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«MeToamKa onpegeneHna KOANYECTB TEMJIOBOM IHEPTUN N TEMJIOHOCUTENA B BOAAHbIX CUCTEMAX
KOMMYHa/IbHOro TensiocHabkeHus» (MeToanka) paspaboTtaHa B pa3BUTUE YTBEPKAEHHbIX [occTpoem
Poccum (npukas ot 11.10.99 Ne 73) «PekomeHaaumMii No opraHM3aLUmm yyeTa Tena10B0M SHEPTUU U
TenjoHocuTenen Ha NPeanpuUATUAX, B yUPEKAEHUAX U OPraHN3aLLUAX HKUANLLHO-KOMMYHaIbHOrO
X03ANCTBa 1 BtoaKeTHOW chepbl» C LeNblo Aa/IbHEeNLWero COBepLUEHCTBOBaHMA MeToauyeckom 6assl
aHepropecypcocbeperkeHns B *KUIULLHO-KOMMYHA/IbHOM X035cTBE U BlogKeTHOM chepe 1 sBaseTca
NPaKTUYECKMM Nocobumem ANA TeNJOCHaAbXKaoLWMX OpraHn3aLmMii CUCTEMbI HUIULLHO-KOMMYHA/IbHOTO
X03AK1CTBa 1 NoTpebutenei (abOHEHTOB) - DPUANYECKUX NNLL, TENNONOTPEBAAOLME YCTAHOBKN KOTOPbIX
npucoeauHeHbl K BOAAHbBIM TEMNJOBbIX CETAM CUCTEM KOMMYHaNbHOIO TENNOCHAOXeHMA, Npu
OCYLLECTB/IEHNN KOMMEPUYECKOTO y4YeTa TEN0BOI SHEPTUMN U TENJIOHOCUTENS.

an nogrotoske Metogmku ocoboe BHMMaHue yAeneHo obecneyeHuto AO0CTOBEPHOCTHN onpeaeneHunA
KOJIMYECTB Tena0BOM IHEPINnM N TenaoHoCcUTENA NP NCNOJIb30BAHUN PACYETHOIO MeToAa, Kak
HanmeHee npopa60TaHHoro. O6bem ncnonb3oBaHUA PaC4Y4ETHOro meToaa 1 €ro 3HavyeHune 0/1KHbl
nocnenoBaTteNIbHO yMEHbLIATLCA MO Mepe POCTa OCHAWEHHOCTU NCTOYHUKOB TeMnaa (OTOI'IMTel'IbeIX



KOTe/NbHbIX) M cMCTeM TenaonoTpebaeHns cpeacTBamm U3MEPEHNIA U yBEANYEHUA 40N KOMMEPYECKUX
pacyeToB, OCHOBaHHbIX Ha NPUBOPHOM M NPUBOPHO-PaCYETHOM METoAAX.

MeToauKa paspaboTtaHa POCCMIMCKMM aKUMOHEPHbIM 06LWECTBOM 3aKPbITOro TMNa « POCKOMMYH3Hepro»
npw yyactumn Poccuiickoit accoumaumm « KomMyHanbHasa SHEpPreTUKa» u CneLmanmncTos YnpasaeHus

KUINLWHO-KOMMYHA/ZIbHOTO KOMMNJIEKCA FOCCTpOﬂ Poccuu.

COAOEPHAHUE

1. BBegeHue

2. Obwme NnonoXKeHua

3. OnpegeneHne KOJMYECTB TENJI0BOM SHEPTUN N TENIOHOCUTE/IA, OTNYLLEHHbIX B TEN/J0BYHO CETb
UCTOYHUKOM TENNA

4. OnpeaeneHne KOAMYecTB TENJI0OBOM IHEPIrMU U TeNJ0HOCUTeNsA, NoTpebieHHbIX aboHeHTaMu, nNpu
npubopHOM MeToae yyeTa

5. OnpegeneHne KOAMYECTB TENJI0BOM SHEPIUM U TENJOHOCUTENS, NOTPEBNEHHbIX aBOHEHTAMM, NPU
NPUBOPHO-PACYETHOM METOLE YYeTa

6. OnpegeneHne KONMYECTB TENJIOBOM IHEPTUM U TENJOHOCUTENS, NOTPEBNEHHbIX aBOHEHTaMM, NPU
pac4eTHOM MEeTOEe YYeTa

7. PacyeTHoe onpeaenieHme NoTepb TENJ0BOM SHEPTUM U TENJOHOCUTENS B CUCTEMAX TENJOCHABKeHMA

MpunoxkeHne 1 OnpeageneHmne pacyeTHbIX YaCOBbIX HAarpy30K OTOMJIEHUA, NPUTOYHON BEHTUAALUU U
ropsiyero BoJ0CHabKeHus.

MNpunoxkeHune 2 YaenbHas eMKOCTb TPY60NpPoOBOAOB TEMNIOBbIX CETEM

[Mpunoxenune 3 CNUCoOK nTEPATYpPSLI

1 BBEAEHUE

1. «MeToauKa onpeaeneHns KoAn4ecTs TeNN0BOM SHEPTUM U TENNOHOCUTENA B BOAAHbIX CUCTEMAX
KOMMYHa/IbHOro TensiocHabxeHusa» (MeTtoanka) paspaboTaHa B Lensx:

- peanusaumm noctaHoBneHuA MNpasuTtenbctBa Poccuiickoin Pepepaumm ot 08.07.97 Ne 832 «O
nosbllweHUn 3GGEKTUBHOCTM UCNONb30BaHMA IHEPreTUYECKUX PECYPCOB M BOAbI NPeAnpUATUAMMU,
yupexxaeHMaMn U opraHnsaumamm brogxetHol coepbl» U « OCHOBHbIX HanpaBieHUN U MexaHM3Ma
3HepropecypcocbeperkeHnn B KUANLLHO-KOMMYHaIbHOM X03sicTee Poccuiickoi ®eaepaunny,

+ OCyLllecTBneHnA y4yeTa TennoBoW IHEPrnn n Ten10HoOCnUTENA B COOTBETCTBUUN C AEﬁCTByIOLLI,MMVI
npasuiamu,;

* OCyLeCcTBNEHNA KOHTPOA Ka4yeCTBa TensI0BoOM SHEPIrNn U TeNJIOHOCUTENA, COGI’HO,CI,EHVIFI pexmnmos
TenA0CHabXeHUs TEI'IﬂOI'IOTpe6I'IEHI/IFI, a TakKXXe JOKYMEHTUPOBAHUA UX rnokasartenew.

2. HacToawasa MeTtoaumKka paspaboTtaHa B pa3BuTme «PekomeHaauumii No opraHM3aLmum ydeTa Ten08oi
3HEPruun 1 TENIOHOCUTEIEN HA NPeaNPUATUAX, B YUPEKAEHMUAX U OPraHN3aLUAX HKUANLLHO-
KOMMYHa/IbHOrO X03ANCTBa U BIOAMKETHOMN Chepbl» B KaYeCTBe NpakTUYecKoro nocobusa ans



KOMMYHa/IbHbIX TeNN0CHabKatoLWMX OpraHM3aLmnii, NPonU3BoAALLMNX BbIPabOTKY M OTMYCK TEN/0BOM
3HEprumn 1 TennoHocuTena notpebutenam (aboHeHTam), a Tak:Ke AN aBOHEHTOB - OPUANYECKUX NNLL,
Ten0CHabXXeHne KOTOPbIX OCYLLECTBAAETCA BOAAHBIMMU CUCTEMaMM KOMMYHAIbHOTO TEMAOCHa6KeHMA.

B MeToauke ncnonb3oBaHbl cnepgyouwime oOCHOBHbIE MOHATUA!

- 6banaHc mennoeoli aHepauu 8 cucmeme mennocHabxeHua (mennosoli 6aaaHc) - Tor pacnpeaeneHuns
TENN0BOW 3HEPrMn, OTNYLLEHHON UCTOYHUKOM (MCTOUYHMKAMK) Tena ¢ y4eToM NoTepb Npu
TPaHCNOPTMPOBAHUN U pacnpeaeneHun 40 rpaHuL, SKCNyaTauMoHHOM OTBETCTBEHHOCTU U
NCNo/Ib30BaHHOW aboOHEHTaMK;

- 6asaHC mensioHocUmMens 8 cucmeme menaocHabxeHuUs (800HbIl 6anaHc) - UTor pacnpeneneHuns
TennoHocutens (ceteson BoAbl), OTNYLIEHHOIO UCTOYHUKOM (UCTOYHUKaMK) Tenna, c y4eTom noTepb npu
TPaHCNOPTMPOBAHUN [0 FPaHUL, SKCNIYaTaUMOHHOW OTBETCTBEHHOCTU, U MCMOb30BaHHOIO
aboHeHTamu;

- pacyem~Hsili nepuod - yCTaHOBJIEHHbIN AOrOBOPOM TEMJ/IOCHAOKEHUA MPOMENKYTOK BPEMEHM, 3a
KOTOPbIM A0/IKHbI ObITb ONpeaeneHbl U NOAHOCTbIO onaadeHbl aboHeHTOM NoTpebieHHas Tenaosasn
SHEeprus n U3pPacxon0BaHHbIN TENJIOHOCUTEb;

- peaucmpauyus - oTobparkeHne N3MepaemMoii Be/IMYMHbI 3a onpeaeneHHbl MHTepBasl BPEMEHU B
umdposoit popme uam rpadmMyecKom U306parkeHnu;

- cYemyuK mensoeoli 3Hepauu U mensaoHocumesnel (menaocyemyuk) - CPeACTBO U3MEPEHUH,
npegHasHayeHHoe ANA U3MEPEHUA OTNYLWEHHbIX (NOTPebAeHHbIX) TEN0BOW 3HEPTUN U TENJIOHOCUTENS,
npolweawmnx Yepes nogatowwme (noasoaauimne) n obpartHble (oTBOAALLME) TPYOONPOBOAbI 3/1€MEHTA
CUCTEM TeNIoCHabXeHUs unun TennonotTpebneHns (06beKTa M3mepeHnin), TenaocHeTYNKK
noapasaenarTcsa Ha 04HO-, ABYX- U MHOTOMOTOYHbIE B 3aBUCMMOCTU OT KOJIMYECTBA KOMMNEKTYIOLMX UX
nepBUYHbIX NpeobpasoBaTesielt pacxoaa, U Ha ABYX-, TPEX- U MHOTOTOYEYHbIE - B 3aBUCMMOCTU OT
KOJIMYECTBa KOMMJIEKTYIOWMX X NEPBUYHBIX NpeobpasoBaTeseli TemnepaTypbl;

- cYemYuK mensaoHocumens (2opayeli 800bi, Xx0100HOU 800bl) - U3BMEPUTENBHbIN NpNbOP,
npegHasHaYyeHHbIN AN U3MepeHMsa Maccbl (06bema) TenoHOCUTENSA 33 ONpPeaeNeHHbIN NPOMEKYTOK
BPEMEHM;

ryyem mennosol 3Hep2auu u mernsioHocumersiA - onpeaeneHne Konndecrts TENNoBOW HEPrMn n
TEN/IOHOCUTENA ANA pacyeTa Mexay TEI'U'IOCHa6)-KaPOUJ,El71 opraHM3aumeV1 n a6OHEHTaMM,'

- y3en yyema mennoeoli 3Hepauu u mernaoHocumens (y3esn yyema) - COBOKYNHOCTb aTTECTOBAHHbIX B
YCTaHOB/IEHHOM NOpAAKe CPeaCTB U CUCTEM U3MEPEHUI U APYrMX YCTPOMCTB, NpeAHa3HaYeHHbIX ANA
KOMMEPYECKOTro yyeTa TeN/0BON SHEPTUKN U TEMJIOHOCUTENS;

- ymeyYKka menaoHocumesns HOpMamueHas - yTe4ka TeNI0HOCUTENA, pa3Mep KOTOPOW He NpeBbilaeT
3HaYeHWA, pernameHTMpoBaHHOro TpebosaHnem MpaBua TEXHUYECKOW SKCNyaTaLumn 31eKTPUYECKUX
CTaHUMI 1 ceTen Poccuiickon depepaunuy;

- rnomepu merisioHocumesia mexHosioecu4eckue - noTepu TenJ1IOHOCUTENA, O6yCﬂOBﬂeHHble
TEXHONIOTNYECKMMM pelleHNAMN N TEXHUYECKMM YPOBHEM NMPUMEHAEMOTO 060pyp,OBaHVIFI,'

* ymeyKa mersioHocuUmersrida ceepxHopmamueHadA yCmaHo8s1€HHAA - CNB TENJIOHOCUTENA, d)aKT,
JNI0Kan3aumna n pasmep KoToporo OdJOpM/'IEHbI COOTBETCTBYHOLLMNM aKTOM;



- ymeyKa mernaoHocumess C8epXHOPMAMUBHAA HEYCMAHOB/EHHAA - YyTeUYKa TeNNIOHOCUTENA, pasmep
KOTOPOI NPEeBbILAET 3HAYEHUS, Per1aMeHTUPOBaHHbIE HOPMATUBHbBIMW LOKYMEHTAMM, IOKAIMU3ALMA U
pasmep KOTOpPon He 3adMKCUPOBaAHDI.

2. OBLWWME NONOKEHUA

4. OTnyweHHas unu notpebneHHana Tennosas sHeprusa, Mkan ([OXK), onpegensercs no ogHoM us
cneayrowmx popmyn:

0| Sl )= Sl =) 0

; (1)

(= [Zmlkl _Z wghy — Z (ml - )‘hxﬂ:|10_3
” f' ” : @)

0 =5yl — Iy 1+ 3 oy = oy Yoy — ) 107

- ’ - 3)
0= |3yl — iy )3 (i — v, iy — b ) 107

- ’ - (4

roe m; U m, - MaccoBblii pacxod TenaoHoCUTeNs B nodatoliem n obpaTHom Tpybonposoaax, T/u;

hi, h, 1 hy, - aHTanbNKUA (yaenbHoe TennocoaepskaHme) TeNnN1oHOCUTENS B NOAAOLWEM M 06paTHOM
TpybonpoBoaax, a TakKe NCXOAHOW XON04HOW BOAbl, MOCTyNatowWen Ha UCTOYHUK Tenna Ana NoAnuTKu
TennoBom cetu, KKan/Kr (KO/Kr);

N - NPOAO/TXKUTENIbHOCTb PaC4eTHOro nepuoaa, 4,
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rae Vi v Vs, - 06beMHbI pacxog, TENNOHOCUTENA B NodatoLem 1 o6paTHoM Tpy6onposoaax, M>/u;



t,, t, n t, - TeMnepaTtypa TeNJIOHOCUTENA B NoAatoLLem U obpaTHOM TpybonpoBoaax, a TakKe UCXOAHOM
X0N104HOW BOAbI, UICMONb3YEMON ANA NOANUTKM TEMNJIOBOMN CETU HAa UCTOYHMKE TeNNAOCHAbXeHus, °C;

K¢ - TennoBoi KoaddUUMEHT No mexayHapoaHon pekomeHaaumm MO3M R75 wnun gpyroi HTA,
Mkan/°Cm? (FOxk/°Cm3).

5. NMepecyeT 06bLEMHOTO pacxoaa TenAoHocUTeNA (M>/4) B MaccoBbIi (T/4) NPons3BOAUTCA MO popmyne:
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rae V - 06beMHbIi Pacxog, TENOHOCUTENA, M>/y;
r - NIOTHOCTb TEMN/JIOHOCUTENSA MPU €ro U3MEPEHHbIX TEMMNEpPaType U AaBAEHUN, Kr/u.

6. 3HauYeHUA NIOTHOCTU U 3HTA/NIbNUM BOAbl ONPEAeNAlTCA Ha OCHOBE U3MEPEHU ee TemMNepaTypbl U
AasneHus npu nomowm Tabany, FCCCL «MNOTHOCTb, 3HTANbNKUA U BA3KOCTb BoAbI». [pn onpeaeneHnm
3HaYeHMI NNOTHOCTU N SHTANbNNKU ropaYelt Boapl (TensioHocuTens) B noAatolem 1 obpatHom
TpybonpoBoaax TeN/IOBOM ceTn nNpu Temnepartype B gnanasoHe ot 30 ao 150°C 3aBUCUMOCTb NJIOTHOCTHU
W 3HTA/IbNUM BOAbI OT AABNEHMA HE YYUTbIBAETCA, T.K. 3Ta 3aBUCMMOCTb HE3HAUUTE/IbHA U €10 MOXKHO
npeHebpeyb. O4HaAKO B Cy4ae onpeaeneHns 3Ha4YeHUN NAOTHOCTM M SHTANbMMUM XONOLHOWN BOAbI,
NCMoJib3yemMol A/1a NoAroTOBKM NOANUTOYHOM BOAbl HA UCTOYHUMKE TEeMIOCHAOXEHUA, NP TeMmnepaType
ot 0 go 30°C aaBneHue BoAbl HEOHXOANMMO YYUTLIBATb B CMUJTY TOTO, YTO B 3STOM AMana3oHe 3aBUCUMOCTb
3HTaNbNNKU BOAbI CYLLECTBEHHA C TOYKM 3peHUs TpeboBaHMMN, NPeabaABAAEMbIX K MOTPELHOCTAM
N3MEpPEHMUI KOJIMYECTB OTMYCKaeMon 1 noTpebisemoi TeENN0BON 3HEPrUn U TenaoHocuTend. B ceasu ¢
3TUM HE0BX0AMMO Ha UCTOYHMKE TEMIOCHAOXKEHUSA, KpoMme TemNepaTypbl, DUKCUPOBATb TaKKe U
[aBNieHNE UCXOA4HOM XONOAHOM BOAbI.

7. KoinyecTtso oTnyLLEHHOro nan notpebaeHHOoro TennoHocKTeNd, T, onpeaensaerca no popmyne:
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8. MpuBeAeHHbIE HUXKe PeKoMeHAaLMM NOo ONpeaeneHNo KoNMYecTB NoTpebieHHbIX TenI0BOM sHeprnm
M TENNOHOCUTENIA COOTBETCTBYHOT Pa3MelLLeHMIO Y3/10B yyeTa Ha rpaHuLe 6anaHcoBOM NPUHAANEKHOCTU
TennocHabxatollei opraHnsaLmm n aboHeHTOB. B ciyyae, ecnun y3en yyeTa TeNN0BOM SHEPrMM U
TENNOHOCUTENA pa3MeLLeH He Ha rpaHuue 6anaHCcoBOM NPUHAANEXHOCTH, HeOBXOAUMO YYUTLIBATb
noTepwu TENJ0BON SHEPTUN U TEMNJOHOCUTENA Ha YYACTKE TEM/I0OBOM CETU MEXAY MECTOM pa3meLl,eHun
y3/1a yYeTa M yKa3aHHOW rpaHuLLEN, pa3mep KOTOpbIX onpeaenseTcs pacyeTHbiM nytem (Pasaen 7) u
yKa3blBaeTCs B 4OroBOpE Ten0CHabKeHus.

9. MeToauKa pa3paboTaHa 414 C/y4aes:

1) npnbopHoro metoza y4yeTa, Korga Bca MHGopmaumsa gna onpeaeieHna KoANYecTs TeN0BON SHEPrum
M TENNIOHOCUTENA MPUHNUMAETCA TO/IbKO B pe3y/ibTaTe U3MEPEHNN;

2) npnbopHO-pacYeTHOro MeToAa y4yeTa, Korga 4YacTb MHpopmauMn Ansa onpeseneHmsa KoamyecTs
noTpebeHHbIX TeNI0BOM 3HEPrMU U TENNOHOCUTENA NPUHUMAETCA B pe3yabTaTe U3MepeHuid Ha y3ne
yyeTa, Hemamepsaemas 4acTb - U3 MPOUNX UCTOYHUKOB MHPOPMALIUM O 3HAYEHUAX BE/IUYUH,
HeobxoAMMbIX ANA onpeaeneHus;



3) pacueTHOro MeToAa y4eTa, Koraa Bca MHbopMaLmMa AnA onpeaeneHna KOANYecTs NoTpebaeHHbIX
TEN/I0BOM 3HEPTUN U TENJOHOCUTENS MPUHUMAETCA U3 COOTBETCTBYIOLLMX MCTOYHUKOB MHPOpMauun 6es
HenocpeacTBEHHbIX U3MEPEHUI.

3. ONPEAENEHUE KOIMYECTB TEN/I0BOW SHEPTUWU U TEN/IOHOCUTENA, OTNYLLEHHbIX B
TENNOBYIO CETb UCTOYHMUKOM TENNA

10. Onpe,u,eneHme KONn4eCcTB OTNYLWEHHbIX B TEM/1I0BYHO CETb TennoBoM IHEPINN N TENTOHOCUTENA Ha
UCTOYHUKE TEN/1a AONTXKHO NPONU3BOANTLCA TOJZIbKO I'IpVI60prIM MeTo40M.

11. OTnycK Tena0BOM 3HEPrMM HeEOBXOAMMO ONpPeaeNATb NO KaXKA0MY U3 BbIBOLOB TEM/IOBON CETH
OTAENbHO, Peanunsys ogHy U3 BbllenpuaedeHHbIx dopmya - (1) - (4) uam (1a) - (4a). B atux dpopmynax:

My 1 my(Vy 1 V,) - maccoBblit (06beMHbI) pacxos TeNI0HOCUTENA B NOAAOLWEM U 06paTHOM
Tpy60NpoBOAAX Ha BbIBOAAX UCTOMHMKA TenAa, T/4 (m>/u);

hi, hy 1 hg(ty, t, U tg) - aHTanbNMA (TemnepaTtypa) TenaoHoCKTENA B NoAatowem, obpaTHom
TpybonpoBogax Ten0BOW CETU Ha BbIBOAAX MCTOMHUKA Tenaa U UCXOA4HOMN XON0oAHOW BOAbI,
MCNoNb3yeMol ANs NoAroTOBKM NOANUTOYHOM BoAbl, Kkan/Kr (KO/kr) (°C);

N - NPOAONAKUTENBHOCTb OTNYCKa TEennoBow IHEPIrnn N TenN10HOCUTENA B PpaCHETHOM nNepnoae, 4.

12. CymmapHbIit OTMNYCK TENAOBOWN 3HEPTUMN UCTOYHMKOM TEMA, MMEIOLLMM HECKObKO BbIBOAOB
TEMNNIOBOM CETH, ONpesensaeTca CyMMMPOBaHMEM pe3ynbTaToB NO BCEM BbIBOAAM TEMN/I0BOM CETU.

13. KoAMYeCcTBO OTNYLLEHHOrO B TEMN/IOBYIO CETb U HEBO3BPALLEHHOMO TEM/IOHOCUTENA HA UCTOUYHUKE
Tensaa 3a pacyeTHbI Nepuoa onpeaenaerTca no nokasaHMAM TENJI0CYETYMKOB (BOAOCHETUMKOB) COrNacHO

dopmyne:

» » b
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14. NMpw onpeaeneHnn oTNYLEHHbIX B TENJI0BYIO CETb TEN/IOBOM 3HEPTUM U TENIOHOCUTENA AONYCTUMO
BMECTO pPa3HOCTU my-m, (Mnn V4-V,) ncnonb3oBaTb U3MEPEHHOE 3HaYeHne macchl (06bema)
NoAnMTOYHOM BoAbl M, (MK V), HanpaBAeHHOM B TENIOBYIO CETb, NPU 065A3aTeIbHOM cobl0AeHUN
ycnosusa m, £ my-m, (nan V,, £ V4-V,).

15. B cnydae KOMNaeKTaumm y3na ydeta Ha UCTOYHMKE Tenna ABYXNOTOUYHbIM TPexTouyeyHbIM
TENNOCHETYMKOM, U3MEPAIOLLMM 3HAUYEHUA BEANYMH My, My, T, t, U t,, 1 peanusyowmm dopmyay (1),
KO/IMYECTBO OTNYLLEHHOW TEeN10BOI 3HEprumn onpeaenaeTca HenocpeaCcTBEHHO TENNOCHETYMKOM.

16. Mpu 060pya0BaHNK Y313 yYeTa UCTOYHMKA TeNa PerncTpupyowmmmn npubopamm pacxoga (uam
BOLOCYETYMKAMM) U TEMMEPATYPbI TEMNJOHOCUTENSA, YCTAaHOBAEHHBIMW HA Nogatowem, obpaTHOM
TpybonpoBogax U Ha NOANUTOYHOM TPYb6ONpPOBOAE, KOANYECTBO OTMNYLLEHHOMN TENNOBOM SHEPTUM
onpeaenseTcs no pesyibTaTam U3mepeHuit B cooTBeTCTBUN ¢ dopmynamu (1) - (4) nam (1a) - (4a).

4. ONPEAENEHWUE KOZIMYECTB TEM/IOBOW SHEPTUU U TEN/IOHOCUTENA, NOTPEB/IEHHbIX
ABOHEHTAMMW, NP NPUBOPHOM METO/E YYETA

17. NMpw oCHaLLeHWM Y3113 yueTa pPerncTpmpyrowmmm npubopamm pacxoza (Mam BoAOCUETYMKAMM) U
TemnepaTtypbl TenaoHocuTens (puc 1a, 16) onpeaeneHne KoaMyecTsa NoTpebeHHOM TENN0BOMN SHEPTUN
NPOM3BOAMUTCA MO O4HOM U3 dopmMyn, NPUBEAEHHbIX B N. 4.
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115 pucyHKO8 NpuHAMsl 0603HAYEHUA:
TC - mennosas cemsb
CT - cucmema mennonompebnaeHua
® . mpy6onposod nodarouwjuli (nodeodauuli)
@ . mpy6onposod obpamHeili (omeodaujuli)

m, t - usmepaemeoie sesnuYUHbI

=
l-=2" =2 _ npubop peaucmpupyrouuli

- merisioc4em4yukK

- sodocyeMyuK

3HayeHns BeMUYMH M4, M, a TakXke hy, h, cnegyet npuHMMaTL No pesynbTaTaM U3MepeHUit Ha y3ne
y4yeTa notpebutenent Tennosoi aHepruu, sHadeHue h,, - Kak cpegHee 3a OTYETHbIM Nepuoa 3HaYeHme no
pesynbTaTam U3MePEHMUI Ha UCTOYHUKe Tenna.



Mpu BbIABAEHUN PAaBEHCTBA PAacX0A0B TEMNOHOCUTENA B NoAatowem u obpaTtHom Tpybonposoaax
(m;=m,=m) onpeaeneHne notTpebaeHHoM TennoBol aHeprun, Nkan (FOK), MOXKeET NPOU3BOANUTLCA MO

dopmyne:
0= mlly~ )10,
0

18. Mpu ocHaLeHWM y3na yyeta aboHeHTa ABYXNOTOUYHbIM ABYXTOYEYHbIM TEMNOCYETYMKOM (puc 2)
onpeaeneHvne KoanyecTsa noTpebaeHHON TENI0BOM 3HEPrUK ocyLLecTBAsETCA No popmyne:

L= Lo T s (8)

rae Qs - KOANYEeCTBo TENI0BOM IHEPrnn, UamepeHHoe Ten10CHETYNKOM 3a paCLIETHbIﬁ nepuoa, MKan

(FAx),

Q,, - TENI0BAA 3HEPrUA, HEYYTEHHAA TEMNOCYETYMKOM BCEACTBME TOTO, YTO GaKTMYECKaA SHTANbANA
NCXOAHOW XONO4HOWN BOAbI, UCNOb3yeEMOM A4 NOANUTKN TENNIOBOM CETU HAa UCTOYHUKE Tena,
TennocyeTynkom He onpegensaetcs, Nkan (M)
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3HauyeHue BennunHbl Q, M'kan (M), onpesensercs B 3aBUCMMOCTM OT GOPMY/Ibl, peasnsyemon
TenJ10CYeTYNKOM:

0- i(mlhl ~ gy 107

1) npu Hey4YTeHHas TennoBas sHeprua onpegenserca no opmyne:

Q;u = Z(ml -y :lhxsllj_3=
i}

rae mp; U mp - oNpPegenAroTCca No NOKa3aHNAM TENTOCHETYUKA, T,

h,s - NPUHUMaETCA Kak cpeaHee 3a pacyeTHbIN nepuog, 3HaueHne SHTaNbMMMU UCXOAHON XON0A4HOM BOAbI
Mo pesy/ibTaTam U3MEPEHUI Ha UCTOMHMKE Tenna, Kkan/Kr (KO/Kr);

2) Npu BBEAEHUW B TEMJIOCYETYMK C MOMOLLbIO 3a4aTYMKa GUKCMPOBAHHOM TemnepaTypsbl (3HTaNbNWM)
XONI0AHOM NCXOAHOW BOAbI HA UCTOYHMKE TEMIOCHAOKEHUA tyq; (Nys5) M pEANM3ALMM TENIOCUETYMKOM

dopmynbl



Ouon = imlwa ~ b, )—imgwsg “hy, ) 107,

(10)

HeyyTeHHas TenaoBas sHeprua onpeaenserca no popmyne:

Q;u = Z Ilml - )I:';gxﬁ.s - "Ez;m :Il 0_3 :
0 (11)

19. MNpwn ocHalLeHMM y3/1a y4eTa abOHEHTa OAHOMOTOYHbIM ABYXTOYEYHbIM TENJI0CYETYMKOM HA OLHOM
13 TpybonpoBoA0B 1 BOAOCYETYMKOM Ha Apyrom (puc. 3a, 36) KonnyecTso noTpebaeHHON TeNOBOM
aHepruu, Nkan (FO:K), onpegennercs no popmyne (8), rae Q, - TennoBas sHeprusa noTpebaeHHoro
TENNIOHOCUTENA, HEBO3BPALLLEHHOIO B TEMNOBYIO CETb.
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3HayeHue BeNMUYUHbI Q, onpeaenseTcs B 3aBUCMMOCTM OT MECTa YCTaHOBKM NpeobpasoBaTens pacxosa
TennoHocutens u Gopmysibl, peanmsyemon TenNoCYETYMKOM:

®
-3
s = Z ml('sgl —hy :ll[:l :
1) npu o (7a), uto cooTBETCTBYET YCTaHOBKe NpeobpasosBaTens pacxoaa
TennoHocuTens Ha noaatoliem Tpybonposoae (puc. 3a), -

Ly = Z (ml - ¥ )[;31 — Fy )10_3:
o (9a)

B aTolh dopmyne 3HaueHus m,, hy n h, onpegenatoTca TeNN0CHETYMKOM, M, - BOAOCHETYMKOM, A hyg
NPUHUMaETCA Kak cpegHee 3HadyeHue Nno pesysibTaTaM U3MepPeHUn Ha UCTOYHMKE Tenna;



]
=3
Qo = 2, g [y = 1 107,
2) npu a (76), uto cooTBeTCTBYET YCTaHOBKE NpeobpasoBartena pacxoaa
TennoHocutens Ha obpaTtHom Tpybonposoge (puc 36), -

0, = 3 iy = 12y by — 1, J107,
0 (96)

3aecb 3Ha4YeHusa my, h, 1 h, onpegenstoTca Tena0CY4ETYMKOM, My - BOAOCYETYMKOM, h,; MPUHMMAETCA Kak
cpeaHee 3HayeHMe Mo pesy/ibTaTamM U3MEPEHUI Ha UCTOYHUKeE Tenna.

Mpw BbIABAEHUN PAaBEHCTBA 3HAYEHWUI pacxoaa TeNJOHOCUTENA B NOAAIOLEM U 0BpaTHOM
TpybonpoBogax (m;=m,=m) KoJiM4ecTBo NoTpebeHHON TENN0BOM SHEPTMM onpeaenneTcs
nokasaHuamMmu TennocyeTumKka (Q=Q,u).

20. KonnyecTtso noTpebaeHHOro TeNN0HOCUTENA ONPeaensaeTca 3a pacieTHbI Nepmos No pesynbTatam
n3MepeHuit Ha y3ne ydeTa no dopmyne (6).

5. ONPELENNEHUE KOJIMYECTB TENI0BOW SHEPTUM U TEN/IOHOCUTENA, NOTPEBNEHHbIX
ABOHEHTAMMW, NP NPUBOPHO-PACHETHOM METO/AE YYETA

21. B cuctemax TennonoTpebieHnn 6e3 HenocpeacTBEHHOrO Bogopasbopa Ha ropayee BogocHabxeHue
M3 TENNOBOM CETU, NPU OCHALLLEHMM Y313 YYeTa O4HUM OAHOMOTOYHbIM ABYXTOYEYHbIM TEMNOCYETYUKOM,
c 06s3aTeIbHOM YCTaHOBKOW ero npeobpasoBaTena pacxoda TeNJOHOCUTENA Ha NoAatoLWEeM
Tpybonposoae (puc. 4), onpeaeneHve notTpebaeHHOW TeNN0BOM SHEPTMM OCYLLECTBAAETCA No dopmye
(8), B KOTOPOI 3HaYeHME BenUUHbI Q5 ONPeaenseTca dpopmyaoli (7) npy m=m;,, a 3HaYeHue

BeAUYMHbI Q,, - dopmynont (96).

Mpu 3TOM KOAMUECTBO NoTpebNeHHOro TenNoHOCUTeNA (HEBO3BPALLEHHOIO B TEM/I0BYIO ceTb) Dm=m;-
m,, onpeaenaeTca U3 BoAHOro 6anaHca cMCTEMbI TENJI0CHaBKEHUA N0 MEeTOAMKE, NPUBEAEHHON B
pasgene 7, a hy, - KaK cpeHee 3HaYeHne No pesyabTaTaM UsmepeHuii TemnepaTypbl v AasneHus
NCXOAHOMN XONOAHOM BOAbI HA UCTOYHUKE Tenna.

Y | 1) m
TC IQ Zm, CT
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Puc. 4

22. Mpu KOMMIEKTALMM Y313 y4eTa PEFMCTPUPYIOWMMU PACXO40MepaMm UK BOSOCYETYMKAMM Ha
nogatowem n obpaTHom Tpybonposogax (puc. 5) onpeaeneHue noTpebaeHHON TeNNOBOW SHEPTUN B
cucTemax TensionoTpebieHna Kak ¢ HenocpeACcTBEHHbIM BOAOPa3bopom Ha ropsyee BOAOCHabKeHNe,
TaK 1 6e3 Hero npoussoauTca no dopmyne (1).
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3HayeHnsa My M m, onpeaenATca No NoKasaHNAM NPUBOPOB Ha y3ne yyeTa, a h; 1 h, - no cpeaHnm 3a
pacyeTHbIN Nepunoa 3HaYeHMAM TemnepaTypbl TeNJI0HOCUTENSA B NOAatoLEM U 0BpaTHOM
pr6or|poso,u,ax Ha UCTOYHMKE Tena C y4eTOM CHUNXKEHNA TeMnepaTypbl TENJIOHOCUTENA B
TpybonpoBoaax Ha y4acTKe Ten/0BOM CETU OT UCTOYHMKA 10 paccmaTpmMBaemoro notpebutens. Mpu
3TOM pasmMepbl COOTBETCTBYIOLLErO CHUMKEHMUA TEMMEpaTypbl TEM/IOHOCUTENA B NoAatolem 1 obpaTHoOm
TpybonpoBoaax TEM/IOBOM CETU HA 3TOM y4acCTKe A0/XKHbI ObITb YKa3aHbl B Or0OBOpe Ten10CHabKeHus.
CpegHee 3HayeHue h,, cnegyet NpUHUMaTL NO MHPOPMaLMKN 06 M3MePEHMAX TEMMEPATYPbI U AaBAEHUA
NCXOAHOM X0/104HOWN BOAbI, UCMOb3YEMOW ANA NOANUTKM TEMIOBON CETU HA UCTOYHMKE Tena.

OnpegeneHune KOAMYecTBa MCNOb30BAHHOIO NoTpebuTenem TEeNNOHOCUTENA 3a PacyeTHbIN nepuos,
NPOW3BOAMTCA NO PasHULE NOKa3aHWI YCTaHOBAEHHbIX Npubopos cornacHo dopmyne (6).

23. MpK OCHaLLLEHUN Y3/1a yYeTa TO/IbKO BOAOCYETYMKOM Ha Nogatowem Tpybonposogae (uam
PErncTpUPYIOLLMM PacXo40MePOM) B cucTeMe TensonotTpebneHus 6e3 HenocpeacTBEHHOIO
Bogopasbopa Ha ropayee BogocHabkeHMe (puc. 6) onpeseneHne KomMyecTsa TENI0BON SHEPTUK

nponssoaunTca no QOQMY!’IG ‘2’

B aTOM cnyyae 3HauyeHMe My NPUHUMAETCA NO NOKa3aHUAM YCTaHOB/IEHHOIo Npubopa, a 3HaYeHue
Dm=m;-m,, ABNAIOLLErOCA YTEUYKOM TENNOHOCUTENS, ONpeaenseTcs U3 BoAHoro 6anaHca cMcTembl
TennocHabxeHus (pasgen 7). 3HayeHus sHTanbnuu hy, h, n h, cnegyeTt npMHMMaThL B COOTBETCTBUU C
yKasaHnamu n. 22.

D my
> -
T
1C Imy Cr
< <
Q@
Puc 6

6. ONPEAENEHWUE KO/IMYECTB TENJI0BOW SHEPTUM U TEN/IOHOCUTENA, NOTPEB/IEHHbIX
ABOHEHTAMMWU, NPU PACHETHOM METO/AE YYETA

24. Tpu BpeMeHHOM OTCYTCTBUM Yy NoTpebuTena Tennosol aHeprum (aboHeHTa) NnpubopOoB yyeTa, UK B
nepuoa 4o MX yCTaHOBKM, ANA onpeaeneHuns notpebaeHHbIX TENN0BON SHEPTUU U TENNOHOCUTENA
NPMMEHAETCA pacyeTHbI MeTo yyeTa.

25. Konnyectso Tennosoi IHEPIrnn N TenN10HOCUTENA, MCNOJIb30BAHHbIX OTAE/IbHbIM aboHeHTOM 6e3
I'IpM6OPOB y4y€eTa, paCCMaTpnBaETCA KaK COOTBETCTBYIOLWL,AA 4YaCTb O6LLI,€FO KOJInYecTBa TeN10BOM Heprunmn



W TennoHocuTens, notpebneHHoro scemn aboHeHTamm 6e3 npnbopoB yyeTa B cMcTeme
TenaoCHabXeHus.

ObLuee KONMYECTBO TENJIOBOM IHEPTUM U TENOHOCUTENS, NOTPebNEHHOoEe 3a pacyeTHbI Nepuos BCeMu
aboHeHTamu 6e3 npnbopPOB yyeTa, onpeaenseTca U3 TenJoBoro U BogHoro 6anaHcoB cUCTEMbI
TEnJ0CHabKeHus, a oTAe/IbHbIM NoTpebuTenem - NPONOPLMOHANIBHO €ro PacyeTHbIM YaCcoBbIM
TennoBoi U MmaccoBol (06 bEMHOW) Harpyskam, yKasaHHbIM B ZOrOBOpe TEMNNOCHABKEHUA, C yYeTOM
pasNMuMA B XapaKTepe TenoBoro noTpebaeHns: oToNUTEIbHO-BEHTUAALMOHHAA TeN10BasA Harpyska
nepemeHHa 1 3aBUCUT OT METEOYC/IOBUIA, TEMIOBAs Harpy3Ka ropayero BoAOCHabKeHUA B Te4eHne
OTOMUTENIbHOTO Nepuoaa NOCTOAHHa.

Tennosble noTepun 4yepes n3onaynto pr60ﬂpOBO,ﬂ,OB Ha y4aCTKax Tennaosom CeTn, HaxoaALWmnxXca Ha
b6anaHce COOTBETCTBYHOLLEIO a6OHEHTa, BK/IIOYAOTCS B KOJIMYECTBO TEMI0BOM HEeprun, ﬂOTpe6ﬂeHHOﬁ
3TUM aGOHEHTOM, TaK e KakK 1 notepu TEnsI0BOM 9HEepPrnmn co BCemun Bngamm yTedkmn n CinBom
TENJIOHOCUTENA U3 CUCTEM Terll'IOI'IOTp66IIEHMﬂ n TpYGOI'IpOBO,ﬂ,OB €ro y4acCTtKa TEnJIoBOM ceTu.

26. CymmapHoe TensonotpebneHne Bcex aboHeHToB 6e3 Nnpnbopos yyeTa Q, BO BCEX CUCTEMAX
TennonoTpebneHus, BKAOYan BCE BUAbI TEM/IOBbLIX MOTEPb HAa Y4aCTKaxX TEMN/J0BOM CETH, HAXOAALWMXCA Ha
H6anaHce 3aTUX abOHEHTOB, ONpeaenseTca U3 ypaBHeHUA Tenosoro 6anaHca cMcTembl TENNOCHABKEHUA:

2.y = 2 Comn = 25 P = 25 P — 2, s
0 i ] i 0 (12)

rae Qo - TENJI0BAs 3HEPTrUA, OTMNYLEHHAA UCTOYHUKOM TEMIOCHAbXEeHUA B TEMNJIOBYIO CETb 33
pacueTHbIn nepuog, Mkan (FAxX);

Q,, - cymMapHoe KOJIMYeCcTBO TEMN0BOM aHEpPrnK, notpebseHHo aboHeHTamu, TenaonoTpebneHme
KOTOpPbIX onpeaeneHo NpubopHbIM U NPUBOPHO-PaACHETHLIM METOA4AaMM YUYETA, BKAOYAA BCE BUADI
TENNO0BbIX MOTEPb Ha y4aCTKax TEM/0BOMN CETU, HAXOAALMXCA Ha BanaHce 3TUX abOHEHTOB, 33 PAcYETHbIN
nepuog, M'kan (F4x);

Qyr - NoTEpK TENIOBOI 3HEPrMM TPyBONPOBOAAMM TEM/IOBO CETU TENNOCHabKaloLLLeW opraHn3aumi,
CBA3aHHble CO BCEMU BUAAMM YTEUYKMN U CAMBA TennoHocuTens, Mkan (FOxK);

Q,; - TennoBble NoTepu TpybonpoBogamm TeNA0BON CETU TeNNOCHabKalOLLEeN opraHn3aunm yepes
Tennosyto nsonauuio, Nkan (F4x).

27. NoTepwn Tennosoi sHeprum Q,, B popmyne (12) cknagpiBatoTCa U3 TEMI0BbIX NOTePb, 06YCNOBAEHHbIX
HOPMATUBHOM N TEXHOJIOFMYECKOM YTEYKOMN TENJIOHOCUTENA, @ TAKXKe TENIOBbIX NOTEPb BCAEACTBUE
CBEPXHOPMATUBHOM YCTAaHOBNEHHOM (3aUKCMPOBAHHOW COOTBETCTBYIOLLMMMN aKTaMu) U
HeyCTaHOBNEHHOW yTeUKM TeNnIoHocUMTeNst U3 TpybonpoBoAOB TENIOBOM CETU TenocHabKatoLwen
OpraHu3aLmn 3a pacyeTHbI NepUoA.

BennuumHbl, coctasnatowme dopmyay (12), onpegenstorca:

Qo - MO YKa3aHmam pasgena 3;

Q; - N0 yKasaHunam pasgenos 4 mn 5;

Q,r, Q,; - N0 yKasaHmam pasgena 7.



28. Obuee KONMYECTBO TENN0BOM SIHEPIUK, NpUXoaaLLeiica B TennoBom 6anaHce cuctembl
TennocHabeHus Ha TenaonoTpebneHmne aboHeHToB 6e3 NpMbOPOB y4eTa, CKNaablBaeTca 13 Tenao0Bow
3HEepPrun, UCNoNbL30BaHHOM 3TUMKM abOHEHTaMK Ha OTONIEHUE U NPUTOYHYIO BEHTUAALNIO, ropaYvee
BOAOCHabKeHMe, a TaKXKe TEeN10BON 3HEPrMn, NOTEPAHHOM Ha yYacTKax Ten10BoOM CeTH, HaxoaaLlencs
Ha ux 6anaHce, T.e. TENIOBbLIX NOTEPb YepeE3 U30AUMI0 TPYHONPOBOAOB U C yTPaYeHHbIM
TENJOHOCUTENEM, YTO CBA3AHO CO BCEMM BUAAMM €70 YTEYKN U CNBA:

ZQF = ZQF o€ +2Qp-z +Z Py +Z Cyom
0 0 0 ] 0 (13)

roe Qp o5 - TENJI0BAA IHEPTUA, MCNONb30BAHHAA 33 pacyeTHbIV nepuos aboHeHTamu 6e3 npnbopos
yyeTa Ha NOKPbITUE OTONMUTEIbHO-BEHTUNALMOHHOMN TENI0BOM Harpy3ku, Mkan (F4x);

Q,r - TO e, Ha ropAayee BoAoCHabxeHune, Nkan (F4x);

Qs - NOTEPU TEMNOBOM SHEPTUN Yepes U30ALMI0 TPYDONPOBOAOB Ha yYacTKe TeNN0BOM CeTH,
Haxoaswenca Ha banaHce aboHeHTOB 6e3 NpnbopoB yyeTa, 3a pacyeTHbI nepuoa, MNkan (FOx);

Qyyr - NOTEPU TENNIOBOW SHEPTUM CO BCEMU BUAAMM YTEUKMN TENJOHOCUTENA U3 CUCTEM
TennonotpebneHma aboHeHTOB 6e3 NPUBOPOB yYeTa M y4aCTKOB TEMNNOBOM CETU Ha UX BanaHce 3a
pacyeTHbIN nepuoa, Mkan (FOx).

29. ina onpegeneHnAa Koan4decrtea Tennosom HEprun, MCMNO/Ib30BaHHOM Ka*XablM N3 pacCMaTpnuBaeMbIX
aboHEeHTOB Ha OTON/IEHNE U NMPUTOYHYIO BEHTUNAUNIO, HEO6XO,£1,VIMO npeanBapuTenbHO BblAENTNTD
pPac4eTHbIM NyTEM U3 06LLI,EI'O KO/INYecTBa, TEMNJI0BOWM Heprun, I'IpMXO,D,FILLI,EVICﬂ B TenaoBom 6anaHce
CUCTEMBI TENNOCHABXKEHMA Ha 3TU aGOHEHTbI, YyacTb TENNOBOM Heprun, NCNO/b30BaHHOM UMM Ha
ropayee BOAOCHa6)KeHVIe, a TaKXe 4YacTb Ten10B0OM Heprun, I'IOTepFIHHOﬁ Ha y4aCTKax TEeNA0BOM CeTH,
HaXo4Aawnxca Ha nx 6anche, B COOTBETCTBUU C Bblpa*KEHNEM:

;Qpﬂ—s = ;Qp _;Qp.z - ;Qp.us +;Qp.}m 2

(13a)

KosimuecTBo TennoBol aHeprum, Ncnoib3oBaHHOM aboHeHTaMmm 6e3 NpuBOPOB yyeTa Ha ropayee
BOAOCHabKeHWe, onpeaensieTca No cpeAHMM YacoBbIM 3HAYEHUAM UX HarpysKu ropadero

BOZOCHabeHus (MpunoskeHue 1).

BesnunHbl Qp s U Q,r ONPEAENAoTCA NO YKa3aHUAM pasaena 7.

30. Tennosas aHeprusa, Nkan (FAK), MCNONb30BaHHAA 38 PACYETHLIN NMEPUOL Ha OTOMIEHME U MPUTOYHYHO
BEHTUNALMIO aboHeHTOM 6e3 NpnMbopoB yyeTa, onpeaenaeTca NPonopLMOHa bHO ero pacyeTHOM
4acoBOW TENN0BOM OTONUTENbHO-BEHTUIALMOHHOW HarpysKke no popmyne:

. : Qp.::'—sﬁ
Z Qpﬂ—si = Z. Q_ul—ﬁ > -
a

’ Z Q_r o—a.d
0 (14)

roe Qp o5 - CyMMapHoe TennonoTpebneHne Bcex aboHeHTOB 6e3 NpnbOPOB yueTa Ha OTOMN/IEHUE U
NPUTOYHYIO BEHTUALLMIO 33 pacyeTHbli nepuog, Mkan (F4xK);



Qy.0-5.4 - PAaCHETHAA YacOBaA TEM/I0BaA Harpy3ka paccMaTpMBaeMoro aboHeHTa Ha OTon/ieHUe U
NPUTOYHYIO BEHTUAALMIO, BHECEHHAs B AOrOBOP TeNA0CHa6KeHus, Mkan/u (FOx/4);

S Qp0-5.,,- CYMMapHas pacyeTHan 4acoBasA TENNOBaA HarpysKa Ha OTOMNNEHWE U NPUTOYHYIO BEHTUNALMIO
Bcex aboHeHTOB 6e3 Nnpnbopos yyeta, MKan/u (FOx/4).

MeTogmyeckme peKomMeH4aunm No onpeaeneHnto PacyeTHbIX YaCOBbIX TEMIOBbIX HArpy30K OTOMNAEHMA,
NPUTOYHOM BEHTUNALMN U ropsAYero BogocHabKeHna npuseaeHnbl B MpuaokeHnn 1 K HacToswmm
PekomeHpgaumam.

31. Obuiee KoNM4YecTBo TennoBo aHeprun, Mkan (FAx), noTpebneHHol oTAeNbHbIM aboHeHTOM 6e3
NpPUB0OpPOB yUyeTa 3a pacyeTHbIN Neproa, onpeaensaeTcs Kak:

bl

Z sz' = Z Qp::l—.si +Z Qp.zi +Z prsi + Z Q_p.}wb
o a 0 0 0 (136)

B aT0l popmyne 3HaUEHMA BXOAALLMX BEIMYMH OTHOCATCA K KarKaomy aboHeHTy 6e3 npnubopos yyeTa.

32. CyN\lv\apHoe KO/IN4eCTBO TENJIOHOCUTENA, HEBO3BPALWEHHOIO B TENJIOBYIO CETb 3a paC‘-IeTHbIVI nepuoa
BCeMW aboHeHTamu 6e3 I'IpVI60pOB y4yeTa, B cUcteme TennocHabeHus 6es HenocpeacTtBeHHOro
Bop,opa36opa Ha ropayee BOAOCHa6)KeHMe, T.€. 4acCTb CYMMapHOﬁ YTeYKHM TeNNOHOCUTENA B CUCTEME
TEI'IJ'IOCHa6)KEHVIFI, onpegenAaeTca U3 ypaBHeHnAa BoaHOro 6anaHca cucTembl TENNOCHAGKEHUS:

> hiy o= e = O i, = by,
0 0 a a (15)

roe Dmg,, - obLiee KoAMYeCcTBO OTNYLLEHHOTO B TEMJIOBYIO CETb U HEBO3BPALLEHHOrO Ha MCTOYHUK Tena
TEen/oHOCUTENs B CUCTEME TeNNoCHabXeHuA (NoaHanA yTeuka), T;

Dm,, - KOANYECTBO TEMNIOHOCUTENA, HEBO3BPALLEHHOro B TEM/IOBYIO CETb, OnpeaeneHHoe npubopamu
y4yeTa abOHEHTOB, T;

me.C - KOZIMYECTBO TENJIOHOCUTENA, YTPAYEHHOIO B TENN0BOM ceTn Tennoma6>«arom,eﬁ OopraHunsaunun
BCNeACTBUE YTEeYKM BCEX BUAOB, T, onpesendaeTca no ykasaHnAm pasgena 7.

33. CymMapHOe KO/IMYECTBO TEMNJIOHOCUTENS, HEBO3BPALLEHHOTO B TEM/IOBYHO CETb 3@ PACUYETHbIN Nepuos,
BceMun aboHeHTamu 6e3 NpnbopoB yyeTa, B cucteme TennocHabkeHma 6e3 HenocpeacTBEHHOO
BOAOpa3bopa CKAaAblBaeTCs:

® ® ® » )
; ﬁmﬁ-m = ;ﬂmrm-u +Z ﬂmr-mmm + ;&mrm + Zﬂ:ﬂm;‘m-mm=

0 (16)

rae Dmy,, - NoTepu Ten0OHOCUTENA BCAEACTBME HOPMATUMBHOW YTEUYKM U3 cUCTeM TenionoTpebieHns
aboHeHTOB 6€3 NpMBOPOB y4eTa M Y4ACTKOB TEMIOBOMN CETU, HAXOAALWMXCA Ha UX BanaHce, 33 PacyeTHbIN
nepuvoa, T;

DMy.yr.cumyer - TO XK€, BCIEACTBME HEYCTAHOBNEHHOM CBEPXHOPMATUBHOM yTeUKM, T;

Dmp.T - TO e, TEXHO/NIOTUYECKHE, T,

DMy yr.cyer - TO K€, BCEACTBME CBEPXHOPMATUBHOW YCTAHOBNEHHOMN YTEYKM, T.



OnpeaeneHune, yKasaHHbIX Bbllle BEIUUYMNH, @ TaKKe UX 3HaYeHU Ana Kaxkaoro aboHeHTa 6e3 npubopos
yyeTa npousBoaAMUTCA MO yKasaHUAM pasgena 7.

34. B cucTeMe TennoCHabXeHnA ¢ HenocpeacTBeHHbIM BoAopa3bopom Ha ropsvee BogocHabxkeHue
KOIMYECTBO TEMNNIOHOCUTENA, HEBO3BPALLEHHOIO B TEMNOBYIO CETb 33 pacyeTHbIN Nepnoa Taknmm
aboHeHTamMu1, Kpome TOro KoanyecTsa TeNJ0HOCUTENs, KOTOPoe NpeacTaBaseT coboi yTeuky, BKAoYaeT
KOZIMYECTBO TEMNIOHOCUTENA, KOTOPbI OTBMPaeTca 13 TenoBOM CeTU Ha ropsaYee BogoCHabKeHue
(sopopaszbop):

Z‘ﬂmr = Zﬁmrm +Zﬂ"mr-z’
0 0 0 (17)

rae Dm, . - KoMYecTBo TenNoHOCUTENA, OTOMPaeMOro 3a pacyeTHbIN Nepuo Ha ropavee
BOAOCHabKeHue (Bogopasbop) Bcemn aboHeHTamun 6e3 npnbopos yuyeTa, T.

35. Konunyectso TennoHocuTesnsa, oTbMpaemoro Ha ropsyee BoAOCHabKeHWe U3 TenaoBoi cetm

OTAEe/IbHbIM abOHEHTOM 6e3 NPUbOopPOB yyeTa, T, MOXKET bbITb ONpeaeIeHO PacyeTHbIM NyTemM Mo
CpefiHeln YacoBOW HarpysKe ropA4Yero BoA0CHabKeHUs paccMaTpPMBAEMOro aboHeHTa:

Z ﬁl'W_a'..:.i = Z ‘ﬂmz e
a a (18)

roe Dm; ., 5 - CPeAHAA YacoBasA Harpyska ropavero BOAOCHA6KeHUA paccmaTprBaemoro aboHeHTa no
[0roBopy TennocHabeHus (pacyeTHblt Bogopasbop), /4.

MeToanyeckne pekomeHaaLmMm Nno onpeaeneHunio cpeaHnX YacoBbIX Harpy3oK ropsvyero
BOAOCHabKeHMA abOHEeHTOB NpMBEAEHbl B MPUAOKEHUN 1.

7. PACYETHOE ONPEAENEHUE NOTEPb TEM/I0BOM SHEPTUU U TENIOHOCUTENA B CUCTEMAX
TENNOCHABXKEHUA

OnpegeneHue NoTepb TeNJIOHOCUTENS
36. MoTepu TennoHocuTeNa Tpybonposoaamm TENIOBOW CETM TeNN0CHAbKaloLen opraHn3aunm n
YYaCTKOB TEN/I0BOW CETM aBOHEHTOB, a TaK}Ke UX CUCTEMAMM TenonoTpebaeHuns, 3a pacyeTHbI Nnepnoa,

B CUCTeMe TennocHabKeHus 6e3 HenocpeACTBEHHOrO BOAOPa3bopa Ha ropsvee BOAOCHAOKeHNE MoryT
6bITb NpeacTaBneHbl opmMynon, aHanormyHom dopmyne (16):

i &m}w = iﬂmmﬂ +Zx: ﬁmm_ﬂm +ZM: b, +iﬁm}m_mm,
0 0 0 0 o (16a)
rae Dmy,, - NOTepy TENIOHOCUTENS BCIEACTBUE HOPMATUBHOM YTEUKM, T;

DMy ciyer - NOTEPU TENNOHOCUTENA BCIEACTBUE HEYCTAHOBNEHHOW CBEPXHOPMATUBHOM YTEUKM, T;

Dm;, - NoTepu TENAOHOCUTENA TEXHONOTMYECKHE, T;

DMy cuyer - NOTEPU TEMIOHOCUTENSA BCNEACTBUE YCTAHOBIEHHOW CBEPXHOPMATUBHOW YTEUKM, T.

37. MNoTepu TennoHocUTENA, T, BCIeACTBUE HOpMaTMBHOVI YTeYKHn 13 TENNoBOM ceTn TeI'IJ'IOCHa6)KaIOLLI,eVI
OpraHusalunun, a Takxe U3 Cuctem TEI'II'IOI'IOTpe6J'IeHMFi 1 y4aCTKOB TensnoBol ceT aboHEHTOB 33



pacyeTHbIN Nepuoa onpeaenstoTca cornacHo n. 4.12.30 «MpaBua TeXHUYECKOM 3KcnayaTaumm
3/IEKTPUYECKNX CTaHUMI 1 ceTein Poccuiickon ®Peaepaumn» [2] no popmyne:

Apr = 0,0025F 107,
pL ]
0 (19)

rae V- emKocTb TDY6OFIpOBO,£I,OB TennoBol cetu TEI'IIIOCHa6)-Ka}OLLI,EI71 OpraHun3auunu, a Takxe TennoBo
CeTn N CnucTtem TeI'U'IOI'IOTp86ﬂeHMﬂ aGOHEHTOB, Ms;

I - NIOTHOCTb TENIOHOCUTENA (CETEBOM BOAbI), KI/M”.

3Ha4YeHWe NNOTHOCTU TEMNIOHOCUTENA CedyeT NPUHUMATbL B COOTBETCTBUM CO CpefHel 3a pacyeTHbIM
nepuoa TemnepaTtypon TenioHocuTensa B nogatowem n obpatHom TpybonpoBoaax TenaoBoi cetm
(cuctemax TennonoTpebaeHus).

38 |_|0Tepl/| TEN/TIOHOCUTENA TEXHONOTNYECKNE, a TakKxKe BCieacreme yCTaHOBﬂeHHOVI CBerHOpMaTMBHOﬁ
YTEYKHU 3a paCHETHbIVI nepuoa onpeaenAaroTcAa No COOTBETCTBYHOLWMM HOPMATUBAM, a TAKXKE akKTaM,
Od)OpMneHHbIM B CBA3U C 3TUMMU NOTEPAMM.

39. CymmapHble noTepu TENNOHOCUTENA, CBA3AHHbIE C HEYCTaHOBNEHHOMN CBEPXHOPMATUBHOW YTEUKOM
U3 BblWENePEUYNCAEHHbIX 3/1EMEHTOB CUCTEMBI TENIOCHa6KeHUn 6e3 HenocpeacTBEHHOro BoAopasbopa,
onpeaenaoTca U3 BoAHOro 6anaHca cucTeMbl TENNOCHAGKeHNA:

2 APy o = 0 Ay = D 01 = D Lty = D Bty s
0 0 0 0 0 (20)

rae Dmg;, - 06liee KoMYecTBO TEMNIOHOCUTENSA, HEBO3BPALLEHHOTO B TEM/I0BYIO CEThb B PaCYETHOM
nepuoag, T;

Dm,, - oblLee KONNYECTBO N3PACX0A0BaHHOIO TEMIOHOCUTENSA, U3MEPEHHOE M yYTEeHHOE Ha y3/1axX yyeTa
aboOHEeHTOoB, T;

DmyT,H - o6u.|,ee KOJIN4YECTBO TENJIOHOCUTENIA, NOTEPAHHOIO B CBA3U C HOpME]TMBHOVI YTeLIKOVI 33 OTYETHbIN
nepuoa 13 TENN0BOM ceTn Tennoma6marou1,el71 OpraHmnsaunun, y4aCtkos TENNoBOW ceTn a6OHeHTOB, rae
Y3/1bl y4€Ta PacCnoiIoKeHbl HE Ha rpaHnLUax 6anaHcoBow NPUHaANEeXHOCTH, y4aCTKOB TEennoBoOM ceTn
aboHEHTOB 1 MUX cUCTEM TEI'IJ'IOI'IOTpE6}'IeHMFI, He OCHAWEHHbIX Y3/1aMU y4EeTa, T,

Dm,,, - obLyee KOIMYECTBO TENIOHOCUTENA, YTEPAHHOIO C TEXHOIOTMYECKOM YTEUKOWM U3 TENI0BOM CeTy
TenaocHabKatoLen opraHM3aLLmMm, Y4acTKOB TENI0BOM ceTM abOHEHTOB, rAe Y3/1bl yYeTa pasmeLLeHbl He
Ha rpaHuue 6anaHCcoBOW NPMHAANEKHOCTH, YYACTKOB TEMNOBOM CeTU abOHEHTOB M UX CUCTEM
TennonoTpebneHns, He OCHALLLEHHbIX Y31aMM yyeTa, (0bopmAaseTca COOTBETCTBYIOLMMM aKTamu),

DMyr.chyer - OOLLEE KONMYECTBO TEMIOHOCUTENA, NOTEPAHHOTO BCIEACTBUE YCTAHOB/IEHHO
CBEPXHOPMATUBHOM yTeUYKM, 0PpOpMAEHHOE COOTBETCTBYIOLLMMM aKTaMu, T.

40. B cucteme TennocHabkeHus ¢ HenocpeaCTBEHHbIM Bop,opa36op0M Ha ropayee BOAOCHa6)‘KEHMe
CyMMapHbIE NOTEPU TENNNIOHOCUTENA 3a paC‘-IETHbIﬁ nepumoa, cBA3aHHbIE C HGYCTaHOBJ'IeHHOl)‘I
CBerHOpMaTMBHOﬁ YTE'-IK017I TennoHocuTenAa, onpenenAaroTca U3 ypaBHeHnAa sBOgHOro 6anaHca cuctemsl
TenJ0CHabXeHus:



] ] ] ] N ]

Zﬂ‘m}wm.m :Z‘ﬂmﬂm _Zﬂ‘mx —Zﬂmﬂ _Z&mm _Z‘ﬂ"m}w-x _Z‘ﬂm}w-mm’
0

0 0 0 0 0 0 (20a)

rae Dmp_r - 06u.|,ee KOZIN4YEeCTBO TENJIOHOCUTENA, NpUXogAWeroca 3a paC‘-IETHbIl\/‘I nepuoa Ha Bo,a,opa360p
aboHeHTamu 6e3 I'lpVI60pOB y4yeTa ﬂOTpE6ﬂeHHbIX TenaoBom IHEPIrn N TeENNO0HOCUTENA, T,

onpeaenserca no dopmyne (18).

41. NMoTepw TeNNOHOCUTENA, CBA3AHHbIE C HEYCTAaHOBJIEHHOW CBEPXHOPMATMBHOM YTEYKOM, 3@ pacyeTHbIM
nepuog, onpeaenatnTca ANa CAeAyIoLWNX 3IEMEHTOB CUCTEMbI TEMNOCHABKeHMA:

- Tenj0Bas ceTb Ten/I0CHabxKatowel opraHmM3aunu;

* Y4aCTKM TEN/NI0BOM cetu a6OHeHTOB, Y3/1bl y4€Ta KOTOPbIX pa3dmelleHbl HE Ha rpaHuLUe 6anaHcoBom
NPUHAANEKHOCTH;

* Y4aCTKM TENJIOBOM CETU U CUCTEMDI TeﬂﬂOﬂOTp66ﬂeHMﬂ a6OHeHTOB, HE OCHallEeHHbIX an60paMM y4yeTa;

- YYACTKU TENJIOBOM CETU U CUCTEMbI TenonoTpebeHns abOHEHTOB, NCNOb3YOLWKUX NPMOOPHO-
pacyeTHbIN MeTo4, y4eTa B CBA3W C TEM, YTO B OAHOM M3 TPY6ONpPOBOAOB Y3/1a y4eTa KOJIMYecTBo
TEN/OHOCUTENS He U3MepaeTCs.

42. CymmapHble noTepu TenJaoHOCUTeNA, T, CBA3AHHbIE C HEYCTAHOB/IEHHbIMWU CBEPXHOPMATUBHbIMMU
yTeUYKaMM TEMIOHOCUTENA 33 OTYETHbBIN Nepuog, pacnpenenatoTca no a/1eMeHTaM CUCTEMbI
TEeNN0CHabXKEeHMNS NPONOPLMOHAIBHO EMKOCTU KaXKA0ro 3/IEMEHTA B COOTBETCTBMU C GOPMYION:

] Vm X
; ﬂm}“-“-mﬂ = —Zﬂm:»wﬂm’

2V’ (21)

rae Vs, - EMKOCTb 3/1eMEHTa CUCTEMbI TEMIOCHABKEHUA (TENNOBOM CETU MU CUCTEM TennonoTpebaeHus
aboHeHTOB), M°.

OnpegeneHne NOTepb TEN/1I0BOW 3HepPrun, 06ycN0BAEHHDbIX NOTEPAMMU TeNI0HOCUTENA

43. TennoBble NOTEPM 3a PAaCYETHbIN NepMog, CBA3aHHbIe C NOTePAMM TENJIOHOCUTENSA B TENJIOBON CETU
TenaocHabatoLen opraHM3aLmMm UAM Ha yYacTKax TeMNI0BOM CeTU, HaXo4ALMXCA Ha banaHce
aboHeHTOB, cMCTeMbI TENNONOTPEBIEHNA KOTOPbIX OCHALLLEHbI Y31aMM yYeTa, HO NPUbBopbI yyeTa
pasmelLEeHbl He Ha rpaHuLe 6anaHCOBOW NPMHAANEKHOCTH, A TaKXKe Ha yYacTKax TeNI0BOM CeTH,
HaxoaAaWwmMxcs Ha 6anaHce abOHEHTOB, cMCTEMbI TenIoNoTPebAeHMA KOTOPbIX He OCHaLEeHbl Nnpubopamu
y4yeTa, onpeaenstorcs no popmyne:

DA = AL, + 2 A + D A g T 2 A e
0 0 0 0 0 (166)

roe DQy; s - NOTepU TeNN0BOW 3Heprnm, 0bycnoBneHHbIe HOPMATUBHOM YTEUYKOI TENIOHOCUTENA B
TEN/I0BOW CETU TENI0CHAbXKatoLWen OpraHn3aLmMm UM Ha y4acTKax TEMNJOBOM CETU, HAXOAALLMXCA Ha
H6anaHce aboHeHTOB, rae 3aMepuTb NOTEPU TEMNIOHOCUTENA He NPEACTABAAETCA BO3SMOMXKHbIM, [Kan

(FAX),

DQy:, - TennoBble NOTEPU, CBA3AHHbIE C TEXHOIOTMYECKMMM yTEYKAaMM TEMNIOHOCUTENA B TENIOBOM CeTH
TennocHabxalole opraHM3aLmMm UK Ha y4acTKax Ten0BoMn ceTu, Haxoaalmxca Ha 6banaHce
aboHeHTOoB, rae 3amepuUTb NOTEPU TEMIOHOCUTENA HE NPeACTaBAAETCA BO3MOXHbIM, MKan (FAx);



DQyr.chycr - NOTEPU TENNOBO 3HEPTUM, CBA3AHHbIE C OPOPMNEHHBIMU aKTaMM NOTEPAMM TENNOHOCUTENA
B pe3y/ibTaTe YCTaHOB/IEHHOM CBEPXHOPMATMBHOM YTEYKU B TEMJIOBOM CETU TennocHabxKatowen
OpraHM3aLMM 1 Ha y4acTKax TeNI0BOM ceTM abOHEHTOB, rae 3amepuTb NOTEPU TEMNIOHOCUTENA He
npeacTaBaseTca BO3MOXKHbIM, Mkan (Fax);

DQyr.ch.uycr - NOTEPU TENSIOBOW IHEPTUMN BCAEACTBUE NOTEPb TENNOHOCUTENA, CBA3AHHbIX C
HEeyCTaHOB/IEHHOM CBEPXHOPMATUBHOW YTEYKOM B TEMIOBOM CETU TENIOCHabXKatoweln opraHM3aumm 1 Ha
y4yacTKax TenaoBoi ceTv aboHeHTOB, rae 3amepuUTb NOTEpPU TeNIOHOCUTENA He NpeacTaBaseTca
BO3MOXHbIM, MKan (Fax).

44. NMoTepwu Tennosoi aHepruu, Nkan (FA), obycnoBneHHbIe NOTEPSAMU TEMNAOHOCUTENS,
coctasasaowmmn dopmyny (166), onpegenatorca bopmynamu:

3 Ay = 2 Aoy (0,755, + 0,258, — & 107,
1] 0

(22)
S A = 3 0 g = B 07,
] i (23)
Z ALy = Z B2 i (km-mm - ’ngs)m_z’
0 0 (24)
> A e = D B i (0,755 +0,25k, — k107,
i} a (25)

raoe hy, h, U hy, - cpegHue 3a pacyeTHbIN Nepmnoa 3HaYeHMUA SHTaNAbNUKU TENIOHOCUTENSA B NOAAIOLWEM U
obpaTHOM TpybonpoBoAax TEMJIOBOMN CETU N UCXOAHOM XO/I0AHOM BOAbl Ha UCTOUYHMKE
TennocHabxeHua, Kkan/Kr (KOx/Kr);

hyr.ciyer - SHTANBNUA NOTEPAHHOTO TEMIOHOCUTENA, COOTBETCTBYIOLLLAA €r0 TEMNEPAType, YKasaHHOW B
aKTe Ha YCTaHOB/EeHHble CBePXHOPMAaTUBHbIE NOTEPM (CIMB) TeNOHOCUTENA, KKan/Kr (KOX/Kr);

hyr.r - 9HTANbNWUA NOTEPAHHOTO TEMIOHOCUTENA, COOTBETCTBYIOLLLAA €r0 TEMNEepPaType, YKa3aHHOM B aKTe
Ha TEXHO/IOTMYECKME NOTEPU TENAOHOCUTENSA, KKaN/KT (KIK/Kr).

OnpegeneHune Tenn0BbIX NOTEPb Yepes M301ALUI0 TPY60oNpoBOA0B TENN0BOI ceTH

45. MoTepu TENI0BOM 3HEPrUK Yepes U30asLMI0 TPYOONPOBOAOB LO/KHbI ObITh ONpeaeneHbl As
TEn/J0BOM CeTU TensocHabXKatoLLelh opraHnsaLLmMm, y4acTKOB TENNOBOM CETU, HaXoaAWMXCcA Ha banaHce
abOHEHTOB M PACMOJIOKEHHbIX MeXAy rpaHuuen 6anaHCcoOBON NPUHAANEKHOCTU TENIOBOMN CETH
TensocHabkatoLLelh opraHnsaumm 1 aboHEHTOB M UX Y3/10B Y4Y€Ta, a TaKKe Y4acTKOB TEMJIOBOM CETH,
Haxoaawmxca Ha 6anaHce abOHEHTOB, cUCTEMbI TeN0NoTPeBEHUSA KOTOPbIX HE OCHALLEHbI Npubopamu
yyeTa noTpebaeHHbIX TENJI0BOW IHEPTUN U TENJIOHOCUTENS.

46. Tennosble NOTEPU YePE3 NU30AUMI0 TPYOOMNPOBOLOB TEMOBOM CETU, HaxoaALWelcA Ha banaHce
TenJ0CHabKatLwen opraHM3aLLMm v aboHEHTOB, 33 PAcYeTHbIV Nepuog, MoryT 6biTe onpeaesieHsl npu
MOMOLLY TEM/IOBbIX UCMbITAHNI UAK HA 6a3e HOPMUPYEMbBIX 3HAUEHUI CPEAHMX YAaCOBbIX TEM/IOBbIX
noTepb 3a rog, onpeaensiembix 411 Pas/MYHbIX BUAOB NPOKAALKM TPyH6ONpPoBOAOB.



Hopmunpyemble 3HauYeHUs TENIOBbIX NOTEPb TPybONpoBoAamM TENNOBbIX CeTel cneayeT NpUHUMaTb
cornacHo «MeToauyecKnm yKaszaHUAM No onpegeneHnto TeENI0BbIX NOTEPb B BOAAHbBIX TEM/I0BbIX CETAX»
(P 34.09.255-97) [3]. Ana TpybonpoBoaoB, 3anpoeKTupoBaHHbIX A0 1990 r., cneayeTt NCNonb3oBaThb
HOPMaTUBHbIE 3HAYeHUA, NpuBeaeHHble B MeToamyeckmx ykasaHuax [3], nocne 1990 r. - HOpMaTUBHbIE
3HayeHus, npuBeaeHHble B rnase CHuM 2.04.14-88 «TensoBas M30/auMsa 060pya0BaHMA U
Tpybonposoaos» [4].

TennoBble UCMbITaHUA CiegyeT NPOU3BOAUTb B COOTBETCTBUM C YNOMAHYTbIMM Bbile MeToanYecknmm
yKasaHuamu [3].

47. MoTepw TENIOBOM 3HEPINM Yepes U30N5ALMI0 TPYDONPOBOAOB 3a pacueTHbIM nepuog, Mkan (M),
onpeaensatoTca no popmyne:

Z '&Qus = Z ﬁQ&s.xads + Z ‘E‘Q&s.uaam + Z ﬁQ&s.uaﬂm :
0 ] 0 ] (26)

rae DQy; nogs - CPEAHEE YACOBOE 33 PAaCcYeTHbIV Nepuog 3Ha4YeHMe TENIOBbIX MOTEPb Yepes U30NALMIO,
onpegensemoe CyMMapHoO A5 nogatoLero n obpatHoro TpybonpoBoaoB TEM/IOBOM CETU NOA3EMHOMN
npoknaaku, N’kan/u (Fax/u);

DQus aps.n - CPEAHEE HACOBOE 3a PACYETHbIV NEPUOL, 3HAYEHME TENIOBbIX MOTEPb Yepes U30/1ALMIO,
onpeaensemoe A4 noaatollero TpybonpoBoaa TeNA0BOM CeTU Haa3eMHOM Npoknaaku, Mkan/u (Fax/uy);

DQus haps.0 - TO XKe, Ana obpaTHoro Tpybonposoaa TeNN0BOM CETU HAA3EMHOM NPoKnaaku, Nkan/y (Fax).

3HauyeHus Tennosbix NoTepb, MNkan (FAx), B dopmyne (26) onpeaensaoTca ¢ NOMOLLbIO NepecyeTa
HOPMUPYEMbIX 3HAYEHUIN CPeAHMX 3a O YaCoBbIX NOTEPb TENIOBOW SHEPTMM PACCMATPMUBAEMBbIX
TpybonpoBoAOB Ha CpesHME 33 PACYETHBIN NepMoa 3HAaYeHMA TeMNepaTypbl TENNOHOCUTENA B
noaarLLmnx u obpaTHbIX TpybonpoBoaax U TemnepaTypbl OKpYrKatoLen cpeabl No dopmynam:

® £, i, — 2f
— Ly Tl P
Z &Qus.w:is - Qus.m:'dsz P +f — = Fyzzoa; (f’l@' +£2¢}' - Ef’zp@')'
] Lp.z Dep 2 p.cp .z (27)
® g, —i
_ lep N
Z &Qus.uadsx - Q&s.:m&'sx.z T Huinaina (f’l@l - f’:u} )’
0 lep.2 _zu.q.z (28)

" £q o, — &
— dep Mip
Z "I}‘Qus xadze T Qusxads.az T = s npdze (zﬂq - r’:u}' )’
0 Ay .2 NP2 (288)

rae Qusnops.r - CPEAHEE 33 FOA 3HAYEHME HOPMUPYEMbIX YAaCOBbIX TEM/I0BbIX NOTEPb TPyHonpoBoaamm
TEN/I0BOW CeTM TenaocHabatowen opraHn3aumm nam aboHeHTa, onpeaensemoe CYMMapHoO Ans
nogatowero n obpatHoro Tpy6onpoBoA0B NoA3EMHOM NPoKNaaKK, MKan/u (FOx/4);

Quis haps.n.r - CPEAHEE 33 FOA 3HAYEHME HOPMMPYEMbIX HaCOBbIX TEMNI0BbIX NOTEPb NOAAIOLLETO
TpybonpoBoaa TeN/I0BOM CETU HaA3EMHOM NPOKNAAKM TENNOCHAbKatoLwen opraHn3aumnmn namn aboHeHTa,
Ikan/u (FO/4);

Quis waps.or - TO e, 0BpaTHOro Tpybonposoaa, Mkan/u (FAx/u);



ticp M tacp - CPEAHME 33 PacYeTHbIN Neproa 3Ha4YeHMA TemnepaTypbl TENJOHOCUTENA B NOAAIOLLEM U
obpaTHOM Tpybonposogax Tensoson cetu, °C;

tp.cp - CPEAHEE 33 PACYETHDbIV Nepros 3Ha4YeHne TemnepaTypbl FPYHTa Ha rybuHe 3a10XKeHus
TpybonpoBoaos TensioBoi cetn, °C;

tu.cp - CPEAHEE 33 pacyeTHbIV Nepuos, 3HaYeHe TemnepaTypbl HapY»KHOro Bo3ayxa,°C,

ticp I M toep - CPEAHME 32 oA 3HaYeHMA TeMNepaTypbl TEMIOHOCUTENA B NoAatowwem 1 obpaTHOM
TpybonpoBoaax Tensosomn cetu, °C;

trp.cpr - CPEAHEE 3@ rOA 3HaYeHNe TemnepaTypbl FPyHTa Ha rybuHe 3anoxeHnsa Tpybonposoaos
Tennosol cetun, °C;

tu.cp.r - CPEAHEE 33 rof, 3HAYEHWe TemnepaTypbl HapyKHOro BO3ayXa, °C;

Qus.nogs - YAE/bHbIE MOTEPU TENNOBOMN 3HEPrMm obommm Tpybonposogamm TeNNOBOM CETU NOA3EMHOM
NpoknagKku yepes nsonauumio, Nrkan/u°C (FAx/4°C);

Qua.aga.n - TO XKe, Nogatowmm TpybonpoBoAOM TENIOBOM CETU HAA3eMHOM NpokAaakK, Nkan/yu°C

(FAx/4°C);
Qus.mags.o - TO XKe, 06paTHbIM Tpybonposogom Tennosow cetu, Mkan/u°C (FAx/4°C).

48. nA pacyeTa TEN/I0OBbLIX NOTEPb Yepes U3onsaLMto TPybonNpoBoAOB TENIOBOM CETU
TenaocHabKarLen opraHM3aLLMm 32 pacieTHbIN Neproa, cpeaHne 3HaYeHNa TemnepaTypsbl
TENJ0HOCUTENA B NOAAIOLLEM M 06paTHOM TpyHONpPOBOAAX 33 3TOT NEepUoA cieayeT NPUHMMATb KaK
cpeaHue 3HaueHMs TemnepaTypbl TENJOHOCUMTENA B TPYOONPOBOAAX BbIBOAHbIX KONNEKTOPOB UCTOYHMKA
Tenna.

49. InA pacyeTa NoTepb TEMNIOBOM IHEPrMM Yepes n3onaumio TpybonpoBoAoB y4acTKOB TENIOBOM CETH,
HaxoAaAwmxca Ha 6anaHce abOHEHTOB, YKasaHHbIe Bbile (n. 48) 3HaYeHUa TemnepaTypbl TENJIOHOCUTENS
cnegyeT NPUHUMATb KaK cpegHue 3HaYeHUs TemnepaTypbl ero B COOTBETCTBYOWMX Tpy6onpoBoaax
TEN/I0BOW CETM Ha rpaHuMLax pasaena ee no 6anaHCOBOM NPUHAANEKHOCTU. B ciyyae, ecim pernctpaums
3HaYeHui TemnepaTypbl TENJOHOCUTENA HE NPOU3BOANTCA, MOXKHO MPMHUMATL 3TV 3HAYEHUA PABHbLIMU
COOTBETCTBYIOLMM 3HAYEHUAM TEMMNEPATYPbI TENJIOHOCUTENA Ha KOJIIEKTOPaX UCTOYHUKA Tena.

NPUNOXEHUE 1

OnpeaeneHune pacyeTHbIX YaCoBbIX Harpy3oK OTONAEHUA, NPUTOUYHOM BEHTUNALUM U ropaYvero
BOAOCHabXxeHuA.

PacuyeTHble TennoBble HarpysKku
1. OtonneHue

1.1. PacyeTHYIO 4acCoBYO TEM/IOBYIO Harpy3Ky OToNAeHMA cneayeT NPUHMMaTb No TUMOBLIM AN
WMHANBUAYANbHbIM NPOEKTaM 34aHNN.

B cnyyae oTAMumMA NPUHATONO B MPOEKTE 3HAYEHUA PacYeTHOM TeMnepaTypbl HaPYKHOTO BO3AyXa AN
NPOEKTUPOBAHWUS OTOMJEHUSA OT AEeNCTBYHOLLErO HOPMATMBHOIO 3HAYEHWA AN KOHKPETHOW MECTHOCTMH,
HeobXxoAMMO NPOU3BECTU NepecyeT NPMBELEHHON B NPOEKTE PACcYEeTHOW YacoBOM TEMNIOBOM HarpysKu
oTanAnMBaemoro 34aHus no popmyne:



_ g “Rps
Q.;;l,p - Q.;:l - . =

np _
fs f’u.pﬂ.mp (1)

rae Q. - PacyeTHas YacoBas Ten/I0Ban HarpysKa oTonaeHua 3ganusa, Nkan/y (TOx/4);

Qo np - PACYETHAA YaCOBaA TENIOBAA HAarpy3Ka OTOMIEHUA 34aHWA NO TUNOBOMY WU UHAMBUAYAbHOMY
npoekTy, Mkan/u (F4x/u);

1, - pacyeTHan TemnepaTtypa Bo34yxa B OTan/JiMBaemom 34aHum, °C; NPUHUMAETCA B COOTBETCTBUM C
rnasoi CHuM 2.04.05-91 [6] n no 1abn.1;

tup.o - PACYETHAA TemMNepaTypa Hapy>KHOro BO34yxa A/1A NPOEKTUPOBaHNA OTOMIEHNA B MECTHOCTY, rae
pacnonoxeHo 3aaHue, cornacHo CHuM 2.04.05-91 [6],°C;

tup.o.np - PACHETHAA TEMMEPaTypPa HaPY}KHOTO BO3AyXa A/1A NPOEKTUPOBAHMA OTONNEHWUA NO TUMOBOMY
AN MHAMBUAYaNbHOMY NpoekTy,°C.

Ta6nv|u,a 1. PacyetHan Temnepartypa Bo3ayxa B oTanJinBaemMmbiX 34aHUAX

PacyeTHas TemnepaTtypa Bo3ayxa B 34aHuK t
HanmeHoBaHue 3aaHUA patyp Ay A &

°C
*Kunoe 3panune 18
lFocTMHMUA, obLWeXMTUE, AAMUHUCTPATUBHOE 34aHNE 18 -20
[eTcKkuin cag, Acnn, NONUKAMHWKA, ambynaTopus, 20
aucnaHcep, 6o0abHMUA
Bbicwee, cpeaHee cneumanbHoe yyebHoe 3aBeeHuE,
LWKONA, WKONA-UHTEPHAT, NpegnpuaTtune 16
06LWEecTBEHHOro NUTaHUA, KNyb
TeaTp, marasuH, noxapHoe gerno 15
KuHoTteaTtp 14
Mapax 10
baHun 25

B MeCTHOCTSX C pacyeTHOM TemnepaTypoi HapyKHOro BO3AyXa A1 NPOEKTUPOBaHMA oTonaeHus -31°C u
HUXKe 3HaYeHMe pacyeTHOM TeMNepaTypbl BO34yXa BHYTPW OTan/IMBaeMbIX XWU/bIX 34aHUI cneayeT
NPUHMMATb B COOTBETCTBUM C rnasoi CHumM 2.08.01-85 [7] 20°C.

1.2. Mpu OTCYTCTBUM NPOEKTHON MHPOPMALLMM PACUYETHYIO YacOBYHO TEM/IOBYIO HArpy3Ky OTON/EHUA
OTAEe/IbHOro 34aHNA MOXKHO OnpeaennTb Mo YKPYNHEHHbIM NoKasaTenam.

Q;:-_p =o'y, (zs _z:\!.p)(1+Kx.p)10_3’ (2)

rae a - NonpaBoYHbIiN KO3GDULMEHT, YU4UTLIBAIOLLUA OTANYME PAaCYETHOM TeMMepaTypbl Hapy»KHOro
BO3AyXa A/1A NPOEKTMPOBAHUA OTONNEHUA t, , , B MECTHOCTM, FAe pacnoNoXeHo paccMaTpusaemoe
34aHue, oT t,, , .= -30°C, Npun KOTOpOI ONpeseNneHo COOTBETCTBYIOLLEe 3HAUYEHNE J,; MPUHMMAETCA NO
Tabn. 2;

V - 06beM 34aHUA N0 HapyXHOMY 06Mmepy, M>;



Jo - YAe/bHaA OTONUTeNbHAA XapaKTepuUCTUKa 34aHuna npu t, ,= -30°C, Kkan/m>u°C (Kﬂ,)-K/M3‘-I°C);
npMHUMaeTcs no 1abn. 3 n 4;

Ku.p - PacyeTHbIl KO3pOULMEHT MHPUABTPALMK, 06YCNOBAEHHON TEMNOBLIM U BETPOBLIM HANoOPOM, T.€.
COOTHOLLEHME TEN/IOBbIX NOTEPb 34aHNEM C MHOUABTPaUMEN U Tenonepeaayei Yepes HapyKHble

OrpaykAeHUA Npu TeMmnepaType Hapy»KHOro BO34yXa, PacH4eTHOW A1a NPOEKTUPOBAHMA OTOMNIEHHUS.

Tabnnua 2. MonpaBouHbI KO3GPULUNEHT a ANA HKUNbIX 3A4aHUI

PacuetHasn
TemnepaTtypa
Hapy»KHOro 0 -5 -10 -15 -20 -25 -30 -35 | -40 | -45 -50 | -55
Bosayxa t, p,
°C
a 205 167 | 145 | 129 | 1,17 1,08 | 1,00 | 0,95 09 | 0,85 | 0,82 | 0,8
Tabanua 3. YaenobHas oTonuTeibHaA XapaKTepUCTUKaA XKUAbIX 34aHUM
YaenbHaa oTonuTenbHas YaenbHaa otonuTenbHas
HapyHbIl XapaKTePUCTUKA 0o, KKan/mM>u°C HapysKHbli1 XapaKTePUCTHKA O, KKan/M>4°C
CTPOUTE/IbHbI (k[k/M>4°C) CTPOUTENbHDIM (KOK/M>4°C)
obvem V, m* NOCTpOWKa A0 | NocTpoiiKa nocne | obvem V, m® nocTpolika oo NOCTPOMKa
1958 . 1958r. 1958 . nocne 1958r.
100 0,74 (3,1) 0,92 (3,85) 4000 0,4 (1,67) 0,47 (1,97)
200 0,66 (2,76) 0,82 (3,43) 4500 0,39 (1,63) 0,46 (2,93)
300 0,62 (2,6) 0,78 (3,27) 5000 0,38 (1,59) 0,45 (1,88)
400 0,6 (2,51) 0,74 (3,1) 6000 0,37 (1,55) 0,43 (1,8)
500 0,58 (2,43) 0,71 (2,97) 7000 0,36 (1,51) 0,42 (1,76)
600 0,56 (2,34) 0,69 (2,89) 8000 0,35 (1,46) 0,41 (1,72)
700 0,54 (2,26) 0,68 (2,85) 9000 0,34 (1,42) 0,4 (1,67)
800 0,53 (2,22) 0,67 (2,8) 10000 0,33 (1,38) 0,39 (1,63)
900 0,52 (2,18) 0,66 (2,76) 11000 0,32 (1,34) 0,38 (1,59)
1000 0,51 (2,14) 0,65 (2,72) 12000 0,31 (1,3) 0,38 (1,59)
1100 0,5 (2,09) 0,62 (2,6) 13000 0,3 (1,26) 0,37 (1,55)
1200 0,490 (2,05) 0,6 (2,51) 14000 0,3 (1,26) 0,37 (1,55)
1300 0,48 (2,01) 0,59 (2,47) 15000 0,29 (1,21) 0,37 (1,55)
1400 0,47 (1,97) 0,58 (2,43) 20000 0,28 (1,17) 0,37 (1,55)
1500 0,47 (1,97) 0,57 (2,39) 25000 0,28 (1,17) 0,37 (1,55)
1700 0,46 (1,93) 0,55 (2,3) 30000 0,28 (1,17) 0,36 (1,51)
2000 0,45 (1,88) 0,53 (2,22) 35000 0,28 (1,17) 0,35 (1,46)
2500 0,44 (1,84) 0,52 (2,18) 40000 0,27 (1,13) 0,35 (1,46)
3000 0,43 (1,8) 0,5 (2,09) 45000 0,27 (1,13) 0,34 (1,42)

3500 0,42 (1,76) 0,48 (2,01) 50000 (0,26 (1,09) 0,34 (1,42)



Tabauua 4. YaenoHana TenioBaA XapaKTePUCTUKA afMUHUCTPATUBHDIX, Ie4ebHbIX U KYJIbTypHO-
NPOCBETUTE/IbHDBIX 34aHUI, AETCKUX yupeXxaeHUn

HaumeHoBaHuWe 3gaHnin | Obbem 3gaHuii V, YaenbHble Tena0oBble XapaKTepUCTUKU
m ANA OTONNEHUA ,, ONA BEHTUNALUMM (g,
Kkan/m>u°C (kx/m>u°C) Kkan/m>u°C (kO/m*u°C)
1 2 3 4
ALMUHUCTPATUBHbIE Ao 5000 0,43 (1,8) 0,09 (0,38)
3/1aH1A, KOHTOPbI a0 10000 0,38 (1,59) 0,08 (0,33)
80 15000 0,35(1,46) 0,07 (0,29)
6onee 15000 0,32 (1,34) 0,18 (0,75)
Kny6bi Ao 5000 0,37 (1,55) 0,25 (1,05)
40 10000 0,33 (1,38) 0,23 (0,96)
6onee 10000 0,3 (1,26) 0,2 (0,84)
KuHoTeaTpbl 0o 5000 0,36(1,51) 0,43 (1,8)
80 10000 0,32 (1,34) 0,39(1,63)
6onee 10000 0,3 (1,26) 0,38 (1,59)
Tearpsl A0 10000 0,29 (1,21) 0,41 (1,72)
80 15000 0,27 (1,13) 0,4 (1,67)
80 20000 0,22 (0,92) 0,38 (1,59)
80 30000 0,2 (0,84) 0,36 (1,51)
6onee 30000 0,18 (0,75) 0,31(1,3)
MarasuHbl no 5000 0,38 (1,59) -
80 10000 0,33 (1,38) 0,08 (0,33)
6onee 10000 0,31(1,3) 0,27 (1,13)
[eTcKue caabl U Acan no 5000 0,38 (1,59) 0,11 (0,46)
6onee 5000 0,34 (1,42) 0,1(0,42)
LLIKonbl B BbiCLUME Ao 5000 0,39 (1,63) 0,09 (0,38)
y4yebHble 3aBeaeHus a0 10000 0,35 (1,46) 0,08 (0,33)
60nee 10000 0,33 (1,38) 0,07 (0,29)
BONbHULbI Ao 5000 0,4 (1,67) 0,29 (1,21)
A0 10000 0,36 (1,51) 0,28 (1,17)
A0 15000 0,32 (1,34) 0,26 (1,09)
60nee 15000 0,3 (1,26) 0,25 (1,05)
baHsa Ao 5000 0,28 (1,17) 1,0 (4,19)
A0 10000 0,25 (1,05) 0,95 (3,98)
60nee 10000 0,23 (0,96) 0,9 (3,77)
MpayeyHble 0o 5000 0,38 (1,59) 0,8(3,35)
A0 10000 0,33 (1,38) 0,78 (3,27)
60nee 10000 0,31 (1,3) 0,75 (3,14)
MpegnpuaTua 0o 5000 0,35 (1,46) 0,7 (2,93)
obuecTBeHHOro Ao 10000 0,33 (1,38) 0,65 (2,72)
NUTaHUA, CTONIOBbIE, 6onee 10000 0,3 (1,26) 0,6 (2,51)
$abpUKN-KYXHU
NabopaTtopumn no 5000 0,37 (1,55) 1,0 (4,187)
A0 10000 0,35 (1,46) 0,95 (3,98)
60nee 10000 0,33 (1,38) 0,9 (3,77)
MoxapHble aeno 0o 2000 0,48 (2,01) 0,14 (0,59)
Ao 5000 0,46 (1,93) 0,09 (0,38)
6onee 5000 0,45 (1,88) 0,09 (0,38)
Fapaxu 0o 2000 0,7 (2,93) -
8o 3000 0,6 (2,51) -




80 5000 0,55 (2,3) 0,7 (2,93)

6onee 5000 0,5 (2,09) 0,65 (2,72)

3HaueHue V, M°, cnegyeT NpUHUMaTh Mo MHGOPMALMM TUNOBOTO MU UHAVBUAYANLHOMO NPOEKTOB
34aHuA Uan Bopo TexHUYeckon nHBeHTapusauum (6TU).

Ecnu 3maH1e UMeeT YepAadHoe nepekpbITUe, 3HaueHe V, M°, onpesenseTca Kak NponsseaeHne
NioWaam ropu3oHTaNbHOIO CeYEeHMA 34aHNA Ha YPOBHe ero | aTaxa (Hag, LLOKOJIbHbIM 3TaXKOM) Ha
BbICOTY 3Z@aHWNS OT YPOBHA YNCTOTO Nnoa | aTaxka A0 BepXHEW NJA0CKOCTU TEMNI0U305LMOHHOTO €108
YyepaaYHOro NepeKpbITUSA, MPU KPbILAX, COBMELLEHHbIX C YepAaYHbIMU NEePEKPbITUAMM, - 40 CpeaHel
OTMETKM BepXa KpbILWK. BbicTynatowme 3a NOBEPXHOCTM CTEH aPXMUTEKTYPHbIE AeTa/v U HULLM B CTEHAX
3/1aHM1A, a TAK}Ke HEOTaN/IMBAaEMbIE NI0AKMM NPU ONpeaeieHUN PacyeTHOM YacoBOM TENNOBOW HarpysKu
OTOMJ/IEHMA HE YYUTbIBAKOTCS.

ﬂpm Ha/1M4nun B 34aHNN OTanJinBaemoro noasasaa K nosiyd4eHHoMmy O6'b€MV OoTan21nBaemoro 3aaHunA
Heobxoammo ao6asuTb 40% obbema aToro noasana. CtpouTeibHbIA 06bEM NOA3EMHOM YacTW 34aHUA
(noaBan, LOKONbHbBIN 3TaxK) onpeaenseTca Kak NpoM3BeaeHue Naowaam ropusoHTaIbHOrO CeYeHus
3[1aHWNA Ha YPOBHe ero | aTayka Ha BbICOTY NogBana (LoKOJbHOIo 3Taxa).

PacueTHbI KO3ddULMeHT nHPMAbTPaumm K, , onpeaenaerca no popmyne:

Ky, =107 Jl2gL| 1- ——22 | 4w}
(3)

rae g - ycKopeHue cBo6OAHOTO NageHus, m/c’;
L - cBoboaHan BbICOTa 34aHUA, M;

W, - pacyeTHas ANA AaHHON MECTHOCTM CKOPOCTb BETPA B OTONWUTENbHbBIN Nepuog, M/c; NPUHUMAETCA Mo
CHuM 2.04.05-91 [6].

BBOAWTb B pacyeT Tak Ha3blBaeMylo MOMNPaBKy Ha BeTep He TpebyeTca, T.K. 3Ta BE/IMUYMHA YIKe yUTeHa B

dopmyne (3).

[N 30aHNIM, 3aKOHYEHHbIX CTPOMUTEIbCTBOM, PACYETHYHO YacOBYIO TEMNOBYHO Harpy3Ky OTONAeHUA
cneayert yBeiMuMBaTb Ha NepBblii OTONUTE/IbHBIN Nepuoa;:

ONA KAMEHHbIX 34aHWNIN, NOCTPOEHHbIX:

- B Mae - UoHe - Ha 12%;

- B UKOJ1e - aBrycTe - Ha 20%;

- B ceHTAbpe - Ha 25%,

- B OTONUTENIbHOM Nepuoae - Ha 30%.

1.3. YaenbHyto OTONUTE/IbHYIO XapaKTepPUCTUKY 34aHNA J,, KKan/ M>u°C (kk/M>u°C), npw oTCyTCTBMN B

Tab6/1. 3 1 4 COOTBETCTBYHOLLETO Er0 CTPOUTE/ILHOMY 06bEMY 3HAYEHUSA (,, MOXKHO ONpPeaeUTb MO
dopmyne:




)

ga = ]
73 (4)

roe a=1,66 KKan/M2’83q°C=1,85 Kﬂm/M2’83q°C; n=6 - AnA 34aHUN cTpouTenbCcTea Ao 1958 r.;
a=1,3 kkan/m*¥°4°C=1,52 kx/M**°4°C; n=8 - ans 3maHuit cTpouTenscTsa nocse 1958 r.

1.4. B cnyyae, ecnm YacTb XKUI0T0 343aHMA 3aHATA 0OLWECTBEHHbBIM yUYpeXxaeHnem (KOHTopa, MarasuH,
anTeKa, NPUEMHbIA MYHKT NPaYyeyHom U T.4,.), pacyeTHas YacoBas TensoBas Harpyska oTonjaeHus
OOJIKHA bbITb onpeaeneHa no npoekTy. Ecam pacyeTHas YacoBas TeN/I0Ban Harpyska B MPOeKTe yKasaHa
TOJ/IbKO B LLE/IOM MO 343HUI0, UK B C/ly4ae onpesesieHns ee Mo yKPynHEeHHbIM NOKasaTenam, TenaoByto
HarpysKy oTAe/IbHbIX MOMELLEHWNIA MOXKHO ONpeaeInTb Mo NaowWwaan NoBEPXHOCTU Ten1006MeHa
YCTaHOBJIEHHbIX HarpeBaTe/IbHbIX NPUBOPOB, MCMO/b3ya 0bLLee ypaBHEHWE, ONUCbIBAIOLWLEE UX
Tennootaauvy:

O = kR, )

rae k - KoappULMeHT Tennonepesaumn HarpesaTebHOro Npubopa, KKan/ m>u°C (Kx/m’u°C);
F - nnowazaps NoBepxXHOCTM TenIo06MeHa HarpeBaTebHoro npuéopa, m?;

Dt - TemnepaTypHbIM Hanop HarpeBaTesibHOro Npmnbopa,°C, onpeaensemblii Kak pasHOCTb cpeaHen
TemnepaTtypbl HarpeBaTe/IbHOro Npubopa KOHBEKTUBHO-U3/TyYaloLLEero AeNCcTBUA U TemnepaTypbl
BO3/4yXa B OTan/iMBaeMOM 34aHUN -

_hth

M -
2 (6)
roe t; n t, - Temnepartypa TENJIOHOCUTENA Ha BXOE M BbIXOAe HarpesaTenbHOro npubopa,
COOTBeTCTByIOLLI,aFI paCHETHbIM yCl'IOBWFIM ana I'IpoeKTl/IpOBaHVIﬂ oTonneHwusa, °C.

MeToauKa onpeaeneHns pacyeTHOM YacoBOM TEMNNOBOM HArpysKkn oTonaeHUa No NOBEPXHOCTH
YCTaHOB/IEHHbIX HarpeBaTesbHbIX NPMBOPOB cUCTEM OTOMNIeHUA NpuBeaeHa B [5].

1.5. MNpu NoAKNOYEHNN NONOTEHLECYLLNTENEN K CUCTEME OTOMN/IEHUA PACYETHYIO YaCOBYIO TEM/IOBYIO
HarpysKy 3TUX OTOMUTENbHbIX MPMBOPOB MOXKHO ONPEAENUTb KaK TENN00TAAYY HEM30/IMPOBAHHbIX TPY6
B MOMELLLEHNN C pacyeTHOM TemnepaTypoit Bo3ayxa t,=25°C no meToamKe, npuBegeHHoM B [5].

1.6. Mpun OTCYTCTBUM NPOEKTHBIX AAHHbIX M ONPEAENEHNN PACYETHOM YacOBOM TENIOBOM Harpysku
oTOoNAEHUA NPOU3BOACTBEHHbIX, OOLLECTBEHHbIX U APYIUX HETUNOBBIX 343aHWI (rapaykel, NoA3eMHbIX
oTan/iMBaembIx nepexonos, 6acceliHOB, MarasnHoOB, KNOCKOB, anTeK U T.A4.) N0 YKPYNHEHHbIM
nokasaTensm, yTOYHEeHME 3HAYEHWNIN STOW HArpy3Ku ciegyeT NPoM3BOANTb MO NIOWAAN NOBEPXHOCTU
TENN00OMEHA YCTAaHOB/IEHHbIX HAarpeBaTe /IbHbIX MPUBOPOB CUCTEM OTOM/IEHUS B COOTBETCTBUM C
MeTOoAMKOM, NnpuBeaeHHoOM B [5].

2. MpUTOYHaA BEHTUNALMA
2.1. NMpw HANMYMM TUNOBOTO UAN MHAMBUAYANbHOTO MPOEKTOB 343aHUS Y COOTBETCTBUM YCTAHOBNEHHOTO

060py0BaHNA CUCTEMBI MPUTOYHOMN BEHTUAALMMN NPOEKTY PAaCYETHYHO YaCOBYIO TEMJIOBYIO HarpysKy
BEHTUIALMUM MOXKHO NPUHATL MO NPOEKTY C yYETOM Pa3/INUMA 3HAYEHWNI PacYETHOW TemnepaTypbl



HapY»KHOTo BO34yXa A1 NPOEKTUPOBAHUA BEHTUNALMMN, NPUHATOTO B MPOEKTE, U AEACTBYIOWNM
HOPMaTMBHbIM 3HaYeHNEeM ANA MECTHOCTU, FAe PacrnoNoXKeHO paccmaTpuMBaemMoe 3gaHue.

MepecyeT nponssoanTca No dopmyne, aHanormuHomn dopmyne (1):

_ & Mp
Qe.p - Q& T

np
L, _f’:ux_rs (1a)

roe Qg p - PacyeTHaA YacoBaA TENNOBAA Harpy3Ka NPUTOYHOM BeHTUAALMK, TKan/u (FaxK/4);
Qg.np - PACUETHAA YacoBaA TENNOBAA HArPy3Ka NPUTOYHOM BEHTUNALMK MO NPoeKTy, MKan/u (Fax/y);

tu.np.s - PAaCYETHAA TemMnepaTypa Hapy>KHOro BO3/yxa, MPM KOTOPOK onpeAeneHa TenaioBasa Harpyska
NPUTOYHOM BEHTUAALMN B NPoeKTe, °C;

ty.ps- - PACYETHAA TEMNEPaATYPa HaPYXXHOIO BO3Ayxa A1A NPOEKTUPOBAHUA NPUTOYHOM BEHTUAALMMU B
MECTHOCTU, rae pacrnonoXKeHo 3gaHue, °C; npuHMmaeTca no ykasaHusam CHuM 2.04.05-91 [6].

2.2. Mpw OTCYTCTBMUM NPOEKTOB UNN HECOOTBETCTBMM YCTAaHOB/IEHHOrO 060PYA0BaHUA NPOEKTY pacyeTHan
YyacoBas Ten/j0Ban Harpyska NPUTOYHOM BEHTUNALMMU A0NKHA BbITb ONpesesieHa No XapaKTePUCTUKAM
060py0BaHNA, YCTAHOBAEHHOTO B AENCTBUTEIbHOCTM, B COOTBETCTBMU C 0bLielt dopmynoi,
onucbiBatoLen TeNN00TAaYY KanopndepHbIX YCTaHOBOK:

O = kEAE, (6a)

£ +z2 B T +1,r:4
2 2

M=

roe

B 3TOM BbIpaKeHUn t, U t; - COOTBETCTBEHHO pacyeTHble 3HAYEHUA TEMMNEPATYPbl BO34yXa HA BXO4E U
BblxoZe KanopudepHon yctaHoBKM, C.

MeToauKa onpeaeneHns pacyeTHOM YacoBOM TENNOBOM HArpy3KM NPUTOUHBIX KanopUdepHbIX
YCTaHOBOK M3/0XeHa B [5].

[onycTumo onpeaenatb pacyeTHYIO YaCoBYHO TEMIOBYIO Harpy3Ky NPUTOYHOM BEHTUAALMUK
06LLEeCTBEHHbIX 34aHMIA N0 YKPYNHEHHbIM NOKa3aTeasaM CornacHo popmyne:

Qs.p = que (ﬁs - iH-Fﬁ)‘lD_E’ (2a)

roe gs - yaebHasa TenaoBas BEHTUAALUMOHHAA XapaKTePUCTUKA 34aHUSA, 3aBUCALLAA OT HasHaYeHuA U
CTPOUTENILHOTO 06bEMa BEHTUAMPYEMOTO 34aHuA, Kkan/m>u°C (KOx/M4°C); MOXKHO MPUHUMATB MO
Taba. 4.

3. lopayee BoAoOCHabXeHne

3.1. CpeaHnAna yacoBan TennoBas HarpysKka ropayero BogocHabxeHuna notpebuTensa TenNI0BOM SHePrum
Q;.p, MKaN/u (TAx/4), onpepensetca no popmyne:

aM[55—¢ 07
Qz = = + Q:wx ?
i 24 (7)



rae a - Hopma 3aTpaT BoAbl Ha ropsayee BogocHabeHue aboHeHTa, A/ed. USMepeHua B CYTKK; A0/KHA
6bITb YTBEPKAEHA MECTHbIM OPraHOM CaMoynpPaBAEHUSA; MPU OTCYTCTBUN YTBEPIKAEHHbIX HOPM
npuHumaetca no Tabauue Npunoxenus 3 (obsasatensHoro) CHuM 2.04.01-85 [8];

N - KoAn4ecTBo eaAnHUL, n3ImepeHuna, oTHeCeEHHOE K CYyTKaM - KOIn4eCTBo MMTEHEﬁ, yyalwmxca s yHE6HbIX
3aBeAeHUAX U T.4.;

1, - TEMNepaTypa X0/104HOM BOAONPOBOAHOW BOAbI B OTOMUTE/bHBIN Nepuog, °C; npu oTCyTCTBUM
A0CTOBEPHOW MHPOpMaLUm npuHUmaetca t,,=5°C;

Q.. - Ten10Bble NOTEPU B MECTHOWN CUCTEME FOPAYEro BOAOCHaAbXKeHMs, B NOAAIOLLEM U
LUMPKYNALMOHHOM TPybonpoBoAax Hapy»KHOM CeTU ropadero BogocHabxernna Mkan/u (MOx/u).

3.2. CpeAHIOl0 YacoBYHO TEMOBYIO HArPy3Ky ropaYero BOAOCHAOKEeHNA B MEXOTOMNUTE/IbHbIM Nepuoa,
M'kan (F'4xK), MOXHO ONPeaenuTb U3 BblpaXKeHUs:

i, —¢
ST R e s 2.2
Lo — i, (8)

roe Q;cps - CPEAHAA YacoBan TENI0BAsA Harpy3Ka ropavero BOSOCHAbKEHUA B OTONUTENbHbBIV Nepuoa,
Fkan/u (Fox/v);

b - KO3pOMUMEHT, yUUTbIBAIOLWMIA CHUKEHME CPedHEN YaCOBOM HAarpy3KuM ropAavyero Bog0oCHabKeHuns B
MeXOTONUTE IbHbI Neproa No CPaBHEHMIO C HAarPy3KOM B OTOMUTE/IbHbIN Nepuoa; npu oTcyTCTBUN
YTBEPKAEHHOIO 3Ha4YeHus, b npuHMmaeTca paBHbim 0,8 ANS KUANLLHO-KOMMYHaIbHOrO cekTopa, 1,2 -
1,5 - ANA KYpPOPTHbIX, KOXKHbIX TOPOAOB U HaceNeHHbIX MecT, Ansa npegnpuatuii - 1,0;

t.,, trs - TEMNEpPATYpPa ropAYelt BoAbl COOTBETCTBEHHO B MEKOTOMUTE/bHbIA U OTONUTE/bHBIN Nepuoa,
OC;

t. tie - TEMNEpPATYPA XO/I04HOM BOAONPOBOAHON BOAbI COOTBETCTBEHHO B MEKOTOMNUTENbHbIN U
oTonuTenbHbIN nepuog, °C; Npu OTCYTCTBUM AOCTOBEPHbIX CBeAEeHUI NpuHMmaeTca t, ,=15°C, t, ,=5°C.

3.3. TennoBble noTepun TPyH6ONPOBOAAMMN CUCTEMbI FOPAYETrO BOAOCHABKEHNA MOTYT ObITb ONpeseeHbl
no popmyne:

_ 2 Kidd, [ty +2,) _

o 5 f’::l?@l (1 - ’?:L

(9)

rae Ki - KoappUUMEHT Tenaonepesaum yuactka HEM30AMPOBaHHOM TPY6bI, Kkan/m*u°C (KOx/M*4°C);
MO3KHO NpuHUMaTb Ki=10 Kkan/m’u°C (41,87 kx/m>4°C);

di u | - anametp TpyObl Ha y4yacTKe U ero gAvHa, m;

t, n t, - TemnepaTypa ropsayeit BOAbl B HaYane U KOHLLE pacyeTHOro yyactka Tpy6bsl,°C;

tokp - TEMMEPATYPa OKPY3KatoLLel cpeabl, °C; NPMHMMaeTCA No BUAY NPOKAAKM Tpy6:

- B 60p0o3aax, BEPTUKANbHBIX KaHANAX, KOMMYHMKALMOHHbIX LAXTaX CAHTEXKAOMH to,=23°C;

* B BaHHbIX KOMHaTaX t,4,=25°C;



* B KYXHAX M TyaneTax to,=21°C;

* Ha IECTHUYHBIX KNeTKax tqp,=16°C;

* B KaHa/1lax NOA3eMKOM NPOKAaAKN HapYXHOM CeTU ropAavero BoJOCHabKeHNA tow= trp;

* B TOHHeNAX tox,= 40°C;

- B HeoTan/nMBaembIx Nogsanax te, =5°C;

* Ha YepAakax t.,,=9°C (Npun cpegHelt TemnepaType Hapy»XHOro BO34yXa CaMOro X0/104HOro mecALa
oTonutesnbHoro nepuoaa t,=-11 ... - 20°C);

h - KoaddMuMeHT None3HOro gencTena TeNN0BOMN n3onAaunm TpybonposoAoB; NPUHMMAETCA ANA
Tpybonposoaos anametpom A0 32 mm h=0,6; 40 - 70 mm h=0,74, 80 - 200 mm h=0,81.

Tabnmua 5. YaenbHble Tenosble notTepu Tpy6onpoBoAoB cuctem ropauero BogocHabxxeHus (no

MecTy 1 cnocoby NpPoKiagKu)

MecTto 1 cnocob

Tennosble Nnotepu Tpybonposoaa, Kkan/um (KOK/4m) npu ycnoBHOM

NpoKnagKu AnameTpe, Mm
1 2 3 4 5 6 7 8
15 20 25 32 40 50 70
[naBHbI NOAAIOLLLNIMA - - - - 17,0 19,1 23,4 (98,0)
CTOAK B WTpabe nnm (71,2) (78,0)
KOMMYHMKaLMOHHOWM 30,0 (125,6)
LWaxTe, U30MpPOBaH 21,8 24,5
(91,3) (102,6)

CTosK 6es3 9,7 10,8 11,9 13,5 - - -
nosioTeHUecylnTeNnen, (40,6) (45,2) (49,8) (56,5)
N30/IMPOBaHHbIN, B
LLIAXTe CaHTeXKabuHbI, 12,8 14,2 15,7 17,8
6opo3ae nan (53,6) (59,5) (65,7) (74,5)
KOMMYHMKaLMOHHOM
LiaxTe
To e, C - 17,8 20,7 25,3 - - -
No/IOTEHLECYLIUTENAMM (74,5) (86,7) (105,9)

23,4 27,3 33,3

(98,0) (124,3) | (139,4)
Crosak 20,7 25,5 30,2 37,8 - - -
HEN30/IMPOBaHHbIN B (86,7) (106,8) | (126,4) | (158,3)
LLIAXTe CaHTeXKabuHbI,
60po3ae nnm 27,3 35,6 39,8 49,8
KOMMYHUKaLMOHHOM (114,3) | (249,1) | (166,6) | (208,5)
LLIAXTe NN OTKPLITO B
BaHHOM, KyxHe
PacnpegenutenbHbie
N30/IMPOBaHHbIE
TpybonpoBsoabl
(nopatowme) -
B nojsane n Ha 13,5 15,0 16,5 18,8 20,8 23,4 26,8 (112,2)

NIECTHUYHOW KNeTke




(56,5) (62,8) (69,1) (78,7) (87,1) (98,0) 36,2 (151,6)
16,6 13,4 20,3 23,1 25,6 26,8
(69,5) (56,1) (85,0) (96,7) (107,2) | (112,2)
Ha X0NO4HOM Yepaake 16,6 18,5 20,3 23,2 23,6 28,8 35,2 (147,4)
(69,5) (77,5) (83,0) (97,1) (107,2) | (120,6)
41,8 (175,0)
19,7 21,9 24,1 27,5 30,4 34,2
(82,5) | (91,7) | (100,9) | (115,1) | (127,3) | (143,2)
Ha Tenaom Yepaake 11,6 13,0 14,3 16,3 17,9 20,2 24,6 (103,0)
(48,4) (54,4) (59,9) (68,2) (74,9) (84,6)
31,2 (130,6)
14,7 16,5 18,1 20,6 22,7 25,6
(61,5) (69,1) (75,8) (86,2) (95,0) (107,2)
LUnpKynaunOHHbIE
TpybonpoBoapl
N30/IMPOBaHHbIE -
B nojgane 10,9 12,1 13,3 15,1 16,7 18,8 23,0 (96,3)
(45,6) (50,7) (55,7) (63,2) (70,0) (78,7)
29,6 (123,9)
14,0 15,6 17,1 194 21,5 24,2
(58,6) (65,3) (71,6) (81,2) (90,0) (101,3)
Ha Teniom yepaake 9,0 10,0 11,0 12,6 13,8 15,6 19,1 (80,0)
(37,7) (41,9) (46,1) (52,8) (57,8) (65,3)
25,7 (107,6)
12,0 13,4 14,8 16,9 18,6 21,0
(50,2) (56,1) (62,0) (70,8) (77,9) (87,9)
Ha X0NO0A4HOM Yepaake 14,0 15,6 17,1 19,4 21,5 24,2 29,6 (123,9)
(58,6) (63,3) (71,6) (81,2) (90,0) (101,3)
36,2 (151,6)
17,1 19,1 20,9 23,7 23,7 29,6
(71,6) (80,0) (87,5) (99,2) (99,2) (123,9)
LMpPKYNSALMOHHbIE
Tpybonposoabl
HEN30/IMPOBaHHbIE:
B KBapTUpax 20,0 24,6 29,2 36,6 43,0 52,0 72,0 (301,5)
(83,7) (103,0) (22,3) (153,2) | (180,0) | (217,7)
96,8 (405,3)
26,9 33,1 39,3 49,2 57,8 69,9
(122,6) | (138,6) | (164,5) | (206,0) | (242,0) | (292,7)
Ha NEeCTHUYHOWN KNeTKe 23,5 28,9 34,2 42,8 50,3 60,8 84,5 (353,8)
(98,4) (21,0) (143,2) | (179,2) | (210,6) | (254,6)
109,4
30,4 37,4 44,2 55,4 65,1 78,7 (458,1)
(127,3) | (156,6) | (185,1) | (232,0) | (272,6) | (329,5)
LMpKYyNSILMOHHbIE
CTOAKM B WITpabe
CaHTEeXHUYECKoM
KabWHbI MM BaHHOW:
M30/IMPOBaHHbIE 9,4 10,3 11,7 12,9 14,6 17,8 (74,5)
(39,4) (43,1) (49,0) (54,0) (61,1)
24,4 (101,2)
12,9 14,1 16,0 17,7 20,0




(54,0) (59,0) (67,0) (74,1) (83,7)
HEeN30/IMPOBaHHbIE 23,0 27,1 34,0 40,0 48,3 67,2 (281,4)
(96,3) (113,5) | (142,4) | (167,5) | (202,2)
92,1 (385,6)
31,5 31,5 46,6 54,8 66,2
(31,9) (131,9) | (195,1) | (229,4) | (277,2)

MpumeyaHue. B yucaumesne - yoesbHble meraoseie nomepu mpybonposooos cucmem 2opsa4ezo
8000CHabyceHUA 6e3 HerocpedcmeeHHO020 8000pa360pa 8 cucmemax mensaocHabxceHus, 8
3HameHamerne - ¢ HerocpedcmaeeHHbIM 8000pa3bopom.

Tabnmua 6. YaenbHble Tenn0Bble noTepu Tpy6onpoBoAo0B cucTem ropauero BogocHab»eHus (no

MNepenag,
Temnepartyp
,°C

30

32

34

36

38

40

42

44

46

48

50

52

nepenaay Temnepartypbi)

Tennosble NnoTepu Tpybonposoaa, Kkaa/um (KOK/4m), Npu yCNoOBHOM guameTpe, MM

15 | 20 | 25 | 32 | 40 | 50 | 70 | 80 | 100
22,0 | 28,0 | 350 | 44,0 | 480 | 54,0 | 68,0 80,0 | 97,0
(92,1) [(117,2 (146,5 (184,2(201,0 (226,1 |(284,7 (335,0 (406,1)

) ) ) ) ) ) )

23,0 | 30,0 | 37,0 | 47,0 | 50,0 | 58,0 | 73,3 | 85,0 | 103,0
(96,3) |(125,6 (154,9 (196,8 (209,4 (242,8(305,7 (355,9 | (431,3)
) ) ) ) ) ) )

25,0 | 32,0 39,0 | 50,0 | 53,0 | 61,0 | 77,0 | 91,0 | 110,0
(104,7/(134,0(163,3(209,4 (211,9 (255,4(322,4 (381,0 | (460,6)

) ) ) ) ) ) ) )

26,0 | 33,0 | 42,0 | 53,0 | 56,0 | 65,0 | 82,0 | 95,0 | 116,0
(108,9/(138,2 (175,9(221,9 (234,5(272,2(343,3 (397,8 | (485,7)

) ) ) ) ) ) ) )

28,0 | 35,0 | 44,0 | 56,0 | 60,0 | 68,0 | 86,0 |102,0  123,0
(117,2 (146,5(184,2 (234,5(251,2 (284,7 (360,1 (427,1| (515,0)

) ) ) ) ) ) ) )

29,0 | 37,0 | 46,0 | 59,0 | 63,0 | 72,0 | 91,0 |107,0 | 129,0
(121,4(154,9(192,6 (247,0 (263,8 (301,5 (381,0 (448,0 (540,11
) ) ) ) ) ) ) ) )
31,0 | 39,0 | 49,0 | 63,0 | 67,0 | 76,0 | 97,0 |114,0 | 137,0
(129,8(163,3/(205,2 (263,8/(280,5 (318,2 (406,1(477,3 | (573,6)

) ) ) ) ) ) ) )

33,0 | 42,0 | 52,0 | 66,0 | 71,0 | 81,0 |103,0 121,0 | 145,0
(138,2(175,9(217,7(276,3(297,3 (339,1 |(431,3 (506,6  (607,1)

) ) ) ) ) ) ) )

34,0 | 44,0 | 54,0 | 70,0 | 75,0 | 85,0 |108,0 127,0 | 154,0
(142,4(184,2(226,1/(293,1/(314,0 (355,9 (452,2 (531,7 | (644,8)

) ) ) ) ) ) ) )

36,0 | 46,0 | 57,0 | 73,0 | 79,0 | 90,0 |114,0 134,0 | 162,0
(150,7(192,6(238,7 (305,6(330,8 (376,8 (477,3 (561,1 | (678,3)

) ) ) ) ) ) ) )

38,0 | 48,1 | 60,0 | 77,0 | 83,0 | 94,0 |110,0 140,0 170,0
(159,1/(201,0(251,2 (322,4 (347,5(393,6(502.4 (586,2 | (711,8)

) ) ) ) ) ) ) )

40,0 | 51,0 4 63,0 | 81,0 | 87,0 | 99,0 |126,0 |147,0 | 179,0

125
119,0
(498,3)

127,0
(531,7)

135,0
(565,2)

143,0
(598,7)

151,0
(632,2)

159,0
(665,7)

169,0
(707,6)

179,0
(749,5)

189,0
(791,3)

199,0
(833,2)

209,0

150 200

143,0 | 173,0
(598,7) | (724,4)

152,0 | 185,0
(636,4) | (774,6)

162,0 | 196,0
(678,3) | (820,7)

171,0 | 208,0
(716,0) | (870,5)

181,0 | 219,0
(757,8) | (916,9)

190,0 | 231,0
(795,5) | (967,2)

202,0 | 242,0
(845,8) |(1013,3
)
214,0 | 254,0
(896,0) |(1063,5
)
226,0 | 265,0
(946,3) |(1109,6
)
238,0 | 277,0
(996,5) |(1159,8
)
250,0 | 288,0

(875,1) |(1046,8(1205,9

220,0

) )
263,0 | 300,0



MNepenag,
TemnepaTyp,  Tennosble noTepu TpybonNpoBoaa, Kkan/um (KOx/4m), npu yCNoBHOM AMameTpe, MM

,°C
15 | 20 | 25 | 32 | 40 | 50 70 @ 80 | 100 | 125 | 150 | 200
(167,5 (213,5(263,8 (339,1 (364,3 (414,5 (527,6 (615,5 | (749,5) |(921,1) (1101,2 (1256,1
) ) ) ) ) ) ) ) ) )
54 42,0 | 53,0 | 66,0 | 850 | 91,0 104,0 132,0 1550 188,0  230,0 | 276,0 312,0
(175,9 (221,9 (276,3 (355,9 (381,0 (435,4 (552,7 (649,0 | (787,2) | (963,0) |(1155,0 (1306,3
) ) ) ) ) ) ) ) ) )
56 44,0 | 56,0 | 70,0 | 88,0 | 950 |108,0 139,0 162,0 197,0  241,0 | 289,0 323,0
(184,2 (234,5(293,1 (368,5 (397,8 (452,2 (582,0 (678,3 | (824,8) |(1009,1(1210,0 (1352,4
) ) ) ) ) ) ) ) ) ) )
58 46,0 | 58,0 | 73,0 | 92,0 | 99,0 |113,0 145,0 170,0 206,0  252,0 | 302,0 @ 335,0
(192,6 (242,8 (305,6 (385,2 (414,5 (473,1 (607,1/(711,8 (862,5) |(1055,1 (1264,5|(1402,6
) ) ) ) ) ) ) ) ) ) )
60 48,0 | 61,0 | 76,0 | 96,0 1 104,0 113,0 151,0 177,0 2150 | 263,0 | 3150 @ 347,0

(201,0(255,4 (318,2 (402,0 (435,4 (473,1(632,2(741,1/(900,2) |(1101,2(1318,9 (1452,9
) ) ) ) ) ) ) ) ) ) )

lMpumeyarue. Mpu nepenade memrepamypsi 20psaYeli 600bl OMAUYHOM OM NPUBECEHHbIX €20
3HayeHul, yOenbHble mernsaossie momepu ciedyem onpedenams uHmepnoaayued.

3.4. MNMpwn OTCYTCTBUM UCXOLHOM MHPOPMaLMK, HEODBXOAMMOM ANA pacyeTa TENIOBbIX NOTEPb
TpybonpoBogamm ropayero BoA0CHabeHus, Tennosble notepu, Nkan/y (F/4) MoxHO onpenenars,
NPUMEHAA crneunanbHbii KoapomumeHT K, ,, y4uTbIBaOLWMIA TENAOBbLIE NOTEPU 3TUX TPYOONPOBOAOB, MO
BblpPa*KeHUIo:

Qm.n = Qeme.n’ (10)
TennoBoW NOTOK Ha ropAYee BOAOCHABXeHME C y4eTOM TENI0BbIX NOTEPb MOXHO ONpeaennTb 13
BblpaykeHuA:

Qa - Qeqﬂ(l-l_Km.n)’ (11)

PacueTHble BecoBble Harpysku (pacxog TennoHocuTens)

4. OtonneHune
4.1. PacueTHbI pacxoA TennoHocuTena (cetesoli Boabl), T/4, onpeaensetca no popmyne:

Gm.p - gm.me.p’ (12)

rA€ Borp - PACUETHDIN YAENbHbBIN Pacxod TeNNOHOCUTENA Ha oTonneHue T/Tkan (T/TAX);
Qqrp - PACHETHbIN TENIOBOI NOTOK Ha oTonneHwue, Mkan/u (Fax/y);
B cBOtO ouepeap, pacyeTHbIN yAebHbIA pacxos TEeNJI0HOCUTENA Ha OTOM/IeHUE ONpeaensaeTca B

3aBMCMMOCTM OT pacyeTHOro nepenaga (pasHocTM) TemnepaTtypbl B Nogatolem n o6paTHom
TpybonpoBoaax TeN/0BOM CeTU Ha TEMNIOBOM MNYHKTe NOTPebutens TenaoBon sHeprumn no dopmyne:



¥ Ly (13)

rae ti, typ - 3HaYEHMA TemnepaTypbl TENNOHOCUTENA B NOAAOLLEM U 06paTHOM Tpybonposoaax
TEN/I0BOW CeTM NPM pPacyeTHOM TemnepaType Hapy*KHOro BO3AyXa AN MPOEKTUPOBaHUA oToneHus, °C.

4.2. 3HayeHnA pacyeTHOro yaenbHOro pacxoda TenaoHoCMTeNs Ha OToNIeHne Npu noacoeauHeHnn
CcUCTeMbl OTONNEHUA K TpybonpoBoaam Ten0B0M CeTU No 3aBUCUMOI CXeMe MOXKHO NPUHUMaATb No
Tabnuue:

PacueTHan
pa3HoCTb
Temneparypbl 95-70=25 105-70=35 120-70=50 130-70=60 150-70=80
TennoHocutens,°C
t1p- top=Dt,
YaenbHblit pacxon,
TennoHocutens.
T/TKan (/TOx),

8or.p

40,0 (9,55) 28,57 (6,82) 20,0 (4,78) 16,67 (3,98) 12,5 (2,99)

4.3. Mpun noacoeaMHEHUU CUCTEM OTOMNEHMA K TENIOBO CETM MO HE3aBMCUMOI cxeme (Npu NnomoLm
TEeN1006MeHHNKa) pacyeTHYIO TemnepaTypy TenaoHocutens B obpaTHom Tpybonposoae
TennoobmeHHMKa (I KOHTYp) cneayet npMHMMaTh Ha 5 - 10 °C Bblille pacyeTHON TemnepaTypsbl
TenaoHocuTensa B obpaTHOM TpyboNpoBOAe OTOMUTENbHbIX CUCTEM MPU COEAUHEHHDbIX K TENI0BOW CETU
Mo 3aBMCUMON CXEME, T.€. B 3TUX C/IyHanX PacYeTHbI yAe bHbIA pacxos TeNJ0HOCUTENSA COOTBETCTBEHHO
YBE/IMYMTCA NPU pacyeTHo pasHocTn Dt,=150-80=70°C g,,,=14,29 1/TKan (3,41 7/TOX).

5. MputoyHasa BeHTUNALMA

5.1. PacyeTHbIl pacxoa TENIOHOCUTENA Ha NPUTOUHYIO BEHTUAALMIO onpeaenseTtca no ¢opmyne
aHanormyHoi popmyne (13)

3
o _ 2,10

ap 2
L
SR (13a)

rae Qg - PacyeTHas Teno0Ban HarpysKa NPUTOYHOW BeHTUAALMK, TKan/u (TaxK/4),

t1p, top - 3HAYEHMA TEMNEPATYPLI TENNOHOCUTENA B NoJatowem u obpatHom Tpybonposoaax Tenaosoin
CeTV No TemnepaTypHoMy rpaduKy peryimnpoBaHua TEMNJ0BOM HarpysKu, MPUHATOMY B CUCTEME
TENJI0CHAbXEHUSA, MPU PACYETHON TeMNepPaType HaPYKHOro BO3AyxXa A/ MPOEKTUPOBAHUA BEHTUAALNN,
°C.

5.2. B cny4yae coBnageHMA pacyeTHbIX 3HAa4YEeHUI TemnepaTypbl HAPYKHOIO BO3Ayxa A1A
NPOEKTUPOBaHMA oTonAeHnUA U BeHTunaumn (CHuM 2.04.05-91) 3Ha4YeHMA pacyeTHOro yae/bHOro
pacxoAa TenJ0HOCUTENA HA OTOMJIEHME N BEHTUIALMIO TaKXKe COBMNaaatoT.

6. lopayee BoaoCHabxeHne

6.1. Cucremol TEI'I}'IOI'IOTp86}'IGHMﬂ C HenocpeAaCTBEHHbIM Bop,opa36op0M Ha ropayee BOAOCHa6)KeHMG.



6.1.1. PacyeTHbIi pacxof TensoHocuTens (cetesoi BoApl) Ha ropavee BoaocHab»keHue T/4, ana
OTOMUTENbHOTO Nepuoaa onpeaenseTca no popmyne:

3
o 2510

2y —
b "k (136)

)

roe t. vt - Temnepatypa ropsayen BoAbl, NOCTyNatoLLei Ha ropsyee BoAOCHabKeHue, C; 3HayeHne
TemMnepaTypbl ropsYei Boabl NPUHUMAETCa paBHbIM 60°C, 3HaYeHus t,, NPUHUMaETCs ANs
OTONUTENLHOTO Nepuoaa paBHbIiM 5°C, 4N MEKOTONUTENbHOTO Nepuoaa - pasHbiM 15°C (npu
OTCYTCTBMU AOCTOBEPHbIX CBEAEHMI).

6.1.2. PacueTHbIl pacxoa, TENJI0OHOCUTENS Ha ropaYee BOAOCHAbXKeHWe, T/4U, 417 MeXKOTONUTEIbHOTO
nepuoga onpegensercs no dopmyse (136) c BBegeHmem KoadpouumenTa b=0,8 gna RKUAULLHO-
KOMMYHa/IbHOTO CEKTOpa ropofoB cpegHel nonockl Poccun, b=1,2 - 1,5 s KYpoOPTHBIX U HOXKHBIX
ropozos v b=1,0 4na npombIWNeHHbIX NoTpebutenen (n. 3.2).

6.2. Cuctema TennonoTpebneHma 6e3 HenocpeaCTBEHHOIO BoAopa3bopa Ha ropavee BogOCHAbKeHMe.
6.2.1. MapannenbHasa cxema NoAKAYEHUS TENTI00OMEHHNKOB ropsiyero BoA0oCHabXeHus.

PacueTHbI pacxog TennoHocuTena (ceTesol BoAbl) Ha ropayee BogoCcHabxeHue, T/4, ana
OTOMUTENIbHOTO Nepuoga onpeaensertca no popmyne:

3
g, = Eal”

2H

£, —f

1 2m (14)
roe ti, U tyr - TeMnepaTypa TENNOHOCUTENA B NOAAtOWEeM TPybonpoBoae TENOBON ceT U B 06paTHOM
Tpybonposoge TeN10006MEHHMKA B TOYKE M3/I0Ma TEMMNEPATYPHOTro rpadurKa perynposaHma TENI0BOM
Harpy3ku, °C; npu oTCYTCTBMM NPOEKTa A0MNYCKAeTCA NPpUHMMaTH t,,= 30°C.

6.2.2. [ByxcTyneH4yaTasa cxema NogKkNto4YeHnA Tenn1o0obMeHHNKOB ropayero BOAOCH36)KEHMFI.

PacueTHbI pacxos TeNAOHOCUTENA Ha ropsaYee BogoCcHabXeHue, T/4, 419 OTONUTENbHOro Nnepuoaa
onpeaensetca no popmyne:

G = [fz - fﬁ?& + 5?& )Qz.ql[:lE ,

o (fz _fx :I(f’l;u _fim:l (15)

roe t,, - TemnepaTtypa TenaoHocuTens B obpaTtHom Tpybonposoae cuctembl OTONEHMA B TOYKE U3/10Ma
TemnepaTypHoro rpaduKa peryanpoBaHma TeNJ0BOM Harpysku, °C,

d, - Heforpes BOAONPOBOAHOM BOAbI B | CTyNeHW BoLOHArpeBaTe/ibHOM YCTaHOBKM 0 TemMnepaTypbl
TenjaoHocuTens B obpaTHOM TpybonpoBoAe CUCTEMbI OTOMN/IEHUA B TOYKE M3/10Ma TEMNEPATYPHOro
rpaduKka perynmpoBaHus Ten10BoW Harpysku, °C, MoKHO npuHUMaTh d,=10°C - 419 NONHOCTLIO
aBTOMATU3MPOBAHHOIO TeNA0BOro NyHKTa 1 d,=5°C - 417 TeNN0BbIX NYHKTOB 6€3 perynatopos
MOCTOSHCTBA Pacxoa Tern/JoHOCUTENIA Ha OTOMIeHME.,

NPUNOXKEHUE 2

YOE/IbHAAA EMKOCTb TPYEONPOBO/OB TEN/I0OBbIX CETEM



OuameTp Tpy6, mm | YaenoHa | OAuametp Tpy6, mm | YaenbHa OunameTp Tpyo, Mmm YpenoHa
YC/IOBHbI | HAPYKHbI A YC/IOBHbI | HapYKHbl A YcnoBHbl | Hapy»KHbl A

" " €MKOCTb " " €MKOCTb, 7 " €MKOCTb,
M3 /m m3/m M3 /m
25 32 0,00057 150 159 0,0177 500 530 0,207
32 38 0,00085 175 194 0,027 600 630 0,296
40 45 0,0013 200 219 0,033 700 720 0,387
50 57 0,002 250 273 0,053 800 820 0,502
70 76 0,0039 300 325 0,075 900 920 0,636
80 89 0,0053 350 377 0,101 1000 1020 0,785
100 108 0,0079 400 426 0,135 1100 1120 0,944
125 133 0,0123 450 480 0,169 1200 1220 1,1234

YAENbHAA EMKOCTb CUCTEM TEN/IONOTPEBJIEHUA

TennoobmeHHble

YaenoHaa eMKoCTb, M3q/FKan (N\3L|/I'[l,m) npu TemrnepaTtypHoOM nepenage,

npubopbl B cucteme °C
95/70 110/70 130/70 140/70 150/70
Paguatopbl YyryHHble 31,0 (7,4) 28,2 (6,7) 24,2 (5,8) 23,2 (5,5) 21,6(5,2)
BbicoToM 1000 Km
To e, BbicoToM 500 mm 19,5 (4,7) 17,6 (4,2) 15,1 (3,6) 14,6 (3,5) 13,3 (3,2)
PaanaTtopbl CTanbHble 11,7 (2,8) 10,6 (2,5) 9,1(2,2) 8,8(2,1) 8,0(1,9)
naHenbHble BbicoToi 500
MM
To e, BbicoToM 350 mm 10,0 (2,4) 9,0(2,1) 7,8(1,9) 7,5(1,8) 6,8 (1,6)
PaanaTtopbl CTanbHble 5,6 (1,3) 5,0(1,2) 4,3(1,1) 4,1(1,0) 3,7(0,9)
NINCTOTPYOHbIE U
KOHBEKTOPbI
Tpybbl YyryHHblE 14,2 (3,4) 12,5(3,0) 10,8 (2,6) 10,4 (2,5) 9,2(2,2)
pebpucTble
Perucrpbl U3 cTanbHbIX 37,0 (8,9) 32,0(7,6) 27,0 (6,5) 26,0 (6,2) 24,0 (5,7)
Tpyb
KanopudepHsbie 8,5(2,0) 7,5(1,8) 6,5 (1,6) 6,0 (1,4) 5,5(1,3)
OTOMUTENbHO-
BEHTUNALMUOHHbIE
arperarbl
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