) — ec/n BbiCOTa B HeoborpeBaemblX 30HaX BHYTPU 3[4aHUA U HA OTKPbI-

TOM BO3fyxe npeBbiwaeT 5 M.
MoryT 6bITb MCNOMb30BaHbl ApYyrMe 3HavyeHus Ans Mo Ha OCHOBAHWW AaHHbIX HaLWOHAaNbHbIX CTaHAap-
TOB. YacTn KOHCTPYKLUU ANSA yAaneHns ObIMOBbIX ra3oB, PacnosioXeHHble B 30HaX C pasHbIMU TemnepaTypa-
MW OKpYXalLliero Bosayxa, cnegyeT pacCcuuTbiBaTb N0 CEKUUSAM C OAWHAKOBOW TeMnepaTypoil oKpyxatoLwero
BO34yXa, UM BbIYUCASATbL TeMNepaTypy BO3ayxa BOKPYr COOTBETCTBYHOLLMX YacTel HapyXHOW NOBEPXHOCTH MO
cnepywuwen opmyne:

. (W' Aib)+(1h' Ah) +(Au Au) +(iil Aj)
Ajb+ Ajh+ Aju + Aji

We A TemnepaTtypa OKpyXallero Bo3ayxa B yCTbe KOHCTPYKUUW ANS yAaneHust AbIMOBbIX ra3os, K;
G TemnepaTtypa OKpyXalllero Bosfyxa B oTanjinsaemMom nomeuienun, K;
TemnepaTtypa OKpyXalol,ero Bo3ayxa B 060rpeBaemMblX 30HaxX BHYTpU 3gaHus, K;

ruh
TeMnepaTtypa okpyxatwLlero sosgyxa 3a npegenamu sganus, K;
TemnepaTtypa OKpyxatuein cpegbl B Heob6orpeBaeMblx 30HaxX BHYTpU 3gaHus, K;

*ub njowajb Hapy>XHON NMOBEPXHOCTU KOHCTPYKUUM ANSA yAa/leHUs AbIMOBbLIX ra3oB B oTan/jinBaeMom
nomMelyeHnun, m2,

"wh njowajb Hapy>XHoli NOBEPXHOCTU KOHCTPYKUMK ANA yAaNeHUs AbIMOBbIX ra3oB B 060rpeBaemMblx
30Hax, M2;

A njowajb Hapy>XHON NMOBEPXHOCTWU KOHCTPYKUMW ANA yAaneHus AbIMOBbIX ra3oB BHE 3[aHuUSA, M2;

naouiagb HapyXHoli NMOBEPXHOCTU KOHCTPYKUMMW A5 yAasieHus AbIMOBbLIX Fa3oB B HeoGorpeBae-
MbIX 30HaX BHYTpW 34aHUs, M2.

14



FOCT P 59978.1—2022

MpumeuvaHunsa

1 Ecnu HapyxHas NOBEpPXHOCTb KOHCTPYKUMW AN1A yA&/IeHUA AbIMOBbLIX a30B, PacrofioXeHHas BHe 3[aHusA U B
HeoborpeBaeMbIX 30HaX, NPV OTCYTCTBMU BEHTUASAUMM COCTaBASIET He 6onee 1/4 yacTu OT BCeli HapY)XHON MOBEPXHOCTU
KOHCTPYKUMW ANS1 yAasieHns AbIMOBbIX ra3oB, TO TeMnepaTypa OKpyXarLero Bosayxa v MOXeT ObiTb MpUHSITa paBHO
288.15 K (/u= 15 °C).

2 Ecnm BbICOTa KOHCTPYKUWIA AN yAAeHWUs AbIMOBbIX Fa30B C KaHa/liaMu MPOBETPUBAHWS, BEHTUIMPYEMbIMU B
HanpasfieHny, COBMajatoLemM C Hanpas/ieHVeM [ABWXEHUS [bIMOBbIX [a30B, B 30HAX, PacrnofloKeHHbIX BHE 34aHNs U B
HeoborpeBaembIx 30HaX, He NpeBbiWaeT 5 M, TO TeMNepaTypa OKpYXatoLero Bo3ayxa T MOXET ObiTb MPUHSITA paBHOW
288.15 K (/u= 15 °C).

3 Ecnn BbicoTa KOHCTPYKUUIA ANA yAaneHns AbIMOBbIX ra30B C KaHasiaMu NpOBETPMBAHUSA, BEHTUIUPYEMbIMA B
HanpasneHny, NPOTUBOMONOXHOM Hanpas/feHNO AbIMOBbIX ra30B, B 30HAX, PACMONIOXEHHbIX BHe 3[aHuA U B Heoborpe-
BaeMbIX 30Hax, He MpeBblWaeT 5 M, TO TeMnepaTypa OKpyXalollero Bo3ayxa T MOXET 6bITb MpuHSATa paBHoi 273,15 K
(tu=0 °C).

5.7.2 NlaBneHne HapyxHoro so3agyxa pL
[aBneHvne HapyxHoro Bo3sgyxa plL, MNa, onpenenaoT B 3aBUCUMOCTU OT BbICOTbI Haj YPOBHEM MOpPS NO
dopmyne

-9-2
pL = 97000 eRLTI, (12)
roe 4 — yckopeHue cBob60oAHOrO nafgeHus, pasHoe 9,81 m/c2;

R1 — rasoBas noctosiHHas Bosayxa, [x/(kr «K);
71 — TemnepaTtypa HapyXHoro sosgyxa, K;
Z — BblCOTa Haj YpOBHEM MOps, M;
97 000 — paBfieHME HapyXXHOro BO3AyXa Ha YpOBHe MOps, C NONpaBKol Ha norogHble ycnosus, Ma.

5.7.3 N'a3zoBas nocTtosiHHas

5.7.3.1 Ta3oBas nocTtosiHHasa Bo3ayxa RL

Fas3oByl NocTosHHYK Bo3ayxa RLcnepyet npuHumath paBHoi 288 [x/(kr- K) (06bemMHoe cogepxaHue
Bogbl a(H20) — 1,1 %).

5.7.3.2 Ta3oBasa NoCTOsiHHaA AbIMOBbIX rasoB R

[a30Byl0 MOCTOSAAHHYIO AbIMOBbLIX ra3oB R cnegyet onpegenatb no gpopmynam, npuBefeHHbIM B Tabniu-
yax B.1 n B.3 (npunoxenne B).

5.7.4 TINOTHOCTb HapyXXHOro Bo3gyxa p

MNOTHOCTL HapyXHOro Bo3fyxa pL BbIUMCAAOT No opmyne

= i (13)
R -T1’

roe pL — pasneHue HapyXxHoro sosgyxa, Ma;
fA_— rasoBas nocTosiHHas Bo3ayxa, Ax/(kr «K);
TL— TemnepaTypa HapyxHoro Bo3sgyxa, K.

5.7.5 YoenbHaa Ten/1I0eMKOCTb AbIMOBbIX ra3oB cp

YOenbHy0 TEn/J0eMKOCTb AbIMOBbLIX ra3oB Cp cnefyeT BblUMC/IATbL B COOTBETCTBUW C ypaBHEHUAMU B
Tabnuuax B.1 n B.4 (npunoxexne B).

5.7.6 Temnepatypa KoHaeHcaunn Tsp

[nA rasa v agM3enbHOro ToNAuBa U ApPeBECKHbI, He NoABepraBlleiica XxMMmnuyeckon obpaboTke, Temnepa-
TYPY KOHAEHcauun AbIMOBbIX ra3os [CrycTaHaB/MBaIOT N0 TOYKE POChl A1 BOAAHOro napa Tnm.

B atux cnyvasx:

Tp- (14)

Touky pocbl BOASHbIX NapoB I'p AbIMOBbLIX ra30B ANA pas3HbiX BUAOB TOMAMBA W ANA pa3HOW 06beMHOl
KOHUeHTpauun C02 B AbIMOBLIX rasax cnefyet onpegenate no popmynam (B.5)—(B.7) (npunoxexHune B).

[na yrna wn Taxenoro masyta Temnepartypa KOHAeHcauun BOASAHbIX MapoB M3 AbIMOBbIX rasoB paBHa
TemnepaTtype KOHAeHcauum Kucrotbl I3p.

B aTux cnyvasax:

rsp= Tp+ A7sp- (15)
[MoBbIWEHME TOYKM POCHI M3-3a HANWYUA B AbIMOBbLIX rasax Tpuokcuga cepbl A3p MOXHO paccymTtatb C

nomoublo ypaBHeHus B Tabnuue B.1.
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[nsa TouyHoro onpepgesieHna Temneparypbl KOHAEHcALUN KACOTbl HEOOXOAMMO 3HATb CTEMNeHb npespaLye-
HWUS AnMokcupaa cepbl B Tpuokeug cepbl (koapduuneHT npeobpasosaHns Kf). B kauecTBe opneHTMpa MOXHO npepg-
NONOXWUTb, YTO OGbEMHAA KOHLEHTpaumsa Tpuokcuga cepbl S03 cocTaBnsaeTt okono 2 % oT gnokecmnpa cepbl S02.

5.7.7 NMonpaBO4HbIi KO3(hpUyneHT ANs HeyCcTaHOBUBLUErocs TeMnepaTypHOro pexuma SH

MonpaBoYHbI KO3 PULUEHT A1 HEYCTAHOBUBLLETOCA TEMMNEPATYPHOro pexuma SH npu BbluncneHuun
MUHUMa/IbHOTO paspexeHus uiM MakcumManbHOro u3bblTOYHOro AaB/ieHUs A0/1KeH 6biTb paBeH 0,5.

MonpaBoYHbIN KOIPPULMEHT ANA HEYCTAHOBUBLLETOCA TEMMNEPATYpPHOro pexuma SH npu BbluncneHuu
MaKCMManbHOro paspexeHus Uim MUHUManbHOTO U36bITOYHOIO faBfieHUs fO/MKEH ObiTb paBeH 1.

5.7.8 AapognHamMmuyecknin KoapunumeHT ctabuibHOCTM NoToka SE

Mpy BbIUUCNIEHUN MUHUMAJIBHOTO paspexeHus KOHCTPYKUUU AN yAaneHusa ObIMOBbIX ra3oB, paboTtato-
e npy oTpuLaTeNbHOM AaB/ieHUMN, AO/MKEH ObiTb NCNOMb30BAH a3poaMHaMNYECKN KOIPPULMEHT cTabunb-
HOCTM noToka SE = 1,5. 1na UCTOYHMKOB Tensa M KOHCTPYKUWUA AN yaaneHus AbiIMOBbIX ra3oB, 060pyA0BaH-
HbIX YCTPONCTBaAMW perynpoBaHus (Hanpumep, NPOMbILU/IEHHbIE 0ObEKTbI C MOCTOSSHHbIM MOHUTOPUHIOM),
a Takke AN UCTOYHWKOB Tensa C 3aKpbiTO/ KaMepoli cropaHus, 060pyA0BaHHbIX rOpPesikoli ¢ HagayBoM, cre-
AyeT ncnonb3oBaTb 3HayeHue 1,2.

[na BbluMCNEHNS MAKCMMabHOTO M36bITOYHOIO AaB/eHNSA KOHCTPYKUNN 015 yAaleHns AbIMOBbIX ra30B as-
poavMHaMuyecknii KoappnymeHT cTtabrnnbHOCTU NoToka SE fo/mKeH 6biTb paBeEH MUHMMA/IBHOMY 3HavyeHuo 1,2

Onsa BblUNCNEHUA MAKCUMalbHOIO paspexeHus UM MUHUMaNbHOro U36bITOYHOrO AaBfeHns aspoguHa-
MUYECKNi KO3 (PUUMEHT CTaBUNBHOCTM NOTOKa SE f0NXeH 6biTb paBeH eguHuLe.

5.8 OnpepgeneHve 3HadyeHUih TemnepaTypbl

5.8.1 O6wWMe NonoxeHus

[ns npoBepkn BbINONHEHUSI TpeboBaHWiA Mo AaBNEeHU0 U TeMnepaType HEOGX0ANMO ONpPeaennTL cpem-
HIOl0 TemnepaTtypy AbIMOBbIX ra30B M TeMnepaTypy AbIMOBbIX Fa30B Ha BbIXOAE M3 KOHCTPYKUUU ANS yAaneHus
ObIMOBbIX a308B.

CpepgHtoto TemnepaTtypy AbIMOBbIX ra3oB [T, K, BbluMCAAKT No hopmyne

Tr=Tu+ 5 A - (1-e"k). (16)

Temnepartypy AbIMOBbIX Ta30B B YCTbe KOHCTPYKUWUW ONS yAaseHus AbIMOBbIX ra3oB [0, K, BbluncnswoT
no cphopmyne

To=Tu-UTe-T n)-e~K. 17)
CpepgHioto TemnepaTypy AbIMOBbIX Ta30B B COeAUHUTENLHOM 35ieMeHTe TmV, K, BblUMCASIOT No hopmyne
wmha ™ l-ek (18)

TemnepaTtypa AbIMOBbIX ra3oB Ha BXOfe B BEPTUKA/IbHYIO 4acCTb KOHCTPYKUWUU A5 yAaleHUsa AbIMOBbIX
rasos Te, K, BbluncnsawT no copmyne
Te=Tu-HTw -T U)-e-«v, (19)
roe K — koappuumeHT oxnaxaeHusa (cm. 5.8.2);
Ky — koahdumumeHT oxnaxaeHus coeguHnTenbHoro anementa (cm. 5.8.2);
Tn— Temnepartypa okpyxatuiero sosgyxa (cm. 5.7.1.3), K;
Tw — TemnepaTtypa AbIMOBbIX ra3oB UCTOYHUKaA Tenna, K.

5.8.2 BbluncneHue koagppuumeHTta oxnaxaeHunsa (K)
KoahhuumeHT oxnaxgenunsa K sbluucnsaoTt no popmyne

_Uk-L
m KCr

K (20)

roe U — BHyTpeHHUn nepumMeTp AbIMOBOI Tpy6bI, M;
lc— koappuumeHT Tennonepegaun (cm. 5.8.3), BT/(M2 «K);

L — AnuHa KOHCTPYKUUWU ANS yAaneHus AbIMOBbIX ra3oB, M;
if, — MaccoBblit NOTOK AbIMOBbIX ra3oB (cMm. 5.5.2), kr/c;

Cp — yfAenbHasa Tenno0emMKoCcTb AbIMOBbIX ra3oB (cM. 5.7.5), Ox/(kr «K).
KoathhuumeHT oxnaxpeHnsa coeguHuTenbHoro anemeHTa Kv onpegensoT B COOTBETCTBUM C ero napa-
MeTpamu.
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5.8.3 KoapduuueHT Tennonepenayum Kb
5.8.3.1 O6LwKe NoaoxXeHus

KoathpuumeHT Tennonepegayn KOHCTPYKUUN 405 yAaNeHusa AbIMOBbLIX ra3oB npu Temneparype pasBHO-
Becus Kb, BT/(M2 +K), BbluncnaT no gpopmyne

= (21)

KoathpuumeHT Tennonepegayn KOHCTPYKUMW AN yAaneHUs ObIMOBbIX Fa30B Npu OTCYTCTBMM Temnepa-
TYpPHOro paBHOBecusi K, BT/(M2 mK), BbluMCASOT No doopmyne
1
K = (22)
‘s 1, Po
@ N praaa_
rae Dh — BHYTpeHHWI rugpasnunyeckuin guameTp, M;
Dha — HapyXHblii TngpaBnvyeckuii gnameTp, Mm;
SH— nonpaBoYHbI KO3hhULMeHT Ana HeycTaHOBMBLUEToCsA TemnepatypHoro pexuma (cm. 5.7.7);
aa — KoadppuumeHT TennooTaaumn cHapyxu (cm. 5.8.3.2), BT/(M2 mK);

g — KO3(hduMUMeHT TenanooTaaun BHYTpU Tpyobl (cM. 5.8.3.2), BT/(M2 mK);
— — TepMuyeckoe conpotusneHune (cm. 5.6.3), MR « K/BT.

5.8.3.2 KoathdunymeHT Tennootgaum BHyTpu Tpy6bLl 0¢
KoathpuumneHT TennooTgaun B KOHCTPYKLUU A0SR yAaneHUs AbIMOBbIX ra3os oj, BT/(M2-K), BbluncnswT
no copmyne
mNu
a, = (23)
Pb
roe Dh — BHYTpeHHWIA rmapaBnnyecknini guameTp, M;
Nu — uucno HyccenbTa;
AL — KO3 (PMLMEHT TENNONPOBOAHOCTU AbIMOBbIX ra3os, BT/(m «K).
KoathhmnumeHT TennonpoBoAHOCTM [bIMOBbIX ra3oB A BbIYUC/AKT B 3aBUCMMOCTU OT CpefHeli Temne-
paTtypbl AbIMOBbIX ra3oB no Taénuuam B.1 n B.8 (npunoxexHue B).
CpejgHee No BbICOTE KOHCTPYKUMW ANA yAaneHus ObIMOBbIX ra3oB yucno Hyccenbta NuU BblUMCASIOT NO
dopmyne

0,67
‘a Ave7
=Y 0,0214 +«(Re08-10012:Pr%* 1+ @ (24)
Vsmooth VMot )
rne Dh — BHYTPeHHWIi rnapaBAnyecknii aguameTp, M

Ltot — cymmapHas gnvHa OT BX0oAa AbIMOBbIX ra30B B KOHCTPYKUWUK A5 yAaneHUs AbIMOBbIX ra3oB
00 BbIX04a M3 KOHCTPYKLMWN ANSA yAaneHnsa AbIMOBbIX ra3oB (Ltotv — cymmapHas AsinHa Cekuuia
COeAMHUTENbHOIo 3/71eMeHTa OT naTpybka AbIMOBbLIX ra3oB MCTOYHMKA Tenna A0 Bxoda B
BEPTUKANIbHYI 4YacTb KOHCTPYKUUWN OS5 yAaNeHUs AbIMOBbIX ra3oB);
Pr— uucno MpaHaTtns;
Re — uucno PeliHonbAaca;
Yy — KO3(hMUMEHT rugpaB/inyeckoro CONpoTUB/IEHUSA BC/EACTBUE TPEHUA ANS BO3MYLIEHHOrO MNo-
Toka (5.10.3.3);
Asmooth — Ko3a(ppULMEHT TMAPaBINYECKOTO COMPOTUBEHUS BC/eACTBME TPEHUS OIS HEBO3MYLLEHHOIO
notoka (5.10.3.3 gna r= 0).

dopmyna moxeT 6bITb Mcnosb3oBaHa Ansa 2300 < Re < 10 000 000 wu <3, a Takxe Ans

Y smooth
0,6 <Pr< 1,5.
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[na cpefHei ckopocTu AbIMOBbIX ra3oB wm< 0,5 m/c ucnonb3yT umucno Hyccenbta, COOTBETCTBYHOLLEE
wm= 0,5 mlc.

Onsa uucen PeiHonbgca meHee 2300 mcnonb3yT uncno HyccenbTa, cooTBeTcTBylOWee uyucny Pei-
Honbaca Re = 2300.

Uuncno MpaHaTtnsa PrBeiuncnsasaT no dopmyne

Pr = nn cp (25)
Uuncno PeliHonbaca Re cnegyet BblUMCAATL No dhopmyie
Re=Wn ~ 'PT (26)
nA
roe cp — ypAaesbHasi TEN/I0OEMKOCTb AbIMOBbIX ra3oB, [x/(kr «K);

Dh — BHYTPEHHWI ruapasnnyeckuii guameTp, Mm;

tvm — cpefHAA cKOpocTb AblMOBLIX rasos (5.9), m/c;

rla — gmHamumuyeckas BA3KOCTb AbIMOBbIX rasos, H-c/m2;

XA — KO3 pULMEHT TeNNONPOBOAHOCTN AbIMOBLIX ra3os, BT/(m «K);
pT — cpefHsasa nnoTHocTb AbIMOBbIX ra3oB (5.9), kr/im3.

OnHamnueckyt BA3KOCTb TJA criegyeT BbIYMC/SATh B 3aBUCUMOCTU OT TEMMEPATypbl AbIMOBbLIX Fa30B MO
dopmyne (B.10) (npunoxeHue B, Tabnuua B.1).

AHanornyHbIM 06pa3omM MOXET 6biTb BbIUNCAEH KO3 MULNEHT TennooThaum BHYTPU TPyObl aj AN KOH-
CTPYKUUWN ANS yAaneHus AbIMOBbIX ras3oB, MpefHa3HauyeHHblli Ana paboTbl BO BAAXHbIX YCNOBUSX, €CX Te-
naoTa KOHAEeHCcaLunn He yuyuTbiBaeTcs.

5.8.3.3 KoathpuuymeHT Tennootaaum cHapyxu aa

KoaphnuymeHT TennooThaunm cHapyxu aa cnefgyet npuHumartb paBHbiM 8 BT/(M2-K) gns coepuHum-
TeNbHbIX 3/1IEMEHTOB U KOHCTPYKLUA AN yAaneHus AbIMOBbIX ra3oB, PAacroflOKEHHbIX BHYTPU 34aHus, Ans
COEANHUTENbHbIX 3/IEMEHTOB W KOHCTPYKUWIA ONA yAaneHus AbIMOBbIX ra30B, PacnoJ/IOXEHHbIX BHE 3[4aHus
aa= 23 BT1/(M2 *K).

[na coeanHUTENbHbIX 3/1IEMEHTOB U KOHCTPYKLWA ANSA yAaneHWs AbIMOBbIX ra3oB, pacnosiOXeHHbIX Ya-
CTUYHO BHE 34aHus, KO3 (PULUMEHT TENNOOTAAUYN CHAPYXM aacnegyeT MHTEPNOINPOBATh.

Ecnv KOHCTpyKUMS A5 yaasieHUus 4bIMOBbIX Fa30B pacnoflioXeHa CHapyXu U UMeeT BHELWHKW 060/10u4Ky,
B KOTOpPOI NpeayCMOTpPeH BO3A4YLWHbIA 3a30p TONWMUHON He MeHee 1 cM U He 6onee 5 cM, TO KOahpuyneHTt
TENn/I00TAa4YM CHapyXun aa npuHUMaloT paBHbiM 8 BT/(M2 mK).

[na KOHCTpPyKUWA yaaneHns AbIMOBbIX Fa3oB C KaHanamMu MpoBeTpuMBaHuMA (BKIOYAA KOHCTPYKUUM O/15
yAaneHus AbiIMOBbIX ra3oB, KOTOpble Obl/IM CaHMPOBaHbLl AOMNO/IHUTENbHOW BHYTPEHHEN Tpy6oii) aa npuHMMa-
10T paBHbiM 8 BT/(M2 mK).

[na KOHCTPYKUMA yaaneHus ObIMOBbIX a3oB, B KOTOPbIX BO34AyX B KaHa/nax MPOBETpPMBaHWA He ABU-
XeTcsl, U ANvHa HEeBEHTU/IMPYEMOW 4YacTu, pacrnosioXeHHOW BHe 3AaHusa, coctaBnset < 3Dh, aa npuHumatoT
paBHbiM 8 BT/(M2 mK), B Apyrux cnyyaax — 23 BT1/(M2 «K).

5.9 OnpegesieHne NAOTHOCTM AbIMOBbLIX Fa30B U CKOPOCTU AbIMOBbLIX ra3oB

5.9.1 MNOTHOCTbL AbIMOBbLIX ra3zoB pT
CpefiHI010 MNOTHOCTbL AbIMOBbLIX ra30B PT , KI/M3, BLIYNCAAT N0 hopmyse

Pm Q7>

S K-'T
roe pL — paBneHne HapyxHoro sosayxa (cm. 5.7.2), Ma;

R — rasoBasi NoCTOSIHHAA AbIMOBbIX ra3oB (cm. 5.7.3.2), Ox/(kr- K);

TT — cpefHaa Temnepatypa AbiMOBbIX ra3os (cm. 5.8.1), K

OnAa cpefHeli N1OTHOCTU AbIMOBBIX ra3oB pmV B COeANHUTENBHOM 3/1eMeHTe c/fiefyeT UCnob30BaTb CO-
OTBETCTBYIOLLME 3HAYEHUA O/19 COEAUNHUTENBHOIO 3/1EMEHTA.

5.9.2 CKOpOCTb AbIMOBbIX Fa3oB wm

CpefiHI0l0 CKOPOCTb AbIMOBbLIX ra3oB wm, M/C, BbIYMCNAT No popmyne
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(28)

roae T — MaccCoBblli NOTOK AbIMOBbIX rasoB (cM. 5.5.1), kr/c;

A — BHYTpPEHHEEe MonepeyHoe CeveHne KOHCTPYKLMW YAa/IeHUst AbIMOBbIX ra3oB, M2;
pPT — CPeAHsisl NnoTHocTs AbIMOBbIX ra30B, KI/M3.

Ons cpepaHeli CKOPOCTM AbIMOBbIX ra3oB WMV B COeAMHUTENLHOM 3/IeMeHTe c/iefyeT UCnosib30oBaTh CO-
OTBETCTBYlOLIME AaHHble A1 COeANHUTENBHOIO 3/IEMEHTA.

5.10 OnpegeneHne gaBneHui

5.10.1 AaBrieHne Ha BXoAe ObIMOBbIX ra30B B BEPTUKA/IbHYIO YacTb KOHCTPYKUUU A8 yAaneHus
ObIMOBbIX ra3oB

5.10.1.1 PaspexeHune Ha BXOoAe AbIMOBbLIX ra3oB B KOHCTPYKLMIO ANA yaaneHus AbIMOBbIX ra3os, pabo-
Tawlwmx B pexume paspexeHunsa Pz n PZmax

MuHumanoHoe Pz un makcumanbHOoe PZmax pa3pexeHue Ha BXo4e AbIMOBbIX a3oB B BepPTUKabHYHO
YyacTb KOHCTPYKUMWU ANSA yAaneHus AbIMOBbIX ra3os, paboTalwlimx B pexnme paspexeHus, B OCHOBHOM 3aBU-
CUT OT MaccoBOro NoToka M TemnepaTypbl AbIMOBbIX ra3oB, 30 EKTUBHON BbICOThbI KOHCTPYKUUW ANA yaane-
HUSA AbIMOBbIX ra30B, MOMNEPEeYHOro CeYeHns U KOHCTPYKTUBHbIX XapakTepucTuk (LepoxoBaTtocTh U TepMuye-
CKOrO COMPOTUBEHUSA) KOHCTPYKLUUWN ANS yAaneHUs LbIMOBbIX ra30B.

MuHuMmansbHoe Pz n makcumanbHoe PZmax paspexeHue Ha Bxofe, MNa, AbIMOBbIX ra30B B BEPTUKAIbHYIO
4YacTb KOHCTPYKUUWN ANA yAasieHUs AbIMOBbIX ra3oB criefyeT paccymTbiBaTb No popmynam

(29)
(29a)
roe PH — camortsra, [Ma;
PR — conpoTtuBneHne KOHCTPYKUMU ONA yAaneHusa AbIMOBbIX rasos, [la;
P_— BeTpoBoe gasrieHue, MNa.
MpumevyaHne — 3HadeHus PH n PR B chopmynax (29) n (29a), kak npaBuio, oTAnyarTcs Apyr OT Apyra ms-3a
pasnmuunsi yCroBUiA.
5.10.1.2 M36bITOYHOE AaBneHne Ha BXoAe AbIMOBbLIX Fa30B B BEPTUKa/IbHYH 4YacCTb KOHCTPYKUUW Ans

yAaneHus AbIMOBbIX ra3oB M36bITOYHOrO AasseHna Pzo n PZQmin.

MakcumanbHoe Pzo M MUHMManbHOe PZOmn n36bITOYHbIE AaB/IEHUA Ha BXOAe [AbIMOBLIX ra3oB B Bep-
TUKaNbHYK YacTb KOHCTPYKUMWU ONSA yAaneHUs AbIMOBbIX ra3oB M30bITOYHOIO faB/fieHUss B OCHOBHOM 3aBUCAT
OT MacCcoBOro MOTOKa W TeMnepaTypbl AbIMOBbIX ra3oB, 3WPEKTUBHOW BbICOTbI KOHCTPYKUUU ANSA yAaneHus
ObIMOBbIX ra30B, NONEPEYHOr0 CeYEeHUs N KOHCTPYKTUBHbIX XapakTepucTuK (LUepoxoBaTocTu U TEPMMUYECKOro
CONPOTUBNEHNA) KOHCTPYKUUMN ANA yAANEHUA AbIMOBbIX ra3os.

MakcnmanbHoe Pz0 n MuHumanbHoe PZomin n3bbiTOYHble gaBneHnsa Ha Bxoge, la, AbIMOBbIX ra3oB B
KOHCTPYKUUIO ANSA yAaneHns AbIMOBbIX ra3oB paccyuTbiBalOT, UCNOMb3ysa cnepyowme opmynb:

(30)

AZOmin ~ PR~ PH’ (30a)

roe PR — conpoTuBneHne BepTMKasbHOI 4acTW KOHCTPYKUWUWU ONSA yAaneHus AbiMOBbIX rasos, Ma;
PH — camoTsra, [a;
P_— BeTpoBoe gasrieHue, MNa.

MpumeyaHne — 3HayeHns PRu PH B ypaBHeHusx (30) n (30a) 06bIYHO OT/IMYatoTCA APYr OT gpyra us-3a pas-
NNUnst yCNoBUIA.

5.10.2 CamoTara PH
CamoTary PH BbluMCAAKT No hopmyne

Pn=H-p- (pL-p m), 31)

rae H — adpdekTnBHan BbICOTA KOHCTPYKUMU ANA yAaNeHUs ObIMOBbIX ras3os, M;
L — yckopeHue cBobogHoro nagexus; 4 = 9,81 m/c2;
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pL— noTHOCTb HapyXHoro Bosayxa (cM. 5.7.4), Kr/m2;
pPT — CpefHsis nnoTHocTs AbIMOBbLIX ra3oB (CM. 5.9.1), Kr/M3.

5.10.3 ConpoTuBneHne BEPTUKaASIbHOIM YacTu KOHCTPYKUUU A8 yAaneHns AbiMOBbIX ra3oB PR

5.10.3.1 O6WwMe NonoxeHus

ConpoTusneHne BepTUKaSIbHOW YacTU KOHCTPYKUMK 415 yAaneHusa AbIMOBbIX ra3oB PR onpegenstoT no
cnegywwmnm dopmynam:

Pr =Se-Pe + Seg-Pg, (32)
Pm
PD=Sr v ._prexcn , W' *Skc (33)
n
roe SE — aspoguHammnyecknini KoagpuumeHT ctabmunbHocTn notoka (cm. 5.7.8);

PE — conpoTuBneHne BCNeACTBME TPEHWUSI U MECTHble COMPOTMB/IEHUS B BEPTUKA/IbHOW 4YacTW KOH-

CTPYKUUUN AN yaaneHus AbIMOBbIX rasos, Ma;
SEG — aspogumHamMmunyeckunii KosdppunumeHT cTabunbHOCTU ANS nepenaga AaBfeHWin BcneacTeme mame-

HEHWSI CKOPOCTMU;

PG — pa3HoCTb gaBfieHuid, BblI3BaHHAas W3MEHEHWEM CKOPOCTW AbIMOBbIX Fa30B B BEPTUKANbHOW YacTu
KOHCTPYKUMN ANA yaaneHusa AbIMOBbIX rasos, [la,

\/ — koapdpuruMeHT TpeHusa Tpyo6bI;

L — AnvHa BepPTUKaNbHO YacTu KOHCTPYKUWW ANS yaaneHus AbIMOBbIX rasos, M;
Dh — BHYTPEHHWI1 rnapaBnnyecknii gnameTp, Mm;

— CyMMa OTA€e/IbHbIX MECTHbIX COHpOTMBHEHMVI;

PT — CpefHAs nnoTHocTb AbIMOBbLIX ra3oB (cM. 5.9.1), kr/m3;

wm — CpejHAsA CKOpPOCTb AbIMOBbIX rasos (cM. 5.9.2), m/c.

Ona PG> 0 SEG = SE;

ona PG< 0 SEG = 1,0.

5.10.3.2 Vi3meHeHne faBneHus BCAenCcTBUE M3MEHEHUA CKOPOCTM AbIMOBbIX Fa30B B BEPTUKANIbHON Ya-
CTW KOHCTPYKUWUWN ANSA yAaneHus AbIMOBbIX ra3os PG

Vi3ameHeHMe faBneHns BCNeACTBUE U3MEHEHUS CKOPOCTW AbIMOBbIX a30B B BEPTUKA/IbHON 4YacTu KOH-
CTPYKUMN ANsa yaaneHus AbIMOBbIX ra3oB PQ, Ma, BbIYNCAAT MO cregyoweli dpopmyne:

=y w2 wb (34)

rae wi — CKOpPOCTb AbIMOBbIX ra30oB 0 U3MEHEHUsS CKOpPOCTU, M/C;
W2 — CKOPOCTb AbIMOBbIX ra30B Moc/flie U3BMEHEHUSI CKOPOCTU, MI/C;
pl— NJOTHOCTb AbIMOBbIX FA30B 40 U3MEHEHUS CKOPOCTU, KI/M3;
P2 — NAOTHOCTb AbIMOBbIX FA30B MOC/e WU3MEHEHUS CKOPOCTU, Kr/M3.
Ans wiln w2, Takxe Kak uans plu p2, gonyckaeTcs UCNofib30BaTbh CpefHMNe 3HAUYeHUsl Ansl COOTBETCTBY-
IOWMX YacTeli 40 1 nocne U3MeHeHnUst CKOPOCTHU.
5.10.3.3 KoadppuumeHT TpeHus Tpyobl \i
KoaphuumeHT TpeHus TpyGbl LUf onpeaensoT A8 pas/iMyHoll WepoxoBaToCcT B COOTBETCTBUM CO clle-
AYIOLWNUM YpaBHEHNEM:

2,51
-2ig (35)

Re-yfy 3,71 Dh
roe \r — koadppuumMeHT conpoTUBNEHNs BCneaCTBUE TPEHUS B A bIMOBOM KaHase;
r— cpefHee 3HaYeHWe LWepoxXoBaTOCTU BHYTPEHHEN NOBEPXHOCTU, M;
Re — uyucno PeliHonbaca (cm. 5.8.2);
Dh — rugpaBnunyecknii gnameTp, Mm.
Onsa uncen PeiiHonbaca meHee 2300 NpUMEHSAT KO3(UUMEHT, COOTBETCTBYHOLWMIA yncny PelHonb-
Aca, paBHblii 2300.
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3HayeHnsa cpefHei WepoxoBaTOCTU [O/IKEH NPeaocTaBuTb Npou3soauTens. B tabnuue B.4 (npunoxe-
Hue B) npuBefeHbl TUNUYHbIE CPeAHME 3HAYEHUS LIepoX0BaTOCTM ANA pa3HbiX MartepuasioB Ha TOT crydai,
Korga u3rotoBuTeslb He NpefocTaBU yKa3aHHble 3HaYeHus.

5.10.3.4 KoahunUMEHTbI MECTHOrO rMApaB/INYECKOTO CONPOTUBNEHUS £ B pe3y/ibTaTe M3MEHEHWI Ha-
npasneHns U/MAM NONepeyvyHoro cevyeHns n/Mam M3MeHeHWin MaccoBOro pacxoja AbIMOBbIX ra3oB

3HavyeHus KoadULUMEHTOB MECTHOIO rMAPaBAINYECKOro CONpPOTUBAEHNA K3-3a M3MEHEHUs Hanpasfe-
HUSE ABUXEHUS M/MAN NONEPEYHOro CeYeHUs U/Mam N3MEHEHU MacCcOBOro pacxofa AbIMOBbIX rasoB cneayer
nony4nTb OT usrotosutensa. B tabnuue B.8 (npunoxeHue B) npuBefeHbl TUNUYHbIE 3HAYEHUA TMLPABINYECKO-
ro CONPOTMB/IEHWSA Ha TOT cnyyaid, korga U3roToBUTE b He NPeAOoCTaBuU yKka3aHHble 3HavYeHus.

KoathpunymeHT rmgpaBnmyeckoro conpoTUBNEHUS B Cllydae yBeNIMYEHUs MonepeyHoro CeYeHns Ha Bbl-
X04€e W3 KOHCTPYKLUWN ANA yaaneHus AbIMOBbIX ra3oB He cnefyeT NpMMEHATb, eCain B 3TOW TOYKe He yyuTbiBa-
eTCs U3MeHeHWe JaBfieHnsa BCNeAcTBME U3MEHEHUSA CKOPOCTH.

5.10.4 BeTpoBoOe gaBsieHne PL

BeTpoBoe gaBneHne PLnpuHumaroT paBHbiM 25 Ma A5 BHyTpUMaTepukoBbiX panoHoB (6onee 20 kv oT
nobepexbs) n 40 Ma — ans NpubpexHbIX palioHOB, €CAN YyCTbe KOHCTPYKUUN ANS yAaneHus AbIMOBbIX ra3oB
HaxoAuTCcsA noj BO34eWCTBMEM Heb6MaronpuAaTHOrO AaBsieHus BeTpa. CuuTaeTcs, YTO YCTbe KOHCTPYKUUU Ans
yAaneHns AbIMOBbIX ra3oB Hax0AUTCA B 30He Heb6NaronpuAaTHOrO AaBfeHWs, eC/in OHO PacnosiokKEeHO Bbille
KOHbKa MeHee yem Ha 0,4 M 1 pacCcTosiHWE MO TOPU30HTA/IN OT YCTbA KOHCTPYKUUW ONA yAaNeHUSA ObIMOBbIX
rasoB A0 NepecevYeHuns C KpbIWen uam A0 BbiCTynawLel Hag Kpblleid 4yacTu KOHbka cocTaBnseT MeHee 2,3 M,
a Takxe, ecnin ycTbe KOHCTPYKUMW ANA yAaneHus AbIMOBbIX ra30B pPacrnofiokeHOo crneaywumm obpasom:

- Ha KpblWe, yron yknoHa Kotopon 6onee 40°;

- Ha KpbiWwe, yrona yk/ioHa KoTopoi 6onee 25°, ecnu oTBepcTMe A1 Nojayn BO3AyXa Ha rOpeHue u ycTbe
KOHCTPYKUUKN A1 yAaneHnsa AbIMOBbIX ra30B PacnosioXeHbl N0 pa3Hble CTOPOHblI OT KOHbKA, a paccTossHue no
ropuM3oHTann OT BEpPXHel TOYKM A0 KOHbka 6onee 1 m.

MpumeyaHune — KOHCTPYKUUM L1151 yAauIeHVs] ObIMOBbIX [a30B NOABEPraloTCA HEratMBHOMY BO3[ENCTBUIO
pacrnosioKeHHbIX PAAOM MPENATCTBUM, HanpuMep, 34aHui, AepeBbeB, rop W BO3BbILLEHHOCTEN. YCTbe KOHCTPYKUMW A5
yhaneHus ObIMOBbIX a30B, Haxofsueecs B npefenax 15 M OT pacnosioXEHHbIX PSAOM KOHCTPYKUWIA, NPOTSXEHHOCTb
KOTOpbIX MO ropu3oHTanIn coctasnseT 30°, a UX BEPXHAA rpaHuua nogHumaeTcs 6onee yem Ha 10° Haf ropusoHTOM (ec/u
CMOTpPETb M3 BbIXOAA Oro/i0BKa), MOXET OKa3aTbCA NOf BO3AeNCTBMEM BETPOBONM TypbyneHTHOCTU (cM. npunoxenune C).
3TOro MOXHO U36exaTb C MOMOLLI a3pPOAMHAMUYECKOTO Or0/1I0BKa.

3HauveHue PL cnepyeT KOppekTMpoBaTb, €CNN KOHCTPYKUMS AN yAaneHus AbIMOBbIX ra3oB o6opyaoBa-
Ha Oro/sI0BKOM, [/1 KOTOPOro yCTaHOBJ/IeHa aspojuHamunyeckas xapakrepuctuka. Bo Bcex gpyrux cnydaax PL
cnefyeT npuHumatb pasHbiM O lMa.

5.11 MunHUMaribHO HeEO6XOAMMOE N MaKCMMaslbHO BO3MOXHOe paspexeHune (PZe n PZemax)
M MakCUMasibHO AONYCTUMOE N MUHUMa/IbHO HeO6xoaAMMOe n3bbiTouHoe aaBnieHne (PZOe n ~zoemin)
Ha BXO/[e AbIMOBbIX ra3oB B BEPTMKa/IbHYIO YaCTb KOHCTPYKUUN ANA yaaneHna AbIMOBbIX ra3oB

5.11.1 O6wmne NnonoxeHus
MuWHMManbLHO HeobxoaMmMoe paspexeHue Ha BXOLe AbIMOBbIX ra3oB B BEPTUKa/IbHYK 4acTb KOHCTPYK-
UMM Ansa ypaneHus AbIMOBbIX ra3oB noj paspexeHvem PZe, Ma, 1 MakcuManbHO BO3MOXHOE paspexeHue
PZemax’ Ma, BbluncaawT MO opmynam:
(36)

PZemax “Wmax + "FV + "B’ (36a)

roe Pw — Heo6xoAumoe gaBrieHune A5 NPeoosieHnst CONpoTUB/IEHUA UCTOUYHKKA Tenna, Ma;
PWmax — MakcumasibHO A0oMNycTMMOE paspexeHue uctouHuka tenna, Ma;
PFV — Heo6xoAumMoe AaBrieHue Asi NpeoAo/ieHUss CONnpoTUBAEHUA COeAUHUTENLHOIO afieMeHTa, Ma;
PB — Heob6xogumoe faBrfieHne ANsi NPeoAOoNeHUss CONPOTUBEHUST NOAMELWMBAHNUS NPUTOYHOIO BO3-
[lyxa K MaccoBOMY NOTOKY AbIMOBbIX ra3os, a.

MpumevyaHne — 3HadyeHuss PRV 1 PB B ypaBHeHusX (36) 1 (36a) MoryT oTamMuatbCsa Apyr OT Apyra u3-3a pas-
NINUns yCNOBWIA.

MakcumanbHOe N MUHUMasIbHOE M3ObITOYHbIE AaBfIEHUsI Ha BXOAe AbIMOBbIX a30B B BEpPTUKA/IbHYH YacTb
KOHCTPYKUMKN ANs yaaneHus AbIMOBbIX ra3oB M36biTouHOro aasnexHuns (PZOe n ~zoemin) onpeaensoT no popmynam:

PZOe ~ P\NO ~ PB~ PFV' (37)
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PZOemin * PWOmin ~ PB~ PR» (37a)

roe  Pwo — makcumanbHblil nepenaj AaBfieHus Ha BbiXxode M3 UCTOYHuKa Tenna, MNa;
PB — Heobxogumoe gaBneHue gns nNpeofosieHnsi CONPOTUBEHNSA NOAMELIMBAHNSA NPUTOYHOrO BO3-
AyXa K MaccoBOMY MOTOKY AbIMOBbIX rasos, Ma;
PFV — Heobxoammoe gaBneHue A1 NPeofosieHUss CONPOTUBNEHUS COeAUHUTENIbHOTO afieMeHTa, [Ma;
PWomin — MuHUManbHOe n3bbITOYHOE AaB/ieHMe Ha BbIXOAe M3 UCTOYHMKa Tenna, Ma.

MpumeyaHne — 3HavyeHnsa PRV u PB B hopmynax (37) u (37a) mMoryT oTamuaTtbCsa Apyr OT gpyra u3-3a pas-
JINYNS YCIOBWIA.

5.11.2 MMHUManbHO HeobxoaumMoe gaBneHue A7 NPeoAosIeHNsT CONMPOTUBNEHUA U MaKCUMarb-
HOe AaBJieHue pa3pexeHna ansa unctodyHuka tenna (Pw n Pyvmax)’ a Takke mMakCumManbHO Heobxoammoe
faBrieHVe As NpeofosIeHUSA CONPOTUB/IEHNS U MUHUMasIbHbIM nepenaj AaB/1eHUA Ha UCTOYHUKe Ten-

na (Pwo n PWOmjn)
MuHMManbHO HEOBX0AUMOE faBfeHVe ANS NPEeof0/IeHUs CONPOTUBEHUSS U MakCMMasibHOe AaBfieHne

paspexeHus gns uctoyHuka tenna (Pw n Pwmax) a Takke mMakcumanbHO Heobxogvumoe faBneHue Ans npe-
OLl0N1IEHNS CONPOTUB/IEHNS N MUHUMAJIbHBIA Nepenaj AaBfieHus Ha uctouyHuke tensa (Pwo n pwomin) [4°mk_
Hbl cooTBeTcTBOBaThb 5.5.4, 5.5.5, 5.5.6 nnn 5.5.7.

5.11.3 Heo6xognmoe gaBnieHue s npeogosieHns conpoTUB/IEHUSA COeAMHUTENBHOIO a5ieMeHTa PRV

5.11.3.1 O6uwmre nonoxeHus

Heobxogumoe faBneHne ANs nNpeofosieHUss CONpPOTUBNEHUS COeAMHUTEeNbHOro anemeHta PFV, MNa, BblI-
yncnAwT no popmyne

PFV = PRV- PHV (38)

roe PRV — conpoTuB/ieHWe COeAMHUTENIbHOrO anemeHTa, MNa;
PHV — camorTdara B coeguHuTeNnbHOM 3siemeHTe, Ma.

Ecnvn coefnHUTENbHbIN 3/1EMEHT COCTOUT M3 HECKO/IbKUX PasfIMyHbIX 3/IEMEHTOB, KOHCTPYKTUBHO OT-
nMyarLwmnxea Apyr ot gpyra, BbluMC/ieHME crefyeT BbIMONHATL ANA Kax[oro asieMeHta. ConpoTuBrieHUEe ”
TeopeTnyeckoe paspexeHue oTAesIbHbIX 3/IEMEHTOB C/iefyeT CyMMUPOBaTh.

5.11.3.2 CamoTdra coeuMHNTeNnbHOro anemeHta PHvY

CamoTary coeAnHnTeNnbHOro anemeHta PHVY, Ma, BbluMCNAKT NO popmyne

PHV = HVA'(PL-Pmv)- (3%

rae Hy — adydhekTuBHaAA BbicOTa COEAUMHUTENIBHOTO 3/1IEMEHTa, M;

4 — yckopeHue cBoboaHoro nageHus; g = 9,81 m/c2;

pL — n/oTHOCTb HapyxHoro Bosgyxa (cMm. 5.7.4), kr/m3;

pmV — cpefHAa NAOTHOCTb AbIMOBbLIX a30B B COEAMHUTE/IbHOM 3/1eMeHTe, Kr/m3.

Ecnu Bxof AbIMOBbIX ra30B B BEPTUKA/IbHYIO HYacTb KOHCTPYKUUW ANA yAaNeHUsa AbIMOBbLIX ra3oB pacno-
NOXEeH HWXe, Yyem naTpy6bok oTBOAA AbIMOBbIX ra3oB OT UCTOYHMKA Tenna, To PHV cTaHOBUTCA OTpuLaTENbHOW.

5.11.3.3 ConpoTuBneHne coeguHUTENbHOro anemeHta PRV

ConpoTuBneHne coeanHUTeNbHOro anemeHTa PRV, MNa, cnegyeT BbIYNCAATL NO hopmMynam:

PRV = '"PEY + "EG 'P GV (40)

Rv = SC (41)

roe DhV — BHYTPEeHHWI rugpasnnmyecknii guameTp COeAMHUTENIbHOrO 3/1eMeHTa, M;
Ly — AnuvHa coefuMHUTENIbHOTO 3NemMeHTa, M;
PEy — conpoTuBneHune BCneACcTBUE TPEHUA W CONPOTUBNEHNA (DOPMbI COEANHUTENLHOIO 3N1eMeHTa, [Ma;
pgv — nepenaj fAaBfieHNs, Bbi3BaHHbIAi U3MEHEHNEM CKOPOCTW AbIMOBbIX a30B B COEANHUTE/IbHOM
anemeHTe, Ma;
SE — aspoguHamMmunyeckuii KoadULMEHT cTabUIbHOCTN NOTOKA,;
SEGV — aspoauHamuyeckunii KoahuuneHT cTabunbHOCTU NOTOKA A5 Nepenaja AaB/ieHUsa BCneacTBue
N3MEHEHUSA CKOPOCTU B COEUHUTE/IbHOM 3/1IEMEHTE;
WMy — CpefHAs CKOPOCTb AbIMOBbLIX ra30B B COeAVHUTE/IbHOM 3/1IeMeHTe, M/C;
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pmV — cpeaHsis NJ0THOCTb AbIMOBbLIX Fa30B B COEAUHUTENBHOTO 31EMEHTE, KI/M3;
4N — Ko3(hhNUMEHT TPEHNSA B AbIMOBOM KaHasie COegUMHUTENbHOro 3afiemeHTa (cm. 5.10.3.3);

Y AVn — cymma koaduyneHToB CONPOTUBIEHNS BCEACTBME M3MEHEHUA HAMpPaBNeHNUS U NONepeyHo-
n ro ceyeHUss COeAMHUTENLHOIO 3/IeMeHTa, M.
Ona PGV >0, SEGV = SE;
ona PGV <0, SEGV =1,0.
CpepHio CKOpoCcTb WmV AbIMOBbIX Fa30B B COEANHNTE/IbLHOM 3/1EMEHTE criegyeT BblUMCAATb N0 OpMYy-
ne (28), ucnosb3ys COOTBETCTBYKLLME 3HAYEHUA OJ19 COEAUHUTESIbHOrO 3/1IeMeHTa.
KoadhhuymeHT conpoTMBAEHNs BCeACTBNE TPEHNS B AbIMOBOM KaHasie COeAMHUTETbHOIO 3/1eMeHTa cre-
ayeT BblUMCNATL No hopmyne (35), MCNONb3yss COOTBETCTBYIOLWME 3HAYEHNA A1 COeJUHUTENIbHOrO 3/IeMeHTa.

MpumeyaHne — Cymma OTAENbHBIX KOAMMULMEHTOB CONPOTUBNEHNs ~Cv,n /19 COeAUHUTENBHOIO 3/1EMEH-
n
Taa 3aBMCUT OT U3MEHEHWS MOMNEPEYHOr0 CEYEHNA 1 HaNpaB/IEHNA MeXAY NaTPpyoKkoM OTBOAA AbIMOBbIX ra30B OT UCTOYHU-
ka Tensa 1 KOHCTPYKUMN AN YAaneHns AbIMOBbIX ra3oB. 3HaveHns CnpusegeHs! B Tabnuue B.8 Anst TUNMMYHBIX M3MeHe-
HUI NONEPEYHOro CeYEHN 1 HanpaB/ieHus.

Mepenaf AaB/ieHUs, BbI3BaHHbI N3MEHEHMEM CKOPOCTW [bIMOBbIX A30B B COEAWHUTE/IbHOM 3/IEMEHTE
PGV, cnegyet BbIUMCAATL No chopmyrie (34) ¢ COOTBETCTBYOWMMU 3HAYEHUAMUW A5 COeAUHUTENIbHOTO 3/IEMEHTA.

5.11.4 Heobxogumoe pgaBseHue A8 NpeofosieHUs conpoTUBEHUA NPUTOKa Bo3ayxa PB

Heobxoanmoe fasneHne Ans NpeofosieHns CONpoTUBMEHUA NPUTOKY BO3Ayxa PB crnepyeT onpefensatb
B COOTBETCTBMWN C OCOGEHHOCTAMK NoMelweHna (pasmep, TUM, YACO OKOH W ABepeii, OCHaleHre BEHTUAALN-
OHHbIMW cCUCTEMaMU U AONOSIHATENbHbLIMWU OTONWUTEIbHBIMU YCTPONCTBAMU U T. 4.).

Ona nomeweHunii 6e3 BEHTUNALNOHHbLIX OTBEPCTUIA PB A0MXKHO ObiTb paBHO 4 MMa.

Ecnv BO34yx Ha ropeHue noctynaeT B NOMeLLeHWEe Yepe3 BEHTUIALMOHHbIE OTBEPCTUSA UM MPUTOYHbIE
BO3/[lyXOBOAbl C NMOCTOAHHbLIM MO fJ/IMHE MOMEPeYHbIM cevyeHneMm, To PB, Ma, cnegyeTt BbIYUCIATL NO hopmyne

PB =Spg . Pa, - (42)

DB

rae  DhB — BHYTpeHHWIi rngpaBnanyeckuii guameTp BEHTUAALMOHHbLIX OTBEPCTUIA UAN NPUTOYHOTO BO34YXO-
BoAa, M;
LB — gnvHa BEHTUNALNOHHbLIX OTBEPCTUIA WAW NPUTOYHOrO BO34YyX0BOAA, M;
SEB — aspogmHamumyeckuii kKoahuyneHT ctabuabHOCTU NOTOKa A8 nogayn Bosgyxa (SEB 06bl4HO
paBeH 1,2);
WB — CKOPOCTb B BEHTUMALMOHHbLIX OTBEPCTUSAX WU NPUTOYHOM BO3AYyXOBOAE, M/C;
pB — N/IOTHOCTb BO3A4yXa, NOAABAEMOro Ha ropeHue, Kr/m3;
UB — K03(h(PpMLUEHT CONPOTUBMNEHNS BCNEACTBME TPEHUS B BEHTUASLMOHHLIX OTBEPCTUAX WUAN NpU-
TOYHOM BO3AYXOBOAE;

A Bn — cymMMa Koaqp(hMUMEHTOB CONPOTUBAEHUSA BCMEeACTBME U3MEHEHUS HanpaBfieHusa u (Mau) none-

n PEYHOro ceyeHus, u (MNM) MacCcOBOro NOTOKA B BEHTUALMOHHbIX OTBEPCTUAX WUIN NMPUTOYHOM
BO34yXOBOfE.

MpumeyaHune — [NA yNpoWEHUS BbIMACNEHWIA, B 3aBUCUMOCTM OT MECTHbIX TpeboBaHWi, A0oNycKaeTcsl Cuu-

TaTb, 4To PB MMeeT nocTosHHOE 3HadeHve, pasHoe 3 MMa.

KoathpuuymeHT conpoTuBNEHN BCNeACTBUE TPEHUA B BEHTUNALMOHHBLIX OTBEPCTUAX WM MPUTOYHOM
Bo3ayxosofae T B cnefyeT BblUMCNATL MO opmyne (35).
KoathdhmumeHTbl conpoTUBNEHNS BCNEeACTBME U3MEHEHUA HanpaBaeHUs n (MAK) NONepeyvYHoro ceyeHuns,

n (UNM) MaccoBOro NOTOKa B BEHTUNALMOHHBIX OTBEPCTUSIX MM MPUTOYHBLIX BO3AYXOBOAAX ans nsme-
n
HEHWI Ha BXOAe, BbIXOA4e M U3MEHEHUI HanpasBfieHMs B Tpybe A0/KHbI 6bITb MPOCYMMUPOBAHbLI MO BCEWA ANU-
He BEHTWUNSILMOHHOIO OTBEPCTMA WM BO3AyXoBoAa.
Mpy OTCYTCTBUM AAHHbIX U3rOTOBUTENSA AOMYCKAeTCHa MCMNO/b30BaTh 3HayeHnsa Tabnuubl B.8 (npunoxeHve B).
CKOpOCTb B NPUTOYHOM BO3AyxoBoge W/B, M/C, BbIYNCAAOT No popmyne

ue = (43)
A 'ps
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roe TB — MaccoBblii pacxof Bo3ayxa ANt TOPeHus:, Kr/c;
AB — nonepeyHoe ceyeHue NPUTOYHOIO BO3L4YXOBOAA, M2;
pB — NMOTHOCTb MPUTOYHOrO BO3AyXa A1 TOPEHus, Kr/c.

MNOTHOCTb NPUTOYHOIO BO34yXa A/ TOpeHus crnegyet onpefenats no dpopmyne (13), ncnonbays cooTt-
BETCTBYIOLME 3HAUYEHUs1 TemMnepaTypbl U AaB/IEHUS BO3gyXa.

5.12 PacueT Temnepatypbl BHYTPEHHE CTEHKN YCTbA KOHCTPYKUMWN ANA yAaNeHUs AbIMOBbIX
rasos (7iob)

TemnepaTypy BHYTPEHHEW CTEHKM YCTbsS KOHCTPYKUWUW A5 YAANEHUs1 AbIMOBbIX rasos, rjob, K, npu Tem-
nepatype paBHOBECUS BbIYMCAAT No hopmyne:

Tob = "ob Ui ("ob—Two0), (44)
]

roe Kob — koappuuneHT Tennonepenayn ycrba KOHCTPYKUUWU A8 yAaNeHus AbIMOBbLIX ra3os npu temmnepa-
Type paBHoBecus, B1/(M2 K);
Tob — Temnepartypa AbIMOBbIX Fa30B YCTbA KOHCTPYKUUU ANA yAaNeHWs AbIMOBbIX ra3oB nNpu Temnepary-
pe paBHoBecus, K;
Tyo — TemnepaTtypa OKpyXaloliero Bo3gyxa yCTbsi KOHCTPYKLMW ANSA yAaneHus ObIMOBbIX rasos, K;
0 — Ko3(hPULMEHT TENNOOTAAUYN BHYTPU TPyObl, BT/(M2 *K).
KoappunumeHT Tennonepegaum Kob, BT/(M2-K) ycTbsl KOHCTPYKUMWU ANA yAaneHus AbIMOBbIX ra3oB npu
TemnepaTtype paBHOBecus crnegyet onpegensatb no hopmyne

ob - (45)
1 (LN (1) OH

G/ Vi o Miao 'a ao

roe Dh — BHyTpeHHUn rnapaBnnyeckuii guameTp, m;
Dhao — HapyXHblil rugpasanyecknii guameTp yCcTbA KOHCTPYKUMN ANS yAaneHUs AbIMOBbIX rasoB, M;
a — KO3 QUUMEHT TENNOOTAAUYN YCTbA KOHCTPYKLUUWN A8 yAaneHUs AbIMOBbIX ra3oB, BT/(M2 «K);
aao — KO3 MPUUMEHT TensooTAaynm CO CTOPOHblI HapPYXHOW MOBEPXHOCTU YCTbA KOHCTPYKUUWU AN
yAaneHnsa AbIMOBbIX ra3os, B1/(M2 «K);

TepMuuyeckoe conpoTusneHve, m2 mkK/BT;

[ONONHNTEIbHOE pacyeTHOe TePMUYECKOE COMPOTUBIEHUE AN BO3MOXHOW M30MALMN B YCTbe
KOHCTPYKLUW ANS yaaneHus AbIMOBbIX ra30B C yYETOM BHYTPEHHErO rMapaB/nYeckoro gnameTpa,
M2 mK/BT.

[ns Hen3o0nnMpoBaHHbIX YacTelh KOHCTPYKUMWU ANS yAaneHus AbIMOBbIX ra3oB, A/IMHA KOTOPbIX CHapYXu
He npeBblwaeT 3 Dh, He TpebyeTcs BbINOJIHEHWSI OTAE/NbLHOIO pacyeTa TemnepaTypbl BHYTPEHHEN CTEHKM C
MOHMWKEHHbIM TEPMUYECKAM CONPOTUBIEHNEM.

Ecnu yacTb KOHCTPYKUMW A0S yAaneHus AbIMOBbIX ra3oB, pacrnofioXeHHas Haj Kpbllleil, umeeTt gonon-
HUTENIbHYO TEMN/IOBYH M30/5UMI0, TO TeMnepaTtypy BHYTPEHHeli MOBEpPXHOCTU cnegyeT BbIYMCAATH ANA TOl
yacTu, KoTopasi pacrnosioXeHa HeNnocpeacTBEHHO Nepes AO0MNOMHUTENbHON TennoBol nsonaymei.

TemnepaTtypy BHYTPEHHeli NOBEPXHOCTM 7irtb HenocpeACTBEHHO Nepep AONOSIHUTENbHONM TEN/IOBOWR MN30-
naynen BbIYUCNAT NO popmyne

T\rb ~ Trb- “~ ( 7ib ~ TMr)’ (46)
Y

roe 7tb — Temnepartypa [bIMOBbIX ra3oB HEMNOCPeACTBEHHO Mepepn AOMNOJIHUTENIbHOV TensoBol ulonsuunein
npu TemnepaTtype paBHoBecus, K;
Kib— KoathpnuMEHT Tensonepeayun KOHCTPYKLUMU AN yAasieHusl AbIMOBbLIX ra3oB Npu Temnepartype
paBHoBecus, BT/(M2 K);
F'r — TemnepaTypa OKpyxatl,ero Bo3gyxa HenocpencTBEHHO nepeg AONONHUTENbHOW TEN0BOW M30-
nauven, K
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JononHnTenbHoe TepMUYECKOEe COMPOTMB/IEHME YCTbSA KOHCTPYKUMWM ANS yAaNeHUs ObIMOBbIX ra3oB
(1/M)0 cnepgyeT BblYMCAATbL B COOTBETCTBMM € 5.6.3 A1 AONOAHUTEbHbLIX C/I0EB TEN/0BOM M30/5UUKN CO BCEX
CTOpPOH. [inA 0605104YeK C KaHanamMu NpPoBeTpMBaHUA A8 BCEX CMI0EB, PACNO/IOKEHHbIX C HAPYXHON CTOPOHbI
BEHTUMPYEMbIX y4acTKOB npuHumatoT (1/1)0 = 0.

B cnyyae BeHTUAMpyemoli 060/104KM ANA BCEX CMOEB, PACNO/IOXEHHbIX C HAPYXHOI CTOPOHbI BEHTUIU-
pyeMOi Npocroiku, 06bl4HO npumMeHsaT (1/1)0 = 0.

MpumevyaHne — 3HadyeHme (1//1)0=0,1 (m2mK)/BT gonyckaeTcs 1Mcnonb3oBatb 6€3 goka3arenbcTs, ecim oT-
Pe30K KOHCTPYKUMW M1 yAaneHns ObIMOBbIX ra3oB, PacnofiOKeHHbI Haf KPbILWen, 3aKk1io4eH B KUPNUYHYO knagky (ko-
ahchmuymeHT TennonposogHocTn X< 0,85 BT/(m ¢K)), MUHMManbHasA TonwpyHa KoTopoid 11,5 cM, uam MMeeT co BCeX CTOPOH
MeHee 3 CM AOMOMHUTENBHOM TEN0BON 13onaumMmn [KoadhdmumeHT TenaonposogHocTn X< 0,1 Bt/(m <K)].

6 JonosiHUTeNbHbIA BO3yX B KOHCTPYKUUSX A1 yAaNeHnst AbIMOBbIX ra3oB.,
paboTaloLMX B pexrmMme paspexeHus

6.1 O6uwmMe NoNoXeHns

Ecnu ycnoBue no temnepartype, M3sioXeHHoe B 5.3, He BbINOJIHEHO, W eCNN TeMnepaTypbl BHYTPEHHe!
NOBEPXHOCTN YCTbSA HE MOTYT BbITb paccuuTaHbl No dhopmyne (44) nnn (46) 6e3 yyeta nogmelnBaHna Aonon-
HUTENbHOrO BO3AyXa B KOHCTPYKUMW ANS yAaneHus ObiIMOBbIX Fa30B, TO A0OMNYCKAETCS BbINOMHUTL YC/MOBUE MO
TemnepaType NOCPeACTBOM NoABOAA AONOMHUTENBHOTO BO3gyxa. B aToM cnyyae Heo6xogMMo NpPoOBECTU f0-
NOSIHUTE/IbHbIE BbIYUC/IEHUS, YTOObI YCTAHOBUTb, YTO YC/IOBME NO TEMNepaType B KOHCTPYKLMK Aa yaaneHns
[AbIMOBBIX Ta30B MOXET GbITb BbINOMHEHO 3a CYET NOAMELIVBAHUS A0MNOMHUTENIBHOTO BO3AyXa.

Ecnu ycnoBue no gaBfieHUI0 cornacHo 5.2 Ana mMakcumanbHOro paspexeHust (2a) npu pacyeTe gasrie-
HWIn cornacHo ypaBHeHuaM (29a) un (36a) 6e3 nogaym AONOAHUTENILHOIO BO34yXa B KOHCTPYKUUIO ANs ypane-
HUA AbIMOBbLIX FA30B He BbINOMHSAETCS, TO 3TO YCNOBME MOXET 6biTb BbIMNOSIHEHO B pe3yfnbTaTe nogayn Aonos-
HUTENbHOrO BO3ayxa. B aToM cnyvyae A0MXHbI 6bITb BbIMOMIHEHbI AaNlbHENLINE pacyeTbl, YTOGblI NOATBEPAUTD,
4yTO yC/IOBME MO LaBJIEHUID NPY MaKCMMaslbHOM pa3peXxeHWn MOXeT ObiTb BbIMOSIHEHO 6narogapsi nojade
[OMNONHUTENIbHOTO BO3/yXa B KOHCTPYKLUMWIO ANS yAaneHust AblIMOBbIX ra3os.

Mpeanonaraetcs, 4To AN MUHUMA/IBHOTO paspexeHus ycnosus no gaeneHuto (1 n 2) cornacHo 5.2 Bbl-
nofHATCA 6e3 yyeTa nojayn AONOSHATENIbHOTO BO3AyXa.

6.2 MeToanka pacuyeTta

Pacuet cnepnyeT BbINOJ/IHATL NO OTpe3kaM, HayuHasA OT BbIXOAHOrIO nany6Ka AbIMOBbIX Fa3oB UCTOYHUKa
Tensa o MecTa YCTaHOBKM YCTPOICTBA AN nogayn AONOMHUTENIbHOTO BO3AyXa W fasiee A0 YCTbS KOHCTPYK-
uun ana ypaneHus ObIMOBbIX rasos.

[na yyeTa AONOMHUTENBHOIO BO34yXa criefyeT C/MOXUTb MAaccOBbli pacxof AOMOSIHUTEIbHOrO BO3AyXxa
N MaccoBblii pacxof AbIMOBbIX ra3oB. o Temnepatype W cOCTaBy AbIMOBbIX A30B A0 NepeMellnBaHus ¢
[OMNONHUTENIbHBIM BO3A4YXOM W MO TeMnepaType W cocTaBy AOMOMHWUTENILHOIO BO3AyXa cnefyeT paccuuTaTb
TemnepaTypy ¥ cocTaB rasoBO34yLIHON cMecu Nocfie yCTpoicTBa nogauv LOMOSHUTENbHOro Bo3dyxa. [ns
JanbHelwnx pacyeToB MCMNOMb3YIOT 3HaveHua (cp, R, r|A, 'p, XA) nosyyeHHOW CMecu M3 AbIMOBbIX FA30B U
[ONONMHNTENBHOTO BO3ayXa.

PacueT c ucnonb3oBaHMeM NpeanosiaraeMoro notoka A0MN0/IHUTENIbHOr0 BO3Ayxa cnefyeT MHOTOKpaTHO
NOBTOPATb A0 TEX NoOp, Noka He 6yayT BbINOMHEHbl (PYHKLUMOHA/IbHbIE YCNOBUSA UAKM A0 TexX Mnop, noka nosiHo-
CTbl0 He ByaeT uspacxogoBaH n3bbITOK paspexeHus (Pz = PZe nnn PZmax = “zemax)-

[ns MCTOYHMKOB Tensia Ha rasoBoM TOMJMBE, 060OpPyAOBaHHbLIX cTabunmMsaTopamu NOTOKa, yYnTbiBaKOT
TONIbKO AOMNOSTHUTE bHbLIA BO3AYX, NOAMELIMBAEMbIA K 3a4aHHOMY MacCOBOMY pacxofy AblMOBbIX ra3os.

6.3 OCHOBHble NapameTpbl A8 pacyeTa AOMNOMHUTE/ILHOIO BO3AyXa

6.3.1 O6une NoNoXeHUs

Temnepartypy AonosHUTENbHOTO Bo3ayxa TNL cnegyeT npuHMMaTh paBHOW Temnepatype Bo3gyxa B TOM
MecTe, OTKyAa nocTtynaeT 3TOT BO34YX.

[na npoBepkn BbINOSIHEHUA Tpe6oBaHWii No TemnepaType cnefyeT BblYMCAUTL TeMNepaTypy HapyxXHo-
ro sosgyxa npu T_= Two (cm. 5.7.1.3). Mpn BbIYUCNEHUN MACCOBOro NOTOKA AOMNOSIHUTENBHOIO BO3Ayxa ANA
yfoBnetsopeHus TpeboBaHMsa no TemnepaTtype cnefyeTt UCNONb30BaTh 3HAYEHUS TeMMepaTypbl OKpyxXatkLlie-
ro sosgyxa B cootseTcTBuu ¢ 5.7.1.3.
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6.3.2 PacueT cmecu
MaccoBblli pacxog AbIMOBbIX ra30B NOC/e NoAMELIMBAHUS AONOMHUTENBHOIO BO3gyxa MM, Kr/c, Bbluuc-

nAwT no opmyne

mM =/77 + mNL, (47)
rae mNL — maccoBblli pacxof AOMO/THUTENBHOIO BO3Ayxa, Kr/c;
T — MAaccoBblli pacxoj AbIMOBbIX ra3oB nepej noagmMellMBaHMEM AOMNOSHATENIbLHOIO BO3AyXa, Kr/c.

TemnepaTypy AbIMOBbIX ra3oB nocse nNoAmeLwmnBaHusa AONOJHUTENbHOTO Bo3gyxa 'm, K, BbluncnsawT no
opmyne
m +CpA «TA + mNL +CpNi *TNL

m-CpA-+m NL-CpNL

M =

(48)

raoe CpA — ypaenbHas Tenno0eMKOCTb AbIMOBbIX ra3oB nepej nogmellMBaHueM AONOSHUTENbHOT0 BO3A4yXa,
Lx/(kr «K);
74 — Temnepatypa AbIMOBbIX ra3oB nepej nogmMellnBaHuem A0NOMHUTENbHOTO Bo3ayxa, K;
CpNi — yaenbHasi TeEN10eMKOCTb AONO/HUTENbHOTO Bo3ayxa, AXx/(kr «K);
TNL — Temnepatypa AONOJHUTENbHOTO BOo3ayxa, K.
O6beMHy0 KoHueHTpauuio CO02 B AbIMOBLIX rasax nocne nogMelnBaHua [LOMNOJHUTENbHOTO BO3Ay-
xa, %, BbIYNCNAT No popmyne

rh-R-1100 - g(H20)]o(CO02) 49
#(COBM i RA[I0 0-0(H 20)] + MNL+R|_[i00- o(h20)n 1] (49)
roe R — rasoBas nocTosHHas ObIMOBbLIX a30B nepej nogmellMBaHWeM [OMNOJHUTENIbHOTO BO34yXa,
Lox/(kr «K);
0(H20) — o6bemHas koHueHTpauusa H20 (BogsaHOro napa) B AbIMOBbIX rasax nepej nogMellnBaHuem
[OMONIHNUTENIbHOTO BO3Aayxa, %;
a(C02) — obbemHasa KoHUeHTpauua C02 B AbIMOBbLIX rasax nepeg nogmelinBaHnem LOMNONHUTENBHOIO
Bo3ayxa, %;
R1 — rasoBas nocTtosiHHas Bo3ayxa, [x/(kr «K);
g(H20)n1 — ob6bemHasn KoHueHTpauusa H20 (BogsiHOro napa) B AOMOSIHUTENBLHOM BO3ayxe, %.
O6beMHy0 KoHueHTpauuio H20 (BogsaHOro napa) B AbIMOBbIX rasax nocse nogmellnBaHus LONONHU-
TesIbHOTo BO3Aayxa, %, BblUMCAAKT No popmyne

m R *0(H20) + mNL RL «g(H2Q)NL
*(Hr)m meR + mNL *RL (50)
CofepxaHue BOAAHOrO mapa B AOMOSIHATENbLHOM BO3Ayxe MPUHUMAaloT paBHbiM 1,1 %. 3TO 3HayeHue
COOTBETCTBYET OTHOCUTENbHON BNaxHoctn 60 % npu 15 °C.
6.4 [aBneHune

6.4.1 Heobxonumoe pnaBneHuve ANs NpeofosieHUs COMNPOTUBJ/IEHUS MPUTOKY BO34yXa C y4yeToM
gononHnTenbHoro so3ayxa PBNL

Onsa nomeuweHnin 6e3 BEHTUNSALMOHHbLIX OTBEPCTUI CONpPOTMBNEHME NPUTOKY Bo3ayxa PBNL, Ma, c yye-
TOM AOMOJIHUTENBHOTO BO34yXa NPy HOMWHA/IBHON TEN/0BOI MOLLHOCTW BbIYMC/SAKT No popmyre

renL = pg HiT+7M K] (51)
V T8
roe PB — conpoTuBneHue nputoky Bo3gyxa 6e3 yyeTa A0NONHUTENbHOTo Bosgyxa (cm. 5.11.4), Ma;
MN_— maccoBblli pacxoj AONO/IHUTENbHOTO BO34yxa, Kr/c;
TB — MacCOBbIii pacxog Bo3Ayxa AJ/1a ropeHus, Kr/c.

Ecnu Bo3fyx, nofaBaeMmblii Ha ropeHne, NPoXoAuT Yepe3 BEHTUNSALMOHHbIE OTBEPCTUS unn Tpy6hbl € Mno-
CTOSIHHbIM MO BCell A/IHe NonepeyvHbIiM ceuveHreM, To PBNL BbIUUCASIOT No hopMmyne
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B

ABNL - SEB  VBNL + X»B,n Ps theni (52)
hB n

roe SEB — aspogunHamunyeckunii kKoathduumneHT ctabunbHOCTM NOTOoKa gnsa nogsoda sosgyxa (cm. 5.11.4);

i/BN1 — KO3(DPULMEHT TPEHUS TPYyObl BEHTUNALMOHHBLIX KaHaNoB WAM MOABOASLLEI0 BO34yXoBoja C
y4eTOM [ONOMHUTE/IbHOTO BO3AYXa;

LB — pnvHa BEHTUNALUMOHHLIX OTBEPCTUI UM KaHana nogadv Bo3gyxa Ha ropeHue (cm. 5.11.4), wm;
DhB — BHYTpPEHHWI ruapaBnvMyeckuii fuameTp BEHTUASLUOHHBIX OTBEPCTUIA WU KaHasa nojayn BO3-
ayxa Ha ropeHue (cm. 5.11.4), w;

N Bn — cymMma KOS (PULNEHTOB MECTHbIX COMPOTUBAEHUA BEHTUAALNOHHBLIX KaHa/N0B WA KaHasna no-
n hayn Bosgyxa Ha ropeHue (cm. 5.11.4);
pB — M/IOTHOCTb BO3AyXa, N04aBaemMOoro Ha ropeHve, u gOonoNHUTENbLHOro Bosayxa (cm. 5.11.4), kr/m3;
wbnl — CKOPOCTb B BEHTU/SALMOHHBLIX OTBEPCTUAX WAW KaHase nojayv BO3Ayxa Ha ropeHue C y4yeTom
LONOMHUTENBHOTO BO34yXa, Mm/C.
KoatdhpnumeHT TpeHUA BEHTUMALMOHHbLIX OTBEPCTUI UKW KaHana nogadv Bo3gyxa Ha ropeHue \j/BNL, C
yyeToM LOMOJIHUTE/IbHOIO BO3A4yXa, cnepyet onpenensatb B cooTBeTcTemmn ¢ 5.10.3.3.
CKOpPOCTb B BEHTUNALNOHHbLIX OTBEPCTUAX UM B KaHasie nojayy BO3Ayxa Ha ropeHue, ¢ yyeTtom AOMNon-
HMUTeNbHOro Bosgyxa, WBNL , m/c, cnegyeTt BblUMCAATbL N0 popMyie
+ mNL

wbnl ~ (53)
'PB

roe /™ — MacCcoBblii pacxof BO3fyxa Ha ropexue, Kr/c;
T  — MaccoBblli pacxod AONOSHUTENbBHOTO BO3AyXa, Kr/c;
AB — nonepeyHoe ceyeHNe BEHTU/IALMOHHBLIX KaHas/l0B WM KaHasa nojayu Bo3fjyxa Ha ropeHue (Cwm.
5.11.4), m2;
pB — MAOTHOCTb BO3A4yXa, NO4ABaeMOro Ha ropeHve, 1 AOMNOMHUTENbHOrO Bo3gyxa (cM. 5.11.4), kr/m3.
6.4.2 Heobxognmoe gaBneHne Ans npeofosneHns conpoTUBAEHUSA YCTPOUCTB AONOSIHUTENBHOTO

Bo3ayxa PNL
Tpebyemoe paspexeHue no Bo3ayxy ansa perynaropa taru PNL, MNa, BbIYMCNAOT No popmyne

PNL = a0 +al ™NL +0C2 -ANL +SE'(1+ ~2-3) (54)

roe a0 — 3HauyeHue Ha BXxoAe perynstopa Taru;
al— pabounii napameTp yCTpoOWCTBa perynmpoBaHus AONOAHUTENbHOrO0 Bo3ayxa (perynsatop Taru)
[cm. Tabnnuy B.7 (npunoxexue B)], Ma/(kr-c);
a2 — pabounii napameTp ycTpolicTBa perynmpoBaHus AOMNOAHUTENbHOrO0 Bo3ayxa (perynsatop Taru)
[cm. Tabnuuy B.7 (npunoxeHue B)], Ma/(kr mc);
mNI — MaccoBbIii pacxof AONOHUTENIbHOIO BO3AyXa, Kr/c;

SE — aspoguHamunyeckunii KoahuuneHT cTabubHOCTM NOTOKA;
A2 3 — KO3 PUUMEHT MECTHOro COMNPOTMB/IEHNSA BXOAHOTO OTBEPCTMA ANA Nojadyu AOMOSHUTENIbHOro
Bo3ayxa [cMm. Tabnuuy B.7, Ne 5 (npunoxeHue B)];
pM — MJIOTHOCTb CMECU AbIMOBbIX Fa30B NOC/Ee NOAMELWNBAHUA AOMNO/THAUTENBHOIO BO3AyXa, Kr/mM3;
WM — CKOpPOCTb CMeCcK AbIMOBbIX ra30B Noc/e NogMelBaHUa AONOMHUTEIbHOTO BO34yxa, m/c.
Tpebyemoe paspexeHune no Bo3ayxy Ana crabunusatopa notoka PNL, MNa, BbIYMCAAIT No opmyne

NL+”
= 55
pnl = p\N + (55)
roe Pw — MWHNUMalbHaA TAra otonnTesibHOro yCTpOVICTBa, Ma;

T — MacCOBbI pacxon AbIMOBbLIX ra3os, Kr/c.

27



FOCT P 59978.1—2022

3HauyeHne Ha Bxoge perynsitopa Taru a0 cregyeT NoayunTb M3 CyMMbl MWHMMAsIbHOTO WU MakCu-
MasbHOro paspexeHus UcToyHuka Tenna (Pw unu Pyvmax) 1 He06X04MMOTO AaB/iEHNA B AbIMOBOM TpakTe A0
yCTpoOiicTBa nojayn AONOMHUTENBHOIO BO3ayXa.

[nsi npoBepku ycnoBwuii no TemnepaType AeNCTBUTENbHbI CeAYOLWMNE COOTHOLWEHUS

npu Pw + PFVL < 10 o0=10; (56)
npu Pw + PRV > 10 a0=  +/FV1’ (57)
roe Pw — MWHUManbHoe pa3pexeHne NCTOYHUKa Tenna, I‘Ia;

PR/l — conpoTuBnieHne 4acTu COeANHUTENIbHOIO 3/1EMEHTa, PaCno/IOXEHHON nepen perynsaTopoMm pas-
pexeHus, Ma.

Onsi NpoBepKM yCnoBWiA MO AaBMEHU0 AN MaKCMMasibHOTO paspexeHus AeiCcTBUTENbHO cneaytouiee
COOTHOLLEHMne

a0 = PWmax + PFV1> (57a)
roe Pyvmax— MaKCuMassibHO€e pa3pexeHne UCTOYHUKa Tenna, MNa.

6.4.3 Heobxoanmoe gaBneHne ans nNpeofosieHNs CONnpoTUB/IEHNA YacTU COeAUHUTENIbHOrO ase-
MeHTa, PacnoJIOXEeHHOro nepepj ycTpoiicTBOM NoABoOAa AOMNO/IHUTENbHOro Bo3ayxa, PRVL

Heob6xogvumoe fasfieHne Ana NpeofosieHnsa CONpPOTUB/IEHUSA 4acTW COefUHUTENbLHOIO 3/IEMeHTa, pac-
NMOJIOXKEHHOro nepen perynaropom paspexeHus, PRV/L cnegyeT onpefenats B COOTBETCTBUM € 5.11.2.

Ecnu ycTpoiicTBO mojauv AOMNOMHUTENbHOrO BO3AyXa PacnofloKeHO B BEPTUMKaNbHOW 4acTu KOHCTPYK-
unn oNs yaaneHusa AbIMOBbIX Fa30B, TO OTPE30K KOHCTPYKUUWM ONA yAaseHus AbIMOBbLIX ra3oB 40 yCTpolcTBa
nogayn AOMNOMHUTENIbHOIO BO3/[yXa MOXHO paccMaTtpuBaTtb Kak 4acTb COeAMHUTEeNbHOro anemeHTa. [nAa cra-
6unnsatopa NoToka AO/HKHO AeicTBOBaTb paBeHcTBO PFVL = 0.

6.4.4 YcnoBue no faB/IeHUIO Npu HaIMYnNmM AOMNOJSTHUTENIBHOIO BO34yXa

[na Kaxporo 3HavyeHmss MaccoBOro pacxofa [ONOSIHUTENBHOTO BO3fAyxa Heobxo4umo onpefesnnTb Mu-
HUMasIbHO HeobxoAMMOe paspexeHue UM MakCmMmasbHO BO3MOXHOE paspeXeHue Ha BXOAe [bIMOBbIX ra3oB
B BEPTUKaA/IbHYIO YacTb KOHCTPYKUUK ANA yaaneHna AbiIMOBbIX ra3oB, PZe nan PZemax, n cpaBHMBaATL ee C pas-
pexeHnem Pz nnn PZmax B 3TOli TOuke.

[Nna KOHTPONA BbINOSIHEHMA YCNOBUIA MO TemnepaTtype creayeT BbiMOJHUTbL PaBEHCTBO

PZ~PU PR PL- PBNL+ PNL+PFV2 = Pze (58)

rae PH  — camorTara, [a;
PR — conpoTuBneHne BepTUKa/IbHOW YacTW KOHCTPYKUUM AN yaaneHus AbIMOBbIX rasos, Ma;
PL— BeTpoBoe gaBneHue, la;

PBNI — Heobxogumoe pa3pexeHne NPpUTOYHOrO BO3Ayxa Npu nogade AonosHUTENbHOro Bo3gyxa, MMa;
PNL — TpebyeMoe pa3pexeHune B yCTPOMCTBE MNojayn AOMNOSIHUTENIbHOTO BO3gyxa unu ctabunusatopa
notoka, Ma;

PFV2 — conpoTuBneHne yactu COeANHUTESIbHOIO 3/1IEMEHTA, paCFIOﬂO)KeHHOVI nocne peryndaropa paspe-
XeHusa wnan nocne npepoiBartensa taru, lMa.

[nsa Toro, 4To6bI YyCNOBUSA MO AABAEHUIO ANS MaKCUMa/ibHOTO pa3pexeHns 6bian yA0BAETBOPEHLI, 40J1X-
HO ObITb BbLINOJ/IHEHO C/EeAYLLEE PABEHCTBO

PZmax = PN~ PR - "BNL + PNL + PFV2 = PZemax- (58a)

MpumeyaHne — 3HaveHus PH 1 PRB chopmynax (58) u (58a) MoryT oTmMyaTbesa Apyr OT gpyra 1U3-3a pasnmuus
YCNOBWUIA.

Ans ycTpoiicTBa mogaun AOMNOSMHATENIbLHOTO BO34yXa, PACMOJIOXEHHOT0 B KOHCTPYKUWW A/ yAaneHus
[bIMOBbIX ra30B Bbllle BX0Aa AbIMOBbIX ra30B, HEO6X0AMMO NMPOBEPUTHL YC/I0BME MO AaB/E€HUI0 NOC/e YyCTPOii-
CTBa MoAayn AOMOJIHUTENBHOTO BO34yXa.

6.5 Ycnosue no temnepartype Cc y4eTOM AOMNOJSIHNTENIbBHOIO BO34yXa

YcnoBue no Temnepatype B YCTbe KOHCTPYKUUW AN1S yAaNeHus ObIMOBbIX ra3oB A0/HKHO 6biTb NpoBepe-
HO B COOTBETCTBUM C 5.8 1 5.12 ¢ Ucnonb3oBaHNEM NokasaTenei cMecu AbIMOBbIX Fa30B U [OMNO/THUTENbHOIO
BO3A4yXa.
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7 MeTogmka pacyeTta cUCTeMbl «BO34YyX—AbIMOBble rasbi» (LAS)

7.1 O6wure NpUHLUNBI

BbluncrieHne BHYTPEHHUX pa3MepoB (MOMNEpPeyYHOro cevyeHmnsa) KOHCTPYKLMKM AN yaaneHus AbiMOBbIX ra-
308, paboTalwmx Noj paspexeHmeM, OCHOBaAHO Ha C/eAyLWNX YeTblpex KpUTepusx:

- MMHUMaNbHOE pa3peXxeHue Ha BXOAe AbIMOBbIX ra30B B BEPTUKA/IbHYIO YacTb KOHCTPYKUMK ANA ygane-
HUA AbIMOBbIX FA30B AO/HKHO 6bITb 60/blIE WUAN PaBHO MUHMMaNbHO HEOGXOAMMOMY pPa3pexeHuto Ha BXxoae
AbIMOBbIX Fa30B B BEPTUKA/IbHY YacTb KOHCTPYKUUMN A9 yAaNeHus AbIMOBbIX ra3os;

- MAWHMMaNbHOE pa3pexXeHue Ha BXoAe AbIMOBbIX ra30B B BEPTUMKANIbHYH 4YacTb KOHCTPYKUMWU ANs yAa-
NIeHUA AbIMOBbIX ra30B AO/KHO 6bITb 60/bLUE MW PAaBHO CONPOTMB/IEHUIO HA BbIXOAE M3 WAXTbl A9 BO34yXa,

- MakCuMasibHOe pa3pexeHue Ha BXOofe AbIMOBbIX ra3oB B BEPTUKANIbHYK YaCTb KOHCTPYKLMW ANSA yAa-
NeHUs AbIMOBbIX Fa30B A0/KHO O6biTb MEHbLUE UKW PABHO MaKCUMaslbHO AONYCTUMOMY pa3pexeHuto Ha BXoae
AbIMOBbIX Ta30B B KOHCTPYKLUWUIO ANA yAaNneHUs AbIMOBbIX ra3oB;

- TeMnepartypa BHYTPEHHEN NOBEPXHOCTU YCTbSA KOHCTPYKLMMW A5 yAaNeHUs AbIMOBbLIX ra3oB AOJIXHA
OblTb 60MbLIE NN paBHa NpefesibHO AONYCTUMOI TemnepaTtype.

BbluncrieHne BHYTPEHHUX pasMepoB (MOMNEpPeyYHOro cevyeHmnsa) KOHCTPYKLMKM AN yaaneHus AbiMOBbIX ra-
30B C M36bITOYHLIM AAaBMEHVEM OCHOBAHO Ha CNefylLnX YyCNOBUSX:

- MakcumasnbHoe M36bITOYHOE AaB/ieHNEe Ha BXOAE AbIMOBbIX ra30B B BEPTUKAIbHYH YacTb KOHCTPYKLMM
ANS yaaneHus ObiMOBbIX Fa3oB A0/MKHO 6biTb MEHbLUE UM PABHO MakCMMasibHO AOMNYCTUMOMY U36bITOYHOMY
[aB/IEHNIO Ha BXOAE AbIMOBbIX ra30B B BEPTUKA/IbHYK YacTb KOHCTPYKUMW ANA yaaneHus AbiMOBbIX rasos;

- MakcumasibHoe M36bITOYHOE AaB/fieHWe B COEAUHUTENIbHOM 3/1EMEHTE W B BEPTUKa/IbHOW 4acTu KOH-
CTPYKUUKN AN yaaneHus AbIMOBbIX ra30B He J0/IKHO NpeBblWaTb Pa3HOCTb MexXAy M36bITOYHbIM AaBNEHUEM,
Ha KOTOPOe OHM paccyuTaHbl, U gaB/IEHWNEM OKpyXalLero Bo3ayxa, NofaBaeMoro Ha ropeHue;

- MMHMManbHOe M36bITOYHOE AAaB/ieHWE Ha BXOAE AbIMOBbIX ra30B B BEPTUKA/IbHY YaCTb KOHCTPYKLMK
AN yaaneHus AbIMOBbLIX Fa30B A0/HKHO GbiTb 60MblIEe WM PAaBHO MUHUMASIbHO LONYCTUMOrO M3GbITOYHOIO
[aB/IEHNA Ha BXOAe AbIMOBbIX a30B B BEPTUKA/IbHYHO YacTb KOHCTPYKUUM ANSA yAaseHUs AbIMOBbLIX ra3os;

- TeMnepartypa BHYTPEHHEN NOBEPXHOCTU YCTbS KOHCTPYKUUU ANA yAaNeHus AbIMOBbIX Fa30B AOJKHA
6bITb 60MblIE MAN paBHa NpPeAenbHO A0NYCTUMON TemnepaType.

MpumMedyaHue — YCNoBUSI NO AAB/IEHNIO A1 MAKCUMAaSIHOTO PaspeXeHnst WM MUHUMAIBHOTO M36bITOUHOIO
[laBNeHNs Heo6X0AVMbI TOMLKO B TOM C/lyyae, ec/in YCTaHOB/IEH NPe/esn Mo MakCUMasibHOMY Pa3pPEXeHMIo 4151 MCTOUHMKA
Tenna, paboTaroLLEero nog paspexeHneM, WM MUHUMasIbHOE M3GbITOYHOE AaB/ieHne 471t UCTOYHMKA Tenna, paboTatolero
Mpy 136GbITOYHOM [ABMIEHNMN.

[ns noaTBepXAeHWs yKa3aHHbIX YCNO0BUIA UCNOMb3YOT ABa Habopa BHELWHUX YCNOBUIA:

- BblYMC/IEHNE MWHUMAJIBHOTO paspexeHns n MakCUMasibHOro M36bITOYHOTO AaBNeHUs BbINOMHAKT A4
yCNOBUWiA, KOTAa TensoBas Harpyska Ha KOHCTPYKLUI ANS yaaneHus AbIMOBbIX fa30B MUHUMAasbHa (T. €. BbICO-
Kas HapyxHaa Temnepartypa);

- BblYMC/IEHNE MAKCUMAa/IbHOTO paspexeHns M MUHUMasbHOTro M36bITOYHOIO AaB/eHUs, a Takke Temne-
patypbl BHYTPeHHeil MOBEPXHOCTU BbINOJIHAKT ANA YCNO0BUIA, KOrga Temneparypa BHYTPU KOHCTPYKUUWU OS5
yAaneHusa AbIMOBbIX Fa3oB MUHUManbHa (T. €. HAU3KasA HapyXxHasa Temnepartypa).

Mpn pacuyeTe cuUcTeMbl «BO3AyX—AbiMOBble rasbli» (LAS), cocTosilieli U3 KOHCTPYKLMK ANs yaaneHus
AbIMOBbIX ra3oB W WaxTbl N0f4aYyM BO34yxa, OHa A0/HKHa 6bITb pasgeneHa Ha NSeg 0Tpe3koB paBHON ANUHbI,
npu 3aToM MakcumasbHasa A/inHa oTpeska [o/hKHa coctaBnAatb 0,5 m.

Ecnu Tepmnyeckoe conpoTuB/iEHNE MeXAY KOHCTPYKUMElW ANA yAaneHna AbIMOBbLIX rasos (LaxToi Abl-
MOBbIX ra30B) M LWaxToil Bo3agyxa npesbiwaeT 0,65 m2mK/BT (Nseg = 1), To gesieHue Ha oTpe3ku He TpebyeTcs.

Tpyby Ans ypaneHus AbIMOBbIX a30B COEAUHUTENbHOTO 3feMeHTa U COefWMHUTESNbHbIA BO34YXOBO/,
cnepyet pa3genutb Ha NsegV oTpe3koB paBHOW A/IMHbI, NPY 3TOM MakcumasnbHas AIMHa oTpes3ka A0/KHa Cco-
ctaBnatb 0,5 m. Ecnim TepMuyeckoe COnpoTMB/IEHWE B COEAUHUTENIbHOM 3/1eMeHTe Mexay Tpy6ol yganeHums
AbIMOBbIX ra30B 1 COeAMHUTENbHbIM BO3ayxoBodoM npesbiwaeT 0,65 m2- K/BT (A/segV = 1), TO geneHne Ha
0Tpe3kn He TpebyeTcH.

7.2 Tpeb6oBaHUA NO AaB/EHUIO

CooTHoweHua (1), (2a) n (59) AN KOHCTPYKUMW ANA yAaneHus AbIMOBbLIX Fa30B MNOA pa3pexeHuem u
cooTHoweHusa (3), (5a), (60) u (61) 4NA KOHCTPYKUUN ANA yAaneHUs AbIMOBbIX ra3oB M36bLITOYHOTO AaBneHus
[OJ/DKHbI BbINO/THATLCA A1 BCEX COOTBETCTBYOLWMUX paboyumx ycrnoBuii.

PZ- "RB + PUB’ (59)
29



FOCT P 59978.1—2022

PZO - PZexcess ~ (PRB + "HB)> (60)
PZO + PFy ~ "ZVexcess " PB> (61)
roe Pz — paspexeHune Ha BXofe AbIMOBbIX ra30B B BEPTUKANbHYIO YaCTb KOHCTPYKLUU ANA yAaneHus

ObIMOBbIX rasos, Ma;
PRB — conpoTuBsieHne waxTtbl nogayn so3sgyxa, a;
PHB — camoTAra B waxrte Bo3gyxa, [a;
Pzg — n36bITOYHOE AaBfeHNEe Ha BXOAEe AbIMOBbIX ra3oB B BEPTUKaSIbHYK 4YacTb KOHCTPYKUMWU ANs
yAaneHusa AbIMOBbIX ra3os, [a;
PZexcess — MakcumanbHOe pacyeTHOe faBjieHWe KOHCTPYKUMK ANg yAaneHus AbIMOBbIX ra3os, lla.
PR/ — conpoTuBneHne coefuHUTENIbHOIO afiemeHTa, Ma;
PZ\excess — makcummasibHOe pacyeTHOe JaB/lieHue CoeAUHUTENbHOro afieMeHTa, Ma;
ConpoTtusneHne BO3A4yLWHOro Tpakta PB, NMa, BbIYMCAAKT C UCNOMb30BaHUEM CNeaylLero ypaBHeHus:

PB= PVB + PRB + PRBV + PV/BY (62)

roe  PHB — camoTdAra waxTtel nogaun sosgyxa, MNa;
PrB — conpoTuBneHne waxtbl nogayun sosgyxa, la;
Prbv — conpoTuBneHue coefuMHUTENbHOrO BO3ayxosoaa, Ma;
P ibv — camoTsra coegmMHuTenbHOro Bo3gyxosoga, Ma.

7.3 YcnoBua no temnepartype
CooTHoweHnsA (6) u (7) 4OMKHbI BbINOMHATHCSA.

7.4 MeToaunka pacyeTa

ONna BblUNCNIEHNSA 3HAYEHWI faBfeHUa 1 TeMmnepaTypbl N0 3aBUCUMOCTAM, BbIPaXXKEHHbIM YpaBHEHUAMMU
(1), (2a), (3), (5a), (6), (59), (60) n (61), cnegyeT NONYUYNTb 3HAYEHNSA NapaMeTPOB XapaKTePUCTUKN AbIMOBbIX
rasoB UCTOYHMKaA Tenna B COOTBETCTBUU C 5.5.

MapameTpbl, ykaszaHHble B 7.6, AO/DKHbI ObiTb MOMYYEHbl A1 KOHCTPYKUUW ONA yAaneHUa [bIMOBbIX
rasoB, COeIMHNTENbLHOrO 3/IEMEHTA, WaxTbl BO34yXa U COeANHUTEIbHOIO BO3ayXxoBoAa. [1/19 HOBbIX KOHCTPYK-
unii ana yaaneHua AbIMOBbIX rasoB cnefyeT UCNONb30BaTh NpefBapuTesibHO paccynTaHHOe 3HayeHue pas-
Mepa AbIMOBOro KaHana.

B 7.7—7.11 npepacTaBneHbl BblYUCNEHUSA, HeEOOXOAMMbIe A1 3aBepLlleHns Ten0TEXHUYECKOro U aspo-
ONHAMWYECKOro pacyeToB KOHCTPYKLUWU A8 yAaneHUs AbIMOBbIX rasos. ®opmynbl, NpuBefeHHbIe B 7.7, ob6e-
crneynBaloT BblYMNC/IEHNA OCHOBHbLIX NapaMeTpoB, KOTOPble He0OXoANMbI ANA AafIbHENLLINX pacyeTos.

B 5.5.3 n 7.8 npuBegeHbl hopmynbl AAS BbIYUCNEHUS COOTBETCTBYHLWMX TeMmnepaTtyp. dopmynbl ansa
NAOTHOCTU AbIMOBbIX Fa30B U UX CKOPOCTWU MpuBefeHbl B 7.9.

MeToguky, npeactasneHHyo B 7.10 n 11.11, cnegyeT 1Mcnosib3oBaTb A1 KOHTPO/IA BbINOSIHEHUA YC/0-
BMIN No fasneHuto. Metoguky, npegcrasfieHHyo B 7.12, cnefyeT uUcnosib3oBaTb A1 KOHTPONSA BbINOSIHEHUSA
yCcnoBuii no Temnepartype.

KOHTpONb BbIMOMHEHNS YCNOBUIA NO AaB/eHWUI0 M TeMmnepaType cnefyeT NpoBOAWUTb ABaXKAbl:

-4N1A HOMWHANBLHON TENN0BOM MOLLHOCTU UCTOYHMKA TENNa;

- AN HaUMEeHbLero 3HavyeHns K3 guanasoHa Ten/oBblX MOLWHOCTEN, YKa3aHHOro U3rotoBuTeneM 0TOo-
NMUTENbLHOrO YyCTpoiicTBa.

7.5 NMapameTpbl A4bIMOBbIX ra3oB NCTOYHWKa Ternsa

MapameTpbl AbIMOBLIX rA30B UCTOYHMKA Tenna crefyeT BblYMCNATL B COOTBETCTBUU C 5.5.

7.6 NMapameTpbl oA pacyeTta

MapameTpbl cnefyeT BblUMCNATL B COOTBETCTBUM C 5.6.

CpefHue 3HayeHus LWepOoxXoBaTOCTU LWaxTbl BO3Ayxa B U COEQMHUTENIbHOIO BO3A4yxoBoaa rBV gosmkeH
npefocTaBuTb U3roToBUTENb U3genunsa. CpefHue 3HaYeHUs LWepoxoBaTocTh 06bIYHO UCNOb3yEMbIX MaTepua-
noB npueegeHbl B Tabnuue B.4 (npunoxeHue B).

TepMunyeckoe conpoTuBieHue waxTel Bo3gyxa (1/A)B n coegmHuTensHoro sosgyxosoga (YA)By pony-
CKaeTcsa onpepenaTb B COOTBETCTBUM € 5.6.3, Kak 4/ AbIMOBbIX Tpy6.

B dhopmyne (10) Dh— 370 BHYTpEHHWIT rmapaBnMyecknini guameTp waxTtbl Bo3gyxa DhiB wan coegunHu-
TenbHoro sosgyxosoga DhiBV.
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7.7 OCHOBHblIE BblUNC/IAEMbIE 3HAYEHUSA

7.7.1 TemnepaTtypa Bo3ayxa

7.7.1.1 O6ume NonoxeHus

[Nna KOHCTPYKUWUA ana yaaneHus AbIMOBbIX ra3oB, NPOXo4sAwWMx yepe3 o6orpeBaemble 30HbI, HEO6X0AM-
MO y4YuTbIBaTb passinuve Mexny temnepaTtypamMmu HapyXHOro u oKpyxatoLliero sosgyxa.

7.7.1.2 Temnepartypa HapyxXHoro sosgyxa TL

[na koHTpona TpeboBaHWii NO faBEHNI0 TeMnepaTypy HapyxXHoro Bo3gyxa TLAns cuctem oTonsnieHus
BbIYMCNAKOT, KaK NpaBnao, C NCNOSIb30BaHNEM:

M_=288,15 K (fL= 15 °C) — Ansa BblYMC/EHUA MUHUMANLHOIO pa3pexeHns Uan MmakcumMasibHOro n36bl-
TOYHOrO faB/leHVNs Ha BXOAe [bIMOBbIX ra30B B BEPTUKA/IbHYIO YaCTb KOHCTPYKUMW ANSA yAaneHus AbIMOBbIX
rasos;

T_= 258,15 K (t{L=-15 °C) — Ana BblYNCNEHUSA MaKCUMasIbHOro paspexeHns Wi MUHUMAsIbHOro u3-
6bITOYHOrO faB/IEHNA Ha BXOfAe [bIMOBbIX ra30B B BEPTUKA/IbHYIO YAaCTb KOHCTPYKUUMN A1 YAANEHUA LblMOBbIX
rasos.

MoryT 6bITb MCMONb30BaHbl Apyrne 3HayeHus TL Ha OCHOBE [aHHblX HaUWOHAasbHbIX CTaH4apTOB.

7.7.1.3 TemnepaTtypa OKpyxarLiero sosgyxa Tu

[na KOHTpPONs BbINOSHEHUA Tpeb6oBaHWi NO AaBMEHUIO ANA MUHUMAa/IbHOTO paspexeHus uaM Makcu-
MasibHOT0 M306bLITOYHOrO AaBfeHns cneayeT MCNONb30BaTb TeMnepaTypy okpyxakuiero sosgyxa Tu = TL. Anga
KOHTPO/S BbINOSIHEHUA TPe6OoBaHUii NO AaB/EHUNI0 A1 MaKCMasbHOTO paspexeHus Uin MUHUManbHOro 13-
6bITOYHOrO AaBfieHus, a Takke TpeboBaHuWii MO TemnepaType cnegyeT UCMNO/b30BaTb CAeAylolwmne 3HavyeHus
TemnepaTypbl OKpyxatLiero sosgyxa Tu.

- =

o 2 (‘ue =*1).
77 = 288,15 K (fub=15°C),
vb - 293,15 K L =20
z io (Mul ~no)’
™ = 273,15 K % =0 0o

raoe TO — TemnepaTypa OKpyXalLl,ero Bo3ayxa B YCTbe KOHCTPYKLUWU ANS yAaneHUs AbIMOBbIX ra3os, K;
Tub — TemnepaTypa OKpyxawLlero Bo3gyxa B otaninsaeMom nomeuieHun, K;
Tuh — TemnepaTypa okpyxarLlero Bo3gyxa B o6orpeBaembix 30Hax, K;
M, — TemnepaTypa OKpyxallLliero sosgyxa BHe 3gaHus, K;
Tw — TemnepaTypa OKpyXalLl,ero Bo3gyxa A9 HeoTan/imBaembiX NOMeLLeHnA BHYTpU 3gaHus, K.
MoryT 6bITb MCNONb30BaHbI Apyrne 3HadyeHus 740 Ha OCHOBE AaHHbIX HaLWOHaNbHbIX CTaHO4apTOB.

7.7.2 [Apyrue ncxogHble faHHble
Opyrve ncxofaHble faHHble cnefyeTt BbIYUCNATbL B COOTBETCTBUN € 5.7.2—5.7.6 1 5.7.8.

7.8 OnpepgeneHve temneparyp

7.8.1 He KOHUeHTpuUeckmne (pacnosioXXeHHble pPsAAOM) LWaxThbl

Ecnu TepMuyeckoe CONPOTMB/IEHWE MeXAy LWAaxTol AbIMOBbLIX ra3oB W LAXTOW BO3Ayxa pPaBHO wUax
6onble 0,65 M2 «K/BT, TemnepaTtypy AbIMOBbIX Fa30B B C/lyyae pas3fesfibHbiX KaHasioB cnefyeT paccunTbiBaTh
B COOTBETCTBMM C pasgesniom 5. TemnepaTypy BO34yxa Ha ropeHve BHYTPW BO3AYLIHON LWaxTel cnegyeTt npu-
HUMaTb pPaBHOW TemMnepaType HapyXHOro Bo3gyxa.

Ecnu Tepmuyeckoe COMPOTWMB/IEHME MeXAY LWaxToin AbIMOBbIX la30B M LWAaxTOi BO3gyxa MeHee
0,65 M2 *K/BT, paBHO WX NpeBbllIaeT TEPMUUYECKOE CONPOTUB/IEHNE CTEH BHE LWAxXThbl, TEMNepaTypy AblMOBbIX
rasoB B OTAE/bHbIX WaxTax cnegyeT paccynTbiBaTb B COOTBETCTBMM C pa3geniom 5.

CpepHue TemnepaTypbl BO34yXa Ha ropeHne B BO3AYLIHONM WaxTe 7TB cnegyeT paccuntbiBaTb C MCNOSb-
30BaHWEM crefyloLero ypaBHeHus

"B 97 0,3 (63)
T, +

roe [ — Temnepartypa HapyXHoro Bo3gyxa, K;
TT — cpepgHsaa Temnepartypa AbIMOBbIX rasos, K.
B apyrux cnydasx pacuyet Temnepatypbl cfiegyeT BbINONHATb Tak, kak npusegeHo B 7.8.2 nan 7.8.3.
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7.8.2 KoHUueHTpuyeckme waxTtbl AA BblIYMC/IEHUSA Ha OCHOBE MOMNPaBOYHOro KoadduumeHTa
Ha Ten/s10BOE U3yyeHue

7.8.2.1 O6wme nonoxeHus

B cniyyae KOHUEHTPUYECKUX WaxT ANA BblYUCAEHUA TeMnepaTtypbl cnefyeT UCMONb30BaTb Te Xe Mnoka-
3aTenn, 4To U A1 BbINOJIHEHWUS YC/IOBUIA NO AaBNEHUIO.

ONnAa BblYMCNEHUA 3HAYeHU Temnepatypbl B KOHLUEHTPUYECKOW LaxTe HeobxoAnMmMOo MCMosb3oBaTb Me-
To4 utepaumu. PekomeHayeTcs HauynmHaTb BblYMC/IEHME OT MEPBOro yyacTka CoefMHUTENLHOrO anemMeHTa7=1,
NCMofb3ya Mpu 3TOM NpeABapuTesibHO paccyuTaHHOe 3HayeHne TemnepaTypbl BO3AyXa Ha ropeHue Ha BbIXO-
[€ 13 KOHUEHTPUYECKOro coeguHnTeNnsHOro anemeHta ToBV1. 3atem nytem ntepayuin, NCNosb3ys ypaBHeHue
n3 7.8.2, Haxo4AaT Takoe 3HavyeHne 70BV1, npy KOTOPOM BbINOMHAETCA crefyloliee ycrnosne

INAU.-T-JSI, (64)

roe ToBV1I  — temnepartypa Bo3ayxa A/1d TOPEeHMA Ha BbiXo4e U3 oTpes3ka 1 coeguHUTesNIbHOro anemMeHTa, K;
I'eB g0 — Temnepartypa Bo3gyxa A/ rOpeHus Ha Bxoge B 0Tpe3ok Alseg, K;
fL— TemnepaTtypa HapyxHoro sosayxa, K;
Alseg — KONMYECTBO OTPE3KOB KOHCTPYKUMU ANA yAaneHUs AbIMOBbIX ra3oB, UCMNOMb3yeEMOE B BblYUC-
neHun.

7.8.2.2 Temnepatypa NpuMTOYHOrO BO3AyXa U AbIMOBbIX ra30B B COEAUNHUTE/IbHbIX 3N1eMeHTax

Ecnu Tepmunyeckoe conpoTUBNIEHUE MeXAY COeAUHUTEsIbHbIM 3/IEMEHTOM KOHCTPYKUUW ANA yAaNeHus
ObIMOBbIX Ta30B U COeAUMHUTEsNIbHbIM 3/IEMEHTOM BO3ayxoBoga npesbiwaeT 0,65 M2 mK/BT, 3Ha4yeHna Temne-
paTypbl AbIMOBOro rasa v NPUMTOYHOrO BO3Ayxa A1 COeAUHUTENbHBLIX 3/IEMEHTOB CnefyeT paccyuTbiBaTb B
COOTBETCTBUU C pa3genom 5. 3aTeM Heo6xo4MMO npefBapuTenbHO onpeaennTb TeMnepaTypy «Bo3fyxa A
ropeHus» 7eBv/vSgv B Hauase yyacTka COefMHUTENbHOrO 3fiemeHTa j = AlsegV, npu 3ToM Temnepatypa 70BV1
B KOHLIe yyacTka coeUHUTeNbLHOro asieMeHTay = 1 (cM. 7.8.2.1) He AO/KHbI MCNOJ/Ib30BATbLCA.

B apyrux cnyyasx onpefesieHme temnepaTyp AbIMOBbIX ra3oB 1 BO34yXa Ha ropeHue B COeAMHUTENbHOM
3/IeMeHTe cnefyeT BbINOMHATL CNeAywmnMm obpasom:

TemnepaTtypa AbIMOBbIX ra3oB 7eV1, K Ha BxoAe B COeAUHUTESNbHbI 3NEMEHT, T. €. B Hayase nNepBoro
oTpeska coefMHUTENIbHOro asiemMeHTay = 1 cocrtasnseTr

7'V = TW (65)
roe Tw — TeMmnepartypa AbiIMOBbIX Fa30B Ha BbiXxoAe U3 UCTOYHUKa Tenna, K.
TeMHepaTypa AbIMOBbIX ra3oB TeV,—, K B Havane OTPE3KOBY > 1 COegNHNTEeNbHOIO 3/1IeMeHTa COCTaBUT

TeVv,j“ ToY,y-1> (66)
raoe Toyj— Temnepartypa AbIMOBbIX ra30B B KOHLE OTpe3kay CoeAUHUTENbHOro anemeHTa, K
Temnepartypy BO3ayxa A/ FOPEHWs B KOHLe oTpes3ka y = 70B 1 coefuMHUTENbHOrO 3fieMeHTa cnegyet
nepecuntatb (cm. 7.8.2.1).

MpumeuyaHue — BJonosiHeHNE K KOHTPOSIO TPeGoBaHMi Mo TemnepaType KOHCTPYKUMW ANS yAaneHusl AbIMo-
BbIX Fa30B MOXHO TAKXE KOHTPOMMPOBATHL TeMnepaTypy NpuUTOYHOro Bo3ayxa ToBVL B KoHLEe oTpeskay = 1 coeiMHUTEe N b-
HOTO MPUTOYHOrO BO3AYXOBOAA, €C/M W3rOTOBWUTE/b MPEfOCTaBUT JaHHblE MO MAKCMMa/IbHOW TemnepaType Bo3fyxa Ha
BXOZE B UCTOYHWK Tenna.

Temnepatypa nputodHoro Bo3ayxa ToBjK B KoHLe oTpe3koBy> 1 coeAnHUTENLHOIO 3/1IEMEHTA COCTaBUT

ToBJ~ ~eBj-1' (67)
roe TeBH — temnepatypa Bo3ayxa A1 rOpeHus B Hadyasie oTpeskay CoeMHUTENbLHOro afneMeHTa, K.

TemnepaTtypy AbIMOBbIX ra3oB ToVj b KOHLE OTpe3Kay KoakCcuasibHOT0 COeAMHUTENLHOIO 3/IEMEHTA Cre-
AyeT BbIUMC/SATb, UCNOMb3Ys Cleaylollee ypaBHeHne

(2~«Y,y)*(2~KBVJ)+7eyy - 2°Kyj MEyj *7eVy - 2+ToBVj + KBVj--TuVy)
oVy (68)
(2+Kv,,H2- Kbv,;)-2 -Kv j -Evj

C y4eToMm, 4To

mcp \Y |J
EVy = (69)
™B mCpBV.y
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roe Kyj — koadhdruymeHT oxnaxaeHns oTpeskay CoeMHUTEIbHOTO 3/IEMEHTA MO rasy;
KByj — Kko3athnumeHT oxnaxaeHns oTpeskay CoeMHNTE/IbHOTO 3/IEMEHTA MO BO3AYXY;
Teyj — TemnepaTypa AbIMOBbIX ra30B B Hauyasie 0Tpe3kay COeUHUTE/IbHOTo 3fieMeHTa, K;
Eyj — OTHOWeHWe Ten10BbIX NOTOKOB AbIMOBbLIX Fa30B U BO3/yXa, NO4aBaeMOro Ha ropeHusi, B oTpeske
Yy COeMHUTEIbHOTO 3NEMEHTA;
70By,) — TemnepaTypa BO3fyxa [/1S TOPeHus B KOHLLe OTpe3Kay CoeAMHUTeNLHOIo afieMeHTa, K;
Tuyj — TemnepaTtypa OKpyXalollero Bo3ayxa B 0Tpe3Ke y COeAMHUTEbHOro afieMeHTa, K;

T — MaccCoBblli pacxof AbIMOBbIX ra3oB, Kr/c;
cpV *— yfAenbHasa TeNJI0EMKOCTb AbIMOBbIX Fa30B B OTPE3KE Yy COeAUHUTENbHOrO aniemeHTa, [x/(kr «K);

[Tl — MaccoBblii pacxog Bo3ayxa AJsi ropeHus, Kr/c;
CpBy/— ypenbHaa TensIoeMKOCTb BO34yxa A/ TOPeHusi B OTPe3Ke Y COeAMHUTEsSIbHOro 3/1EMEHTA,
Lox/(kr «K).

TemnepaTypy BO3f4yxa A1 TOPeHUs B Hayane oTpeska Yy KoakCuanibHOro COeAMHUTENbHOro 3/1IeMeHTa
TeBVj BblUMCNAT, NCNONL3YSA Crefyloliee ypaBHeHue

TeBV,; - Te\J,j + ToV] ~ ToBV,j (70)

roe Teyj — Temnepartypa 4bIMOBbIX ra30B B Hayasie oTpeskay coegMHUTENbHOrO 3/ieMeHTa, K;
Toyj — TemnepaTypa AbIMOBbIX Fa30B B KOHLiE OTPEe3Kay COEAUHNTEIBHOTO 31eMeHTa, K;
Tgbvj — TemnepaTypa Bo3fyxa A/ TOPeHMs B KOHLE yyacTKay COeAMHUTENbHOro 3/ieMeHTa, K;
Kyj — KoadhpMUMeHT oxnaxaeHnsa AbIMOBOr0 KaHana oTpeskay coeMHUTENbHOro 3/IeEMeHTa.

MprMeuyaHne — YpaBHEHVs, NPUBEAEHHbIE BbILLE, NOyYeHbl MPY YCI0BUK, YTO NEPEHOC Tenia NPUG/IKEHHO
MOXHO paccuuTaThb N0 Pa3HOCTW CPeaHUX TEMNepaTyp.

Temnepartypy AbIMOBbIX ra3oB, yCPeAHEHHYIO MO A/INHE OTpe3Ka y KoakCuasibHOro npucoeauHNTeIbLHOro
aneMeHTa 7mV e K, BbluncaaoT no opmyne

~eVy + Vy
mVy (71)
roe Teyj — TemnepaTtypa [AbIMOBbIX Fa30B B Hayasie oTpeskay coegMHUTENbHOTO 3/ieMeHTa, K;
TQ/j — TemnepaTypa AbIMOBbIX Fa30B B KOHLlE OTPe3Ka y COEAUHUTENILHOTO 3emMeHTa, K.

TemnepaTypy BO3ayxa O/19 TOPEHUS, YCPEeAHEHHYIO N0 AJIMHE 0Tpe3Ka y KoakCcuasrbHOro coeuHUTE IbHO-
ro affemeHTa r mBV s, K, BbluncnsaT no copmyne

TeBVJ] + ToBV.y

'mBVJ (72)
roe TeByj — TemnepaTypa Bo3ayxa 419 TOPEHUS B Hayasle oTpe3kay CoOeAUHUTENIbHOTO afieMeHTa, K;
70Byy — Temnepartypa Bo3ayxa A/18 TOPEHUs B KOHLLE OTpe3Kay coefMHUTENIbHOTO a/ieMeHTa, K.
7.8.2.3 TemnepaTtypa AbIMOBbIX a30B 1 BO3Ayxa AN TOPeHUst B OTPe3Kax WaxTbl AbIMOBbIX ra30B 1 BO3-

OYWHOW LWaxThbl
TemnepaTtypa AbIMOBbIX Fa30B Ha BXOAE B KOHCTPYKUMIO ANSA ypaaneHus AbIMOBbIX rasoB Te” K, T. e. B
Hauyasie MepBOro oTpeskay = 1 KOHCTPYKLUW AN yAaseHUs AbIMOBbIX ra30B

el “ ~oV.A/segy (73)
rae ToVA'segv— TeMmnepaTypa [bIMOBbIX ra30B B KOHLle oTpe3ka A/segV coefUHUTENbHOrO 3neMeHTa, K.

TemnepaTtypa AbIMOBbIX rasoB Tej, K, B Hayane orpeska y > 1 KOHCTPYKLUN ANS yAaneHuss AbIMOBbIX
rasos:
'ey '0,7~11 (74)
roe ToH — TemnepaTypa AbIMOBbIX Fa30B B KOHLE yyacTkay- 1 KOHCTpyKUuuu A5 yaaneHus AbIMOBbIX rasos, K
Temnepatypa Bo3gyxa ans ropenus MoB I K, B koHUe oTpe3kay = 1 waxTbl BO3gyxa:
0B,1 = "eBV.Alsegy, (75)
roe TeBVAsegV — TemnepaTtypa Bo3gyxa O/ TOPEeHUs B Havane coeuHUTENbLHOro anemeHta AlsegV, K.
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Temnepatypa Bo3ayxa A1 ropeHusa OBy, K, B kOHUe 0Tpe3koBY > 1 waxTbl BO3a4yxa:

ToBJ = (76)
roe TeBj — Temnepatypa Bo3gyxa A/19 FOpPeHusl B Hauyasne oTpeskay NPUTOUHOro Bo3gyxa, K.

TemnepaTtypy AbIMOBbIX ra30B B KOHLE OTpe3Ka Yy KOHCTPYKUMW ANns yaaneHus AbiMoBbix rasoB TOj, K,
BblUMCAAKT N0 hopmyne

2- Kj)*(2-KBj)-2-Kj-(Ej-Ted-2- ToBj + KBj aTuj)

o 77
To.) = (2+Kjy(2-KBJ)-2-KI -EJ 7
m s,
roe Ej = (78)
mB «cpB,7

roe Kj — KoadhhUUMEHT oxNlaxeHusi bIMOBOro KaHasa oTpeska y KOHCTPYKUWUW A8 yAANeHUs AbIMOBbIX
rasos;
Kaj — KoathuumeHT oxnaxaeHus kaHana Bo3gyxa A/ TOPEHUst 0Tpeskay lWaxTbl BO3L4YyXa,;
Ej — oTHOWeHVe TennoBbIX NOTOKOB AbIMOBbIX [a30B W BO3fyXa A/151 TOPEHUS B OTPE3KE Y KOHCTPYKL MK
4NS yaaneHus ObIMOBbLIX a30B;
Tej — TemnepaTtypa AbIMOBbIX ra30B B Hauasie 0Tpe3kayKOHCTPYKLMU ANS yAaneHusi AbIMOBbIX rasos, K;
foBj — TemnepaTtypa BO3ayxa AJ/1s TOpeHus B KOHLe OTpeskay lWaxTbl Bo3ayxa, K;
I - — TemnepaTypa OKpyXatLiero Bo3ayxa B 0TPe3Ke y KOHCTPYKLUU ANs yAaNeHUs AbIMOBbIX ra3os, K;

T — MaccoBblii pacxof AbIMOBbIX ra3oB, Kr/c;
Cpy — yAenbHasa TennoemMKOCTb [AbIMOBbIX a3oB B OTPe3Ke Y KOHCTPYKUuUM ANA yAaneHusa [AbIMOBbIX
razos, [x/(kr «K);
TB — MAaccCOBblli pacxof Bo3gyxa ANns ropeHus, Kric;
CpBy — yAesnbHas TeENN0EMKOCTb BO3ayxa AN TOPEHUSI B OTPe3Ke | WwaxTbl Bo3ayxa, Ax/(Kr «K).

Temnepatypy Bo3ayxa 4715 ropeHusi FeBy B Hauasie oTpe3ka | KoakcuasibHOW LaxTbl BbIYMCASIOT No hopmye

'eBy —'e,j + 'o,y 'oBy 1f-(rey - To,j). (79)
roe Tel — TeMneparypa AbIMOBbIX Fa30B B Hayasie OTpe3ka y KOHCTPpYyKUuun ana yganeHnda AbiIMOBbIX ra3os, K;
TO: — TeMmnepartypa AblIMOBbIX Ta30B B KOHUE OTpe3kKa Yy KOHCTPpYKUuUn anda ynaneHuna AbiIMOBbIX ra3os, K;

7'0oBy — Temnepartypa BO3ayxa O/19 TOPEeHUA B KOHUE oTpe3kay NMPMTOYHOro kaHana, K;
Kj — koadhcpuumeHT oxnaxaeHns AbIMOBOro kaHana B OTpe3Ke Y KOHCTPYKLMKN AN yaaneHus ablMOBbIX
rasos.

MpumeuvaHue — GopMynbl, NPUBEAEHHBIE BbILLE, MOJTyYEHbI NMPU YC0BUWU, YTO TEMI006MEH MPUBIMKEHHO
MOXHO paccuuTatb No PasHOCTU CPeaHuX Temneparyp.

TemnepaTtypy AbIMOBbIX ra3oB Tmj ycpeAHEHHYK N0 AJ/IMHE OTpe3ka Y KOHLEeHTPUYECKOW KOHCTPYKLUK
ANA yaaneHus 4bIMOBOTO rasa, BblUUCASAT Mo popMmysne

ey + oy
vy (80)
roe Tej — TemnepaTypa AbIMOBbIX Fa30B B Hayasie oTpe3kay KOHCTPYKLUW A5 yAaneHna AbIMOBbIX rasos, K;
Tn:— TemnepaTtypa AbIMOBbIX Fa30B B KOHLE OTpe3Kay KOHCTPYKUMWN ANA yAasieHus AbIMOBbIX rasos, K.

TemnepaTypy Bo3ayxa Ana ropeHus TTBy ycpefHEHHYI0 Mo A/IMHE OTpe3kay LWaxTbl BO34yXa, BblYMCNA-
10T no cpopmyne
7'eBy + 7'0By
B,y (81)

roe TeBj — TemnepaTtypa Bo3gyxa AJ/1s TOpeHUs B Hayasie OTpeska y WaxThl Bo3ayxa, K;
ToBj — TemnepaTypa Bo3ayxa 4151 TOPEHUSI B KOHLLE OTpe3ka y WwaxThl Bo3ayxa, K.
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1— [AbIMOBOIi TPAKT (C AbIMOBLIMW rasamu); 2 — LWaxTa AbIMOBbIX ra30B; 3 — BO3AYLUHbIA TPAKT (C BO3AYXOM AN FOPEHUs);
4 — waxTa B0o3ayxa; 5— OKpyXawLuii Bo3gyx

PrcyHok 1 — O603Ha4eHus, NCnosib3yemMble Npy BbIYUC/IEHUN KOHLEHTPUYECKMX AbIMOTPYGHBIX CUCTEM
«BO34yXx—/AbIMOBble rasbl» (LAS)

7.8.2.4 Pacuet koadhhuymneHTa oxnaxgeHus
KoathpuumeHT oxnaxgeHns Tpyobl AN8 AbIMOBbLIX ra30B OTpe3ka y CoeUHUTENbHOro afiemeHTa KVyBbl-
yncnsaT no opmyne

ICyy Uy eLv

™ 'cpVy '"segV

(82)

roe  /Vj — KoadppumumMeHT Tennonepegayn Mexay LaxToli AbIMOBbIX ra3oB M WAaxXTOi BO3Ayxa B OTpeske y
COeAMNHUTENbHOTO 3fieMeHTa, BT/(M2 «K);
MYy — BHYTPEHHWIA NepuMeTpy COeAUHUTENIbHOIO 3/IEMEHTA, M;
Ly — AnuHay coefuHUTENbHOTO 3/IEMEHTA, M;

T — MaccoBbli MOTOK AbIMOBbIX ra3oB, Kr/c;
cpVy — yzenbHasa TeN/JI0EMKOCTb AbIMOBbLIX Fa30B B OTPE3Ke y COeANHUTENbHOTO aniemeHTa, Ox/(kr ¢ K);
N/zegy — KONMYeCTBO OTPE3KOB COEAMHUTE/TbHOIO 3/1IEMEHTA.
KoaphuymeHT oxnaxaeHuss oTpeska COeAMHUTENbLHOrO 3nemMeHTa no Bo3ayxy KBVy BbluncnswT no
opmyne

n “BVJ "iB V LBV
KBV “ — _ | =mmemeeeeee M -------- ' (83)

TB 'rchV,y ‘IvsegV
roe kByj — koapdpmumeHT Tennonepegayn Mexay BO3AYXOM Ha FOPEHWE W OKpYXawliMM BO34yXOM B OT-
peske y coeguHUTENbHOro anemeHTa, BT/(M2 ¢ K);
LiBY — BHYTPEHHWI nepumeTp COeAMHUTENIbHOIo BO34yX0BOAa, M;
/_ By — pNvHa coeuMHUTENBHOTO BO34yX0BoAa, M;

TB — MAacCOBblii MOTOK BO3AyXa Ha ropeHue, Kr/c;

CpByy — yfe/sibHasA TenJ0eMKOCTb BO3Jyxa /151 TOPeHUs B OTpe3Ke y COeUHUTENIbHOIO NMPUTOYHOIO BO3-
ayxosoga, Ox/(kr mK);
Alsegv — KO/IMYECTBO OTPE3KOB COEAUHUTE/IbHOTO 3/1eMeHTa.
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KoathpuumeHT oxnaxaeHnss oTpeska y KOHCTPYKUUW ANS yaaneHns AbiMoBbix ra3oB Kj BbluncnsioTt no
dgopmyne

(G FS—— , (84)
T'cp '“segV
roe ki — koathduuneHT Tennonepesaym Mexay AbIMOBbIM TPakTOM U BO34YLUHbIM TpakTOM B OTpeske y
KOHCTPYKUUW ANS yaaneHua AbIMOBbIX ra3os, BT/(m2 mK);
U— nepuMmeTp waxTtbl AbIMOBbLIX rasoB, M;
L— ONVHa OTpe3Ka KOHCTPpyKUun ana yganeHnsa AbIMOBbIX ra3oB, M;

[77 — maccoBblii NOTOK AbIMOBbIX Fa30B, Kr/c;
Cpy — yfAenbHas TEeNN0EMKOCTb AbIMOBbIX ra30B B OTPE3Ke Y KOHCTPYKUUM ANS yAasieHUus AbIMOBbIX ra-
308, Ox/(kr mK);
Alsegy — KOMIMYEeCTBO OTPE3KOB KOHCTPYKUUW ANS yAasieHUus AbIMOBbIX ra3oB.
KoathpuumeHT oxnaxaeHnsa oTpeskay waxTbl Bo3gyxa KBy BblUMCAAKT No popmyne

kB,j'n\s '*B (85)

'cpBy '"segV
rae kBj — koathcpuumeHT Tennonepepaunm mexay BO3AYXOM A1 FTOPEHUS U OKpPyXakwwum BO3AYXOM B
oTpe3Ke Y KOHCTPYKUUK ANF yaaneHus obiMOBbIX ra3os, BT/(M2 «K);
Ll B — BHYTpPEHHUII NepuMeTp WaxTbl BO3ayXa, M;
LB — pgnuHa waxtel BO3Ayxa, M;
TB — MAacCOoBbIli NOTOK BO3Ayxa AJ1 TOPeHus, Kr/c;
cpBy — yaenbHasa TennoeMKoCTb BO3yXa AJ/19 TOPEHUA B OTpe3ke Y KOHCTPYKLUN ANSA yaaneHUs AbIMOBbIX
razos, [x/(kr «K);
Alsegv — KO/IMYECTBO OTPE3KOB KOHCTPYKUUW ANA yAaneHns ObIMOBbIX Fa30B.
7.8.2.5 KoathguyneHT Tennonepegaun
7.8.25.1 KoathdunymeHT Tennonepegaum mexay AbIMOBbIMU ra3amu 1 BO3AYXOM /151 TOPEHUSA B KOHU,EH-
TPUYECKOM COEAUHUTENIbHOM 3/IEMEHTE Ky W
KoathcpuumeHt Tennonepegaum kyj, BT/(M2-K), mexay AbIMOBbIMU raszamu 1 BO3AYXOM /151 TOPEHUS B
OoTpe3Ke Yy KOHLEeHTPUYEeCcKOro coeiMHNUTEIbHOIO 3/IeEMeHTa BbIYUCNAKT Mo popmyne
1

kv,j ~ Ay (86)
-U

aivl vU/v “haV +aaVy'"rad

rae  ajVy— koahuumeHT TennooTaaum mexay AbIMOBbIMU ra3amun U BHYTPEHHEN NOBEPXHOCTbIO AbIMOBOA
Tpy6bl B OTpe3ke y COefUHUTESIbHOTO anemeHTa, BT/(M2 ¢ K);

— TepMuyeckoe COnpoTUBAEHNE AbIMOBOM TPyObl COEAMHUTENBHOTO 3anemMeHTa, BT/(mM2 «K);
Y
DhV — rugpaBnuuyecknin guameTp AbIMOBOI Tpybbl COEAMHUTENIBHOTO 3/1IEMEHTA, M;
Dhav — HapyXHblil rngpaBnvyeckuii gmamMmeTp AbIMOBOW TPy6bl COEANHUTENLHOIO 3/IEMEHTA, M;
aaV m— KoahumumeHT TennooTgaum Mexay BO34yXOM A/l TOPEHUS U HAPYXHOW NOBEPXHOCTbH AbIMO-
BOV TPYObl B OTPE3Ke Yy COEeANHUTENBHOrO 3anemeHTa, BT/(M2 «K);

Srad — nonpaBoOYHbI KO3 MDULNEHT Ha Nepegavy Tenna UsayyeHnem.

[Onsa ydyeta BO3[4ENCTBUS M3YYEHUS OT HAPY)XHON MOBEPXHOCTU AbIMOBON TPyb6bl Ha BHYTPEHHKOK NO-
BEPXHOCTb LWaxTbl BO34yxa A8 TOPEHUA B KOHUEHTPUYECKOM COEAUHUTENIbHOM 3/1IEMEHTE BblYUCNEHUE KY
BK/IlDYAET NOMpaBOYHbIA KO3 hMLUMeHT Ha nanyvyeHne Srad, 3HaYEHNE KOTOPOrO AO/DKHO ObITb paBHO 2.

[na KOHUEHTPUYECKMX COeAUHUTENbHbIX 3/1IEMEHTOB, B KOTOPbIX TeMnepatypa BHYTPEHHeli NOBEepXHOo-
CTV AbIMOBOW TPybObl BCcerga Huxe TemnepaTypbl KOHAEHcaLUn AbIMOBbLIX ras3os, Srad = 1.

KoagphnuymeHT TennoobmeHa B npucoegnHutensHoin Tpy6e aiVy, BT/(M2-K), BbluncnaoT no dpopmyne

*Nuvj
aivy (87)
Dhv
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roeA-gu/; — KO3 ULMEHT TENONPOBOAHOCTM AbIMOBbLIX Fa30B B OTPE3KE | COEAUHUTENIbHOTO 3/IEMEHTA,
BT/(m mK);
Nusjj — uncno HyccenbTa B OTpe3ke | COEAMHUTENIbHOTO 3/1EMEHTA,;
DhV — BHYTpeHHW ruapasnnyeckuin guameTp oTpeskay CoeiMHUTENIbHOrO 3/1eMeHTa, M.
KoathpuuymeHT TEN10NPOBOAHOCTM AbIMOBbIX ra3oB Aav cnefyeT BblYUC/ATb B 3aBUCMMOCTU OT cpefHei
TemnepaTypbl AbIMOBbIX Fa30B B OTpe3ke y COeAUHNTE/IbHOr0 3/1IeMeHTa C UCMOJ/Ib30BaHWEM BblpaxXeHuid, npu-
BefleHHbIX B Tabnuuax B.1 u B.8 (npunoxeHune B).

CpeaHee Mo A/iMHe OTpe3ka Y KOHLEHTPUUYECKOro CoeAMHUTeNbHOro afieMeHTa uncno Hyccenbta Nuyj
BbIUNCNAKT N0 popmyse

,0,67

(n.  Jo67
Nuyj = VY -0,0214 - 2100) -Prox 14 41V 88)
¥ smoothV.y y VA totV )
roe Dhv — BHyTPEHHI/IVI FVI,CI,paBJ'IVI‘-IeCKI/IVI anamMmeTp COeaNHUTENIbHOIO a/1IeMeHTa, M;

/-toty — obuwan AnvHa CoegMHUTENbHbIX 3/TEMEHTOB OT NaTpy6ka AbIMOBbIX ra3oB UCTOYHMKA Tenna
[0 BX0oAa AbIMOBbIX ra30B B KOHCTPYKLMIO ANS yAaneHUs AbIMOBbIX rasos, M;
Pr~j — uucno MpaHatns;
Reyj — uucno PeliHonbaca;
\[fyj — koadpdhmumeHT conpoTuBneHns BCAeACTBUE TPEHUS A1 BO3MYLLEHHOrO noToka (cm. 5.10.3.3);

ArsmoothV/ — KO3(hhuumeHT cOnpoTUBNEHUA BCNEACTBME TPEHUA [ANA HEeBO3MYLLEHHOro noToka (CMm.
5.10.3.3 gna r= 0).

Vv,y

[aHHyto cdopmyny npumeHsioT npu 2300 < ReVy < O 000 000 <3 a Takke npu

AAsmoothV.y
0,6 < Pryj <1,5 wmlc.

Mpu cpefHel CKOPOCTU AbIMOBLIX ra3oB Wiy j < 0,5 m/c ucnonb3yT uncio HyccenbTa, COOTBETCTBYIO-
wee wmv-= 0,5 m/c.

Lnsa uncen PeliHonbaca meHee 2300 ncnonb3yoT uncno HyccenbTa, cooTBeTcTBYlowee Reyj = 2300.
Yucno MpaHaTtna Pryj BbluncnsoT no dopmyne

. JNlayy'cpyy
P ryj = (89)
"AYy
roe tAVj — AnHamumyeckasi BA3KOCTb AbIMOBbIX rasoB, Hec/m2;
cpVy — yaenbHas TensioeMKoCTb AbIMOBbIX ra3os, [x/(kr «K);
— KO3 puyMeHT TenI0NPOBOAHOCTM AbIMOBLIX ra3os, BT/(m mK).

Yucno PeliHonbgca Reyj BblumcnsaoT no chopmyne

wmV,y '*hV 'PmV.y

ReVJ -
Nay y

rae Wiy j — cpefHss CKOpOCTb AbIMOBbIX ras3os (7.9.1);

DhV — BHyTpeHHWit rngpaBanyecknii guaMeTp COeANHUTENIbHOTO 3/IEMEHTA, M;

PmV/— cpepgHsis NnoTHOCTb AbIMOBbIX rasoB (7.9.1);

rJAVy — auMHamuyeckas BA3KOCTb AbIMOBbIX ra3oB, H ec/m2.

[vHamuyeckyto BA3KOCTb T|AVYy cnieflyeT paccymMTbiBaTb B 3aBUCMMOCTM OT TemnepaTypbl AbIMOBbIX ra-
30B, ucnonb3ysa gopmyny (B.10) (npunoxeHue B).

B cnyyae KOHCTpyKUMW ANA yAaneHus ObIMOBbIX ra3oB, 3KCMAyaTUPyeMblX BO BJI@XHbIX YC/10BUAX, KO-

3 (hMUMEHT TennooTgauyn BHYTPEHHEN NOBEPXHOCTM ajVj- onpefenstoT aHaNOrMyHO, ecnn He yyuTbiBaeTcs
TensoTa KoHAeHcauuu.

Ons aayjcnepyeT ucnonb3oBatb QOPMYyny

ABy.y *Nuay
aaYyy Yy (91)
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Ly (92)
rae DhBV ~
Wy +isbv
0,16
— PhBV .
A nayy = 0,86- ~ *NuBy,j» (93)
<’haV j
n
0,67 D ,0,67
Ningy yBYy 0,0214.(Re»\3; -100).PrB;4r 1+ "BV (94)
AsmoothBVJ V~totBV Y
H'mBV,y 'DhBV 'PmBV.y
Rg&v,y (95)
NBy.y
roe XByj — TennonpoBOAHOCTbL BO3Ayxa AN FOPeHUs B OTpe3ke Yy KOHUEHTPUYECKOM COeaUHUTENbHOM

anemMeHTe, BT/(M *K);
Nuayj — umcno HyccenbTa A8 HapyXHOI NOBEPXHOCTY AbIMOBOI Tpy6bl COEAUHUTENBHOTO 3/1IEMEHTA,;

DhBv — rugpaBnuyeckunii guameTp COeAMHUTENIbHOTO 3/IEMEHTA BO3AYLUHOTO TpakTa, M;

ABY — nnouwajb NonepeyvyHoro ceYeHms CoeAUHUTENbLHOrO 3/1IeMeHTa BO3AYLIHOMO Tpakra, mM2;

Dhav — HapyXHbIil rugpaBanyecknii guameTp AbIMOBON Tpy6bl, M;

UiBv — BHYTpeHHWIi nepumeTp COeAUHUTEIbHOTO 3/1IeMeHTa No BO3AYyXY, M;

Uay — HapyXHbl/i nepumeTp Hapy>XXHON MOBEPXHOCTU AbIMOBOI TPy6bl, M;
NuByj — uncno HyccenbTa gns oTpeskay COeAWHUTEIbHOTO 3N1eMeHTa No BO3AYyXY;

\i/BV =— Hanbonblee n3 3Ha4YeHnin koapduyneHTa TpeHNs Ha BHYTPEHHEW MOBEPXHOCTU COeAUHU-
TEe/IbHOr0 3/1IeMeHTa No BO34YyXY W Ha Hapy>XXHO NMOBEPXHOCTW [bIMOBOI TPybObl B OTpeskey
COEANHUTENBbHOIO 3/IEMEHTA;

AsmoothBvy — KO3a(hPMUNEHT TpeHMUsa B OTpe3ke y COefUHUTEIbHOI0o 3/IeMeHTa Mo BO34YyXY AN HEBO3MY-
LLEHHOr0 MOTOKa,;
ReBVj — uncno PeiHonbaca ANns coefMHUTENIbHOTO 3/1eMeHTa No BO3AyXy B OTpe3ke y CoeguHUTENb-
HOro 3/IeMeHTa;

Prey «— uwncno MNpanATas 4as coefuHUTENIbHOMO 3/IEMEHTa No BO3AYXY B OTPE3KeyCoeANHUTEIbHOTO
3N1eMeHTa,;

LtotBv — obw,as gnvHa coefMHUTENbHOIO 3/1eMeHTa No BO34yXy OT BbixO4a BO3AyXxa M3 BO34YLUIHOWN
WwaxTbl 4O BXoAa BO3JyXa B UCTOYHUK Tenna, Mm;

wmBvy — CpefiHAs CKOPOCTb BO34yXxa A/19 TOpeHus B OTpe3ke y CoefMHUTENbHOIO anemeHTa (7.9.2), mic;
PmBvy — cpefHAa NAOTHOCTL BO3AyXa A/1 TOPEHUS B OTpe3ke y COeMHUTEIbHOTO 3/IEMEHTa, Kr/M3;
r|Rw: — gmMHamuyeckas BA3KOCTb BO3Ayxa [/191 TOPeHUss B OTPe3Ke Yy COeMHUTESNIbHOTO 3/IEMEHTA,
J H-c/m2.
7.8.2.5.2 KoathhuuymeHT Tennonepegaun mexay BO34yXOM ANA TOPEHUA U OKpyXawLWwnmMm BO34YXOM ANA
KOHLEHTPUYECKOTO0 COeAuHNTEbHOro anemeHTa kByj
KoathpuumeHT Tennonepegayun Mexay BO3AYXOM A1 TOPEHUSA U OKPYXalLWMUM BO3AYXOM AN KOHLEH-
TPUUYEeCcKoro coeAnHUTeNnbHOro asiemeHTa /cBVYy, BT/(M2 «K), BbluncnawT no gpopmyne

kBV,j Diiay (96)

a iBV,y vVn /IBV DhaBV + a aBV,y
roe aiBVy  — ko3 duuMeHT Tensoob6MeHa Mexay BO34yXOM /11 TOPEeHUS W BHYTPEHHEeli MOBEpPXHOCTbIO
KaHasna Bo3fyxa A/ TOPeHUs ONA OTpes3Ka y COeAMHUTENbHOTO anemMeHTa, BT/(M2 «K);

TepMMYECcKoe COMpPoOTUB/IEHNE COEAMHUTENBHOIO 3/1IeMeHTa No Bo3ayxy, BT/(M2 «K);

0 hisy ~ BHYTPEHHUI TMAPABNYECKNA AnamMeTp COEAUHUTENLHOTO 3/1IEMEHTA Mo BO3AyXy, M;

D haBy — HaPYXHbIA rMapaBaMYeckunii AMaMeTp COeMHUTENIbHOTO 3/IEMEHTA N0 BO3AYXY, M,

aaBVy — KO3t hnymeHT TennoobmMeHa Mexay Hapy>XHON MOBEPXHOCTbH OTpe3ka y COeAUHUTENbHOro
3/IEMEHTa N0 BO34YXY U OKpPYXakLlWmMm BO3AyxoMm, BT/(M2 «K).

38



FOCT P 59978.1—2022

Ansa Bbluncnexnnsa aiBW cnegyeT ncnonb3oBaTth hopmMyny

ABVy 'NU\BV,j

a\BV,j = (97)
INCY;
1 06
rae NUigyy 1-0.14- ~naV “NUigy (98)
VDhiBV 7
roe ABV  — TensionpoBOAHOCTL BO3AyXa A1 TOPeHust B OTPesKe Y COeAVHUTENLHOTO 3/1eMeHTa Mo BO3AyXY,

BT/(Mm *K);
N/"Byy — uncno HyccenbTa BHYTpW OTpe3kay COeWHUTENbHOTO 3/IeMeHTa No BO3AYyXY;
DhBV — rugpaBnuyeckuii guameTp COeAMHUTENIbHOTO 3/IeMeHTa no Bo3ayxy [cM. dopmyny (92)];
DhaV — HapyXHblil TMapaBanyeckuin guameTp AbIMOBOI Tpybbl COEANHUTENBHOIO 3/1EMEHTA;
DhiBV — BHYTPEHHWI rnapaBnnyeckuii guameTp COeAMHUTENIbHOTO 3/1eMeHTa No BO3A4YyXY;
AluBvy — uncno HyccenbTa ANa 3Ta/IOHHOTO NOTOKa B Tpy6e B OTpe3ke y COeAMHUTENIbHOrO 3/1eMeHTa no
BO34yxy [cM. dpopmyny (94)].
7.8.25.3 KoathchunumeHT Tennonepegaun mexay AbIMOBbIM TPakTOM W BO3AYLHbIM TPAKTOM AN1A KOH-
LEHTPMYECKMX LWaxT Ky
KoatbchmumeHT Tennonepefayn Mexagy AbIMOBbIM TPakKTOM W BO3AYLUHbIM TPaKTOM A/ KOHLUEHTpuye-
ckux waxTt kj, BT/(M2 +K), (CM. puCYHOK 1) BbIYMCAAOT NO hopmyne

q - (99)

ay D’ha'aa,j " Arad

roe of — KoadhuUMeHT TennooThaun Mexay AbIMOBbIMU FazamMu M BHYTPEHHeW NMOBEPXHOCTbH AbIMOBOTO
KaHasna B OTpe3Ke Yy KOHCTPYKUMK AN8 yaaneHus ObIMOBbIX ra3oB, BT/(M2 «K);

. TEPMUYECKOE COMPOTUB/IEHUE AbIMOBOW WaxTbl, BT/(M2 «K);

Dh — rugpaBnuuyeckuii guameTp AbIMOBOW WaxXTbl, M;

Dha — HapyXHbIil TngpaBAMyecknin 4bIMOBON WaxThbl, M;

a m— Ko3athduymeHT Ten1I006MeHa Mexay BO3AYXOM A/151 TOPEHUS U HAPYXHOI NOBEPXHOCTLIO AbIMOBOI

WaxTbl B OTPE3Ke Y KOHCTPYKLUWN A5 yAaNeHUs AbIMOBbIX ra3oB, BT/(M2 «K);
Srad — nonpaBoYHbIi KO3 DULUNEHT HA U3/TyUYeHNEe OT HapPYXHOI MOBEPXHOCTW AbIMOBOW LIAXTbl HA BHY-
TPEHHIOI0 NOBEPXHOCTb BO3AYLIHOW LUAXThI.

Lna yyeTa BO34ENCTBMS M3YUYEHUS OT HAPYXHOI MOBEPXHOCTM AbIMOBOM LaxTbl HA BHYTPEHHIOK NO-
BEPXHOCTb BO3AYLIHOM LWaxTbl pacyeT Ky BK/OYaeT NonpaBoyHblli koadhuumeHT Ha nsnydyeHune Srad, 3Hauve-
HMe KOTOPOro A0J/IKHO 6biTb PaBHO 2.

LNna oTpPe3KoB KOHCTPYKUMMW A5 yAaneHus AbIMOBbLIX Fa3oB, B KOTOPbIX TeMnepatypa BHYTPEHHel no-
BEPXHOCTM AbIMOBOW LWaxTbl BCErga Huxe TeMnepaTtypbl KOHAEHCaUUn AbIMOBbLIX ras3oB, Srad = 1.

KoachpuuymeHT TennoobmeHa B 0Tpe3ke KOHCTPYKUUWU ANS yAaseHUst AbIMOBbIX Fa3oB ay BblUMCASOT MO
dopmyne

Ay NUj
ay = Dh (100)
roe — KO3(h(PULMEHT TENNONPOBOLHOCTU AbIMOBbLIX Fa30B B OTPE3KE Yy KOHCTPYKUMK ANS yAaneHus Abl-

MOBbIX razos, BT/(m «K);
Nuj yncno HyccenbTa 415 OTpeske y KOHCTPYKUUN ANA yAaneHus OAbiIMOBbIX Fa30B;
Dh BHYTPEHHUIA rnapaBanyecknii gnameTp AbIMOBOrO TpakTa, M.
KoadhhmumeHT Ten10NpOBOAHOCTN AbIMOBbIX Fa30B crnefyeT paccunTbiBaTb B 3aBUCUMOCTMW OT cpef-
Hell TemnepaTypbl AbIMOBbIX ra30B, NCNOAbL3Ys DOPMY/bl, MpUBEAEHHbIE B Tabnuuax B.1 n B.8 (npunoxexHue B).
CpepgHee no BbicOTe AbIMOBOI Tpybbl yncno Hyccenbta NUj BbluncasoT no hopmyne
0,67 0,67
NUgy,y iy p— 00214 (Re38-100)-Prs4« 1+ Mon | (101)
¥ smooth,; VMot y
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roe Ve — KO3 OUNUMEHT CONPOTUBAEHNA BCNeLCTBME TPEHUSA ANA BO3MYLLEHHOIO NOTOKA B OTPE3KE Y
KOHCTPYKUUKN ANA yAaneHusa abiMoBbiX rasos (5.10.3.3);
Asmooth,y — KO3 (ULUMeHT CONPOTUBNEHNA BCNeLCTBNE TPEHUS 419 HEBO3MYLLEHHOrO NOTOKa B OTPe3ke
Y KOHCTPYKUUN ANA yaaneHus AbIMOBbIX ra3oB (cm. 5.10.3.3 ana r= 0);
Rej — uucno PeliHonbaca Ans AbIMOBbLIX Ta30B B OTPE3KE Y KOHCTPYKL UM AN yAaNeHUs [bIMOBbIX ra30B;
Pl — yucno MpaHAaTna AN AbIMOBbLIX Fa30B B OTPE3Ke Y KOHCTPYKUUKN ANA yAaneHus AbIMOBbIX ra3os;
a BHYTPEHHWUI rnapasanyecknii guameTp AbIMOBOW LWaxThbl, M;
Ltot — obwasa AvHa OT BXoAa AbIMOBbLIX ra3oB B KOHCTPYKUMIO ANA yAasleHUa AbIMOBbIX ra3oB A0
BbIXO4a M3 KOHCTPYKUMU ONA yAaneHus AbIMOBbIX ra3os, M.

V./
[aHHyo dopmyny npumeHstoT npu 2300 < Rey < 10 000 000 wu <3 a Takke npu

Asmooth,;'
0,6 < Prj<1,5 wm/c.
Mpu cpepHeli cKOpPOCTU AbIMOBBLIX razoB wWmj < 0,5 m/c ncnonb3ywT Yncno Hyccenbta, COOTBETCTBYIO-
wee wmj =0,5 wm/c.
Onsa uyncen PeliHonbgca meHee 2300 Mcnonb3yoT uncno HyccenbTa, cooTBeTcTByOWwee Rej = 2300.
Uuncno MpaHaTtnsa PlyBbluncnawT no gpopmyne

ori = nAl,(y cpyY (102)
AY
roe NA  — anHamumyeckas BSA3KOCTb AbIMOBbIX ra30B B OTPE3KE Y KOHCTPYKLUMN ANS1 yAaNeHUs AblIMOBbIX ra3oBs,
Hec/m2;
Cp :— yApenbHas TeNJI0eMKOCTb AbIMOBbIX a30B B OTPE3Ke y KOHCTPYKLUN AN YAaNeHUs AbIMOBbIX ra3os,
Lo/ (kr «K);

Afly — KO PULUMEHT TennonpoBOAHOCTW [AbIMOBbIX [A30B B OTPe3Ke Yy KOHCTPYKUMW [N yAaneHus
ObIMOBbIX ra3oB, BT/(m «K).

Uncno PeiliHonbaca Re BbluncnsoT no gopmyne

X " ' D IPrT.]
Rej = w"\y'Du'Pmy (103)
JNlay
roe wmj — cpefHsas CKOpOCTb [bIMOBbIX Fa30B B OTPE3Ke Y KOHCTPYKUUWU ANS yAaneHua AbiMoBbIX ra3os (5.9),

m/c;
Dh — BHYTpeHHWI1 rnapaBaMyeckuii guameTp AbIMOBOW LWIaxThbl, M;
p ®m— cpegHsAs NAOTHOCTb AbIMOBbIX Fa30B B OTPe3Ke y KOHCTPYKLUMU ANA yAaneHus AbIMOBbIX ra3oB
J  (5.9), kr/m3.

OvHamunyeckyt BS3KOCTb T|A EfiefyeT BblUMCAATbH B 3aBUCUMOCTM OT TeMnepaTypbl AbIMOBbIX ras3oB Mo
opmyne (B.10, npunoxeHue B).

Ecnu KOHCTpyKUMW ANS yAaneHua AbIMOBbIX ra3oB paboTaiT BO BAXHbIX YCN0BUSAX, KoadhduuymeHt
TennootAaun BHyTpM TPy6bl (~ onpefensloT aHa/norMyHO, ecnn He yYnTbiBaeTCs Tensota KoHAeHcauuu.

KoadhchuumeHT Tennootgaun aay, Br/(M2 «K), mexay BO3AyXOM A/ TOPEHUA U HAPYXHOW NOBEPXHOCTLIO
ObIMOBOI WaxXTbl B OTPE3Ke Y KOHCTPYKLUMN A8 yAaneHUs AbIMOBbIX ra30B BblYUCASAT Mo hopmyne

ABy mNUgj
a (104)
¥ pmw
C yyeToM 3HauyeHus DhB, m
4 wAg
DhB ~ (105)
f AR 1016
Nuaj =0,86 Nu\3y> (106)
vERa / '
0,67
NUgg - VP -0,0214+ [R&QB ~ 1001-P1A{ 1+ Dub "067 (107)
A T smoothB,; v \-Btot |

40



FOCT P 59978.1—2022

wmB,j 'DhB ' PmB,y

rae ReB,j ~ (108)
JB.Y
34ecb LBj Tens0NpoBOAHOCTb BO3A4yXa A/ TOPEHMA B OTPEe3Ke Y KOHCTPYKUUU ANS yaaneHus gbiMo-
BbIX rasoB, BT1/(M «K);
NuaJ uncno HyccenbTa C HapyXXHOW CTOPOHbI AbIMOBON LWaxTbl B OTPE3Ke Y KOHCTPYKUUU ANs

yAaneHus AbIMOBbIX ra3os;
Dng rmgpaBnvyeckuii guameTp BO3AYLIHOrO TpakTa, M;
naouwajb NoNepeyHoro ceyeHns BO3AYLIHOW LaxThl, M2
Uig BHYTPEHHUI NepuMeTp BO3AYLUHOW WaxTbl, M;
U, HapyXHbli MepMMeTp BO3AYLIHOWN WaxTbl, M;
Dha HapYXHbli TMAPaBANYECKNA AnamMeTp AbIMOBOW wWaxThbl, M;
NUqgj — uncno HyccenbTa Ans 3TaflOHHOTO NOTOKa B KOHCTPYKUMW A5 yAaNeHUsa OblIMOBbIX ra3os;
\|/B =— Haubonblwee 13 3HAYEHN KO3 PULMEHTA TPEHUA HA BHYTPEHHE MOBEPXHOCTW BO3A4YLLU-
HOI WaxTbl & U Ha HapYXHOW MNOBEPXHOCTU OTpe3kay KOHCTPYKUUN A8 yaaneHns LbiMo-
BbIX ra3os;
KOahhMUMEHT TPEHUA Npu NoAsoAe BO3Ayxa ANA HEBO3MYLLEHHOrO NoToka Bo3gyxa Ans
ropeHns B OTpe3ke Yy BO3AYLIHONM LWaxThbl;
ReB] “ncno PeiiHonbAca BO3ayxa AN TOPEHUSt B OTPE3KE Y BO3AYLIHOI LaxThbl;
Prg; — uncno lMpaHATNS BO3Ayxa ANA TOpeHus B OoTpe3ke y BO34YLIHON LWaxThbl;
_Btot obwan AnuHa BepTUKaNbHOW LWaxTbl BO34yXa OT BXo4a BO3gyxa A8 FOPeHWs U3 Hapyx-
HOW aTmocdepbl 40 BXOofa BO3ayxa ANA FTOPEHWA B COEAMHUTENbHbIA 3N1EMEHT No BO3-
ayxy, M,
WrBy CpefHss CKOPOCTb BO34yxXa A/1 TOPEHUS B OTpe3Ke Yy BO3AYLWHOW WaxTbl, M/C;
PTBy NMOTHOCTb BO34yXa A1 TOPeHusl, ycpeaHeHHas Mo A/inHe OTpeskay BO3AYLHONM WaxTbl, Kr/m3;

Y smoothB,j

%/ ANHaMunyeckas BSA3KOCTb BO3Ayxa AN TOPEHUS B OTpe3ke Yy BO3AYLWHOW LWaxTbl, M2 eC.

Mpn cpegHeli CKOPOCTU AbIMOBbIX ra3oB wmBy < 0,5 m/c ncnonb3yT uncno HyccenbTa, COOTBETCTBYIO-
wee wmbj = 0,5 m/c.

[ns uncen PeliHonbaca meHee 2300 ncnonb3yoT ynucsio HyccenbTa, cooTBeTcTBYoWee f?eBy = 2300.

7.8.25.4 KoathdhmymeHT Tennonepegaun mexagy BO3AyXOM ANA TOPEHUS M OKpyXakwLWwmmMm BO34YyXOM ANs
KOHLLEHTPUYECKNX WaxT KB -

KoathpuumneHT Tennonepefayum Mexay Bo3ayxoM A/19 TOPEHUSA U OKpYXawLWwum Bo3ayxom /By, BT/(M2 « K),
B C/lyvyae KOHLEHTPUYECKUX LWaxT BbIYMCAAIOT No hopmyne

kBj ~ (109)
. PhiB

odBy V/1)B DhaBeaaBy

roe ogBy  — koadppuuMeHT TensaooTaaunm Mexay BO3AyXOM A/ TOpeHWs UM BHYTPEHHEei MOoBepXHOCTbIo
BO3AYLIHOI LWaxTbl B OTPE3KE Y KOHCTPYKUUM ANS yAaeHUs AbIMOBbIX rasoB, BT/(M2 e K);

— TepMUYeckoe COMpoTMB/IEHWE BO3AYLUHON WaxTel, BT/(M2 -K);
B

DhaB — HapyXHblii rugpaBnnyeckunii guaMmeTp BO3AYLIHON WaxTbl, M;
DhiB — BHYTpeHHWI rugpaBnnyecknii guameTp BO3AYLIHOW WaxThbl, M;

aaBy— koadhpuumneHT TennooThaum Mexay HapyXHoi NOBEPXHOCTbIO BO3AYLIHOW LIaxXTbl M OKPYyXato-
WMM BO3LYXOM.

Ona BbluncneHus ajBy, BT/(m2 mK), cnegyeT ncnonb3oBatb hopmyny

110

DhB
0,6
c Niusy = 1-0,14- °Nal i nypj, (112)
DhiB j
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roe X8 — TennonpoBOAHOCTb BO3A4yXa Ha ropeHne B OTPe3Ke y KOHCTPYKLMKN ANSA yAaneHus ObiMOBbIX ra3os,
BT/(m-K);
Alt/By — uncno HyccenbTa gnsi BHyTPEHHEW NOBEPXHOCTM OTpe3kay BO3AYLWHON WaxTbl;
NuBj — uncno Hyccenbta AN 3Ta/IOHHOrO MOTOKA B KOHCTPYKUMM ANA yAaneHus AbIMOBbIX Fa3oB [CM.
thopmyny (106)];
DhB — rugpasnuyeckuii guamMeTp BO3AYLWHOW WwaxTtbl, M [cM. chopmyny (104)];
DhB — BHYTPEHHWI rMapasanyecknii guameTp BO3AYLIHON wWaxTbl, M;
Dha — HapyXHblii TngpaBnnyecknii guameTp AbIMOBOW LWaxTbl, M.

7.8.3 KOHUEeHTpunyeckmne waxrtbl. PacyeT Ha OCHOBe TeNJ/IOBOr0o N3/1yYeHUs

7.8.3.1 O6wWmre nonoxeHuns

Mpun pacueTe Tenano00TAauYN ANA TENNOBOIO U3NYYEHUA MEXAY BHELHEN NOBEPXHOCTHIO AbIMOBOW LWAaXThl
N BHYTPEHHE NOBEPXHOCTbK BO3AYLUHONM LaxXTbl MOXET ObiTb YUYTEH TO/IbKO A1 OrPpaHUYEHHOro gunanasoHa
TemnepaTtyp ¥ ANA OrpaHWYEHHOro Anana3oHa CKOpPOCTEel AbIMOBbIX Fa30B Ha OCHOBE CTaHOapTU30BaHHOIO
nonpaBOYHOro KO3ahuumeHTa Ha pagmnalLnoHHbiii Ten1oobmeH. PacueT Heo6xo04MMO NPOBOAUTL C 6onee Bbl-
COKOW CTeneHbl TOYHOCTU OCOBEHHO, KOrAa pacyeTHbIM NyTeM Heob6XxoAMMO OnNpeAenuTb He TONbKO nonepeuy-
HOEe ceyeHue KOHCTPYKUuMM ANA yAaseHUs ObIMOBbIX ra3oB, HO U TEN/IO0OOMEH C BO34YXOM AN FTOPEHUSA UMK
C npunerawwuMy noMelieHnsmMu. B aTtom cnyyae Heo6xo4MMO BbIYMCAUTL TemnepaTypy B AbIMOBON LlaxTe
M B BO3AYLIHONM LWaxTe, MCNOMb3yss METOJ pacuyeTta, yuuTbiBaWMii pagnaunoHHbIi TennoobmeH ¢ 6onbluei
TOYHOCTbIO.

B cnepyrouwem nyHkTe npuBeAeH MeTo4 Takoro pacuyeta. MpuHUMNMANbHO BO3MOXHO pPELWNTb CUCTEMY
ypaBHEHUI, KOTOpas onucbiBaeT NPoLecc TeN1006MeHa B KOHCTPYKLMN AN yAasieHUs AbIMOBbIX ra3oB C yye-
TOM pajnauuoHHOro TennoobmeHa Tak, Kak 3TO NpMBeAEeHO B 7.8.2, OTHOCUTENbHO TeMMepaTypbl AbIMOBbIX
rasoB TOj B KOHLLe OTpe3Kay KOHCTPYKLMMW A yAaneHus AbIMOBbIX ra3oB M Temnepatypbl TOBj B KOHLe oTpes-
Kay BO34YLWHOW WaxTbl. Tak Kak cCUCTEMA YpaBHEHU B 3TOM C/lydae 3HAUYMTENIbHO C/I0XHEE, YeM NpuU pacyeTe
C UCMONb30BaHMEM HOPMUPOBAHHOIO MOMPAaBOYHOIO Ha paAuaLMOHHbIA TennoobmMeH KoadhduuneHTta, To ”
pe3ynbTaTbl peLeHns Takol CMCTeMbl 3HAUYUTENIbHO C/I0XHee, Yyem B 7.8.2. MPUHAT BO BHUMaHWe TOT (oakT,
4YTO B HACTOSILLEM CTaHAapTe NPaKkTU4YeCKN HEBO3MOXHO MPUBECTU pELLUEHNEe yKa3aHHOl CMCTEMbl YpaBHEHNIA,
NoaToOMy MNpuBefeHa TOJ/IbKO cUcTeEMa ypaBHEHWil, KoTopas faeT BO3MOXHOCTb NOMb30BaTEN0 pPELWUTb ee C
MCMNONb30BaHNEM LLINPOKO MPUMEHSAEMbIX MarteMaTuyecknx MeToaoB. 415 nonyvyeHns Temnepartypbl AbIMOBbIX
rasoB M NPUTOYHOrO BO3JyXxa CUCTEMY YPaBHEHWI, Kak MpaBuo, pelawT B COOTBETCTBUU C 7.8.2. MOXHO
Takke NOMy4YnTb pPeLleHus ANs pasHbiX TeN/100O6MeEHHbIX MPOLECCOB, B YACTHOCTU, A/ TEN/IO0O6MEHaA Mexay
KOHCTpYKUMel Ansa yaaneHus AbIMOBbIX ra30oB W BO3AyXa A1 TOPEHUS, a Takke MexXay KaHaiom Bosfyxa Ans
roOpeHnsa n oKpy>xarLlwmnm nomMeLeHnemM.

7.8.3.2 Cuctema ypaBHeHU

[na BbluncneHnsa temnepaTypbl AbIMOBbIX ra30B B OTpe3kax KOHCTPYKUWUW ANSA yAaneHus ObIMOBbIX ra-
30B U OTpe3Kkax CoOeMHUTENIbHOTO 3/1IEMEHTE NPy COOTBETCTBYHLLEN TeMNepaType NPpMTOYHOrO BO3Ayxa pela-
10T cucteMy m3 15 ypaBHeHuid co cnegyrowmmn HenssecTHoimu: qCj, qaj, qiBj, qBj, quj, qradj, Tmj, TQ, Tmaj,
TmBj, TeBj (unn ToBj, B 3aBUCMMOCTM OT TMna utepayumn), 7miBy, K* k*Bj, acRady.

TennoBoi NOTOK B HanpaB/IEHUM OT AbIMOBOW LaxXTbl K HAPYXXHOV MOBEPXHOCTM KOHCTPYKUUM A4 yaa-
neHuns abiMoBbIx razoB qCj, BT, BbIYMCAAIT No hopmyne

U-L
Acy=r ym,j 7'may)’ (112)
N

« A seg
roe U — BHYTPEHHWUIA NepuMeTp KOHCTPYKUUWU ANS YAaNeHUs AbIMOBbIX Fa3oB, M;
L — [onvHa KOHCTPYKUMW ANs yAaneHus AbIMOBbIX rasos, M;
T e+— cpefHsaa TemnepaTtypa AbIMOBbIX ra3oB B oTpeskey, K;

Tmaj — cpefHaa TemnepaTtypa y HapyXHOW MNOBEPXHOCTW OTpe3ka Yy KOHCTPYKuWu ANs yAaneHus
ObIMOBbIX rasos, K;
@ B— KO3phULMEHT TensioobMeHa BHYTPM AbIMOBOW WaxTbl B oTpe3ke y (cM. dopmyny (99)),
BT/(M2 «K);

TepMMyecKoe CONPOTMB/IEHNE KOHCTPYKLMUMN A8 yAaneHns AbIMOBbIX ra3oB, M2 «K/BT;
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Nseg — KO/IN4eCTBO OTPE3KOB KOHCTPYKUUMN ONA yAaneHuda AbIMOBbLIX Fa3oB, MCMNOJZIb3yeMbliX B BblYUNC-
neHunax.

9cy = ™'cpyf{je,j ~ T0OJI)» ns)

roe T — MaccoBblii NOTOK AbIMOBbIX ra3os, Kr/c;

Cpy — yAenbHas Ten/0eMKOCTb AbIMOBbIX ra3oB B oTpe3ke y, Ax/(kr mK);
e «— TemnepaTypa AbIMOBbIX ra30B Ha BXO4Ee B OTPE30KY KOHCTPYKLMMN A8 yAaneHUsa AbIMOBbIX ra3os, K;
I - — TemnepaTypa AbIMOBbIX ra30B Ha BbIXO4E W3 OTpe3ka Y KOHCTPYKUUW ANSA yAaneHus LbIMOBbIX
rasos, K.
TennoBoil NOTOK B HaNpaB/IEHUN OT HAPYXXHOW MOBEPXHOCTU KOHCTPYKUMW ANSA YAaNeHWs AbIMOBbIX ra-
30B K BO34yXYy 4J/1 ropeHnsa qa,j, BT, BbIUMCAAIOT No hopmMyne
_Ua L-ag | \
9ay - ‘("ta,y "B)y)> (114)
Ivseg
rae Ua— HapyXHblil nepuMeTp KOHCTPYKUMK ANA yAaneHus AbIMOBbIX rasoB, M;
L — AnvHa KOHCTPYKUMW ONS yAaneHus AbIMOBbIX ra3os, M;
aaj — KO3 (PUUMEHT BHYTPEHHER TennooThaun Bo3gyxa 4J/151 TOPEHNUs B OTpe3Ke Y (CO CTOPOHbI LaxThbl
AbIMOBbIX ra3oB), B1/(M2-K);
[ +— cpefHsAs TemnepaTypa HapyXHOIi NOBEPXHOCTU B OTpe3ke Yy AbIMOBON wWaxThl, K;
TTBYy— cpefHas Temnepatypa Bo3ayxa A/19 FOpeHns B OTpesKe Y, BO3AYLWHOW waxThl, K;
Nseg — KonMyecTBO OTPE3KOB KOHCTPYKUUW ANS yAANIEHUS AbIMOBbIX ra30B, UCMO/Ib3YEMbIX B BbIYMNC/IEHUSIX.
TennoBoi NOTOK B HanpaB/ieHWN OT BO34yXa AN TOPEHUS K BHYTPEHHEl NOBEPXHOCTM KaHana Bo3gyxa
AN ropeHus g-Bj, BT, BbIMMCAAKT No hopmyne

U\B L a \B,j (-r T \ wiry
9iB,y - Tommmmmmmmeem ("*mB.y _ 7 miB,y)> 0 15)

roe LB — BHyTpeHHWII nepumMeTp BO3AYLIHON wWaxTbl, M;
L — AnvHa KOHCTpyKUMW ANSA yAaneHus AbIMOBbIX ra3os, M;
aiBy — koathguumneHT BHYTPEHHEN TensooTAaum BO3gyxa A5l TOPeHUsi B oTpe3ke y (CO CTOPOHbI LWaxTbl
ObIMOBbIX ra3os), B1/(m2 mK);

7~TBy — CpefHsAa Temnepartypa Bo3ayxa A1 TOpeHMs B OTpe3ke y BO3A4yLHOoN waxTsl, K;

7By — cpefHsAs TemnepaTtypa BHYTPEHHEel NOBEpPXHOCTU OTpe3Kay BO3A4YLWHON waxThl, K;

”/ocy — KO/IMYECTBO OTPE3KOB KOHCTPYKLMMN AN yAaneHUs AbIMOBbIX ra30B, MCMO/b3YEMbIX B BbIYNCIEHUSX.
TennoBoi NOTOK BO3ayxa ANs ropeHus B s BT, B oTpeske y BbIYMCAAT N0 hopmyne

9By = ™B 'cpBy (TeBJ ~ TOBy)> 0 16)

roe /778 — MaccoBblii MOTOK BO3AyXa ANS TOPeHusi, Kr/c;

cpBy— yaenbHasa Tenn0eMKOoCTb BO3Ayxa Ansa ropeHuns B otpeskey, Lx/(kr «K);
TeB] — Temnepartypa Ha BXoge B OTPE30KY WaxTbl BO3gyxa ANs ropeHus, K
ToBj — TemnepaTypa Ha BbIXx0o4e M3 0Tpeskay WaxTbl Bo3gyxa Ans ropexus, K
TennoBoOW MNOTOK B HanpaB/ieHW OT BHYTPEeHHENn NOBEePXHOCTM BO3AYLIHOW LWaxXTbl K OKpyXatou,emy BO3-
Ayxy quj, BT, BbluncnaT no dpopmyne

U\B L
Auj = ‘("miBy "uy)1 (117)

Dhig N

'seg
A /B "haB ‘"aB.y

roe L/iB — BHYTPEHHWUI NepuMeTp BO3AYLIHON WaxTbl, M;
L — AnvHa KOHCTPYKLUKW ANS yaaseHus AbIMOBbIX ra3oB, M;

— TepMuyeckoe CONPOTUBAEHNE BO3A4YLWHON wWaxTbl, M2-K/BT;
B
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DhiB — BHYTpeHHWI rngpaBnvyeckuii auameTp BO3AYLWHOW WaxTbl, M;
DhaB — HapyXHblil rngpaBinvecknii AuameTp BO3AYLIHOW WaxTbl, M;
aaBy — KO3(hpunumneHT Tenn1006MeHa Hapy>XHOW NOBEPXHOCTM B OTPE3KE y BO3AYLUHOW wWaxTbl, BT/(M2 ¢K);
Alseg — KOIMYECTBO OTPE3KOB KOHCTPYKUUWN A8 YAANEHUA AbIMOBbIX ra30B, UCMNO/b3YEMbIX B BbIYUCIEHUSX;
7~-miBy — CcpefHss Temnepatypa BHYTPEHHEW NOBEPXHOCTM OTpe3kay BO3A4YLIHON waxTsl, K;

7 - — TemnepaTtypa okpyxakLw,ero sosgyxa B otpeskey, K
PapgnaynoHHbIn TennoBoi NoTok grad, BT, BbluncnasoT no dpopmye

Ua'l-'*"RadJ 4 -4 \
9rad,y TTa,y B TmiB,y )>* (118)
1 U.ha -1 ‘\l,
se
DHiB  eiB o

roe Ua — HapyXHblii nepuMeTp KOHCTPYKUWUW ANS yAaneHus ObIMOBbIX rasos, M;
L — AnuvHa KOHCTPYKUMW ANS yaaneHus AblIMOBbIX rasos, M;
°Rady — KO3(hMUMEHT n3nyyeHms abCcoNTHO YepHoro Tena; oRad = 5,67 - 10-8, BT/(M2 uK4);
ea — un3nyyaTtesibHas CNOCOOGHOCTb HApPYXHON NMOBEPXHOCTW BO3AYLIHONW wWaxTbl (no tTabnuue B.5);
Dha — rugpaBnuyeckuii uameTp BHELIHEro C/108 KOHCTPYKUMW ANS YAa/leHUs OblMOBbIX rasos, M;
DhiB — rugpaBnuyeckuii gnaMmeTp BHYTPEHHEro C/A0S BO3AYLIHOW WaxThbl, M;
eiB — koaphmumeHT n3nyyeHms abConTHO YEPHOro Tesa, UCNYyCKaeMoro BHYTPEHHEN NOBEPXHOCThIO
BO3AYLHOWN waxTbl (no Tabnauue B.5);
N5en — KOnMyecTBO OTPE3KOB KOHCTPYKLMU AN YAaNeHUs ObIMOBbIX a30B, UCN0b3yEeMbIX B BbIYUCEHUAX;
Tma] — cpefHAs TemnepaTypa HapyXHOW NMOBEPXHOCTM B OTPE3Ke Y KOHCTPYKLUUU AN yAaneHus AbIMOo-
BbIX rasos, K;
H1iB] — cPe[lHAA TemnepaTypa BHYTPEHHEel NOBEpPXHOCTU B OTpe3ke y BO3A4YLWHON waxTel, K
TennoBoi 6anaHCc paccyMTbiBalOT C UCNO/Ib30BAHUEM Cleayrwmx qopmMyn:
- TEN/I0BOW 6anaHc Mexay AbIMOBbIMU rasamu, BO3AyXOM /11 TOPEHUA U OKpPYXalLwmM BO34yXOM, (C ¢ BT

&j =4y + @j, 0 19)
- TEN/I0BOW 6anaHC Ha Hapy>XXHOI MOBEPXHOCTN KOHCTPYKLWW ANS yAaneHus AbiMOBbIX ra3os, Cj, BT
(120)

9Cy QaJ + "Rady>
- TeNN0BOW GanaHc Ha BHYTPeHHEe MOBEPXHOCTU BO3AYLIHOW WaxThl, quj, BT

Quj ~ QBJ + 9Rad/ (121)
Ha kopoTkux oTpeskax s cpegHux temnepatyp Tmj n TmBj, K, MoxHo BOCnonb30BaTbCs CAeayowmmm
dopmynamm:

'‘e,y + 7oy
Ty (122

TeB,j + ToB,j
B,y (123)

7.8.3.3 KoathpuymnmeHT oxnaxgeHus

BbluncneHnsa koagphuumneHTa oxnaxgeHnsa cm. B 7.8.2.4.

7.8.3.4 KoathpuumeHTt Tennootgaum

BbluncneHune koapuumeHTa tennootgaym cm. B 7.8.2.5.

7.8.4 CpepgHaa TemnepaTtypa A/15 BblYMCAEHUSA AaB/1€HUSA

CpefHIl0 TemnepaTypy AbIMOBbIX a30B, YCPEAHEHHY MO AJIMHE KOHCTPYKUUU AN yAaneHus AbIMO-
BbIX rasoB, 7T, K, BbIUMCAAT NO popmyne

N
= 9 (124)
T N@ n
YL oy
rae Nseg — KO/IMYECTBO OTPE3KOB KOHCTPYKLUW ANA YAANEHUA AbIMOBbIX rasos;

Tmj — cpepHsas TemnepaTtypa AbIMOBbIX ra3oB, ycpeAHeHHasi no gsvHe oTpeskay, K.
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CpepHiolo TeMnepaTypy AbIMOBbIX ra3oB, YCPEeAHEHHYIO NOAJIMHE COEAMHUTENLHOTO 3neMeHTa, 7mv, K
BblUMCAAKT No chopmyne
Nse
g
"V =7/ ¢ (125)

,vsegV 1
" mV,y

roe Alseg — KOJIMYeCTBO OTPE3KOB KOHCTPYKUMW ANA yAaNeHUs ObIMOBbIX a30B;
iy — cpefHaa Temnepartypa AbIMOBbIX ra3oB, yCpegHeHHas Mo A/IMHe oTpe3kayAblIMOBON Tpy6sl, K.
CpefiHI0l0 TeMnepaTypy BO3fyxa 4/19 rOpeHus, yCpegHeHHY No AfinHe BO3AYLWHOW wWwaxTel, TB, K, Bbl-
yncnawT no opmyne
N’seg
7TB - NI (126)

segV a
X 7x
y=1 1B]
roe Alseg — KOIMYECTBO OTPE3KOB KOHCTPYKUUW A8 YAaNeHUA AbIMOBbIX ra3os;
7TBYy— cpefHss TemnepaTypa BO3A4yxa AJ/18 ropeHns, ycpegHeHHas no A/IMHe oTpeskay BO34yLWHOM waxTbl, K
CpepHiolo TemnepaTypy Bo3fyxa A1 TOPEHUA, YCPEeLAHEHHYIO MO A/INHE COeAMHUTENbHOro 3/1IeMeHTa no
BO34yxy, r mBV, K, BblYnCAAOT no chopmyne

Nsegv
rmBvV = JJ—V (127)
Vse _J_

M TmBVJ

roe A/SGgV — KOJ/ZIN4eCTBO OTPE3KOB COEANHNTENIbHOTO 3/1IEMEHTA;

TmBvy — cpefHAa Temnepartypa Bo3gyxa AN ropeHus, ycpegHeHHas no A/iMHe oTpe3kay coefuHUTE b-
HOro anemeHTa, K

7.9 OnpegeneHne NJAOTHOCTU N CKOPOCTU

7.9.1 TNOTHOCTbL N CKOPOCTb AbIMOBbIX ra3oB

MAOTHOCTL PT M CKOPOCTb WM AbIMOBbLIX ra3oB, YCPeAHEHHble MO ANIMHE KOHCTPYKUMW ANA yAaneHus
ObIMOBbIX ra3oB, a TakkKe coelMHUTeNIbHOro ajieMeHTa pTy n wmV onpefensanT B cOOTBETCTBUN € 5.9.

7.9.2 TINOTHOCTb U CKOPOCTb BO34yXa ANA ropeHus

MnoTHOCTb BO3Ayxa AN ropeHus pmBV. Kr/M3, yCPeAHEHHYIO MO ANNHE COeAUHUTENIbHOrO 3/1eMEHTA,
BblUMCAAOT NO hopmyne

PMBV L] (128)
KL''mBV
rae [l — pasneHve HapyxHoro Bosgyxa, Ma;
R1 — rasoBasi nocTtosiHHasa Bosgyxa, Ox/(kr K);

7mBv — cpefHAA TemnepaTtypa NPpUTOYHOro BO3Ayxa, ycpegHeHHaa no AnnHe CoeAUHUTENIbHOro 3/ieMeH-
Ta no Bo3gyxy, K.

CkopocTb BO3ayxa ANns ropeHuss wmBV, M/c, yCpeAHEHHY MO AJ/IMHE COEeAWHUTENIbHOTO 3/IEMeHTa Mo
BO34YyXY, C/leflyeT BblUMCATL No hopmyne

wmBvV - e (129)
‘W 'PmBV
roe thB — maccoBblli NOTOK BO3ayxa AN TOpeHus, Kr/c;
/A\Bv — nnowagb nonepeyHoro ce4eHns COeAUHUTE/IbHOro afieMeHTa no BO3AyXy, M2;
PmMBV — nnoTHOCTb BO3Ayxa AN TOPEeHWs, yCpegHeHHas Mo A/IMHe COefWHUTENIbHOro 3/1eMeHTa Nno BO3-
ayxy, Krim3.

MNOTHOCTL BO3AyXa AN TOPeHuUs pT B> KI/M3, yCPeAHEHHY0 MO AJIMHE COeAMHUTE/IbHOro 3/ieMeHTa no
BO3yXY, BbIUACNSAIT N0 hopmysie
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PL
PmB - (130)
Rl 'ATB
roe pL — paBneHue HapyxHoro Bosagyxa, MMa;
PL— rasoBas nocrtosiHHas Bo3ayxa, Ox/(kr K);
[TB — cpefHaa TemnepaTypa BO3fyXa AN rOpeHus, ycpegHeHHas no AfiMHe BO3AyLWHOoN waxThl, K
CKOpOCTb NPUTOYHOrO BO3Ayxa wmB, M/C, yCpeAHEeHHYI0 MO A/INHE BO34YLIHON LaXxXTbl, BbIYNCAAKOT MO
opmyne
wmB = (131)
A B «PmMB
roe /78 — MaccoBblli MOTOK BO3AyXa ANA rOpeHus, Kri/c;
AB — nnowagb NONepeyHOro ceyeHns BO3AYLIHOWN WwaxTbl, M2;
PmB — MNJIOTHOCTb MPUTOYHOIO BO3A4yXa, YCPeAHEHHasa No AJ/IHe BO3AYLIHOWN waxTbl, Kr/m3.

7.10 OnpepeneHve gaBneHui

7.10.1 flaBNneHne Ha BXOJe AbIMOBbIX ra3oB B BEPTUKA/IbHYIO 4aCcTb KOHCTPYKUUU ON1A yAaNeHUsA
ObIMOBbIX ra3oB

PacueT faBneHnsa Ha BXOA€e AbIMOBbIX ra30B B BEPTUKANIbHYIO YacTb KOHCTPYKUMU ONA yAaneHUsa AblMO-
BbIX ra3oB Npou3BoAAT B cooTBeTcTBMK C 5.10.1 n 7.2.

7.10.2 CamoTsdra Ha oTpeske KOHCTPYKUUW ANA yAaneHua AbIMOBbIX ra3os PH

PacyeT camoTArn B OTpPe3Ke KOHCTPYKUUW AONA yAanieHUs [bIMOBbIX ra3oB PH npon3BoasaT B COOTBET-
ctBum ¢ 5.10.2.

7.10.3 ConpoTmnBneHne oTpe3ka KOHCTPYKUUMU ONA yaaneHna AbIMOoBbIX rasos PR

PacyeT conpoTUBNEHNA OTpe3Ka KOHCTPYKUUM AN yAaneHus ObIMOBbIX ra3os PR npou3BoAAT B COOT-
BeTcTBMMN € 5.10.3.

7.10.4 BeTpoBoOe faBneHue PL

MpepnonaraeTtcs, YTO BXOAHbIE U BbIXOAHbIE OTBEPCTUSA CKOHCTPYMPOBaHblI TakuM 06pa3oM, 4Tobbl CBe-
CTU K MUHUMYMY BAusHue sBetpa. CnegosartensHo, PL=0.

7.11 MMHMMaNIbHO HeOb6XoAMMOe paspexeHne N MakCMMa/ibHO BO3MOXHOoe paspexeHune (PZe n PZemax)
M MakKCUMaJibHO JOMYCTUMOE U MUHMMa/IbHO Heobxoanumoe n3bbiTouHoe aaBneHns (PZOe n ~zoemin)
Ha BX0[e AbIMOBbIX ra30B B BEPTUKA/IbHYIO 4aCTb KOHCTPYKUUU 18 yAaNneHUsa AbIMOBbIX ra3oB

7.11.1 O6wune NonoxeHuns

O6ume nonoxeHusa npusefeHsl B 5.11.1.

7.11.2 Heo6xognumoe paBrieHue A8 NPeofOos/IeHNUss CONPOTUBMAEHUA N MakCUMasibHO BO3MOXHOe
paspexeHne nctoyHmka tenna (Pw n PWmax), a Takxxe M MakCumMasibHO BO3MOXHOe fAaBJ/ieHne AnA npe-
O 0/1eHNA CONPOTUBAEHNSA N HEO6Xo4UMOEe pa3pexeHne UctouyHuka Tensa (Pwo n ~womin)

Heob6xogumoe gaBneHve AnsA NpeofonieHns COMPOTUB/IEHUA M MakKCUMasibHO BO3MOXHOE paspexeHune
nctouHuka Tenna (Pw u Pyvmax)’ a Takke MakCMManbHO BO3MOXHOE€ AaBfieHue 418 npeofosieHns cConpoTuB-
neHnsa 1 Heobxoaumoe paspexeHue nctoyHuka tenna (Pwo n zrwomin) cneflYeT BblUMCNATL B COOTBETCTBUM
c5.5.4, 555 wm 5.5.6.

7.11.3 Heobxoanmoe gaBrieHue A1 NPeofoIeHNst CONPOTUB/IEHUSA COeANHNTENBbHOTO afiemeHTa PRV

PacueT He06Xx04MMOro AaBfieHUA A1 NPEO0LONIEHNS CONPOTUBNEHNSA COEAMHUTENIbHOIo aniemeHTa PR/
npou3BoaAT B cooTBeTcTBUM € 5.11.3.

7.11.4 Heobxognmoe gaBneHue Ans nNpeofosieHnsa conpoTuB/ieHUS NoABOAY BO3ayXa

7.11.4.1 CamoTara B WwaxTe Bo3gyxa A4 ropeHns PHB

CamoTAary B WaxTe Bo3gyxa nasa ropenHus PHB, lMa, BbluMcasaoT no opmyne

PuB =HB'9-(P|_-PT1B)> 032)

roe  HB — BbiCOTa BO3AYLWHONM WaxThl, M;
L — yckopeHue cBobogHoro nagexus; 4 = 9,81 m/c2;
pL— nNAOTHOCTb OKpyXalLwero so3gyxa, Kr/m3;
PmB — MNJIOTHOCTb BO34yXa A5 rOPeHus, ycpegHeHHan Mo A/IMHe BO3AYLHOM wWaxTbl, Kr/m3.
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MpumMmedyaHne — OnbIT NOKa3bIBAET, YTO C/eAyeT orpaHuyMBaTb MUHUMasTbHYIO NNoWwaib nonepeyvyHoro ceve-
HUSA KOHLIEHTPUYECKMX BO3AYLUHbIX LWaxT. PekoMeHayemMoe COOTHOLLEeHWe Niowaan nonepeyHoro ceyeHuns LwaxTbl AbIMO-
BbIX ra30B M BO3AYLUHON wWaxTbl 1,5:1.

7.11.4.2 CamoTara coeuHUTENILHOTO 3/1IeMeHTa no sBo3ayxy PHBV
CamoTAry coeguMHUTENbHOIO anemMeHTa no Bo3ayxy PHBV, Ma, BbluncnaoT no gopmyne

Ahbv = Abv'9 ' (Py~ PmB\A 033)

roe HBV — BbicOTa COeAMHUTENBHOIO 3/1eMeHTa Mo BO34yXY, M;
O — yckopeHue cBobogHoro nageHus; 4 = 9,81 m/c2;
pL— nnoTHOCTb OKpyXatLlero Bo3ayxa, Kr/m3;
PmBV — MJ/IOTHOCTb BO3Ayxa /19 TOPeHUs, ycpeAHeHHas no A/iIMHe COeAVHUTENIbHOIo 3/1eMeHTa Mo BO3-
Ayxy, krim3.

7.11.4.3 Heobxogmumoe gasrieHve gns nNpeofosieHns ConpoTMBEHNUS BO3A4YLWHOW wWaxTbl PRB

Heob6xognmoe gasneHue A/s nNpeofosieHnss COnpoTMBAEHUS BO3AYWHON waxtel PRB, MNa, BblUNCAAKOT
no coopmyne

PRB = SEB -(Vb er +X’\B)"’\?2’\--|/|/TB + SEGB B3B> (134)
i

roe  SEB — aspopguHaMuyeckuit KoahdurumeHT cTabunbHOCTU MOTOKA 418 BO3AYLIHOM LaxThl;
\iB— koadhpuymeHT rmapaBnnyeckoro conpoTUB/IEHUS BC/IEACTBUE TPEHUSA B BO3AYLWHON WaxTe KOH-
CTPYKUMUN ANA yAaneHns AbIMOBbIX ra30B;
L — AgnvHa KOHCTPYKUMWU ONS yAaneHus AbIMOBbIX ra3oB, M;
DhB — rugpaBnunyecknin guameTp BO3AYLIHONM LWaxXTbl KOHCTPYKUMU ANA yAaneHua AbIMOBbIX rasoB, M;
2X B — cymma ko3gphUUMEHTOB CONPOTUBAEHNS B BO3AYLIHOW LIAaXTe KOHCTPYKUUW A5 yaaneHus Abl-
MOBbIX a30B;
PTB — nnoTHOCTb BO34yXa 419 TOPEHUs, yCpeAHEeHHas No A/IMHE KOHCTPYKLUN AN yaaneHUs AbIMOBbIX
rasos, Kr/m3;
WB — CKOpOoCTb BO34yXa A1 TOPEeHus, yCpeAHEeHHas Mno AJIMHe KaHana NpUTOYHOro BO3A4yXa, Kr/c;
SEGB — aspogunHamuyeckuii koaguuneHT cTabunbHOCTM MOTOKA A/19 CONPOTUBAEHUSA BCNenCcTBUE
M3MEHEHNS CKOPOCTM MOTOKa B BO3AYWHOW waxte (SEGB = SEB gnsa PGB >0 n SEGB = 1,0 ansa
Ngb < O
PGb — uameHeHne gaBneHns BCneACcTBUE U3MEHEHNS CKOPOCTU NOTOKA M Macchl NnogaBaeMoro Bo3gyxa
B BO3AYLUHON WaxTe KOHCTPYKUMK ANA yganeHus AbIMOBbIX rasos, Ma.
KoaphuymeHT rugpaBnnyeckoro cCOnpoTUMB/IEHNS BC/EACTBME TPEHWSA B KaHane NPUTOYHOro BO3gyxa
\|/B ANA pas3nnyHbIX WEepoXoBaToCTel BbIYMCAAKT N0 hopmyse

—_— (135)
8 5 3.71-A8J

roe ReB — uncno PeiiHonbhca ans Bo3AyLlHOM waxTel (cm. 7.8.2.5.3);
B — CpefHee 3HAYeHMe LepoxoBaTOCTU BHYTPEHHEN NMOBEPXHOCTW BO3AYLUHONM WAaXTbl, M;
DhB — rugpasnuueckuii gnameTp BO3AYLWHOW WaxTbl, M.

Onsa uncen PeitHonbgca meHee 2300 Mcnonb3yoT KO3 MULMEHT, COOTBETCTBYOLWMUIA Yncny PeliHoNb-
Aca, pasHomy 2300.

M3roToBuTENb AO/KEH MPEAOCTaBUTL 3HAYEHUS CpefHei wepoxoBaTtocTu. Ha cnyuvali, korga 3HayeHus
LWepoxoBaToCTV Yy U3rOTOBUTENSA OTCYTCTBYIOT, B Tabnuue B.4 (npunoxeHue B) npuBefeHbl TUMWYHbIE 3HaYe-
HUSI CpeAHUX LWepoxoBaTocTell ANA pa3NIMYHbIX MaTepuasnos.

Mi3meHeHue faBneHus BCNeACTBME U3MEHEHUS CKopocTu noToka PGB, MNa, B kaHa/ne NPUTOYHOrO BO3-
Ayxa BblUMCAAT No dopmyne

PGB = E?I"IN'TB. (136)

raoe pTB — nnoTtHocTs BO3Ayxa A4/15 FOPEHUsi, yCpeAHEHHas Mo AJIHE BO3AYLUHOM LWaxTbl, Kr/M3;
wmB — CKOPOCTb BO3Ayxa [/1A FOPEeHNs, yCpeaHEHHan no A/IHE BO3AYLUHONM LWaxThl, M/C.
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7.11.4.4 [laBneHue, Heo6xoaAUMOE AN NPEOAO/IEHUA CONPOTUBAEHNS COEAMHUTETBHOIO 3/1IEMEHTA BO3-
AYWHOWN waxTbl, PRBV

JaBneHune, HeobxoaumMoe ANA NPeOfONEHUA CONPOTUBNEHUA COEAUHUTENbHOIO 3/1IeMeHTa BO3AYLUHOM
waxtbl, PRBV, MNa, BbYNCNAT Mo popmyne

"BV PmMBV
“rbv - SEB' Vbv wmBV + SEGBV'AGBV < (137)
hBV
rae  SEB — aspoguHamuyeckuii KoadduuneHT cTabuibHOCTU NOTOKa A1 COEAUMHUTENIbHOrO 3/ieMeHTa no
BO3AyXy,
Vby — KOI(PMULMEHT TpeHUS B COEMHNTE/IbHOM 3/1IEMEHTE MO BO3AYXY;
I by — A/MHA COEAVHUTENLHOTO 3/1IEMEHTa MO BO3AyXY, M;
DhBY — TMAPABANYECKNii AnamMeTp BO3AYLIHOIO TpakTa B COEAUHUTE/IbHOM 3/IEMEHTE, M,
cymmMa Ko MULMEHTOB COMNPOTUB/IEHNS MaccOBOIo NOTOKa B COEAMHUTE/IbHOM 3J/IeMeHTe Mo
BO34yXY;
pmBy — MJIOTHOCTb BO3fyXa Ha ropeHue, ycpefHEHHas No [A/IMHE COeAWHWTEsIbHOro 3/eMeHTa Mo
BO34YXY, Kr/m3;
\WAB/—cCKopocTb Bo3ayxa ANs ropeHus, ycpeiHeHHas no A/IMHE COefMHUTENIbHOTo 3/IeMeHTa Mo BO3-
Ayxy, m/c;
SEGBY — adpognHamuyeckuii KoaduumeHT cTabunibHOCTM NoToKa A/t CONPOTMBIEHMS BC/IEACTBME
M3MEHEHWNSA CKOPOCTU MNOTOKA B COEAMHWUTENIbHOM 3/1IeMeHTe no Bo3ayxy (SEGBV = SEB ansa
Ngbv - 0 i Segbv =1.0 na PGBV < 0);
PGBV _ Y3MeHeHVe AaBneHUs BCNeACTBME U3MEHEHWs CKOPOCTU NOTOKa B COEAVHUTENIbHOM 3/IeMeHTe
nogaye sosayxa, Ma.
KoathpuumeHT rmgpaBnnyeckoro conpoTMBEHUST BCEACTBME TPEHUSA B AbIMOBOW WaxTe y BV gns pas-
JINYHBIX WEepOoXoBaToCTel BbIYNCAAKT No dopmyne

/\BV..

2,51 BV

=—2-|
9 3,710,y

(138)
v BV Regy n/v Bv

raoe PeBV — uucnio PeiiHonbAca A1 COEAMHUTEIBHOIO 3/1eMeHTa no Bo3ayxy (cMm. 7.8.2.5.3);
rBV — cpefiHee 3HayeHue LepoxXoBaToCTh BHYTPEHHEW NMOBEPXHOCTU COeAUMHUTENIbHOro 3afieMeHTa no
BO34yXy, M;
DhBV — rugpaBnmyeckmini guameTp COegNHMUTENIbHOrO 3/1eMeHTa BO3AYLWHOro TpakTta, M.

[ns uncen PeiitHonbaca meHee 2300 ncnonb3yT KO3 ULKMEHT, COOTBETCTBYOLWMIA yncay PeliHonbaca
pasHomy 2300.

M3rotToBUTENb [O/IXEH NPEeaoCcTaBUTh 3HAYEHUA cpefHei wepoxoBaTtocTu. Ha cnyvali, korga 3HavyeHus
M3roTOBUTE/IS OTCYTCTBYIT, B Tabnuue B.4 (npunoxeHne B) npuBeAeHbl TUMNYHbIE 3HAYEHUA CPEeHUX LIepo-
X0BaToCTe ANA pasHbiX MaTepuasnos.

IsameHeHVe gaBrieHns BCreAcTBME U3MEHEeHNA ckopocTu notoka PGBV, MNa, B coegNHNTENILHOM 3/IEMEH-
Te Mo BO3AYXY BblUMCAAIT No hopmyne

PmB

PmBV L2
PGBV m2 WMBV - —7T~ ({imB, (139)

raoe pmBY — NAIOTHOCTb MPUTOYHOTO BO3AyXa, YCPeAHEHHas No [AJ/IMHE COeAMHUTENIbHOTO 3/IeMeHTa no
BO3A4YyXYy, Kr/m3;
WmBV — cKOpPOCTb NPUTOYHOrO BO3AyXa, yCpeAHEHHas Mo A/IMHE COeAWHUTE/IbHOro 3/1eMeHTa Mo BO3-
ayxy, Mm/c;
PmB — nnoTHocTb NMPUTOYHOTO BO3AyXa, YCpeLHEHHAs MO AJ/INHE BO3AYLIHON waxTbl, Kr/mM3;
WmB — CKOpOCTb NPUTOYHOrO BO3AyXa, YCPEAHEHHaa Mo A/INHE BO3AYLWHONR WaxTbl, M/C.

7.12 BbluncneHmne temnepaTypbl BHYTPEHHENH NMOBEPXHOCTU YCTbS KOHCTPYKUUW AN1A yAaneHus
ObIMOBbIX rasos [,0b

TemnepaTypy BHYTPEHHE NMOBEPXHOCTU YCTbSA KOHCTPYKUUU A5 yAaNeHUs AbIMOBbIX ra3oB nNpu temne-
patype paBHoBecusi Tjob, K, BbiuncnswT no ggopmyne:
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Aiob  'o,Nseg ! ® To e (140)
N g
roe TOne — TemnepaTtypa AbIMOBbIX Fa30B B KOHLE nocsiegHero otpeska /\'seg KOHCTPYKUUU ANSA yaaneHus
ObIMOBbLIX ra3os, K;
kN — koadcpuumeHT Tennootaaum mexay AbIMOBbIM TPaKTOM W BO3AYLHbIM TPakTOM NOCNefHEro

oTpe3ka NSeg KOHCTPYKUUK ANA yaaneHusa AbIMOBbIX ra3os, BT/(M2 «K);
OTI\/{\-/'seg_ KO PMUMEHT TenooTaaum Mexay AbIMOBbIMU ra3aMn v BHYTPEHHER MOBEPXHOCTbIO AbimO-
BOW wWaxTbl nocnegHero otpeska NSeg KOHCTPYKUWY ANS yAaneHus AbiMOBbIX ra3os, BT/(M" «K);
Tv0 — TemnepaTypa OKpyXaloLl,ero Bo3gyxa Ha BbiIXO4e W3 YCTbSA KOHCTPYKUMW ANA yAaneHus AbIMO-
BbIX rasos, K

8 YyeT TennoTbl KOHAEHCaLUM BOAAHOIO napa 13 AblIMOBbIX ra3oB

8.1 O6uwune NonoxeHus

Mpeablaywnii pasgen no3BonsieT paccuMTbiBaTb 3afaHHble napameTpbl A8 KOHCTPYKUWUW ANns ypane-
HUSI AbIMOBBIX a30B, PaboTalLWMX BO BMAXHbIX YCNOBUAX, 63 yyeTa Nofie3Holl TeNoThl, BblgenseMoit npu
KOHAEeHcaunnm BOAAHOIO napa U3 AbIMOBbIX ra30B. B HacTosiliem pasfene NpUBOAWUTCA pacyeT TensoTbl, Bbl-
LensiemMoii nNpyu KoHAeHcauuu BoAsHOro napa (CkpbiTasi TennoTa KOHAEHcaLmmn), U paccMaTpuBaeTcs BAUSHUE
3Toli TEN/IOTHI HA TEMNEPaTypy B KOHCTPYKLUU ANS YAANIEHUS AbIMOBbIX ra3oB. Ty TEMNNOTY pekoMeHayeTcs
“cnonb3oBaTh, Koraa TpeboBaHWsa No TemnepaType B COOTBETCTBMM C 5.3 He MOryT GblTh YA0B/E€TBOPEHDI.

B HacTosiLleM pa3fgenie He paccmaTpvBaeTcs ykasaHHOe BfMsiHWE Ha Tpe6GoBaHWsi Mo AaBleHuUHo.

MpumeuyaHne — a3oBYyO NOCTOSIHHYHO R C yYeTOM KOHAEHCALMN MOXHO onpeaennTs Mo npunoxeHuto E

YyecTb TEN/IOTY KOHAEHCcauUunn, KotTopasd MOXeT ObITb NPUHATa BO BHMMaHMe npu pacyeTte, O4EHb C/10X-
HO, T. K. MPOLECC Tens0- 1 MaccoobMeHa B 60/bLIMHCTBE CyyaeB GyAeT TpexmepHbiM. HanpumMep, KoHaeHcat
MOXET CTeKaTb Mo BHYTPEHHEl NOBEPXHOCTU [AbIMOBOI TPYObl U UCNAPATLCA B 30HE, IAe TeMnepaTtypa 3Hauu-
Te/IbHO Bbille. |\/|(3T0,El1 pacyeTa, I'IpVIBeAEHHbIVI B HacToduwem CcTtaHaapTe, yYuTbiBaeT B/IMAHNE KOHAEeHCcauun
BOASHOIO Mapa Ha BHYTPEHHE MOBEepXHOCTWU [AbIMOBOI LWaxThl TO/ILKO B TOM C/lyyae, Korga temneparypa
BHYTPEHHEN MOBEPXHOCTU HUXE WM paBHa TeMnepaTtype TOUKM POChl AbIMOBbIX ra30B, HO NO3BO/IAET HA OCHO-
BaHUN NPaKTUYeCKOro onbiTa yMeHbLlaTb MakKCuMasibHOE KOJINYEeCTBO KOHAEHCaTa, NPpUMeHAA KOSC*)C*)VILU/IEHT
fk < 100 %.

[ns pacuyeta c y4eTOM KOHAeHcauuu cuctemy LAS cregyeTt pasfenutbs Ha Alseg paBHbIX OTPE3KOB, MNpu
3TOM A/IMHA KaXAO0ro M3 HUX A0/KHA COCTaBNATb He 6osiee 0,5 M. Ecnu TemnepaTypa BHYTPEHHEN nMoBepx-
HOCTV Ha BbIXOfle M3 COEAMHMTESNIbHOrO 3/1IEMEHTA HUXE TOUYKM POChl AbIMOBbLIX ra30B MO BOAE, TO COEAUHU-
Te/bHbIA 3/1EMEHT C/eyeT Takke pasfennTb Ha AlsegV paBHbIX OTPE3KOB, A/IMHA KaX/A0ro U3 KOTOPbIX A0/KHA
cocTaB/iaTb He 6onee 0,5 M.

8.2 BO3HWUKHOBEHWE KOHAeHcauuu

Ona naxoxpeHns otpeska NsegK n (nnun) NsegKV, B KOTOPOM HaumMHaeTcs KOHAeHcaums, cnefyet BblUUC-
NATb TeMnepaTypy BHYTpPEHHel NoBEepXHOCTM Hoby B KOHLE KaX[oro oTpeskay B COOTBETCTBUM C pa3gesiom 5
Ny 7, Ha4yMHasa ¢ NepBOro oTpeska COeAMHUTENbHOTO 3/1eMeHTa KOHCTPYKLMN A9 yAaneHUs AbIMOBbIX ra30B
WY COeAUNHUTENIbHOTO 3/1IEMEHTA, Ha KOTOPbIX MOXET BO3HUKHYTb KOHAEHCcauus, noka He 6yaeT BbINOSIHEHO
cnepyouiee ycnosue:

~iobj- Mpe,l < (141)
&Y

roe Tob,j ~ ~oby (T y (142)
a'.y

rle T\obj ~ Temnepatypa BHYTPEHHE NOBEPXHOCTU Ha BbIXOAE M3 OTpeskay npu TeMmnepatype paBHoBecus, K;
TOYKa pocbl MO BOAE Ha BXOAE B MepBblil OTPe3ok, K;

'pe,1
Al KO3 (hMUMEHT Tensionepegayn B oTpeske y npu TemnepaTtype paBHoBecus (cMm. pasgen 5 nam 7),
BT/(M2 «K);
o ; — KOa(punuMeHT KOHBEKTMBHOIO TensoobmMeHa B oTpeske y (cMm. pasgen 5 wnn 7), Bt/(M2 «K);
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Tobj — TemnepaTypa AbIMOBbIX Fa30B Ha BbIXO[e M3 OTpe3ka | Npu TemnepaType paBHoBecus (CM. pas-
aen 5 unn 7), K;
Tuj — TemnepaTypa OKpyXatlL,ero Bo3gyxa BOKpYr oTpeskay, K.

MprumeuyaHne — HeobXoAMMO NPOBEPUTH BbIMNOHEHNUE YcioBUs (141), 0OCOGEHHO €C/M UMEKT MECTO M3Me-
HEHUS B pa3Mepax [AbIMOBOM LUAXTbl WM B 3HAYEHUN TEPMUYECKOTO CONPOTUB/IEHUSI COEAVHUTE/IBHOTO 3/1IEMEHTA U (1K)
[bIMOBOW LIAXThl, B YACTHOCTM HA BXOAE B KOHCTPYKLMIO AJ151 YAANIEHUS AbIMOBbIX ra30B (4bIMOBOW LUAXThbI).

TemnepaTypa TOYKM POCbl Ha BXO4Ee B NepBblli OTPE30K COeAMHUTENbLHOIO afiemeHTa TpeVl 3aBucuT OT
cofepXaHnsa BOAAHOIO napa B AbIMOBbIX rasax Ha BblIXOo4e W3 UCTOYHWKa Tenna. Ona HeKoHAeHCaLMOHHbIX
KoTnoB rpeVl = I'p.

[na KoHAEeHCaLWOHHbIX KOT/IOB 3Ha4YeHne ANA coAepXaHuss BOAAHOro napa B AbIMOBbLIX rasax o(H20)w
cnepyeT NoAyyYnuTb OT U3FOTOBUTENS UCTOYHMKA Tenna. Mcnonb3ys 310 3HayeHue no copmynam (B.6) n (B.7)
(npunoxexne B) onpepensem napunanbHoe faBfieHne BOASHOrO rnapa Ha BbIXOAe U3 UCTOYHWMKa Tenna p DW
M TOYKY pocbl no soge TpeVl1.

Ecnu Bce 3HavyeHWA HEW3BECTHbI, 3a TeMnepartypy TOYKM Pocbl cnefyeTt B3sATb HOMWHasIbHYO Temne-
paTtypy nocTynawuiein B koTen obpaTHoin Boabl Thf, 7pevl = 7bf CooTBeTcTBYlOWEE napuuanbHOe gaBrieHne
BoAsiHOro napa pDW MOXHO onpefenuTtb, ncnonbsysa gopmyny (B. 13).

Ecnu maccoBblii MOTOK AbIMOBbIX Fa30B Ha BbIXOA4E W3 KOHAEHCALMOHHOIo Kotna rhw He yyuTbiBaeT no-
AB/IEHNE KOHJeHcaLuu B UCTOYHMKE Tensa, TO MaccoBblil NOTOK AbIMOBbIX ra30B MOXHO onpeaesnnTb, UCNOJb-

3ya opmyny:

mw =m -Am DW, (143)
npu 3ToM
R Pd Pdw (144)
Pi ~Pd Piw ~Pdw
rae mw — MacCOBbIi MOTOK AbIMOBbLIX FTa30B Ha BbiIXOoAe M3 UCTOYHUKa Tensa C y4HeToOM U3MEHEHUA Macco-

BOro NOTOKa 3a cYeT KoHaeHcauun B UCTOYHUKE Tenna, Kr/c;

mDW — MaccoBbIii NOTOK KOHAEHcAaTa B UCTOUYHUKE Tenna, Kr/c;
T — MaccoBblii NOTOK AbIMOBbIX Fa30B 40 MOSIBIEHUS KOHAEHcauum, Kr/c;

R — rasoBas nocTosiHHasA ObIMOBbIX ra30B 40 NOSABAeHMA koHAeHcauun, Ox/(kr- K);
Rd — ra3oBasi nocTtosiHHasa BoasHoro napa; RO = 496, Ox/(kr- K);
pL— paBneHve HapyxHoro sosgyxa, la;
pD — napuuanbHoe gasneHvne BOASHOrO napa A0 KoHgeHcauuu, Ma;
Pdw — napuynanbHoe gasneHvne BOASHOrO napa Ha BbIXO4e M3 UCTOYHUKA Tenna, Ma.
Ecnu NsegKV = 1, TO NpUMeHAI0T ciefylimne ypaBHeHUs:

oy 0 = MW (145)
AObV,0 = T\’ (146)
Tobvo —Tw VL Ry Ty )b (147)
<1 v 7
rae MMy o — MacCcoBblii MOTOK LIMOBbLIX [A30B Ha BXOAe B NepBblii 0TPEe30K, Kr/C;

robvo — TemnepaTtypa AbIMOBbIX ra30B Ha BXOAe B MePBbIi OTPE30K Npu TemnepaTtype paBHoBecus, K;
Tjobvo — Temnepartypa BHYTPEHHEW CTEHKM Ha BXOAE B NepBblii OTPE30K Npu TemnepaTtype paBHoBecus, K;
7w — Temnepatypa [bIMOBbIX ra3oB Ha BbIXOA4E M3 MCTOYHMKA Tensaa npu temnepartype pasHosecus, K;
[dbV1 — koathbpuumneHT Tennonepegayy NepBoro oTpeska npu temnepartype paBHosecus, BT/(M2 mK);
gVl — koadhhuumeHT TennoobmeHa nepsoro oTpeska, BT/(M2 - K);
7WwW 1l— TemnepaTypa OKpyXxarwlLliero sosgyxa Ha nepsom oTpeske, K
Touka pocbl N0 BOAE Ha BXOAe B NepBblli OTPE30K KOHCTPYKUMM ANA yAaneHus AbIMOBbIX rasos pe 1l
3aBUCUT OT COofiepXaHna BOAAHOroO napa B AbIMOBbIX ra3ax Ha BbIXO4e U3 COeANHUTENbHOro anemMeHTa. Ecnn
KoHAeHcauusa B COeAVMHUTENIbHOM 3/1EMEHTE He MPOUCXOAWUT, TO AOonyckaeTca wucnosib3osatbh pel = TpVi.
B Apyrux cnydasax gonyckaeTcs ucnosb3osatb hopmyny
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R Pp _ A4)W + 4)V

Rp P1 ™

r—— +100, 148
*(H2°)v Agegy R ArDwv+ (148)

Rp m

n
"segV
A4)V = Z ArilD>j> (149)
V-"segkV

roe a(H20)VA/ — cofepxaHue BOASAHOrO napa B AbIMOBbIX ras3ax Ha BbiIXxo4e W3 COeAMHUTENIbHOro afe-

MeHTa, %;
R — rasoBas nmocTosiHHasA AbIMOBbIX ra3oB A0 KoHAeHcauuu, Ox/(kr «K);
Rd — rasoBas noctosiHHasi BogsiHoro napa; RD =496, Ox/(kr «K);
pL— paBneHne HapyxHoro sosayxa, lla;
pD — napunanbHoe gaBfieHMe BOASHOIO napa A0 KoHaeHcauuu, Ma;

mpw — MaccoBbIl MOTOK KOHAEeHCaTa B UCTOYHUKE Tenna, Kkr/c;
[Tdv — MaccoBblli NOTOK KOHAEeHCaTa B COEANHNTE/IbHOM 3J/IEMEHTE, Kr/c;
T — MaccoBblli NOTOK AbIMOBbIX Ta3oB A0 KOHAEeHCauuu, Kr/c;

Alsegv — KO/INYECTBO OTPE3KOB COEAUHUTENIbHOTO 3N1EMEHTA,;
AlsegKv — HOMep OTpes3ka COefiMHUTEesIbHOro 3/1IeMeHTa, Ae HaunHaeTCcs KOHAeHcauus.
Mcnonb3ysa 3HavyeHue cofepxaHusa BOASHOTO napa B AbIMOBbLIX rasax Ha BbIXO[e W3 COEAUHUTENLHOrO
anemeHTa o0(H20 )V/segV, no dpopmynam (B.6) n (B.7) (npunoxeHune B) MOXHO onpefennTb COOTBETCTBYlOLWEE
napyvasnbHoe gaBneHue BoAAHOro napa PpvA/segVum Touky pockl no Boge Ipe
Ecnu AlsegK = 1, TO UCNONb3YIOT cneaywwmne ypaBHeHus:

4,0 =4/v - Adv> (150)
Vo=4b> (151)
4b,0=4b ("'eb -4 1)> (152)
ail
e + o0 MacCOBbI MOTOK AbIMOBbIX FA30B Ha BXOA€e B NepBbli OTPE30K, Kr/C;
ATy MacCcoBbli NOTOK KOHAEeHcaTa B COeANHUTENbHOM 3/1EMEHTE, Kr/C;

b0 TemnepaTypa AbIMOBbIX Fa30B Ha BXOZe B NepBbli OTPE30K Npu TemnepaTtype paBHoBecus, K;
Tiob,O TeMmnepaTtypa BHYTpPeHHell NOBEepXHOCTU Ha BXOAe B NepBblii OTPE30K Npu TemnepaType pasBHO-
Becus, K;
eb TemnepaTtypa AbIMOBbIX ra30oB Ha BX0O4e B KOHCTPYKUWUIO ANA yAaneHus AbIMOBbIX ra3oB npu
TeMmnepaTtype paBHoBecus, K;
KoaphmumMeHT Tensionepefayn nepeoro oTpeska npu temnepartype pasHoBecus, BT/(m2 mK);

b1
a1 KO3 (puMuMeHT TennooTAaun nepBoro otpeska, BT/(M2 «K);
m’,1 TemnepaTypa OKpyXxalLero Bo3gyxa Ha nepsomM otpeske, K

8.3 PacueTt TemnepaTtypbl AbIMOBbIX ra30B Ha BbIXO4e M3 OTpe3Ka KOHCTPYKUUU ANA yaaneHus
ObIMOBbIX rasos (/ > JI8egK) c yueToM KoHAeHcauum

MpuBeAeHHble HMXe (POPMY/bl NO3BOMAKT BbIYUC/INTL NyTEM UTepauuii TemnepaTypy AbIMOBbLIX ra3oB
Ha BbIX04e M3 oTpe3ka ] KOHCTPYKLWW AN yAaneHus AbiMOBbIX ra3os Tobj.

MpumeyaHunsa

1 PekomeHAyeTCs HauMHaTb uTepauuto co 3HaueHns Tobj, BbluMCNEHHOrO 6e3 yyeTa KoHAeHcaLMN.

2 ®opMysbl 419 OTPE3KOB KOHCTPYKLUMW ONA yAANEHUA ObIMOBbIX ra30B Takke MPUMEHWMbl K COeAVHUTENNbHOMY
3/1EMEHTY NP MUCMNOJb30BaHNN COOTBETCTBYIOLLMX 3HAUYEHMIA.

TemnepaTtypy BHyTpeHHeli noBepxHocTu Tioby, K, Ha BbixoAe “3 oTpe3kaynpu TemnepaTtype paBHOBecus
BblUMCAAKT No thopmyne
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obtot,j
Niobj  “oby (153)
a iotot,;'
rae Ty — TemnepaTtypa AbIMOBbLIX Fa30B Ha BbIXOAE M3 OTpe3kay npu TemnepaType paBHoBecusi, K;
K hinti — cymmapHbIii k03thpuumeHT Tennonepegayn Ha BbIXOoAe M3 OTpe3ka y Npu Temnepatype paBHO-

Becus, BT/(m2+K);
ajototy — cyMMapHbIi KO3 PUUMEHT TenaooTAaun NyTeM KOHBEKLUMW W KOHAEeHCalLWnW Ha BbIXO4E U3 OT-
peskay, BT/(M2 «K);
T.. »— oKkpyxawuan Temnepatypa Ans otpeskay, K.

Ana cymmMapHoro koadpduumMeHTa Teniootgavynm nyTeM KOHBEKLUMU W KOHAeHcauuu ajtoty u cyMmapHoro
KoapchuumeHTa Tennonepegaun kbtotj npumeHaoT cnegyrowme opmybl

aiototy “ aioy + aioKy ("54)
obtot, (155)
( y Db
a‘iOtOtj' Dha ' «r
roe ajototy — cymmapHblii KO3 UuMeHT TensooTAauym 3a cyYeT KOHBEHUMM M KOHAEeHcauuu Ha Bbixogde W3
oTpeskay, B1/(M2 «K);
a KO3(hPULMEHT KOHBEKTUBHOI TensooTaaun otpeskay (cMm. pasaen 5 unm 7, pacyet Fob o), BT/(M2 < K);

oJoKy — KoahhMuMeHT TennooTAaum 3a cHeT KOHAeHcauum Ha Bbixogde M3 oTpeskay, BT/(m2 -K);

lenhtnt; — cymmapHbIli KoadhpuuneHT Tennonepeayn Ha BbIXOLe W3 OTpes3ka y npu TemnepaTtype paBHO-
Becus, BT/(M2 < K);

Tepmuyeckoe conpoTtuBneHune, m2-K/BT;

BHYTPEHHUI ruapaBnuyecknii gnameTp, M;
Dha HapYXHbIli TMApaBAnveckuii gnameTp, M;
a0 KoathpumumneHT TennooTaaun cHapyxu, Bt/(M2 «K).

Ona koadppuumeHTa TennooTgaum nyTeM KoHAeHcauuu aiKy, npuMeHsioT cneaylowy hopmyny

4Ky '"seg
«Ky ~ (156)
~cy'U'l-'yobj T\ob,j)
C yyeTom
Icj - Lpnay> /Veg®
nnn
AsegK “ A um Mob,0 “ "pe,l (157)
n
, '‘pe,1- uoby - a, a, "
- T JH! - "segKn/segk > 7 (158)
Cy g iob.y— —iob,y r\
nnn
AsegK “ ~ n Miob,0 > "~pe 1>
roe ajKj — TensooTgavya nNyTem KOHAeHcauum Mexagy AbIMOBbIMW rasamu U BHYTPEHHEN NMOBEPXHOCTbIO

oTpeskay, BT/(M2 mK);
gKj-— TennoTa koHAeHcauuu oTpeskay, BT;
JV5eg — KONMMYEeCTBO OTPE3KOB;
/| e— pJona NOBEpPXHOCTW KOHAEeHcauuu oTpeskay,
U — BHYTpPEHHUIT nepumeTp, M;
L — pnvHa gbiMoBOW Tpy6bl, M;
pe 1 — TemnepaTypa TOYKM POChlI Ha BXOAe B NepBblli 0TPe30K, K;

7'iob Alsegk — TemnepaTtypa BHYTpPEHHel MOBEPXHOCTW Ha Bbixoge u3 oTtpesdka AlsegK npu Temnepatype
pasHoBecus, K
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Lna TennoTbl KOHAEHcauMn oTpeskaj gKj, BT, npuMeHsoT cnegytowyo opmyny:
Qkj = AmD,j 'rD> (159)

roe A/TDy — MaccOBbI/i NOTOK KOHAEHCaTa B OTPE3Ke Y, Kr/C;

rD — ckpbiTas TennoTta napoo6pasoBaHMa BOAAHbIX Napos, [x/kr; npuHumatoT rD =2 400 000.

[ns pacyeTa MaccoBOro noToka KoHAeHcaTa Kr/c, NPUMEHSAT cnegyowyo dopmyny:
R.C n v ppgia PDoJ
ATh;=Tm_— i_£d o4 ° (160)
Rh 1 Pi) vPI~PDoyl PI _Pdoj, 100
4077,9
23,6448-
Tjob.y —36.48

roe PdoJ = (161)
rae  rh — MaccoBblii MOTOK AbIMOBbLIX Fa30B A0 KOHAEeHcauuu, Kr/c;

R — rasoBas noctosHHas AbIMOBbIX ra3oB A0 KoHAeHcauuu, Ix/(kr «K);
Rd — rasoBasa nocTtosiHHas BoasiHoro napa, Ox/(kr <K); RD = 496;
pD — napuuanbHoe fasfieHne BOLSHOrO napa fo KoHgeHcauuu, MNa;
pDoy — napumanbHoe gaBfeHWe BOASHOIO napa B 3aBMCMMOCTM OT TeMnepaTtypbl BHYTPEHHER noBepx-
HOCTW Ha BbIXO4e M3 OTpe3kay npu TemnepaTtype paBHoBecwus, la;
P_ — paBneHue HapyxHoro sosgyxa, Ma;
fK — koadhhunumneHT KOHAeHcauumn cooTBETCTBYOLW el YacTu CUCTEMbl yaaneHns AbIMOBbIX rasos, %;
Tjobj — Temnepartypa BHYTpPeHHeli MOBEPXHOCTU Ha BbIXOAe M3 OTpe3kay npu Temnepatype paBHoBecus, K
Onsa onpepenenns fK 0g ncnonb3yoT dopmynbl (162) n (163), a Takke PUCYHOK 2.
Ona fK cnepgyeT ucnonb3oBatb TemMnepaTtypy AbIMOBbIX ra3oB Te Ha BXO4e B KOHCTPYKUMIO yaaneHus
AbIMOBbIX ra3oB. Ecnn B coegnHUTENBHOM 3/1EMEHTE YXXe MMeeT MeCcTO KOHAeHcauus, To Ana 3Toi yactm fKV
cnefyeT Mcnonb3oBaTb TemnepaTypy AbIMOBbIX ra3oB UCTOYHMKA Tenna 7W.

X -tewwm fw, °C; Y -fKunm fkV, %

PucyHok 2 — KoadhdmumeHT koHaeHcaumn fK B 3aBUCMMOCTM OT TeMnepaTypbl AbIMOBbIX Fa30B Ha BXoAe te wm fw
fkv = 132,7 -2,6- fw + 0,0133-f", (162)

fk=132,7 -2,6- fe + 0,0133- f|, (163)

roe fw — Temnepartypa AbIMOBbIX ra3oB UCTOYHUKaA Tenna, °C;
te — Temnepartypa AbIMOBbIX ra30B Ha BXOAE B KOHCTPYKUMUIO 419 yAaneHusa AbiIMOBbIX rasos, °C.

53



FOCT P 59978.1—2022

OTy hopMyny MOXHO mcnonb3osatb Ana 40 °C <fw <80 °C n 40 °C <te<80 °C.
Onsa fw <40 °C koathpuymneHT fKV = 50 % un gna te < 40 °C koadpcpuumneHT fK= 50 %.
[na pacyeTa MaccoBOro notoka AbIMOBbLIX ra3oB TOy Ha BbiIXOAe U3 OTpe3Kay NPUMEHSAIT creayloLyto

dopmyny:

moJ =lilo ,H - ArhDJ’ (164)
roe moy i — MaccoBblli MOTOK AbIMOBbIX ra30B Ha BbIX0O4e M3 OTpe3kay, Kr/c;
ArhDj — maccoBblii NOTOK KOHAEHcaTa oTpeskay, Kr/c.

[ns nepecuynTaHHoOl TemnepaTtypbl AbIMOBbLIX ra3oB Tobj-, K, Ha BbIxoge M3 oTpeskay npumeHstoT hopmyny

Toy-1cpoy-1 Ky <7y
"Nob,y-1 + e + Kb,j *7uy
™o,j ' cpoy mo,j ' cpo,;
oby — K (165)
1+ By
B KOTOPOI
U ‘"btotj 'I-
ty = ) (166)
mo,j 'cpoy '*'seg
rae Abtoty —(I  “~cy) ‘~bJ-1 + ~cy '“bototy HNA/ Aseg (167)
nnn
Abototj-1 + *bototj
‘btot]’ Aansy > Alseg, (168)
roe rh0j — maccoBblii NOTOK AbIMOBbIX Fa30B Ha BbIXx0o4e W3 oTpeskay, Kr/c;

Cpoj — yAenbHas TEN/I0EMKOCTb AbIMOBLIX Fa30B Ha Bbixoge uU3 oTpeskay, [x/(kr «K);
[y — KoadhhULMEHT OXNaxXheHna oTpeskay npn TemnepaTtype paBHOBecus;
T'oby 1 — TemnepaTtypa AbIMOBbIX Fa30B Ha BbIXO4Ee M3 OTpe3Kay MUHYC 1 npu Temneparype paBHoBecus, K;
4Ky — TensoTa KoHAeHcauumn ana otpeskay, Br;
Tuj — okpyxawLliaa oTpe3oky Temneparypa, K;
U — BHYTpPEeHHWI nepumeTp, Mm;
/(b™y — KO3 hULUMEHT Tenaonepegayun oTpeskay npu temnepartype pasHoBecus, B1/(m2 mK);
L — anuHa, m;
Alseg — KONMYeCTBO OTPE3KOB;
-— [10119 NOBEPXHOCTU KOHAEHcauun A5 oTpeskay, o
kbj_., — koadpuumeHT Tennonepegayn oTpeskay MUHyc 1 npu TemnepaTtype paBHoBecus, Bt/(mz *K);
fchntnt / — cymmapHbIit KoadbhuumeHT Tenaonepesayn Ha BbIXo4e U3 OTpeskay npu Temnepatype paBHO-
Becus, BT/(M2<K).
[na yBennyeHua TOYHOCTU uTepauun NPUMEHSIOT Cneaylollee BbipaXXeHue

Kar-<?cY £ 0.2uA (169)
Cc
Ay Toy'cpoy-l ‘“aby-1 ™o, ‘cpoy ‘"oby + 9K,y > (170)
aitoty 'U 'L “ob,y-1 —"iob,y-1 + 7"ob,y ~ "iob,y
9cy = > , (171)
A seg

raoe  gAy— pas3HOCTb 3HTaNbNWUIi AbIMOBbIX ra30B MeXAy BXOAOM B OTPE30KY M BbIXOAOM U3 Hero, [X;
gCj — cymMapHbIii Ten/10BO NOTOK OT AbIMOBbLIX Fa30B K BHYTPEHHE NMOBEPXHOCTW oTpeskay, BT;

rh0j — maccoBbli NOTOK AbIMOBbIX Fa30B Ha BbIXO4E W3 OTpe3Kay, Kr/c;

Cpoj — yAenbHas TEN/I0EMKOCTb AbIMOBbIX Fa30B Ha Bbixoge U3 oTpeska y, Jx/(kr «K);
TQY — TemnepaTtypa AbIMOBbIX Ta30B HA BbIXOAE W3 OTpe3kay npu TemnepaTtype paBHoBecusi, K;
4Ky — TensoTa KoHAeHcauuu ans otpeskay, BT;
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(Xjtotf — cymmapHbIii KO3 huuneHT TennooT4aumn BCieACTBME KOHBEKLMM U KOHAEHCALUM Ha BbIXOoLe U3
oTpeskay, B1/(M2 «K);
U — BHYTpPEHHUIi nepumeTp, M;
L — onvHa KOHCTPYKUMW ANS yAaneHns AbIMOBbIX ra3os, M;
Alseg — KO/IM4EeCTBO OTPE3KOB;
T4y — TemnepaTtypa BHYTPEHHE NOBEPXHOCTM Ha BbIXOAE M3 OTpe3kaynpu TemnepaTtype paBHoBecus, K

Ana cuctembl «BO3QyX—AbIMOBble rasbl» (LAS) KOHCTPYKUMWI ANS yAa/eHus OblMOBbIX Fa30B C KOHLEH-
TPUYECKMMU WIaXxTaMy MOTyT 6biTb MCNOb30BaHbl popmynbl (140)—(170) co crnefywlmMMm N3MEHEHNSAMN:

- BMecTo Tuj ucnonb3ywT TmbB

- BMecTo Tuyj ucnonb3yiT TTbBy-,

- BMECTO aa ncnosnb3ylT aaj-

TTBj, TTBVy MaayonpeaenatoT No COOTBETCTBYHOLWMM hopMynam pasgena 7.

9 YueT BEHTUNATOPOB A/18 YAA/IeHUS AbIMOBbIX ra30B

9.1 O6uwure NonoxeHns

BbITs)XHble BEHTUMATOPLI CreayeT yuuTbiBaTb MPU pacyeTe CUCTEM YyAaNeHWs MpoAyKTOB CropaHus
TONbKO B TOM C/lyyae, ec/iu:

- paboTy BEHTUIATOpPA KOHTPO/IMPYET YCTPOMCTBO 6€30MacHOCTM, KOTOPOE OTK/YaeT «UCTOUYHUK Ter-
na» B c/lyyae oTkasa BeHTUnsTopa, uam

- ecTb JoCTaTo4Hble Aoka3aTefibCTBa TOro, YTO paboTa «MUCTOYHMKA Tensaa» ocTaeTcss 6e30nacHoi B
cnyyae oTkasa BEHTUATOpA.

MpupocT AaBneHus, co3gaBaeMblii BbITS)XHbIM BEHTUASATOpPOM, PFan, cneayeT paccuuMTbiBaTb C MOMO-
Wbl cneayowmnx opmMy:

(172)
(173)

(174)

roe c0 — xapaKkTepucTuka BbITSXHOTO BeHTunsaTopa (cm. [2]), Ma;
cl — XapakTepucTuka BbITSHKHOro BeHTuaaTopa (cMm. [2]), Ma/(m3/c);
C2 — XapaKTepucTuka BbITSXHOro BeHTuaaTopa (cm. [2]), Mal/(m3/c)2;
€3 — XapakTepucTuka BbITS)KHOro BeHTmaatopa (cm. [2]), Ma/(m3/c)3;
¢4 — XxapaKTepucTuka BbITSXHOro BeHTunaTopa (cm. [2]), Mal/(m3/c)4;

LL-an — 06beMHbIii pacxos AbIMOBbIX Fa30B Ha BbITSH)KHOM BeHTunsitope, m3/c;
pFan — NAOTHOCTb AbIMOBbIX FA30B Y BbITSXHOr0 BEHTUASATOPA, KI/M3;

M — MaccoBblil NOTOK AbIMOBbIX ra3oB., Kr/c;

P_ — BHewHee gaBneHue Bo3sgyxa (cMm. 5.7.2), Ma;

R — rasoBasi nocTtosiHHasA AbiMOBbIX ra3oB (cM. 5.7.3.2), Ox/(kr- K);
Tpan — TemnepaTtypa AbIMOBbIX Fa30B Ha BXOAE B BbITS)KHOI BeHTUAsaTop, K

XapakTepucTuUKM BbITAXHOIO BeHTUAATOPa cO0— c4 [O/TKHbI 6bITb yKa3aHbl nponssoanTenemM BEHTUNATO-
pa nnn B AOKyMeHTauunn.

Ecnu BbITSXHOW BEHTUNATOP HE MUCNOJIb3YyeTCA MNOCTOAHHO, pacydeT AO0JIKEeH BbINOJ/IHATbLCA 6e3 ydeTa
npupocTa AaB/ieHNA, co3gaBaeMoro BbITAXHbIM BEHTU/IATOPOM, a CKopee 6e3 ydyeTa conpoTuBsieHNUA NOTOKY.

9.2 BcCTpOeHHble BEHTUNATOPLI

B oTnnume oT ypaBHeHus (38), cTaTuyeckoe paBneHue B coeaguMHUTenbHoM 3anemeHTte, PHV, Ma, ansa
BCTPOEHHOrO BEHTUATOPA AO/HKHO ObITb paccYnTaHO C UCMOJ/Ib30BAHWEM C/EAYHLEro YpaBHEHUS:

PWY - HV'Ae(@_- Pmv) + PFav (175)
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roe Hy — peictBuTenbHas BbiCOTa BEPTUKANIbHOW 4acTW KOHCTPYKUMW ANA yAaneHus AbIMOBbIX ra3oB, M;
4 — yckopeHue cBobogHoro nagexHus, g = 9,81 m/c2;
pL— n/0OTHOCTbL HapyXXHOro Bo3ayxa, Kr/im3;
pmV — cpefHsAs NIOTHOCTb CTO/16a AbIMOBbLIX ra30B B BEPTUKANIbHON YaCTW KOHCTPYKUUWU A5 yAaNeHus
AbIMOBbIX ra30B, Kr/M3;
Ppan — npupocT gaBneHus, co3gaBaeMblii BCTPOEHHbIM BEHTUAATOpPOM, [a.
B cnyyae KOHCTpPYKUMU yAaneHua AbIMOBbIX ra3oB, paboTalwlmnx B pexuMme paspexeHus, Heob6xoammo
npoeepuTb TpeboBaHUA, N3N0XeHHble B 5.2.1, 1 CNnefyoLLyl0 B3anMOCBA3b:

PZe"B , <176)
roe PZe — MuHUMabHO HEOGXOAUMOE paspexeHne Ha BXOAE [AbIMOBbLIX ra30B B KOHCTPYKUMIO 418 yAaseHus
[AbIMOBbIX ra3oB, Ma;
PB — conpoTuB/eHue NpuToky Bo3adyxa, Ma.

MpumeyaHue — lMpyu HEOGXOAMMOCTM MOLLHOCTb BCTPOEHHOrO BEHTUISITOPA A0/MKHA GbiTb COOTBETCTBEHHO
yMeHbLUeHa.

B cnyyae KOHCTpyKUWUW A5 yAaneHUus AbIMOBbIX ra3oB C U36bLITOUHLIM JaBfeHneM Heo6Xo4UMO MpoBe-
pyTb TPEGOBAHUS, N3/TOXEHHbIE B 5.2.2, 1 creaylolWylo B3auMOCBS3b:

Pzoe + "FV “ PZ excess’ (177)

roe PZOe — MakCcuMMasbHO AonycTumoe W36bITOYHOE [AaBfiEHVWE Ha [AbIMOBble Tasbl B BePTUKA/bHbIA
0TPE30K KOHCTPYKUWW ANA yaaneHus AbIMOBbIX rasos, Ma;
PFV — HeobGxoAuMoe AaBfieHne Ans NpPeooneHnst ConpoTUBEHUS COeAMHUTENLHOIO afiemeHTa, Ma;
Pz excess — MakcuUMasibHO A0NycTMMOe AaBfieHne U3 0603HaUYeHUss coeuHUTENbHOro anemeHTa, Ma.

MpumeyaHue — lMpyu HEOGXOAMMOCTM MOLLHOCTb BCTPOEHHOrO BEHTUISITOPA AO/MKHA ObiTb COOTBETCTBEHHO
YMeHbLUEHa.

MpupocT faBneHus, co3gaBaeMblii BCTPOEHHbIM BEHTMAATOPOM, PFan cnegyet paccyuTbiBaTb B COOT-
BeTCcTBUU ¢ dhopmynoii (172) n cnegyowumMm COOTHOLIEHNEM

7Fan=7 W’ (178)

roe MPan — TemnepaTypa [AbIMOBbIX Fa30B Ha BXOZEe BCTPOEHHOTO BeHTUAATopa, K;
7W — TemnepaTtypa AbIMOBbIX Fa30B UCTOUYHMKA Tenna, K.

9.3 [AbimMococ

B oTnnune ot doopmynbl (31), TeopeTmyeckoe paspexeHne BepPTUKANbHOW YacTu KOHCTPYKUUU Ans yaa-
NEHNs1 AbIMOBbIX ra30B CO BCTPOEHHLIM AbiIMOcOCcOM PH, Ma, cneayet paccuuTbiBaTh C MCMO/Ib30BAHMEM Clle-

aywoueii dhopmynbl
PHV = HM'3 «(p[_” Pm) + “Fan- (179)
rae  Hy — peiictBuTenbHas BbicOTa BEPTUKANIbHOW YacTW KOHCTPYKUUW ANSA yAaneHus AbIMOBbLIX ra3oB, M;
[, — yckopeHue cBobogHoro nageHus, g = 9,81 m/c2;
pL— MAOTHOCTb HapyXHOro BO3dyxa, Kr/m3;

pT — cpefHAs naoTHocTb CTO/16a AbIMOBbLIX Aa30B B BEPTUKA/IbHOW YacTW KOHCTPYKUMMW ANS yaaneHus
[bIMOBbIX ra3oB, Kr/m3;

PFan — npupocT AaeneHus, co3faBaemblil AbiMococoMm, Ma.

MpupocT faBneHns, cosgaBaemblii gbiIMococoM, PFan, cnegyet paccunTbiBaTb B COOTBETCTBMU C hOp-
Mynoii (172) n cnegyrowum COOTHOLIEHUEM:
Fan = To (180)

roe TPan — TemnepaTtypa AbIMOBbLIX ra30B Ha BXoje AbiMococa, K;
0 — TemnepaTypa AbIMOBbIX Fa30B Ha BbIXOAE M3 YCTbs KOHCTPYKUUWU ANS yAa/eHns AbIMOBbIX rasos, K.
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MpunnoxeHue A
(cnpaBoyHoOe)

BbluncneHve TepMNYECKOro ConpoTmUBIIEHNA

TepMuyeckoe COnpoTUBNIEHNE KOHCTPYKLMN AN151 YASIEHUS LbIMOBbIX Fa30B MOXHO OnpeaenuTb, 3Has Koad-

(hULVEHTBI TENIONPOBOAHOCTY MATEPUASIOB, U3 KOTOPLIX M3rOTOB/IEHA KOHCTPYKUMM /151 YAAIEHUS AbIMOBbIX ra30B, €ro
cnefyet BbMUCATL N0 hopMmyrie

(A1)

roe  Dh — BHYTPEHHWi1 rmapaBnnyecknin guameTp, Mm;
Dhn — BHYTpeHHWUIA rMapaBAMyecKnin AnamMeTp Kakaoro cnos, M;
Yy — KO3(h(PMUMNEHT hOPMbI, PaBHbI:
1,0 — Ans nonepeyHbIX CEYEHWI KPYToi 1 OBaslbHON hOPMbI;
1,10 — pA/19 nonepeyHbIX CevyeHuii KBagpaTHoW 1 NpsiMOYro/ibHOM ddOpPMbl NPU COOTHOLLEHUM cTopoH 1:1,5;

X — KoathguUMeHT TenoNpPoBOAHOCTM MaTepuasa cnos npy patoyein Temnepatype, Bt/(m mK) [cm. Tabnuuy B.5
(npunoxeHue B)].

BnunsiHne MOCTMKOB Xosofa AN METaUIINYECKON AbIMOTPYOHOM CUCTEMbI CefyeT yunTbiBaTb C MOMOLLBH UCNOSb-
30BaHuA koadhdmumenTa B cooteeTcTBum ¢ FTOCT P 59376.

MpumeyaHne — MeTog pacyeTa TENONPOBOAHOCTM Kak (DYHKLMWM TeMnepaTtypbl NPUBELEH B NPUIOXEHUN A
cTaHgapTa [3].
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Tabnuya B.2— [daHHble ANa TensoreHepaTopoB
Tonnueo dopmyna ana Pw, \w\ko(C02)

Kokc, KameHHbIIi yronb, 6ypblid yronb B 6prkeTax 15lgQn, Ma AnA On < 100 KBT
PAL ~--70 +50 IgQ", Ma gna 100 kBT < Qy <1000 kBT
80 lMa gna Qn > 1000 kBT
Tw = 68,65 + 4,35 mgON, % ans QN< 2000 kBt

(9,5 % ana Qn < 1000 kBT
0{C02>- | 4)14.2,7|00 % pnsa 100 kBT < < 2000 kBT

Apesecnta 1519Qn Ma ans QN< 50 kBT
PN ~' 27 +131gQn Ma ana 10 kBT < QN < 350 kBT
crneunanbHble KOT/bl

Tw = 67 + 6 mIgQN, % ansa Qn < 1000 kBT

(8,0 % gnsa Ov < 100 kBT
a(Co2n 16,0+2,0lg0sf ann 10 kBT < O™ <1000 kBT

HedTb 1 ras (c oyTbeBOI ropesnkoi i 6e3 gy- 15170m, Ma ans Qu < 100 kBT
TLEBOIA ropesiku) — '
47 + 38,5100m, Ma ansa Ow > 100 kBT

85+1,0lgQv% ana Ov <1000 kBT
~ 88,0 % ana Qn > 1000 kBT

X % ana On <100 kBT
0(C02) = <1- /21901
f3 % gna Qn > 100 kBT

Tabnunuya B.3 — [aHHble gns onpegenenns o(C02) B cooTBeTCTBUM € Tabnuueli B.2 npu ncnosib3oBaHuM MasyTHbIX
1 ra3oBbIX ropesiok

lopenkn ¢ NnpuHyanTeNnsLHol TAaroi [openkun ¢ ecTeCTBEHHON TAToin3

Tonnueo
2 3 XL 24 23
YXngkoe Tonameo 11.2 0,076 13,2 — — —
MpupogHbIA ras 8,6 0,078 10,2 51 0,075 6,0
CXMXEHHbIN ra3 10 0,080 119 59 0,079 7,0

a 3HayeHuns nocne crabunusaTopa NOTOKA.

Ta6nuuya B.4— TunuuHble 3HAYEHNs1 CpedHeli LWepoXoBaTOCTU T /11 HEKOTOPbIX CTPOMTE/bHBIX MaTepuasios/cTpou-
Te/IbHbIX KOMMOHEHTOB KOHCTPYKLMM

Matepuan BHYTPeHHeN Tpybbl KOHCTPYKUUWN ANs aneHna AbiMo- ~
P yTp py pyKu A YA A TunNuyHble 3HaAYEeHUs cpefHen WepoxoBaToCTu I, M

BbIX ra3oB
CsapHas ctanb 0,0010
Crekno 0,0010
Monvmvep 0,0010
AntoMuHMIA 0,0010
Kepamuueckne Tpy6bl 0,0015
LLlamOTHbIe (haCOHHbIE 3/1IEMEHTbI 0,0050
MeTannnyeckune NUCTbl ¢ hasbLem 0,0020
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OKoHuaHne Tabnmupi B.4

Matepuan BHyTpeHHel Tpybbl KOHCTPYKUUN ANS yAaNeHus 4bIMO- o
p yp Py PyKLUMN ANA YA A TunuyHbIe 3HAYEHUsI CpefHel LWepoxoBaTocTyh I, M

BbIX ra3oB
LleMeHTHO-BO/TOKHUCTbIN GETOH 0,0030
KameHHasa knagka 0,0050
MHyTbI/A IMCTOBON MeTasN 0,0050

Tabnunya B.5— KoadpuumeHT TennonpoBogHOCTH X, NJIOTHOCTU P U YAENbHON TENI0eMKOCT C HEKOTOpbIX MaTte-
puasioB, MCNOMb3yeMbIX B KOHCTPYKUMAX AN18 yAaNeHNs AbIMOBbIX ra30B

X BT/(m ‘K) ANa Temnepartyp

MaTepuan p, kr/m3 e
@ O 100 °C 200 °C 300 °C
ANIOMUHWIA 2800 160 160 160 — 0,3
Cranb 7800 50 50 50 50 0,6
Hepxasetowwasa ctauib 7900 17 17 17 17 01

KameHHan knagka
MonHoTenblA KMpNWUY, MAOTHO CTPYK-

TYPUPOBaHHbI  BEPTMKasIbHO-Nepdo- 1200 06 0,63 0,66 0.9
PUPOBAHHLIA  KMPNWY,  ONasy6oUHbIe 1600 0,82 0,86 0,90 — —
Grokn 2000 1,15 12 1,26 — —
Kvpnnu nepchoprpoBaHHbIiA ¢ K1accom 600 0,40 0,44 0,50 — 0,9
nepcpopaum A v b 800 0,47 0,52 0,59 _ —
1000 0,30 0,33 0,36 — —
CYNUKaTHBIA KMPNWY, NAOTHLIA STErKnia 1000 0,30 0,33 0,36 — 0,7
GeTon 800 0,47 051 0,55 — 09
1200 0,74 0,81 0,87 — —
1600 1,20 1,32 1,42 — —
2000 1,92 211 2,26 — —
BecnopucTblii nerkunii 6eToH 800 0,34 0,37 0,40 — 0,9
1200 0,55 0,60 0,65 — —
1600 0,90 0,97 1,06 — —
2000 1,44 1,55 1,70 — —
BecnopucTblii nerkuii 6eToH (Ha HaTty- 600 0,22 0,24 0,27 — 0,9
PaibHoit ocHoBe) 900 0,34 0,38 0,42 — —
1200 0,49 0,56 0,61 — —
BecnopucTbii nerkmin 6eToH, TOJIbKO 600 0,23 0,26 0,28 — 0,9
neHoGeToH 900 0,36 0,40 0,45 — —
1200 0,53 0,58 0,66 — —
1500 0,72 0,80 0,89 — —
Kepamuyeckme BHYTpeHHUWE TpyoObI/ 2000 1,00 1,05 1,10 1,15 0,9
610kn chopm
MwvHepansHasa Bata, pbix/ias 0,043 0,080 0,109 0,150 0,9
MwuHepanbHasa Bata, BeHTUMpyemas 0,049 0,080 0,109 0,170 0,9
MuHepanbHas sarta, naHenu 0,037 0,053 0,073 0,100 0,9
MwvHepanbHaa Bata, pakyLuka 0,042 0,049 0,070 0,102 0,9
Bepmukynut 0,062 0,076 0,096 0,126 0,9
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OKoHuaHne Tabnmupl B.5

X, BT/(m *K) ana temnepatyp

Matepuan p, kKr/m3 e
20 °C 100 °C 200 °C 300 °c
Crekno 2200 1,07 1,20 1,37 — 0,9
MBA® (nonvBvHUNNAEHATOPUS) 1800 0,19 0,19 — — 0,9
M (nonunponunen) 900 0,22 0,22 — — 0,9
MpumeyaHne — 3TN Haya/bHblE 3HAYEHMS BKIHOYAOT KO3huMUMeHT 6e3onacHoCcT! 1,2, 4To6bl y4ecTb npo-

N3BOACTBEHHbLIE NOMYCKA.

Tabnunuya B.6— Tepmuyeckoe CONPOTUB/IEHNE 3aKPbITbIX BO3AYLUHbIX MPOC/IOEK B 3aBUCMMOCTY OT LUMPUHLI 0N BO3-
[OYLUHOWM NpOCAOoliKA 1 TemnepaTypbl TEM/I00TAAOLLEN MOBEPXHOCTU (KOHLEHTPUYECKMIA KONbLEBOW 3a30p, PacnosioXeH-
Hblli BEPTUKaSIbHO)

Tepmuyeckoe conpoTMBeHME BO3AYLIHOW npocnolikn (1/A)n, M2 «K/BT

Temnepatypa no-

npu WUpUHE BO3AYLLIHOW npocnolikn dn, m
BEpPXHOCTU, °C p p Ay p

0,01 0,02 0,03 0,04 0,05
40 0,123 0,147 0,153 0,152 0,150
100 0,087 0,101 0,101 0,100 0,099
150 0,065 0,075 0,075 0,074 0,074
200 0,050 0,055 0,055 0,055 0,054

MpumeyvaHnd
1 3dhpekTMBHBIN KO3PULMEHT TENIONPOBOAHOCTY X1 3aKPbITbIX BO3AYLUHbIX MPOC/0EK BbIYMCAT Mo hopMyne

Dhn In( Dh,n+2c™n

Hal/l )

rae y — koadhumumeHT hopMbl (CM. npuioxeHne A);
Dhn— HapyXHblii rMapaBNnyecknin guameTp BHYTPEHHErO Crlosi, OrpaHNyMBatoLLErO BO3AYLLHYI0 NPOCONKY, M;
(1/N)n— Tepmunyeckoe ConpoTMBIEHNE BO3AYLUHOM MPOCONKM, M2 *K/BT;
oN— WrpriHa BO3AYLUHON NPOC/ONKA, M.
2 B cnyyae WMpuWHbI BO3AYLIHOV npocsioliki 6oniee 50 Mm n/unn Temnepatyp cBbiwe 200 °C pekoMeHayeTcst 3Ha-
yeHve O Npu OTCYTCTBUW NOATBEPXAEHHBIX a/lbTEPHATVBHbIX JaHHbIX.

Tab6bnunuya B.7— MapameTpbl yCTPOICTB NoAaun A0ONOSHUTENBHOIO BO3AyXa

Mpynna ycTpoiicTea nogauu 4onon-

HUTENBHOTO BO3AyXa a., Maeclkr a2, MNa «(c/kr)2
1 400 120 000
2 200 30 000
3 140 11 400
4 97 5000
5 74 2800
6 48 1260
MpumeuaHne — BbibOp NapameTpoB XapakTePUCTUKX alu a2 NPoM3BOAAT MO KNaccuhuKaLmm yCTPOIACTB

rnoAaun AOMNO/IHNTESIbHOTO BO3AyXa Mo LUECTN BUAAM.

YT06bI ONpeaenunTb, K KakoMy BuAY OTHOCUTCSI PErynisiTop Tsrn, TpebyeTcs kprBasi pabodeil xapakTepUCTUKN.

KpuBylo paboyeil xapakTepucTuki nosydatoT, onpefenss 06bemHbI NOTOK, NMPOXOAALUMA Yepes perynisaTop TAru,
npy Tpex 3HadyeHnsx gasnexuns 5, 10 n 40 Ma, NpeBbILIAKLLUX HOMMHA/IBHOE 3HAYEHWE BXOAHOM MoluHocTu a0 [napa-
MeTp onpeaensT no dopmynam (56) u (57)].

Perynsatop TArM oTHocuTCA K TOMY Bugy, A5 KOTOPOrO BCE 4YacTU KpuBOl paboueil xapakTepucTuku (Bce Tpu
M3MEPEHHbIE 3HAYEHWS MOTOKA) pacrnonaraloTCs Bblle OMPefeseHHOW KPUBON W3 psga KpvBbIX, NMPUBEAEHHBIX B
npunoxexun D.
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Ta6nuuya B.8— KoadhhuupeHTbl MECTHBIX COMPOTUBIIEHNIA A1 HEKOTOPbIX (DOPM

FeomeTpmqecme
pasmepbl 3HaueHne G
Yrony, LdDh- 30 30 >LdDh>2
10 0,1 01
30 0,2 0,3
45 0,3 0,4
60 0,5 0,7
90 12 1,6
OtBog 90°
R/D,
LdDh> 30 30 > LdDh>2
0,5 1,0 1,2
0,75 0,4 0,5
1,0 0,25 0,3
15 0,2 0,2
20 0,2 0,2
R/D, OtBOg 60°
LdDh> 30 30 > LdDh>2
0,5 0,6 1,0
0,75 0,3 0.4
1,0 0,2 0,3
15 0,2 0,2
2,0 01 01
OtBog 90°
a=2Rtan|| KonmuyecTBo cerMeHToB
2 x 45° 3x30° 4x225°
a/ph
1,0 0,4 0,25 0,17
15 0,3 0,18 0,13
2,0 0,3 0,17 0,12
3.0 0,35 0,19 0,13
5.0 0,4 0,20 0,15

JonyckaeTcst MHTepnonauua Mexzay nprBefeHHbIMM napaMeTpamu.



MpopgomkeHne Tabnmubl B.8
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MpogomkeHne Tabnuupl B. 8
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OKoHuaHne Tabnmupl B.8

Howmep

12

13

Q » o N

MpnmevaHne

FOCT P 59978.1—2022

[eomeTpuyeckune
pasmepbl

dopma 3HaueHue £

y® 60°

A.=1
N2

T 0,5

MNonoxenune: W2 nnn W3

m3 2.6

MNonoxenune: W2 nnn W3

— Ha ocHOBaHWM MMELLMXCA AaHHbIX B 3TOW Tabnvue paccMaTpuBaroTCSt TOMIbKO HEKOHLLEH-
Tpuyeckme UTUHIN. 3HaYeHUs 3a30pa A5 KOHLEHTPUYECKMX COUTUHIOB AOMKHbI ObITb YKa3aHbl NPOU3BOAUTENIEM WM B
CNpaBOYHOW nuTepatype. B nepBoM npuGAMKEHUM 3HAYEHWUA 3a30pa A1 HEKOHLIEHTPUYECKUX (DUTUHIOB MOXHO Takke
MCNO/b30BaTh 4151 KOHLEHTPUYECKVX PUTUHTOB.
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MpunoxeHne C
(cnpaBo4yHOE)

PacnonoxeHune ycTbsi KOHCTPYKUUM AN yAaNeHUS ObIMOBbIX Fa30B OTHOCUTESIbHO
61m3nexawmx CTpoeHuni

1— KOHCTPYKUMW ANS yAa/IeHUS AbIMOBbIX ra3oB; 2 — CTPOeHue
PucyHok C.1 — PacnosnoxeHve BbIXxoaa [bIMOBOI TpyObl

CuutaeTcsi, UTo 6nm3nexalyye CTPOEeHUs! OKa3bIBAOT BO3AENCTBME HA YCTbEe KOHCTPYKUMW ANSt YAASIEHUA AbIMOBbIX
rasoB B TEX C/ly4yasix, Korga:

- paccTosiHMe Mo ropu3oHTaU L mMexay ycTbeM 1 CTpoeHneM meHee 15 M;

- NPOTSHKEHHOCTb CTPOEHWS, €C/IM CMOTPETH C MO3ULMMN YCTbA KOHCTPYKUMU ANA YAASIEHUA AbIMOBbIX ra30B B ropu-
30HTasIbHOI MNIOCKOCTK, COCTaBASIET Yron & He 6onee yem 30°%;

- BEPXHAA rpaHvua 3faHus, ecniv CMOTpeTb C NO3ULUN YCTbA KOHCTPYKUMW AN yAaNeHuUa ObIMOBbIX ra3oB, NOAHW-
MaeTcsi Hag, ropu3oHToM 6onee yem Ha 10° (yron 3).
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MpunoxeHve D
(cnpaBo4yHOE)

OnpejgeneHve ra3oBoli NOCTOsIHHONM R c yueTom KoHAeHcauum

B Tabnuvue B.1 B ypaBHeHun (B.3) npvBeaeH obLiMii METOA, pacyeTa rasoBoil NOCTOSHHON R AbIMOBOro rasa ¢ uc-
nonb3oBaHem koadpdpmumenTa fR, koTopbIli 3aBUCMT OT TMNa TON/IMBA, OAMH pas3 Ans 3HauyeHus 6e3 yyeTa KoHAeHcauum
N OOVH pa3 ANa 3Ha4yeHus, YUWUTbIBAKOWEro KoHAeHcaumio. MeTof pacyeTta KOHAEHcauun He AenaeT pasnunyvin Mexagy
WHTEHCUBHOCTBIO KOHAEHCauun 1, cnefoBatesbHo, obecrneunBaeT 3HaveHve ans fR, npegnonarasd 0THOCUTENBHO BbICOKOE
3HauyeHue KoHaeHcaTa. B pesynbTare ra3oBas NOCTOsHHAaA R 1 ctaTnyeckoe fasneHve PH MMEKT H13Koe 3HadeHne. Huxe
NPUBOAUTCS METOZ pacyeTa rasoBoil MOCTOSAHHOW R € y4eTOM MHTEHCMBHOCTU KOHAEHCALMN.

OTa npolegypa OCHOBaHa Ha pacyete TensioTbl KOHAEHCauMn B COOTBETCTBUM C pasgenom 8. Ytobbl onpeaenvTb
rasoByH) MOCTOSIHHYH AbIMOBbIX ra30B, HEOOXOAMMO BbIMNOHATL 3TOT pacyeT C TeMnepaTypoil HapYy>XHOro BO3ayxa Ansi
yCNoBwit faBneHusi. B oTimumne oT pasgena 8, ¢ TOUKM 3peHnst 6e3onacHoCTU cnepyeT oxugatb 60/1ee BbICOKOro YPOBHS
KOHZeHcaTa. MoaToMy Anst pacuyeTHOW YacTy TennoTbl KoHaeHcauun anst fK ucnonb3yetcs 3HayeHne 100 %. Mockosbky
3TOT MeToA Ternepb obecneumBaeT 60nee BbICOKME 3HAYEHUSA TeMnepaTypbl AbIMOBbIX ra3oB, YeM Ha camoM fene, 3ToT
METO[, Hefb3A UCNO/b30BaTh A8 onpefenieHns Temnepartypbl AbIMOBbIX ra30B B CUCTEME yAas/leHNs NMPOAYKTOB CropaHus
WM B coeauHuTene. s atoro pacyera MOXHO MCMob3oBaTth pasgen 5 um 8. MNprHuMas Bo BHYMaHve ypasHeHune (B.11)
B Tabnuue B.1, cnepytollee ypaBHEHUE NPUMEHSIETCA A4/19 CpeAHel ras3oBoli NOCTOsAHHOW R gbIMoBOro rasa:

R Nseg 1 _R’_ N
9 AY] Ro,J ’ + 9
R= L= (D.1)
Nrseg
roe R CpefHss ra3oBas NMoCTOsIHHAA AbIMOBOTO rasa, I/(kr- K);

Ro.0 rasoBasi NOCTOSAHHAA [bIMOBOrO rasa Ha BXofe B nepsyro cekuuto, x/(kr <K);
0j rasoBasi NOCTOSAHHaA [bIMOBOIO rasa Ha BbIxofe V3 cekumn, Ix/(kr mK);
RO’NS rasoBasi MOCTOsIHHasA AbIMOBOIO rasa Ha Bbixoge v3 nocnegHeli cekumm, Ix/(kr- K);
Nseg KOJINYECTBO CEKLMI.
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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

Ta6nuuya JA1L

O603Ha4YeHne CCbINIOYHOrO Ha- CTeneHb cooT- o
O603HauYeHne 1 HanMeHOBaHMe CCbIJIOYHOro €BPpONenckoro ctaHgapta
LMOHaNIbHOIo CTaHgapTa BETCTBUA
FOCT P 59375.1—2021 MOD DIN EN 1856-1:2009 «KOHCTpYKUMM 018 yoaNneHUs ObIMOBbIX ras3oB.
TpeboBaHMs K METAIMUYECKUM KOHCTPYKUMAM ANS yAaNeHns [bIMo-
BbIX ras3oB. Yactb 1. CTpouTesibHble KOMMOHEHTbl KOHCTPYKUMA AnS
yAa/1eHns AbIMOBbIX ra3oB»
[OCT P 59376—2022 MOD DIN EN 1859:2009 «KOHCTpyKUM1 ANSA yaaneHns ObIMOBbIX ra3oB. Me-
Ta/I/IMyeckue KOHCTPYKUMWM ANA yaaneHus ObIMOBbIX ra3oB. MeTtogbl
UCTMbITaHNA»
FOCT P 59412—2022 MOD DIN EH 1443:2019 «KOHCTpyKUMW ONA yAaneHus AbIMOBbIX [a30B.
O6ume TpeboBaHMsA 6e3onacHOCT»
MpumedaHne — B HacTosAwel Tabnmue UCMOMb30BaHO Criefytllee YC/I0BHOE 0603HAYEHUE CTEMEHN COOT-

BETCTBMA CTaHAapTOB:
- MOD — moanguumMpoBaHHble CTaHdapThbl.
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Bubnnorpadus

EBponeiickoe pykoBOACTBO MO KnaccudvkaummM rasoBbix NPMOOPOB MO TuMy OT-
BOJa AObIMOBbIX rasoB (Twunbl) (Europaischer Leitfaden fur die Klassifizierung von
Gasgeraten nach der Art der Abgasabfuhrung (Alien))

[Jbivoxogpl. BcnomoraTesnbHble NprcnocobneHns. YacTb 2. BbITsdkHble TPyOHbIe
BEHTUNATOPLI. TpeboBaHsA M MeTOAbl UCMbITaHuli (Abgasanlagen — Zubehortei-
le — Teil 2: Abgasventilatoren — Anforderungen und Pmfmethoden)

KoHCTpyKUMM An1s1 yaaneHnst AbIMOBbIX Fa3oB. [MnaHMpoBaHMe, MOHTaX W NpreMKa
cUcTeM AbivMoxodoB. YacTb 1 CucTeMmbl ObIMOXOAOB A1 KAMMHOB, 3aBuCALLME OT
KOMHaTHOro Bo3gyxa (Abgasanlagen — Planung, Montage und Abnahme von Ab-
gasanlagen— Teil 1: Abgasanlagen fdr raumluftabhangige Feuerstatten)

KOHCTpYKUMM 41151 yaaneHns AbIMOBbLIX Fa3oB. TpeGoBaHWsS U MeTOAbl UCMbITaHui
Kepammyeckmx nosepxHocTen (Abgasanlagen — Anforderungen und Pmfverfahren
fur Keramik-Aufsatze)
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