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BeepneHue

MNMpuMeHeHHbI eBponerckuini cTaHgapT ABNsSeTCA 4YacTblo cepun cTaHgaptoB EH 15316. B KOTOPbIX
yCTaHOB/IeHbl MeTOoAbl pacyeTa MoTpebsieHns 3Heprum u 3MPEKTUBHOCTU CUCTEM TemnsocHabxeHus B
3[aHUsAX B KOMBUHaLMN C GbITOBLIMW CYCTEMaMK ropsYero BoAoCHabxeHusl. B npvMeHeHHOM eBponeiickom
cTaHgapTe pacCMOTPeHbl MeTO/bl pacyeTa 3HepreTMYeckMx 3aTpar M 3HepreTMyeckmx noTepb OTAesIbHbIX
YCTaHOBOK MO NPOV3BOACTBY TEMNI0TbI /15 CUCTEM GbITOBOrO ropsivero BoAOCHabGXeHUs.

MUHMMM3aLMA 9HEPreTUYecKuX NoTepb B CUCTEME NPUrOTOB/IEHNS GbITOBOrO ropsiyero BOAOCHabXeHNs
nyTem OMTMMasiIbHOrO BblGOpa O6OPYAOBaHWA WM CXeM MPOM3BOACTBA ropsdeil BoAbl B 3aBMCUMOCTU OT
PeXMMOB 1 XapakTepa MoTpe6neHns MO3BOMSeT NOAAEPXKMBATb 3aTpaTbl Ha KOMMYHaslbHblE YCYrM Ha
9KOHOMUYECKN AOCTYMHOM [/11 HacefNleHUsi ypoBHe.

Tpebyemble AN NpoBefeHNs pacyeTOB 3HAYEHWSA Be/IMUMH cnefdyeT NpUHMMaTh Mo AeiCTBYOWMM B
Poccuiickoit ®egepaunn HopMaTMBHbIM AOKYMeHTaM, ykasaHHbIM B pasfjefnie 2 HacToslero ctaHgapTa, a B
cnyyae ux OTCYTCTBUSA MO peKkOMeHJaunsaM HacTOosLero craHgapra.
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HAUMWOHA/NBbHBLIN CTAHAOAPT POCCWUMCKOW SEALEPALUN

CNCTEMbI NPUTOTOBJIEHNA BEbITOBOTO
FrOPAYEro BOOOCHABXEHWA

MeTop pacuyeTa aHepronoTpe6neHnsa n 3apdheKTMBHOCTN

The systems of preparation of consumer hot water-supply.
Computational method of energy consumption and effectiveness

fAata BBegeHna — 2016— 07—01
1 0O6nacTb NpUMeEHEHUSA

HacTosawmin ctaHgapT ycTaHaBNuBaeT o6Lume NpYHUMNBI METOAOB pacyeTa MNoTpebrieHns aHeprum 1
3(P(PeKTUBHOCTU CUCTEM TeMN/I0CHAOXeHUA B 3[aHUAX B KOMOMHaUMM C cucTtemamu ObITOBOrO ropsiyero
BOLOCHabXeHUs U pacnpocTpaHseTcss Ha pa3paboTky MeToA4oB pacyeTa 3HepronoTpebneHusa u
3(p(heKTMBHOCTM B 4acTu, OTHOCALEACA K YyCTaHOBKam MpPOM3BOACTBa ropsyeli BoAbl, B TOM 4yucfe U B
KOMOMHaunn obecrneyeHnst OTONUTE/IbHbIX Harpy30K C onpeaesieHnem:

- TenaonoTepb CUCTEM MPUrOTOBEHUA ropsyei BoAbl AN 6bITOBOrO ropsyero BoAOCHabXeHus;

- BO3BpaTHbIX TEM/0MOTEPbL CUCTEM MPUFOTOB/IEHUA TFOpsAYeit BoAbl A7 OGbITOBOMO ropsivero
BOAOCHaGXEHNSA, KOTOPbIE MOXHO UCMNO/b30BaTh 418 OTOM/IEHNS NOMELLEHUN;

- BCNomoraTeflbHOM 3Heprum cucteM MpPUroToB/IEHMA TropsaYveli BoAbl AN1A  ObITOBOrO ropsivyero
BOAOCHabXeHUs.

3TN BENNUYMHBI ABNSIOTCA NCXOAHbIMU A1 pacyeTa 06Lero aHepronoTpe6/1eHns.

2 HopmaTtuBHble CCbINKK

B HacTosilem cTaHAapTe UCMNOb30BaHbl HOPMaTUBHbIE CCbIJIKM Ha cnepylowme ctaHaapTbl:

FOCT 28361—89* (M3K 379—87) BopgoHarpeBaTenn akKyMy/nsLMOHHble 3MeKTpUYeckme ObITOBbIe.
MeToabl OYHKUNOHa/IbHBIX UCMbITaHWUI

FOCT P 31856—2012 (EH 26:1997) BopgoHarpeBaTesin rasoBble MrHOBEHHOINO [eicTBus c
aTMocepHbIMUM ropesikamu 4719 NpoM3BOACTBa ropsyeli BoAbl KOMMYHa/IbHO-6bITOBOro Ha3HavyeHns. Obwume
TexHn4yeckme TpeboBaHMs U METOAbI UCTbITaHW

FOCT P 54826—2011 (EH 483:1999) KoT/ibl ra3oBble LEeHTPasibHOro oTomnaeHusa. Kotibl tuna «C» ¢
HOMWHa/IbHOV TensI0BOM MOLWHOCTLIO He 6onee 70 KBT

FOCT P 54856 —2011 TennocHabxeHue 3paHuii. MeToamka pacuyeTa 3HepronoTpebHocTU K
3(p(heKTUBHOCTM CUCTEMBI TerworeHepaymm ¢ CONMHEYHbIMU YyCTaHOBKaMm

FOCT P 54860—2011 TennocHabxeHne 3paHuii. OGUIME MNOJOXEHUS MeToAVKN pacyeTa
3HEpPronoTpe6HOCTU N 3IPPEKTUBHOCTU CUCTEM TEMN/TIOCHAGXKEHMSA

FTOCT P 54865—2011 TennocHabxeHue 3aaHuii. MeToauka pacyeTa 3HepronoTpebHocTn wu
3(P(heKTUBHOCTU CUCTEMBI TernsioreHepauum ¢ Ten10BbIMU HacocaMmu

NMpumeyvaHune — MNpu NONbL30BaAHNN HACTOALWMUM CTaHAAPTOM Lieslecoob6pa3Ho NPOBEPUTL eiCTBUE CChISTOYHbIX
cTaHAapToB B MHPOPMAaLMOHHOW cucTeMe 06Lero nosib3oBaHns — Ha oduumanbHoM cailite defepanbHOro areHTcTBa
No TEXHUYECKOMY PerysiMpoBaHUIO U METPOSIOTUN B CeTU IHTEPHET UM NOo eXerogHomMy MHMOPMaLMOHHOMY yKa3aTesto
«HaluuoHanbHble CTaHAAapTbl», KOTOPbIi OMy6/MKOBaH MO COCTOSHWIO Ha 1 siHBaps TeKyllero roga, v rno Bbinyckam
eXeMeCAYHOro NHhopMaLMOHHOrO ykasaTensa «HaunoHanbHble CTaHA4apTbI» 3a Tekywuii rog. Ecnmn 3aMeHeH CCblI0YHbI
cTaHAapT, Ha KOTOpbIil flaHa HefaTUPOBaHHaA CCblsika, TO PEKOMEH/AYEeTCs UCNOb30BaTh AeACTBYIOLLYI0 BEPCUIO 3TOTO
cTaHAapTa € y4eTOM BCEX BHECEHHbIX B JlaHHYO BEPCUIO M3MEHeHWU. ECn 3aMeHeH CCbIJTIOYHbIN CTaHAapT, Ha KOTOpbIi
faHa [aTupoBaHHas CCblska, TO PeKOMEH/AyeTCs UCNo/b30BaTb BEPCUIO 3TOrO CTaHfjapTa C yKasaHHbIM Bbille rofom
yTBepxaeHns (NpuHATKA). Ecnmn nocne yTBepXAeHUs HacTOSLWero ctaHAapTa B CCbI/IOYHbIN CTaHAApT, Ha KOTOPbINA AaHa
fAaTupoBaHHas CCbl/lka, BHECEHO M3MEHeHMe, 3aTparnBatoliee NosloXeHne, Ha KOTOpOe flaHa CChIfika, TO 3TO MOJIoXKeHne
pekomMeHAyeTCcs NMPUMeHATb 6e3 yyeTa [AaHHOTO WM3MeHeHWs. ECnu CCblOYHbIA cTaHJapT OTMeHeH 6e3 3ameHbl, TO
NosoXeHne, B KOTOPOM JaHa CCblsIKa Ha HEero, peKoMeHAyeTCA NMPYMeHATb B 4acTu, He 3aTparnsatoLeit 3Ty CCbIKy.

N3paHue ouumansHoe
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3 TepMUHbI 4 onpeaeneHuns

B HacTosllwem cTaHAapTe npuMeHeHbl TepMuHbl Mo FTOCT P 54860, a Takxe criegylowme TEPMUHbI C
COOTBETCTBYHOLNMYN OnpegeneHnamMu:

3.1 BoO3BpaTHble TernJioBble MOTEPU CUCTeMbl: YacTb TenjaoBbIX MOTEPb CUCTEM, KOTOpas npu
NOBTOPHOM  MCMOJ/Ib30BaHUN MOXET CHU3UTb MNOTPEOHOCTb MNOJSIE3HOW 3SHeprum AN OTONAeHUMs W
KOHANLNOHNPOBaHUA IM60 YMEHbLWNTL NOTPebNeHne NepBuUYHON aHepruu.

MpumedyaHne — Bo3BpaTHble TeN/IOBble NOTEPU CUCTEMbI 3aBUCAT OT BbIGpaHHOro mMetoga pacuerta
BO3BpaTHbIX NOCTYMN/IEHNI 1 NoTepb TensoThkl (MOAPOGHOTO UMK YNPOLWEHHOIo pacyeTa).

3.2 BO3BpalleHHble TEM/IOBble NOTEPU CUCTEMbI: HYacTb BO3BpaTHbIX TEM/IOBbLIX NOTEPb CUCTEMBI,
KoTopas 6blfa UCNosib3oBaHa NGO ANSi CHUXEHUs NOTPeG/eHUst MOe3HON 3Heprun A/st OTOMSIeHUs n
KOHAMLUNOHNPOBaHUSA, 60 AN YMeHbLUeHUs NoTpebeHns NepBUYHON SHEpPrun.

3.3 rpaHuua cucTembl: paHuUa, oxBaTbiBaloLLaa BCIO CUCTEMY, CBA3AHHYIO CO 34aHUEM (Kak BHYTpW,
TakK U CHapyXu 34aHus), OT TOYKU Harpesa A0 TOYkn Bogopasbopa (cm. 3.11).

NMpumeyaHune — BHYTPU rpaHUL, CUCTEMbI MOTEPU YUUTLIBAKOTCA ABHLIM 06Pa30OM: BHe rpaHuL, CUCTEMbI,
HAao60pOT, NOTEPU YUMTLIBAIOTCA NOCPEACTBOM KOI(PPULMEHTA NPeobpasoBaHus.

3.4 AononHuTenbHas (BcrnomoratenbHasa) aHeprus: ONeKTpoaHeprus, ncnonb3yemas
WHXEHEPHbIMM YCTaHOBKaMW 1 CUCTEMAMU 34aHUS A5t OTOMN/IEHUS!, KOHOVUUNOHNPOBAHUSA, BEHTUASLMN Unn
ropsiyero BOAOCHaGXeHWsi, 4TOObl MNoAdepxkvBaTb Mpeo6pasoBaHMe 3Heprun Ans  obecneveHus
3HepronoTpebieHns.

NMpumeuaHnune — Cioaa OTHOCUTCA IHEPrUst NOTpebisieMass BEHTUIATOPAMU, HACOCAMMU, 3JIEKTPOHHBLIMU
yCcTpoiicTBamMy U T. 4. DIEKTPOIHEPrUs, NOABOAMMASA K BEHTUMAUMOHHBLIM CUCTEMAM A/ NepeMelleHus Bo3gyxa u
pekynepauuy TensioTbl, OTHOCUTCA He K BCOMOraTes/ibHO 3Heprumn, a paccmaTpuBaeTcs Kak aHeprusi, notpebnsemas Ha
BEHTUNALMIO.

3.5 3paHue: PesynbTaT CTPOUTENbCTBA (CTPOMTE/IbLHOE COOPYXeHue), npeacTaBAsiowuii coboii
0GBEMHYIO CTPOUTE/IbHYIO CUCTEMY, VMEIOLLYIO0 HaA3EMHY0 U/UAY NOA3EMHYIO YacCTb, BK/IHOUAIOWYO0 B cebsi
NMOMeLLEeHUsI, CETU M CUCTEMbI MHXKEHEPHO-TEXHUYECKOrO 06ecrneyeHmns n npegHasHadeHHyo 418 NPoX1BaHNUs
nMnn eaTenbHOCTU NoAeN, pa3MeLleHust NPOU3BOACTBA, XPaHEHUS NMPOAYKLMN UV COLAEPXKAaHUSA XUBOTHBbIX.

MpunmeyaHne — [laHHOE NOHATME [OMNYCKAETCA PacnpoCcTpaHATb Ha 34aHusA B LLe/IOM WIN Ha YacTu 3[aHus,
KOTOpble 6blnn paccynTaHbl N U3BMEHEHbI TakKnm 06pa30M, 4YTO MOTyT MCNOJIb30BaTbLCA OTAE/IbHO.

3.6 wuMHXeHepHOe obopypoBaHue 3daHua: CocToslee W3 pas/NYHbIX NOACUCTEM TexHMYeckoe
o6opyaoBaHue 3[aHus, NpefHasHayeHHoe A1 OTOM/IeHUs, KOHAULVOHUPOBaHWSA, BEHTUIALUM, ObITOBOrO
ropsdyero BOAOCHa6)KeHMH, ocBelweHna n BblpaGOTKVI AN1EKTPO3Heprmn.

MpumMmeyaHna

1 OgHa cucTema MHXEHEePHOro 060pyA0BaHUA 34aHUIN MOXET OTHOCUTBLCS K OAHOW UM HECKONTbKUM TEXHUYECKUM
cnyx6am 3gaHus (Hanpumep, cucteMa OTOMJIEHUA UM cucTeMa TensiocHabxeHus, BkoYaowas B ceb6a oTonseHve u
6bITOBOE ropsiuee BogocHabxeHune).

2 BblpaboTKka 3/1eKTPO3HEPIUN MOXET MPOBOAUTLCS KOMGMHMPOBAHHbIMM croco6amMu, a Takke C MNOMOLbHO
(POTO3NEKTPUYECKNX CUCTEM.

3.7 KOHeuHasl aHepreTnyeckass NOTPe6HOCTb A1 CUCTEM OTOMIEHUSA U KOHAULNOHNPOBAaHUS
noMeLeHnit, NN 6bITOBOIO ropsivYero BoAOCHa6XeHUs: SHeprusi, NogBoAMMasi K CUCTeMaM OTOMJ/IeHMs
WM KOHAULMOHNPOBAHWA NOMeLLEeHNI, BKIoYasi OCyLIeHME, a TaKKe K CUCTeMaM ropsivero BoA0CHaGXeHNs,
Heo6xoaumast 41 NOKPbITUSA NOTPEGHOCTY MOSIE3HOW IHEPTUN.

NMpumeyvyaHune - Ecnm nHxeHepHoe o60pyAoBaHNe 3[jaHNSA UCMO/b3YeTCA AN HECKONIbKUX Lenei (Hanpumep,
OoTOM/IeHNEe TMOMeLleHNA U GbITOBOE ropsiyee BOAOCHAGXEHWE), MOryT BO3HUKHYTb TPYAHOCTU MpuU pasgeneHnmn
3HepreTUYeckoit NMOTPe6GHOCTU MO COOTBETCTBYWOLWMM BuAaM W Lenam. JonyckaeTcsa MNpuMBOAUTb KOMGUHWPOBaHHbIe
napamMeTpbl (Hanpumep, 3aHepreTuyeckas MNOTPe6GHOCTb ANA CUCTEM OTOMN/EHUSA MNOMELWEeHUA 1 6bITOBOrO ropsiyero
BOJOCHabXeHNs).
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3.8 nepuop OTOMMEHUA UM KOHOULMOHMPOBaHUA: YacTb roga, korga 3HauMTeslbHOe KONNYecTBO
QHEpPrnn ncnosiblyeTca AsAa OTonsIieHnsa Win KOHANLMOHNPOBaHNUA.

NMpuvumMeuaHune — [ANTEIBHOCTb OTAE/NbHBLIX MEPUOLOB CAYXWUT A/ ONpPeAesieHns NPOAO/IKUTENBHOCTM
3KCMyaTaumnm TeXHUHECKUX YCTaHOBOK.

3.9 nopgorpesB BOAbl A1 cUCTeM 6bITOBOrO ropsiyero BogocHabxeHus: Mpouecc nogsoga Tenna
AN MOBbIWEHVA TemnepaTypbl XO/I04HOW BOAbl A0 TpebGyemoil TemnepaTypbl ropsiyeil BoAbl B TOuke
Bogopas6opa.

3.10 noTpebHOCTb MOJIe3HOV 3Heprun ANsa cuctem 6bITOBOrO ropsyero BOAOCHaBXeHUA:
Heob6xoanmoe Ko/IM4yecTBO TEM/I0Tbl, KOTOPOE AO/DKHO ObiTb NOABEAEHO K 06beMY MUTLEBON BOAbI, YTOObI
NnoBbICUTbL €e Temrnepatypy OT TemnepaTypbl WCXOLHOW XOSIOAHOW BOAblI A0 3aJaHHOro 3HayeHus
TemMnepaTypbl ropsyeil Bogpl B Touke pasbopa.

3.11 nporpamma Bogopa3sbopa: 24-4acoBOW LUK/, KOTOPbI onpeaensieT KOIMY4ecTBO NOAK/THOUEHWN
Onsa pasbopa ropsivein BoApl U. criefoBaTesibHO, NOTpebieHne sHeprnmn, COOTBETCTBYIOLLEE UCMONb30BaHUIO
ropsiyeli BoAbl B TeHEeHUe JHS.

NMpumeuaHune — Mporpamma Bogopasbopa Takke 0603HAYAETCS KaK LMK WA MaH BOAONOTPe6eHus.
3.12 pacueTHblli nepunog: Mepuoa, BO BPEMS KOTOPOro NpPoOBOAMTCSI pacyeT.
NMpumeyaHne — PacuyeTHblii Neprog MOXeT 6bITb pasgesieH Ha onpeaesieHHOe YMC/0 PacYeTHbIX MHTEPBA/IOB.

3.13 pexum HEeMosIHON Harpysku:Pexmnm paboTbl TEXHUUECKOW YCTaHOBKM (Hanpvmep, TEM0BOro
Hacoca), Npy KOTOPOM NoTpe6isieMasi Harpy3ska MeHblue (DaKTUYEeCKOWN MOLLHOCTU YCTaHOBKMU.

3.14 pekynepauus Tenna: Tenso, KOTOPOe BblAensieTcs yCTaHOBKaMU MHXEHepHOro o6opyaoBaHus
34aHWii UM cBsi3aHO C O0GecneyeHVeM 34aHuii U yTUNIN3MPYeTCs B COOTBETCTBYHLMX YCTAHOBKax, A/1s
CHWKeHVA noTpebneHuss Tenna B 3JaHUM (Hanpumep, NOAOrpeB MPUTOYHOrO BO3AyXa TEM/IOM BbITSHKHOMO
BO34yXa B TEN/I006MEHHVKE, UCMNO/Ib30BaHVe Tena ropsunx CTOKOB A/1s NoAorpeBa BoAbl).

3.15 TensonoTopu cuCTEMbI: TENJIONOTEPU CUCTEM MWHXEHEPHOrO O6OPYAOBaHUS OTOMJIEHUS,
KOHAMUMOHMPOBaHWS, 6bITOBOTO TOPsSYEro BOAOCHAGXKEHUS, YBMAXHEHUS, OCYLEHUs, BEHTUIALUN 1
OCBeLLEHNs, KOTOpble He BXOAST B MOJE3HYHD MOLWHOCTb CUCTEMbI (B [JaHHOM criyyae noTepu
Ten1006MeHHMKOB, pacnpeaennTesibHbIX TPY60NpoBOAOB, YCTPOUCTB peryiMpoBaHist Bogopasbopa).

MpumevyaHunsn

1 NoTepu cUCTEMBI, EC/IN OHW ABNAKOTCA BO3BPATHbLIMU, OMNYCKAaeTCA BKIOYATb BO BHYTPEHHEE TenonocTynneHmne
cuUcTembl.

2 Tennosas 3Heprus, Kotopas peKkynepupyercs B 4acTuM CUCTEMbl, pacCcMaTpuBaeTCA He Kak TernsioBble nortepu
cUCTeMbl, a Kak pekynepauusi Tenna W HernocpeAcTBEHHO pernaMeHTUpyeTcs B COOTBETCTBYIOWMX CUCTEMHbIX
cTaHjapTax.

3 Tennota, KOTOpas BblgenseTca npu paboTe ocBeTUTENbHbIX NPUGOPOB MM NpPoYero o6opyaoBaHns (Hanpumep,
6bITOBOro 060pYA0BaHNS), OTHOCUTCS HE K TEM/IOBbIM MOTEPSAM CUCTEMbI, @ K BHYTPEHHUM TEeMN/1I0NOCTYN/IEHUAM.

3.16 yaenbHas TenaioTa cropaHus (Hu3was TenaoTta cropaHus): Konnyectso TensoTbl, OTAaBaeMoe
TOM/IMBOM, KOrfa OHO TOJIHOCTBIO CXUraeTcs npuv MOCTOsiHHOM AdasneHun 101 320 Ma B kucnopoge, a
TeMnepartypa NpoAyKTOB CTOPaHUsi CHMXaeTcs A0 TeMnepaTypbl OKpyxatoller cpegbl.

MpunmeyvaHwuns

1/jaHHas BenMYMHAa COAEPXUT CKPbITYHO TENSIOTY KOHAEHCAL MM BCETO BOASIHOTO Napa, CoAepXallerocsi B roproyem,
1 BOASIHOTO Napa, 06pa3oBaHHOro0 OT CropaHus BOAOPOAA, COAEPXKALLEroCs B roproyeM.

2 B (1) BMecTo yaenbHOI Ten/ioTBOPHO CNOCOGHOCTUM NPEVMYLWECTBEHHO MPUMEHSIOT YAeslbHYyl TenaoTy
cropaHus.

3 YaenbHasi TeN10TBOpHAasi CNOCOGHOCTb HE YUMTbIBAET CKPbITYIO TEN/I0TY KOHAEHCaLMu.

3.17 4acTb CUCTeMbl MWHXEHepHOro o6opyAoBaHWsA 34aHuit: YacTb COBOKYMHOl CUCTeMbl
MHXeHepHOro o060pyAoBaHWA 34aHWil, KoTopas BbINOMHAET onpeAeneHHylo dyHKuMo  (Hanpumep,
Npon3BOACTBO, pacnpegeneHve, notpebneHve Tenna).
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4 O603HAuYeHUs, eANHNLbI U3MEPEHUS U UHOEKCHI

[nsa ueneii HacTosiILLero cTaHAapTa NPUMEHEHbI criefytolie 0603HAYEeHUST U eANHULBI U3MepeHUsT (CM.
Tabnuuy 1) n nHaekcobl (cm. Tabnauuy 2).

Ta6nuuyal - — CumBO/bI U eAVHULbBI NU3MEPEHUS
O6o03HayeHne BenuunHa
A Nnowagb
D OnameTp
L AnnHa
t Bpems, BpemeHHOW nepunop
e} KonnyecTtBo TennoTbl, aHeprus
P AnekTpnyeckas MOLHOCTb
9 Temnepatypa TepMmoauHamuyeckas, KenbBuH
\ O6bem
w BcnomoratenbHas aHeprusa (anekrpunyeckas)
X KoadhhuMeHT OTHOCUTENILHOrO KO/NMYecTBa MOCTaB/IEHHOW 3Heprun

3aBNCMOCTU OT MakCMMasibHOro Kkosimdyecrea COXpaHeHHOI7I 3Heprun

X, y. Z MocTosiHHbIE
) KoadhdhnymeHT Harpyskmn
YacTb
n KoadhchmumeHT nonesHoro gelicteua (KNa)
e Temnepartypa, rpagychbl Llenbcus

Ta6nuuya 2 — VNHAEKCbI

NHpekc 3HaueHne MHpekc 3HaueHune

amb Okpyxatoliasa cpega Is MoTeps

aux BcnomoraTtesnibHbIl max MakcumanbHoe
3HayeHune

avg CpepgHnii meas M3mepeHHbIii

del MocTaBNeHHbIN mn ApudmeTunyeckoe
cpepHee

dis Cuctema pacnpegenenus nd MoTpe6HOCTb

e HapyXHbIii nom HoMuHanbHbIN

em MoTpebneHne!l off Bblk/1l04EHO

Bogopasbop

gen BopgoHarpesaTtesib on BkntoueHo

in Bxop B cuctemy out MoLHOCTb cUcTeMbI

ind OTAenbHbI p MepBUYHbIi

int BHYTpeHHWiA p Tpy6onposop,

NHpekc
pTp

rbl

sby

sol

St

Tot
ve

EavHuua namepeHus
M-

MM

3HauveHue

Hacoc

Bo3BpaTHbIii

FoToBHOCTL

CoO/HeYHbIN

HakonneHve

oo6wni
BeHTnnaunsa

JAononHutenobHasn
anekTpuyeckas
3HEeprus Ass ropsiyero
BOJOCHa6XeHns

NHpekcbl
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5 3HepFeTI/I‘—IeCKaFI MOLWHOCTb YaCTn YCTaHOBKW A1 CUCTEM 6bITOBOTO ropayero

BOAOCHabXeHus

5.1 O6Lwwmne NONoXeHNA

FeHepaTop TennoTbl (BoAoHarpeBaTesb) AN1A CUCTEMbl OLITOBOrO ropsavyero BOAOCHaGXeHUA 0O/IKeH
BblpabaTbiBaTb TpebGyemMOe KOJIMYECTBO 3HEPrnn, Heo6xoAumoe AN MOKPbITUS MOTPeBGHOCTM NOosie3HoM
3Heprun Ans nogorpesa BOAbl ANS CUCTEM ObITOBOro ropsvero BOAOCHaGXeHUS M KOMMNeHcauuu noTtepb
nNpoYmnx YacTeli yCTaHOBKM (HanpumMep CUCTEM pacrnpeeneHuns).

TpebyemMoe KOMYECTBO SHEPrUKN Qw.gen.aut, MAX/CYT. paccumTbiBaloT No hopmyie

Qw.gan.out = Q /I « Q /tH i» + Qw.fifits + Ow.p.ts, (¢D)
rae
Q/i - nOTPebHOCTb 3Heprun ANsa cuctem HGbLITOBOrO ropsyero BogocHabxeHuUsa. MIx/cyT:
Onnbn- TEN/0MOTEPUN CUCTEMbI pacnpegesieHns 6bITOBOrO ropsyero BogocHabxeHus. MIAx/cyT;
Q/tum - TensionoTepu HakonNUTeNsa ropsiveli Bogbl A1 6bITOBOrO ropsivyero BoA0CHabXeHns
(Npy Hannuum). MOX/CyT;
0*pn -TennonoTtepu KOTeNbHOro KOHTypa (Npu Hanuunun). MIAx/cyT.

Ecnn TennoreHepaTopbl MCMONb3YIOT Takke AnA OTOMMEeHUA MNOMeLLeHUn, TO MOLWHOCTb
BOJOHAarpeBaTtesis BO BpeMs JIeTHEro pexmma paboTbl, Korga MnoTpPebHOCTb B OTOM/IEHWMM MOMELLEHUA
OTCYTCTBYET, U BO BPEMS 3MMHEN0 pexuma paboTbl, Korga CyWecTBYHT MOTPEOHOCTM Kak B OTOMIEHUN
noMeLLeHWA, Tak U B GbITOBOW ropsyein Boge, HEO6XO0AUMO pacCcUMUTbIBaTh OTAE/bHO.

5.2 CucTtemMbl 6bITOBOTO ropsiuero BoA0CHa6XeHUs C OAHUM BoJoOHarpeBsaTesieM
Ecnv Ucnosb3ytoT TOMIbKO OAMH BOZOHarpeBaTeslb, TO BCSA 06Uas MOWHOCTb CUCTEMbI MPOM3BOACTBA
TEN0Tbl A0/KHA 6bITb 06ecrneyeHa 3TVM BoAOHarpeBaTesiem.

5.3 CncteMbl 6bITOBOrO ropsyero BoA0CHabXeHNA C HECKONIbKUMW BOAoOHarpeBaTeniimum

5.3.1 O6wmne NonoxeHUs

Ecnn gns npousBoacTBa 3HEpPrun As1s ObITOBONM ropsiveli Bogbl UCMOMb3YHOT 6osiee  OAHOro
BoJZloHarpeBaTesis, TO BK/1aJ, KaX/A0ro oTAe/IbHOro HarpeBaTtesis pacCUnTbIBalOT HA OCHOBE ero HOMUHaIbHOM
MOLLIHOCTMU.

Ecnun oguH 13 aTux BogoHarpeBartesnel Wiv Bce BoAoOHarpeBaTesiv UMetoT OTAe IbHbI NCTOYHUK Tenna,
TO NOTEPU UCTOYHMKA 1 NOTPe6ieHne BCNOMOraTesibHOM 3HePrun A1 NCTOYHMKA HEOBXOANMMO pacCUUTbIBaTb
OTAeNbHO.

5.3.2 CuctemMbl GbITOBOrO ropsiuero BOAOCHAGXeHUs C MNocsefoBaTe/lbHO MNOAKIIOYEHHbIMU
BOogOHarpeBaTeNaiMu pasinyHoro Tmna

Ecnu nogorpeB 6bITOBOV ropsadeli Bogbl NPOM3BOASAT Psif  MOCNeA0BaTe/ibHO  MOAK/IUYEHHbIX
BoJoOHarpeBatefieii  pas/IMYHOrO  TWMa, HEo6GXOAWMO OnpefenvTb  BKIa4 — KaXAoro  OTAefIbHOro
BOoJlOHarpesaresns. PacueTbl cnegyeT NPOBOAUTL B COOTBETCTBUM C NOC/EA0BATE/IbHOCTLIO UCMO/Ib30BaHMs
BOJOHarpesaresieii Npy nogorpese BoAbl.

NMprvmeyaHue — OB6bIYHO UCXOAAT U3 TOTO, YTO AN NogorpeBa 6bITOBON ropsyeii BoAbl UCNO/b3YHT MakCMMyM
TPV UCTOYHMKA: MpeaBapuTesibHbI HAarpeB C NOMOLLbIO, HAaNpPYMep, COSTHEUYHbLIX KOJIJIEKTOPOB, 6a30BbIi HArpeB, a Takxke
[OMOSTHUTENbHbIV HAarpeB A1 NOKPbITUSA MUKOBO HarpysKku.

Ecnv TennoBasi 3Heprusi nepejaeTcsi B CUCTEMY GbITOBOTO ropsiuero BOAOCHAGXKEHWSI MOCPEACTBOM
npu6opoB ApYroro Tuna (Hanpumep, TEM0BOI HAcoC ¢ pekynepauueli TeNoTbl U3 y4aNsieMoro Bo3ayxa), To
[OMOJTHUTEIbHBIN NCTOYHUK MOKPLIBAET TO/IbKO OCTABLLYIOCS NOTPEGHOCTL B TENIOBOW 3HEpruu.

5.3.3 CucteMbl 6GbITOBOTO Tropsiyero BOJOCHAGXEHWA C HECKONIbKMMU napansienbHo
NoAKMOYEeHHbIMU BOAOHarpeBaTensamm

Ecnu ans npousBoAcTBa TENJIOBOW 3Heprum Ansi 6bITOBON ropsivyeit BoAbl UCMOML3YHOT ABa U Gosee
BoZoHarpeBaTensi, NOAK/IOYEHHbIX NapansesibHO, TO BK/IaA KaX[Oro OTAEe/IbHOrO HarpeBaTensi aw**m
MIx/CyT paccumTbiBalOT Kak OTHOLUEHWE ero HOMWHa/IbHOW MOLJHOCTM K 06Leil HOMWUHa/IbHOM MOLLHOCTU
YCTaHOBKN, HEOBGXO0ANMOW ANs nogorpesa ObITOBOM ropsivyeil BoAbl:
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n. -ft .n _ Pw.gw.oom.1
Wpaonu _wW.geni vw.gea.ow WW.tcc.oW.
2/ iAV.gcn, noun.]

2

Ona nogorpeBa 6bITOBOI ropsiyeil BoAbl AOMYCKAETCA  UCMOMb30BaTb Psifi UCTOUHWKOB 3HEpruu
(HanprMep, COJIHEYHbIV KOJINIEKTOP, KOTeJs1, TEM/IOBO HACOC WM AOMNOMHUTESIbHbLIN 3M1eKTpoHarpeBaresib).
O61uee KonnyecTso Tpebyemoii Tennotbl ONgomy. MIX. AN BCeX BULOB M KOMBUHALMIA HArpy30K AO/IHKHO
COOTBETCTBOBATb CyMMAapHOi TEN/I0BOW MOLLHOCTM BCEX UCTOUHMKOB:

~AW.gfn.oui. | ~ ~"CAV.dts.in.k '
*
roe J
Oow,divin> — ucnosibdyemas cucTemoli pacnpeneneHnsa K aHeprmusa sa paCCManVIBaeMbIVI BpeMeHHOVI
nepvioa. MIx.

Ecnu  ucnonb3yloT 6Gonee 0AHOTO BogoHarpeBaTtesns, To obuwee Tennosnotpe6neHne Ov.<jan
pacnpefensieTca Ha UMelowMecs BojoHarpesaTenu. PacueTbl AN KaX4Oro BojoHarpesatens j
NPOU3BOAATCS OTAENBbHO, NPV 3TOM B UX OCHOBE Nexar Ggmat 1 awo«v

6 BogoHarpeBaTesib EMKOCTHOIA

TennonoTepy BoAOHarpeBaTeNisi €MKOCTHOTO pacCyMTbIBAlOT — Ha OCHOBaHWUM Tensonotepb 6aka
BOJOHarpeBaTtesii eMKOCTHOrO B peXuMe ToTOBHOCTU. O6liee KOMIMYECTBO TEM/IOTbl, TEPSIEMOE uYepes
HapyXHY0 MOBEPXHOCTb Gaka-BogoHarpeBaTesls eMKOCTHOrO 3a paccMmaTpuBaeMblii BPEMEHHOl nepuop,
YyUMTbIBAIOT B pacyeTax Kak notepu.

3T Tennonotepy O-.n*. MIX/CyT, paccuvTbiBalOT Ha OCHOBAHUW BE/IMYUHBI MOTEPb B PEXUME
rOTOBHOCTW, KOTOPbIE CBsi3aHbl C (hakTMUYecKoli pasHOCTbLIO TeMnepaTyp cregytolleii 3aBUCMMOCTbIO:

( OW.st.avg — Ow.st.avg) n
~ 4 a "VwArthbyo» C4-)
1 t'w.sUsby

roe 0 wuawg — cpefHssa Temnepatypa HakornseHHol Bogpl , BC;
0 at6[n, — cpenHasa TemnepaTypa okpyxaruwein cpeabl. °C;
[ &II*t.«rr — cpefHAsa pasHOCTb Temnepartyp, UCnosib3yemMasi Npu UCNbITaHUAX Ha onpegesieHne notepb
B peXxumMe rotoBHocTu. °C;
O « si.*,,— noTepu B pexume rotoBHocTn. MIx/cyT.

HepaenbHble, MeECSAYHbIE U FTOAOBbIE TEMN/IONOTEPY ONPEAENAT YMHOXEHNEM CYTOUHbIX TEM/1I0NOTEPb HA
COOTBETCTBYOLLEEe KOIMYECTBO CYTOK.

MNoTepu 6Gaka-BofoHarpeBaTenIsi EMKOCTHOIO B PeXMUMe FOTOBHOCTU HEOBXOAMMO WU3MEPSATb COracHo
pacyeTy unaM HauMmoHasIbHOMY CTaHAapTy, KOTOpbli nogxoauT ANns Tuna u pasmepa 6aka. V3amepeHHoe
3HayeHNe NoTepb B PeXVMe FOTOBHOCTM OCHOBLIBalOT Ha (hakTUUeCcKoW TeMnepaType B TeueHue nepuoga
paboTbl Nno FTOCT P 54826.

Ecnn notepu 6aka BogoHarpeBaTtesii EMKOCTHOIO B PeXMMe rOTOBHOCTM HEU3BECTHbI, TO UX 3Ha4YeHune
O mi\3bi. MOXX/CyT. MOXHO paccuuTaTtb no oopmyse

Ovstshy =x+y W it2 (5)

roe VW.it2 — ob6bem HakonuTens (iMTpbl);
X, Y W Z— NOCTOSIHHbIE.

3HauYeHNA NOCTOSAHHBIX X Y U Z AOMXKHbI 6bITb NpuBeaeHbl B TOCT P 54826.

MoTepn B pexuMe roTOBHOCTM A1 CTapbiX BOJOHarpeBaTesieil eMKOCTHbIX MOryT 6bITb onpeaeneHbl
noxoxunm obpas3om. B kavecTBe anbTepHaTuMBbl MOryT ObITb yKasaHbl MOTepW B pexume FOTOBHOCTUM B
3aBUCMMOCTM OT 06bema 6aka BoJoHarpeBaresii EMKOCTHOrO, a Takxe Buja 1 TO/WWHbI Tenion3onsaymm.

Ecnn BopgoHarpeBaTtesib €MKOCTHOW AN1A ropsiyeli BoAbl HaxoAWTCA B OTarn/MBaeMOM MOMELEHUN
3/aHus, TO YacTb ero TensjonoTepb MOXeT ObITb BO3BpalleHa (cMm. pa3gen 10).

6
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CoeavHUTENbHbIE TPYGOMPOBOAbLI, Beaylime K 6aKky BofgoHarpeBaTefisiTesinl eMKOCTHOrO U OT Hero,
MOryT MOBbICUTL TersionoTepy 6aka BoJOHArpeBaTesis eMKOCTHOro, ecny Tpy6ornpoBoAbl He WMET
TENI0U30MALUN.

7 CoegnHuTeNbHAA JIMHNA MeXAYy UCTOYHUKOM W Hakonutenem

7.1 O6ume nonoxeHus

Ecnu pa36op 6bITOBOI ropsiveli Bogbl Npon3BoanTCA U3 6aka-HaKonuTens ropsiyeil BoAbl C KOCBEHHbIM
HarpeBoM, TO TensioBasi 3Heprus NocTynaeT M3 OTAE/IbHOTO UCTOYHWKA. HakonuTenb ropsiyeii Boabl MOXeT
pacnonararbcsi B6/1M3N UM HA HEKOTOPOM PaCCTOSIHUM OT 3TOr0 MCTOYHMKA.

Tennonotepn Qwpis COEAVNHUTENTbHOW NINHUK MEeXAY UCTOYHMKOM N GaKOM HakonutesieM MOoryT 6bITb
paccunTaHbl ABYMS pas/IMyHbIMU MeTO4aMM:

- MPOCTOW OLEHOYHbIN MeTog;

- NoApo6GHbIi MeToA pacueTa.

[na ra3oBbIX TEHM/I0TeHEPaTOpPOB CO BCTPOEHHbIM 6GakoM-HakonuTenem ropsiyeli BoAdbl TensionoTepu
COEAVHUTENIbHOW NMHUN MeXAY WCTOYHUMKOM W GakoM-HakonuTenem BK/IOYalOT B O6WMIA KO3hdmLumMeHT
nonesHoro AeliicTBuS.

7.2 OnpeaeneHve TenionoTepb NPOCTbIM OLEHOUYHbIM METOLOM
MpocToii MeToA A5 OLEHKN TEM/IONOTEPb COEAVHUTENLHOM IMHUM MEXAY TEN0oreHepaTopomM 1 6akoM-
HaKonUTesNleM COCTOUT B MCMO/Ib30BaHNN YCTAHOB/IEHHbIX PEMNPEe3eHTATUBHbIX 3HAYEHWIA.

7.3 OnpegeneHue Tenaonotepb NOAPO6GHLIM METOAOM pacyeTa

Ans paHHoro nogpo6Horo Metofga pacuyeTa TersionoTepb TPy6ONPOBOAOB COEAWHUTENTbHOW SMHWUK
Mex/y TernsioreHepaTtopoM 1 HakonuTenem Heob6XxoAMMO MpUaepPXuBaTbLCs MeToA0B, NpUBeAeHHbIX B [2] ana
pacueTa TensionoTepb B Tpy6ax.

PacueT TennonoTepb COeANHUTENBHON IMHUN MeXAY TenaoreHepaTopoM 1 HakonuTesnem AO/HKeH ObITb
OCHOBaH Ha (haKTM4yecKkon AsivHe Tpy6, ecnm 3TU 3HaAYeHUA ecTb B pacrnopsbkeHun. Ecnv nogpobHbil naaH
cucTeMbl  TPyGOMPOBOAOB OTCYTCTBYeT, BMeCTO JJ/IMH Tpy6onpoBoAOB JornyckaeTcs MoAcTaBnAaTb
penpe3eHTatnBHble 3HaA4YeHUA. COOTBeTCTBy}OLLU/Ie 3Ha4YeHua MoryT ObITb YKa3aHbl B HOPMaTtuUBHbIX
[OKYMeHTax.AeCTBYIOLWMX Ha HALMOHa/IbHOM YPOBHE.

8 BopgoHarpeBaTe/sib MPOTOYHbIA

8.1 O6wmne NOMOXEHUA

3aKkoHo4aTeNbLCTBO B 06/1aCTW KNaccudmkaumm 3gaHunii No nx aHepretTnyeckoli agoheKTMBHOCTN TpebyeT
nposegeHna usmepeHnii KMJ BogoHarpeBaTenei, WCNOMb3yeMblX A1 ObITOBbIX CUCTEM rops4vero
BOJOCHabXeHNA B OOHOKBaPTUPHLIX Aomax. 3T TpeboBaHWA, NpPefyCMOTPEHHble ANS TOro, 4ToObI
NnpPoBOAMTL pacyeTbl He3aBUCMMO OT KOHCTPYKUMM BoOAOHarpesatens W Tuna TOnNaMBa, OTAE/NbLHO
paccMoTpeHbI B 8.2.

Ecnu ycTtaHoBKM Ansa nogorpesa 6bITOBOV BOAbl YCTaHOB/IEHbI B MHOTOKBAPTUPHBIX UM KOMMEPYECKNX
3gaHnax, To onpegeneHve KMJA cuctembl nogorpeBa ObITOBOM BOAbl OCHOBLIBAIOT Ha CTaHAapTax,
AelicTBYOLWUX A1 CUCTEMbI f@aHHOro T!Mna B 3aBMCUMOCTM OT ee MOLWHOCTK (CM. 8.3).

8.2 Moporpes ropsyeil BoAbl B 0AHOKBaAPTUPHbIX fOMax

KMNJA cuctembl nogorpesa 6bITOBONM ropsyeli BoAbl B OA4HOKBApPTUPHbLIX AOMax MpeAyCcMOTpeH ANns
BbINOSIHEHNs  TpeboBaHWii  3akoHOogaTeNbCTBa MO Knaccudukauum  34aHuii No  3HepreTU4eckoi
appekTnBHOCTN. CTaHgdapThbl, paspabaTbiBaembie A/ 06ecneyeHns COrlacoBaHUsi C COOTBETCTBYHOLMMMU
OupekTMBamu, AO/MKHblI coAepXaTb MeToAbl WCMbITaHWM C WCMOMIb30BaHMEM TpexX OO6bIYHbIX MNporpamm
Bogopasbopa (MWK. cpegHee, MUHUMa/IbHOE).

PesynbTaTbl Takoro poga ucnbiTaHuii AatoT 3HaveHns K/ cucremsl nogorpesa 6b61TOBO ropsyeli Boabl
AN Kaxgol M3 aTux nporpamm. Ecnu cooTBeTcTBylOWMA Npubop He NpeAycMOTPeH ANS BbINOSIHEHUS
TpeboBaHuii No Bogopa3bopy 6bITOBON ropsyeli Bogbl B 06bemMax BCeX Tpex nporpamMm, To 3TO Heo6xoAnMOo
yKasaTb B cneyndmkaumm npnéopa, Kotopass COAEPXUT TOIbKO pe3ynbTaTbl UCMbITaHWUA 4159 UMetoLlweinca B
pacnopshkeHun nporpaMmbl Bogopasbopa.

[Ana paHHOro meTtoga He TpebyeTcsa nonyyeHve pesynbTaToB A4/ BCEX Tpex nporpamm Bogopasbopa.
MeTog ocHoBaH Ha 3HaudeHun KM/[. KOTOpoe COOTBETCTBYET CpefHel nNporpamMme Bogopasbopa. a Takke Ha
MaKCUMa/IbHOW WM MWHUMa/IbHOW MporpaMme, B 3aBMCMMOCTM OT TOrO, JI@XWUT JIM 3Ha4YeHue
3HepronoTpebneHns Ans nogorpesa GbITOBOIM ropsiyeil BoApl Bbllle WIN HWXKe COOTBETCTBYIOLEro KaxAoi

7
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nporpamme Bogopas6opa TpebyemMoro aHepronoTpebaeHus.

OTHocAwMiicA K hakTuyeckoMy 3SHepronotpebseHvto Ha nogorpes ropsdeli Bogbl KM cuctembl
HarpeBa MOXeT 6bITb NOJlyYeH UHTeprnonsauuei cneayowmm o6pasom.

- Ana aHepronoTpe6ieHVst Ha NOAOrPeB GbITOBOV ropsyeli BoAbl, 3HAUEHNE KOTOPOrO HWXKE CPEAHETO
3HayeHus, T. e. Qi < < Oi

ryngn= O —0,0742 (rj2— M1 * (21.042 — On.gmpae) ; (6)

- ans 3HepronoTpebneHns Ha nNogorpesB GbLITOBON ropsyeli BoAbl, 3HAYEHMWE KOTOPOro Bbille CpefHero
3HavyeHns, 7. e. Or < OH9 <03

nwgan = N2 + 0,0478 * (N3 — ryr) « (QiY.gan.ojt— 21,042), )

roe — KNA ana mmHumMansHoW nporpammbl Bogopasbopa ropsyeit sogpl (Ne 1),
npn Qi = 7,560 MOx/cyT (-2,100 kBTu/CcyT);
/7r — KN4 ana cpefHeil nporpaMmMbl Bogopas6topa ropsdeli Bogabl (Ne 2),
npu Or = = 21,042 MOx/cyT (-5,845 kBT u/cyT);
03 — KMJ, gna makcumanbHOM nporpaMmmbl Bogopasbopa ropsiveit Bogpl (No 3),
npn O3 = 41.958 MOx/cyT (-11.655 kBT u/cyT);
Qugenout — o6uas MOWHOCTbL BogoHarpesarens. MIx/cyT.

Ecnu Qv.ganout < Q'.. To Qugenou Bdopmyne (6) 33MBHAKOT HO Qi.

Ecnn Qugonout > O3 TO MOryT 6bITb NOMy4YeHbl pe3ynbTaTbl U3MEpPEHUA ANA nNporpamMmm Bogo3abopa ¢
ewe 6onblmM notpebneHveMm Bogbl. B aTom cnydae mexay Qi v aHepronotpe6neHuem Ans uukna c
60/1bWNM BOA03a60POM NPOBOAAT MHTEPNONALMIO.

Ongonout. MApx/cyT. paccumTbiBaeTcs no chopmyne

Qw.gcn.cut = OV + OiV.dsls ¢ Onsilse Onp,ls. (8)

8.3 CucTembl TensioobpasoBaHuns, NpPeAyCMOTPEHHbIE He A1 O4HOKBAPTUPHbIX A OMOB

8.3.1 la30Bble KOT/1bl U KOT/Ibl HA XUAKUX HedTenpoayKTax

Mpu pacyeTe 06WMX TENNONOTEPL KOTNA YYUTHLIBAIOT:

- KN4 Mpy HOMAHa/IbHOA MOLLHOCTU  orvar;

- NnoTepu B pexume rotosHocTn Onpobr.*by;

- HOMUWHa/IbHasA TernsioBas MOLWHOCTb Qw.gon.nom.

3TN 3HayeHWss Heob6XO0AMMO onpefensATb C MOMOWbLIO UM3MepeHuli AN KOMOWHUPOBAHHLIX W
KOHAEHCaLMOHHbIX KOT/OB.

Ecnn pe3ynbTatoB U3MepPeHUs HET B HA/IMUUK, TO AO/IKHbI ObITh YKka3aHbl yCTaHOBJ/IEHHblE CTaHA4apTHble
3Ha4vyeHns. OTN cTaHAapTHble 3HAYeHUA AO0/MKHbI ObITh yKa3aHbl B HOPMATUBHbLIX AOKYMEHTax, AelCTBYOLWNX
Ha HaUNOHa/IbHOM YPOBHE.

MeTopq, pacyeTta onucaH B NPpUIOXeHUN A.

Ecnu cneunanbHbIX pe3ynbTatoB U3MEPEHUS HET B Ha/IMYUKU, TO UCMOJIb3YIOT CTaHAapTHbIe 3Ha4YeHus
no FOCT P 51847.

Ana ycTapeBLlnX KOTM0B, Ybu KM 1 noTepu B peXxvme roTOBHOCTU MOTYT 6bITb HEM3BECTHbI, 3HAYEHUS
npuHumaroT no FOCT P 51847.

8.3.2 la3oBblii BogoHarpeeaTesib C HaKONUTesieM GbITOBOM ropsyeii BoAbl NPSIMOro Harpesa
KMJ, rasoBoro BofoHarpeBaTtens ¢ HakonuTesiem NpPsMOro Harpesa criefyeT onpeaensitb ¢ NOMOLbLO

MCNbITAHUNA.
Ecnu 3HaueHus ansa KMNA oTcyTCTBYHOT, TO MOTYT 6bITb YKa3aHbl MUHUMa/IbHbIE 3HAYEHUSA. DTN 3HAYEHUS

He MOryT 6bITb MEHbLUE YKa3aHHbIX B NPUIOXKEHUN B cTaHAaPTHBLIX 3HAYEHW.
JHepruio, Tpebyemylo Ana MoAAepXaHusi TemnepaTypbl ropsiyeii Bofbl, MPUHUMAOT pPaBHOIA
TEN/IONOTEPSIM B OKpYXatloLyto cpeay. Ee 3HaveHue cnegyeT onpeaesnsitb C NOMOLWbI0 METOA40B UCMbITaHWiA

WM OHO MOXET 6bITb YKasaHO npounssoguTesieM.
Ecnn 3HayeHnsa oTCcyTCTBYIOT, TO HeOﬁXO,CI,I/IMO ncnonb3oBaTb CTaHA4apPTHOE 3Ha4YeHne, paccHynTbiBaemoe

Ha OCHOBE MaKCMMas/ibHOro 3HayeHusa Tpe6yeM017| ANA nogaepxaHua Temnepartypsbl. MpegnonaratoTt, YTO 3TO
8
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3HayeHue Ha 20 % MeHblle MaKCUMaslbHO AOMYCTMMOrO 3HAYEHUS.

MeToz pacuyeTa onucaH B NpuioxeHun b.

[na cTapblX YCTaHOBOK, €CNW AaHHble MNPOU3BOAUTENISI OTCYTCTBYIOT U HEBO3MOXHO MPOBECTU
N3MepPeHns, NCNosib3yeMble 3HaYEHNS AO/DKHbI ObITh YKa3aHbl B nacnopTax yCTaHOBOK.

8.3.3 OnekTpuyeckuin BogoHarpesaTeslb NPAMOro Harpesa

8.3.3.1 O6uwwmne NosoxeHns

JneKkTpuyeckunii BogoHarpesaTe b NPAMOro Harpesa MoXeT paboTaTb HenpepbIBHO UM NepUoaNYECcKN.

8.3.3.2 JnekTpuuyeckuii BogoHarpeBaTeslb ObITOBOW ropsiyeidi BoAbl — HenpepbiBHasA nogaya
3/1eKTPO3HEprun

KMA anekTpuyeckoro BoAoOHarpeBaTesnin  ObITOBOW ropsayein BOAbl MNPAMOro Harpesa cregyet
onpeaenaTb C NOMOLbH UCTIbITAHWUIA.

Tennonotepy NPUHUMAIOT PaBHbIMU KONYECTBY 3HEPruv, Tpebyemoli AN nogaepxaHus Temnepartypbl
ropsiyeli Bofbl. T. €. paBHbIMUW TEM/IONOTEPSIM B OKPY>XXaloLLyto cpedy. 3Ty Be/IMUYMHY criedyeT onpeaensitb C
NOMOLLbIO METOA0B UCMbITaHUA, NN OHA MOXET ObITb yKa3aHa Npovu3BogUTesNIEM.

MeTog, pacyeToB OnNucaH B NPUIoXeHun B. Ecnu 3HadyeHns Ana napameTpos, onpeaensiowmx notepu
B peXunme roTOBHOCTW, OTCYTCTBYIOT, TO CTaHAapTHble 3HAa4YeHWS OO0/DKHbl ObITb yKasaHbl B HOPMaTUBHbIX
[OKYMeHTax, AeCTBYOWNX HAa HaLMOHaIbHOM YPOBHE.

[ns cTapbiX YCTaHOBOK, €C/NM [JaHHble MPOU3BOAUTESNI OTCYTCTBYIHOT M HEBO3MOXHO MNPOBECTU
M3MepEeHUs, UCNosib3dyeMble 3Ha4YeHUA AO/MKHbI ObIThb yYKa3aHbl B MacnopTax yCTaHOBOK.

8.3.3.3 3nekTpuuyeckuii BoAOHarpeBaTeslb ObITOBOW ropsyein BoAbl — Mojava 3/1eKTPO3HepPrun
TONIbKO B TEHEHWE OrnpefesIeHHOro BPEMEHHOro NpoMeXyTKa (EMKOCTHOIA)

3TV NpnBOopPbI NOCTaB/IAT ropsaYvyro BoAy 13 6aka-HakonuTens onpegesieHHoro o6vema. Ecnum ropsayvan
Boda 3abupaeTca noTpebuTesnieM B Touke pasbopa, TO KOMMYECTBO ropsdveli BoAbl B HakonuTene
yMeHbLUaeTcs. 3TN Nprubopbl NCMNONb3YIOT 3/1EKTPUYECKYIO IHEPTUIO O/19 BOCCTaHOBJ/IEHUS 06bemMa ropsyeit
BOAbl B HaKONuTesie TO/IbKO B TeYeHne onpefeneHHoro rnepuoga HarpeBa, KOTOpblii 06bIYHO coBnagaeT co
BpeMeHeM AeACTBUSA HU3KOro Tapuda onnartbl 3a 3/1eKTPO3HEPT IO,

O6Lwas aHeprua B3ATOrO U3 HakonuTens obbema ropsayer BOAbl paBHa 3Heprun, Tpebyemon ans
HarpeBa ObITOBOV ropsiyeli Bogpl C y4eTOM MOTEPb CUCTeMbl pacnpegesieHus. Kpome 3TOro aHeprus HyxHa
0151 KOMMNeHcaunn TensioNoTepb HaKONUTeNs ropsayver Bogpl.

KMA anekTpuMyeckoro BogoHarpesaTefnl HaxoAUTCA B MPAMOLM 3aBUCUMOCTW OT MOTeEpb BO BPeMSA
pexuma roTOBHOCTM, KOTOpble W3MEPSAIOT B CTaUMOHAPHOM COCTOSIHUM WM C MOMOLLbIO AWHAMUYEeCKUX
MCNbITaHWI, KOTOpble NPeAcTaBfAT AHEBHYK MporpammMmy Bogopasbopa. Vcnosb3yembli MeTos 4acTUyYHO
3aBMCUT OT TuMa 34aHUs W NPUMEHSIEMON CcucTeMbl ObITOBOrO ropsiyero BOAOCHaGXeHUsl. O6bI4YHO
ncnosnb3ytot metod no FOCT 28361.

MeTopn pacyeta A1 OUEHKM [HEBHbIX TemnjonoTepb, COOTBETCTBYHOWMX pacyeTHOW cpepgHei
nporpamme Bogopasbopa. onucaH B npuaoxeHun . Ecnnm 3HadeHnss ANs napamMeTpoB, ONpefenstowmx
[OHEBHble TensionoTepn, OTCYTCTBYIOT, TO AO/DKHbI ObITb YKa3aHbl CTaHAapTHbIEe 3HAYeHUs.

[ns cTapbiXx YCTaHOBOK, €CNM [aHHble MPOU3BOAUTESNI OTCYTCTBYIOT M HEBO3MOXHO MNPOBECTU
M3MepPEeHUs, UCNosib3yeMble 3Ha4YeHUA A0/MKHbI ObITb yKa3aHbl B Macnoprax yCTaHOBOK.

8.3.4 AnbTepHaTUBHble CUCTEMbI NoAorpesa BoAbl

[na cuctem, B KOTOPbIX BCE KOJIMYECTBO WM YacTb MOTPeBGHOCTM NOJIe3HONM aHeprun Ans 6bITOBbIX
CUCTEM ropsYero BOAOCHabGXeHUA MOKPbIBAETCA HarpeBaTtesiemM, paboTalowym He Ha MPUPoAHOM rase wunmn
HedpTenpoayktax. KM onpeaenstoT cornacHo cooTBeTCTBYOWMM cTaHaapTam ( TOCT P 54856. TOCT P
54865).

9 BcnomoraTtefnbHas aHeprus

9.1 O6uwee noTpebeHNne BCNomMoraTesibHOW aHeprun
O6uiee notpebnieHne BcnomoraTenbHOM 3Heprum Nowan.«u. MAx/cyT. nogcuctemoli ons noporpesa
ropsiyeli Bogpl onpeaesnstoT no opmyse

Wigen.aux = Wingonpnp *  Wingongo. 9)
rae
Wivoipdp —  noTpebieHne BCrioMoraTesibHOM 3Heprum Hacocom BogoHarpeBaTensi. MAx/cyT;
Wweangn — notpebnexHue BCMoMoraTteibHow 3Heprum BoZoHarpeBartesiem 6bITOBOWA

ropsiyeri Boabl. Mx/cyT.



FOCT P 56776—2015

9.2 MoTpebneHne BcnoMoraTesibHO 3HEPIrMM HACOCOM HaKonuTens

LIMPKYNAUNOHHBIV Hacoc NOTPe6sieT 3/IEKTPUYECKY0 IHEPIUIO A1S KOMMNEHCAUUW NafjeHus AaBneHns
B COeIMHUTENbHbIX TPY6ONpPOoBOAax Mexay HarpeBartesieM 1 HakonuTesiemM ropsideii Bogbl.

Ecnn uMpKynsuMOHHBI HAacOC BCTPOEH B BOZOHarpeBaTtesb, TO TpeGyeMyto BCMOMOraTe/ibHyH 3HEPruto
paccMmaTpmBaloT Kak 4acTb BCMOMOraTesibHOW aHepruun, notpebiseMon BogoHarpesatesieM. B aTtom cnyvae
HEOGXOAUMO MPUMEHSTb KO3IPULMEHT ANS BCNOMoOraTe/ibHOW 3HEpPrum, COOTBETCTBYHOLWNIA CTaHAAPTY Ha
BOJOHarpeBaTefb.

Ecnu vcnonb3ytoT oTAeNbHbIA UMPKYIAUMOHHBIA Hacoc, TO noTpebsieHne BCnoMorateflbHOW 3Heprum
HEOGX0AMMO paccuUnTbIBaTb OTAE/IbHO. LIMPKYNAUNOHHBLIN HAacOC MOXET TakKXe NPUMEHATLCS A1 CUCTEMbI
oTonNeHNsa nomelleHur. Heob6xoaMmo cneamTb 3a TeM. 4TO6bI NOTpebneHMe BCnoMoraTteslbHOW 3Heprum
YUnTbIBa/IOCh B pacyeTax TO/IbKO O4WH pas.

T MeToAbl Heo6XOAMMO WCMOMb30BaTb MPU pacyeTe MnoTpebsieHMs BCromorateslbHOW 3Heprun ans
LMPKYNSILMOHHBIX KOHTYPOB. Mpy 3TOM [OMNycKaeTcsl NPUMEHSITb YMNPOLLEHHbIA UM noapo6Hblli MeTos, pacueTa.
CooTBeTCTBYHOLME MNOAPOOHbIE yKa3aHWsA 47151 MPOBEAEHUs1 pacyeTa U CTaHOAPTHbIE 3HAYEHUS AO/MKHbI ObiTb
npueegeHsbl B [3].

9.3 MoTpebneHne BCnomMmoraTteNbHOW aHeprum Ana BoaoHarpesaTteneil 6bITOBON ropsadeli Boabl
npsAIMOro Harpesa

BcnomoraTtenbHan aHeprusa TpebyeTcs A8 paboTbl FOPesik1, Hacoca HakonuTens 1 NpoYnx Npnbopos,
KOTOpble CBfi3aHbl C MOACUCTEMON Harpesa BOAbl W SAB/IAIOTCA COCTaBHOM YacTbio BCeill CUCTEMbI
BOAOCHaGXeHUNs.

MNoTpebneHne BcrnomMorateslbHOW 3HEPruM Heo6XxoAMMO M3MepsTb B COOTBETCTBUM C AelCTBYIOWMMU
cTaHJapTamu Ha NpoAyKTbl U CUCTEMbI.

BcnomoratenbHasn aHeprus (06bIYHO 3/1eKTPUYecKas aIHeprus), MoxeT 6bITb HACTMYHO pekynepupoBaHa
ONA cucTeM OTOMJIEHMS MOMeLLeHUn unn nepegasaTtbCs BOAe, HaxoAsWelcs B COEAVHUTENbHON NUHUK
MeXay KOT/IOM 1 HakonuTenem.

Ecnu cneunanbHbIX pe3y/ibTaTtoB U3MEPEHUS HET B Ha/IMUYUWN, MOTYT 6bITb YCTaHOB/EeHbl CTaHAapPTHbIe
3HaveHnA. B A.3.4 npunoxeHna A npuBeneH npumMmep pacyerta.

10 Bo3BpaTHble, BO3BpalleHHble N HEBO3BpPAaTHbIe TeNnjonoTepu

PaccunTaHHble TensionoTepu CUCTEMbl He Bcerga TepsitoTCA MOMHOCTbI. HekoTopble M3 noTepb
cucTeMbl MOryT ObITb pekyneprpoBaHbl 471 OTOM/IEHUS MOMELLeHUl, 4yacTb 3TUX MOTepb MOXeT ObITb
MCNoJsib30BaHa U MOXeT BHECTW CBOW BK/1aJ, B OTOMN/IEHNE NOMELLEHUIA.

BospaTHble noTtepu cuctembl Omganmsn MIX/CyT, BbIpaXalOTCs Kak 4acTb TernsionoTepb CUCTEMbI
npounssBoacTBa (nogorpesa) ropsiyeli BoAbl U Kak YaCTb BCNOMOraTesibHOM 3Heprum Asis 3To CUCTeMbI:

Q /Tijenls/bl = OkV.gen.s « Av.gan.ls/bl + Wy."anAu ' /Wgenaux.fb. (0 )
raoe  7YSndsiw— [onsa BO3BpaTHbIX TEN0NOTepb CUCTEMbI MPOM3BOACTBA ropsiveli Bodpl, KoTopas MOXeT
6bITb peKyrnepupoBaHa /151 OTOM/IEHNS NOMELLEHWNA;

Tylgenau..itt — fons notpebneHna BCNomoraTesibHOM SHeprun cUcTeMbl MPOU3BOACTBA ropsiveil BoApl,
KoTopas MOXeT ObITb pekynepupoBsaHa A/151 OTOM/IeHNSA NOMeLLEeHNIA.

[onu 3aBuCAT, Hanpumep, OT MecTa yCTaHOBKM TPy6OMNpoBOAOB 1 Hacoca, 6aka-HakonuTens, a Takke oT
NPOAO/DKNTENBHOCTM OTOMUTENBHOIO neproga. Ecnv HakonuTenb yCTaHOB/IEH B OTar/iMBaeMoOM MOMeLLeHUn
34aHnA, TO Tennonotepyu MoOryT ObiTb pekynepupoBaHbl. OfHaKo BO3BpaTHble TEM/I0NOTEPU [A0MyCKaeTcs
YyUnTbIBaThb TO/ILKO B TO BpeMS rofa, Ha KOTOpoe NPUXOANTCS OCHOBHas MOTPeEOHOCTb B OTOMNJIEHNN.

[onto obwmnx BO3BPaTHbIX NOTEPb CUCTEMbI, KOTOpble MOryT ObiTb peKynepupoBaHbl, onpeaenstoT
corfacHo Apyrum ctaHgapTtam, A15 ueneil KoTopbix 06live BO3BpaTHble MOTEPU CUCTEMbI MPUHUMAIOT B
KayecTBe UCXOAHbIX AaHHbIX.

B HekoTOpbIX CUTyauusiXx BO3BpaTHble MOTEPU MOrYT YBE/IMUUTL TErIoBYK Harpysky CcuUcTeMbl
KOHAVLMNOHNPOBaHNSA 34aHUs.

YacTb BcCrnomoraTesibHOM 3Heprum MoxeT ObiTb BO3BpalleHa B CUCTEMbl 6bITOBOrO ropsiyero
BOJIOCHaOXeHUs1 B BuAe Tenna. Hanpumep, 3/1eKTPO3Heprusi, noAsogumasi LUMPKYIALUMOHHOMY Hacocy,
nepegaetcsa LMpKynupyloweii Boge B BuAe TensoTbl. [l pacyeToB TeMN/0OBYIO 3HEPruio, nepegasaemyto
LMPKYNnpytoLleil BoAe Kak BO3BpaTHYIO YacTb BCMOMOrates/lbHOW aHeprum, Heo6XoAnMo yuuTblBaTb B BUAE
HernocpeACTBEHHOrO YMeHbLUEHWS TeNI0NoTepb.

Bo MHOrmMx cucrtemax ofvH 1 TOT e BOAOHarpeBarte/lb CNYXUT Kak AJ/151 OTOMN/IEHUS MOMELLEHU, Tak 1
A5 ObITOBOIO rops4vero BOAOCHabGXeHUsA. Heo6xogMMoO rapaHTMpoBaTtb, 4TOObI MpU aHasin3e CUCTeMbl
6bITOBOrO ropsiyero BOA4OCHaGXEHUSA YUMTbIB/IMCb TOSIbKO Te BO3BPaTHblE Ten/10NoTepu. KOTopble He 6bLIn
yuTeHbl Npu aHasim3e CUCTEMbI OTOMJIEHUS.
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MpunoxeHune A
(cnpaBoyYHOE)

PacueT TennonoTopb rasoBbiX WA XNUAKOTOMNMBHbBIX [BYXKOHTYPHbIX TEMN/IOTEeHEPaTOPOB B
cucTemax, He npefiHasHa4yeHHbIX A5 UCNOIb30BaHNA B OAHOKBAPTUPHbIX fOoMax

A.1 PacuyeT o6wunx Tensonotepb TennoreHeparopa
O6uiMe TennonoTepu TensioreHepaTopa Ha OCHOBaHUW TensionoTepb B pexume pa6oTbl U NOTepb B pexume
rotoBHoctn Owe-. Mx/cyT. paccunTbiBatoT no cpopmyne

Qw pnvti - QW AMb«1 * Ona«nu.»ey (A1)
roe
Oasa»in — TENNONOTEPU TensioreHepaTtopa BO BpeMs ero pa6otbl. MAX/cyT;
Oa' 9.nb»", — NOTEPU OTOMUTENBLHOIO KOT/1a B PeXume roToBHocTU. MIAX/cyT.
A.2 PacueT Tensionotepb TenjsioreHepatopa BO BpeMs ero pa6otbl
TennonoTepu TennoreHeparopa BO BpeMsi ero paboTbl Qw e-n).,on Mx/cyT, paccunTbiBaloT no hopmyne
Qw = (1~{H,/H.) "~",,0oTH, )~ (A.2)
roe
H. — Tennota cropaHus TonsimBa 6e3 yyeTa KOHAEeHCcauu BOAAHbIX NapoB. KBTU/kr wunav kBT-u/m3;
H. — Tennota cropaHva TONMBa C y4eTOM KOHAeHcaLun BOoAsHbIX NapoB. KBT-u/kr unm kBT-u/m3;

ffcitnnon.Mi-— KMJ, oTonuTenbHOro KoTaa npu HOMUHaNbHOW Harpyske, ykasbiBaloT 4N M:
Onout — TensioBas MOWHOCTL TennoreHeparopa. MAX/cyT.

A.3 PacyeT noTepb B pexume roToOBHOCTU

A.3.1 O6wue nosoxeHnsA
MoTepn TensioreHepatopa B peXumMe TrOTOBHOCTU MIx/cyT. 3a Bpems, B TeuyeHWe KOTOpPOro
TensioreHepaTop He OTAAaeT Ten/i0 HakonNUTeslo WM HenocpeACcTBEHHO ObITOBOW ropsiyeil Boge, paccynUTbiBalOT MO

cdopmyne

(Bw.gen”vg- Bsp”vg)
Qw «.nil»by- 3,6 « Qwgniltmw ¢ (70-20) (24 - fwQanun). (A.3)

rae
Q*«m.*m».«@* — NOTEepn B pexume roTOBHOCTU Npu TemnepaTtype TennoreHeparopa 70 "C n Temneparype
nomeuweHns 20 'C. kBT:
8wcanxsa — cpefHAA TemnepaTypa TensoreHeparopa B pexume rotoBHocTu. *C;

B» «B — cpeaHAs TemnepaTtypa B nomeuw,eHuun.’C;

— BPEMEHHOW nepuoj, B Te4eHMe KOTOPOro 3Heprus TpaTuTCcsl Ha NogorpeB GbITOBONM ropsiveli Bogbl
NPy HOMWHaNIbHO’ MOLWWHOCTU, Y/CyT.

B Te nepuoAbl BpemMeHW, Korga TensoreHepatop oTansvMBaeT MOMeLleHWEe, NOTepU B pPexume TOTOBHOCTU
NPUHUMAIOT paBHbIMY HY/t0. BClO TENI0BYIO 3HEPr1io, NPOM3BOAMMYIO 33 3TU NEPUOAbl U HE UCNOJIb3YEeMYIO Ha OTOMN/IEHNE
nomelleHniA, NPy OLeHKe KOSIMYecTBa 3HEPTrUn, Tpebyemoro 415 OTOMIeHNs, paccMaTpuBaloT Kak TennonoTtepu.

A.3.2 CpefHss TemnepaTtypa TensioreHepaTopa B peXume roTOBHOCTU

CpefHsis Temnepartypa TensioreHepatopa B peXume roOTOBHOCTU 3aBWCUT OT MHOTMX (pakTopoB, Cpeau KOTOpbIX
perynvpoBoyHoe o6opyfoBaHne TensoreHepaTopa, TUN HakonuTens (NpyM HaaMyMn) U COOTBETCTBYOWMUI pexum paboTbl
TennoreHepatopa. [Ns8 ynpolweHMs CpeAHIOl TemnepaTypy TensioreHepatopa B peXuma roToBHOCTU Ow,.n»,n
npuHUMaloT paBHoi 50 'C, 3a UCK/IOUYEHUEM MPOTOYHbIX HarpeBaTenei, AN KOTOPbIX 3HaYeHe cpeaHeiln TemnepaTypbl
npuHMMaloT paBHbIM 40 'C.
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A.3.3 KoadhpunuymnmeHT YaCTUYHOW Harpy3ku TensoreHepartopa
KoathhnLMEHT 4YacTUYHOI Harpysku TensioreHeparopa,

paccunMTaHHbIi N0 MpeaoCcTaB/IiEeMOMY KO/IMHECTBY
6bITOBO ropsvein BoAbl, PaCCUUTLIBAIOT NO hopMyie

(A.4)
~W.gea
~«B.NOLL

rae  In,0wnan — NPoAO/HKUTENIbHOCTL NPEAOCTaB/IEHUS IHEPIMK AN NoAorpeBa ropsiveii Boabl, Y/cyT;

I, o, — BpemMs paboTbl OTONUTENIBHOTO KOT/Aa MPU HOMWHA/IbHOW TEM/I0BO MOLHOCTH, Y/cyT;

O» — noTpe6GHOCTb NOME3HON 3HEPrUKN A4NA BbITOBbLIX CUCTEM FrOpsAYetd BogoCcHabxeHns. MOx/cyT;

— TenjonoTepu cucTembl pacnpegesnieHnss 6bITOBOro ropsvero BogocHabxeHusa. MOx/cyT;
O1/3b — Tennonotepu HakonuTens 6bITOBOW ropsiveli Boabl. MAX/CyT;
O,/p.b — TennonoTepu COeANHUTENIbHOW IMHUN MeX Yy TensIoreHepaTopoM U HakonuTesiemM (MPU HaAMyuun).
MAXx/cyT;
Ctwgen — OTHOCUTeNbHbIV BKNag TensoreHeparopa (ecnv TensioBasi Harpy3ka nokpbiBaeTcs 60see Yem
OfHUM TensioreHepaTopom);

Pam.meT, — HOMUWHanNbHas TensoBas MOLWHOCTb OTONUTE/IbHOTO KOT/a. KBT.

A.3.4 MoTpebneHne AONONHUTENBHOWM (BCNOMOraTenbHOW) 3Heprun TennoreHeparopa

MoTpe6neHne AONONHUTENBLHOW 3HEPrUM TennoreHeparopa U3mepseTcsa Npu NOIHOW CTONPOLLEHTHONR Harpyske, T.
e. nNpy 06GBLEMHOM pacxofe, KOTOpPbIi COOTBETCTBYeT HOMWHa/IbHOW TenjoBOlM MOLWHOCTM W pasHuue TemnepaTtyp

nogatouweii n o6patHoit nnHUKM 20 K. Ecnu TennoreHepaTtop MOCTOSAHHO COeAUHEH C HACOCOM, KOTOPbI/ NpegHa3HaveH
ANs noporpesa 6bITOBOVM ropsyeil BoAabl BO BHeWHeM 6Gake-HakonuTesle KOCBEHHOro Harpesa, TO noTpe6rieHue
BCMOMOraTefibHOV 3Hepruy onpegensieTcss nNpu noTepe BHELWHero ruapaBnvyeckoro pgasneHus 10 kMa. Ecnu
TensioreHepaTtop NOCTOSAHHO pa6oTaeT C LMPKY/ISALMOHHBIM HACOCOM M HakonuTesnem unu obopyoBaHveM A5 nojayu
Tenna (KOMOGMHUPOBaHHbLIA TensioreHepaTtop), TO noTpe6GaeHMe BcnomMoraTesibHOW 3Heprun W n MOx/ cyT.
Heo6XxoAUMO onpeaensaTb 47151 KOMBMHMPOBAHHOIO TensioreHepaTopa (4BYXKOHTYPHOrO):

Ww fen,Bug —3,6 -Iar peo-8cTo  gax.aux.aotn — 36 got pencow Pten.mix.soT *-5)
roe th M, — NPOAONXWTENbHOCTL NpefoCTaBNeHUs 3Hepruu ANns nogorpesa ropsueli Bogwl, u/cyT;
PO,N.TWIOT — MOTpe6neHne BCNoMoraTeNbHOM 3Hepr OTONUTENLHOO KoTna. KBT:
®HaM  — KOI(ULMEHT YACTUUHOI HArpy3KN OTOMUTENBHOIO KOT/A, PACCUMTAHHBI MO
npeAoCTaBAAEMOMY KONNYECTBY GbITOBOM ropadeii Boab!;
p,,,, 9T, —

BpemMs paboTbl TensioreHepatopa Mpu HOMWHANIbHOW TENNIOBOW MOLHOCTU, Y/CyT.

Ecnu napameTpbl Ans onpepeneHns notpe6rieHns BCnomoraTeslbHOW 3HEpPrum oTCYTCTBYIOT, TO [O/DKHbI ObiTh
yKasaHbl CTaHZapTHble 3HAYeHNs.

A.3.5 KoadhhnyneHT None3Horo AeiicTBnA 419 HOMUHAIbHOW MOLWHOCTU TenioreHeparopa

KMA Ana HOMUHaNbHOW MOLHOCTY TennoreHeparopa, 2, nar,. Ha OCHOBAHUN HOMWHa/IbHOM MOLHOCTU P s«,,.amoui.
KBT. npyn Temnepartype ucnbitaHunii 70 "C paccunTbiBaeTcs no oopmynam;

- AN CTaHAapTHOrO TensoreHeparopa

NesbiMun a [84,0 + 2,0 +log”genjjo”outdd/IO0; (A.6)

- AN HU3KOTEMMNEPATYPHOTO TensioreHeparopa

NeBbivun, = [87,5 + 1,0 <1 o i} ( P ( A . 7 )

- ANA KOHOEeHCaUMOHHOro TensioreHepartopa

Meennot = [91,0+1,0 log(PWB.nom.oui)]/1 00; (A8)

- AN ycoBepLweHCTBOBaHHOIO KOHAEHCaLMOHHOrOo TensioreHeparopa

Hgea.non = [94,0 + 1,0 <logC"gennow nbi)]/100. (A.9)
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Mpunoxenue b
(cnpaBoyYHOE)

TennonoTepn ra3oBoro BogoHarpeBaTtens 6bITOBONM ropsayeil Bogbl

3Hepruto, Tpebyemyto A4NA nogaepxaHus TemnepaTypbl ropsyeii BoAbl, paccCMaTpuMBaloT paBHOW Tena1onoTepsaM B
okpyxatollyto cpegy. Ee 3HaueHune A0/MKHO onpeaenaTbCs C MOMOLbIO METOJ0B UCMbITAHUIA UK MOXET GbiTh yKasaHa
npoussoauTeniem. Ecnu nponssognTenemM He ykasaHO HUKakKMX 3HayeHuii, TO HEO6XO0A4MMO MCMNO/b30BaTh CTaHAapTHOe
3HayeHue. Ero paccunTbiBalOT Ha OCHOBE MaKCHMaslbHOrO 3HauyeHus  3Hepruu, Tpebyemoli ANA noaaepxaHus
TemnepaTypbl, A1 YETO NPUHMMAIOT, YTO OHO Ha 20 % MeHblle MaKCYMasibHO AOMYCTMMOrO 3HaYEHUs.

3Hepruto, Tpebyemyto N5 NojfepxaHna TemnepaTypbl ropsyelt Bogbl Pf/ anublL BT. paccunTbiBaloT, Kak nokasaHo
HIXe.

Ans npu6opoB N060ro HOMUHa/ILHOTO 06'beMa U BpeMeHeM HarpeBa MUHUMYM 45 MUH. a Takxe ANA Npuéopos
HOMVHa/IbHbIM 06beMoM A0 200 /1 1 BpeMeHeM HarpeBa MeHee 45 MUH. UCNONb3YIOT hopMyny

=0.8 (11 KWfmMO067 + 0.0(5 ) <B'1)
nnn Py = 250 BT. ecnin 3HauYeHune, nony4veHHoe no popmyne (6.1). meHbLue.
[nsi npu6opoB ¢ HOMUHaNIbHLIM 06beMoM 6onee 200 N1 U BpeMeHeM HarpeBa MeHee
45 MUH
~VgeoH.h =08 (9 r ~ W 7 4.0.017 V«..OW ) ,b'21

van  Ptiamil — 250 BT, ecnn 3HayeHune, nosyyeHHoe no ypasHeHuio (5.2). meHbue.
O603HayeHus, npusefeHHble B hopmynax (6.1) n (6.2):

— HOMUHasbHbIli 06beM HakonuUTeNsa ropsyeit BoApl, /;
Pa«rblos — HOMWHasIbHbI 3HEpreTuyeckunii Bknag Hakonutensa ropsyeli Bogpl, BT.

B ocHOBe MeToda /eXWUT MPeAnosioXeHWe, 4TO BCe Tensao, OTBOAMMOE HakonUTenem ropsiyeit BoAbl, B
KO/IMYECTBEHHOM OTHOLIEHNN MOXET 6biTb 3aMEHEHO MOoTepsMU.

O6wwue Tennonotepu. M/X/CYT, paccuATbIBAalOT Ha OCHOBaHUW 3Hepruu, Tpebyemoil Ana noaaepxaHus
Temnepartypbl ropsiueii BoAbl, 1 B 3aBUCUMOCTM OT (PAKTMUECKOM PasHOCTM TemnepaTtyp v KO3(ppUuMeHTa nosesHoro
[eicTBUSI KOTNa KOPPeKTMpylTCsi Nno popmyre

(6:3)

rae  ftve*"*»«B — cpegHAasa TemnepaTtypa ropsyei Bogbl B Hakonutene. “C;
6.ne«.B — CcpefHAA Temnepartypa okpyxatoueri cpeabl. "C:
J0nn«r>- [»ys— cpefHAa pasHOCTb TeMmnepaTyp, UCNosb3yeMas Ana onpegeneHns aHeprumn, Tpebyemoi ans
noagepXaHua TemnepaTypbl ropsiveii Boabl. "C;
Pwe«.n*u> — aHeprusa, Tpebyemas ANA nogaepxaHus TemnepaTtypbl ropsiveii Bogbl B Hakonutene. BT;
rfo.n — koadhhnLMeHT NonesHoro AelicTBuA BogoHarpeBaTtens;
Oa'a.n.~1— Tennosas MOLWHOCTb BoAoOHarpesaTensa. MAx/cyT.

Cnepyolwmne 3HaYeHUSS MUHUMaNbHbIX KO3(MAMULMEHTOB MONE3HOro AeiCTBUS [0MycKaeTCs WCNoMb3oBaTb B
KayecTBe CTaHAaPTHbIX 3HAYEHWIA:

rfc.n = 84 % ans Bcex TUNOB BOJOHarpeBartesisi, KOOMe KOHAEHCALNOHHbIX;

aq1 =98 % ANS KOHAEHCAUNOHHbIX YCTPOMCTB.
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MpnnoxeHne B
(cnpaBo4HOE)

TennonoTepu 3/1eKTPUYECKOTO BogoHarpesaTens 6bITOBONM ropsayeli Boabl (C HENpepbIBHOVW nogayeli
3/1eKTPUYECKOW 3Heprun) (MPOTOUYHOrO)

TennonoTepn paccmaTpuBaloT PaBHbIMU KONMYeCTBY 3Hepruun, Tpebyemoli ANs nopnepxaHUs Temnepartypbl

FOpFI'-IeI7I BOZbl. T. €. paBHbIMU TEMNIONOTEPSAM HaKOMUTENS B OKPYXaloLWyto cpedy B pexvnme roTOBHOCTU. 3Ty BENUUYUHY
cnepyeT onpefensTb C NOMOLWbIO METOA0B UCMNbITAHWUNA, NN OHA MOXET ObITb YKazaHa Npou3BoAUTENEM.

TennonoTepu BogoHarpesaTens ONraomM.b. MIX/CyT. pacCcUuTbiBalOT Ha OCHOBAHUW BeIVMYUHBLI TEMJIONOTEPL B
pexriMe roTOBHOCTU, KOTOPbIE KOPPEKTMPYIOT B 3aBUCMMOCTH OT (pakTMUECKOl pa3HOCTM Temnepartyp no gopmyne

<?w gra*t»vg “ “»mb,av§

Jwd,mm (B.1)
" £w.|eatt.la 45 24
<'6"'5>

roe  9n — cpeAHsAA TemnepaTtypa ropsyei Boabl B HakonuTtene. "'C;

0*nb,ave — cpeaHAa TemnepaTypa okpyxatouiein cpeapl. 'C;

0,19.MNW — TenaonoTepun 3/1IeKTPUYECKOro BoAoHarpesartesis ropsveli BoAbl B pexume roToBHOCTU Npu

cpefHel pa3HOCTU TeMnepaTyp BO BpeMsi ucnbiTaHusa 45 *C, MOx;
/B - la

— ANNTEeNbHOCTb UCMbITaHWHA, Y. (CM. npunoxeHune . pucyHok I.1).
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Mpunoxenune I
(cnpaBoYHOE)

TennonoTepu 31eKTPUYECKOTO BoAOHarpeBaTensa (C nogayvyeil 31eKTPUYECKOWN 3Hepruun, 3aBucsLlei
OT BpeMeHU) (EMKOCTHOrO0)

3ToT MeTof pacyeTa MPUMEHSIOT AN NpesBapuTeNibHOW OLEHKW 3HepronoTpebsieHnss 31eKTpUyYeckoro
BOoAoOHarpeBaTesia ObITOBOW ropsyeli BOAbl C Nojadveil 3NeKTPUYECKOW 3SHepruu, 3aBucsweid OT AHEBHOro LuMKNa
Bogopas6opa.

NcxopaT M3 TOro, 4To 3dHepronoTpe6rieHVe 3/1IeKTPUYECKOro eMKOCTHOro BoJoHarpeBaTesnsi cknafbliBaeTcs U3
cneAyoWwmnx KOMNOHEHTOB:

— 3HepronoTpebsieHne Ha BXxofe BofoHarpeBaTesns (4718 MOKPbITUA 3HepronoTpe6seHns ANsS noforpesa BOAbl
cuctemMamu 6bITOBOrO ropsiyero BOA0OCHaGXeHUs 1 TeN1I0NOTePb CUCTEMbI pacnpejeneHus);

— TennonoTepwu.

Ecnv nepvog nogorpesa BoAbl He coBnajaeT co BpeMeHeMm Bogopasbopa u3 BogoHarpeBaTesns, To ropsayas Boga
B HeM o6pasyeT c/ion € pasHoi TemnepaTypoli.

TennonoTepu BogoHarpeBartesia ropsiueii BOAbl B OKpYyXaloLlyo cpedy MOryT paccmarpMBaTbCs B 3aBUCMMOCTU OT
Be/INYVHbI MOBEPXHOCTU BOJOHArpeBartens, npuneratolieil kK 6onee TennbiM CNOSIM BOAbl B BOJOHarpesarerse.

Mo 3Toii npuuMHe OCHOBa pacuyeTa 3ak/lovaeTcss B OMpefAesieHUN cpeAHell  Be/IMUMHBI  MOBEPXHOCTU
BOJlOHarpeBaTena ropsyeil BoAbl, COOTBETCTBYHOLLEN TOli YacTu BoJoHarpeBaTesns, kKoTopasi ocTaeTca ropsiyeit Bo Bpems
MoJIHOrO AHEBHOrO LMKna Bogopasbopa.

PacueT Nnpon3BOAAT MO yNpoLEeHHOMY NiaHy Bojopas6opa ropsyeli BoAbl, NPy 3TOM NoTpe6ieHre ropsayeil Boapl
paccmaTpuBaloT OT/e/IbHO NO TPeM BPeMeHHbIM NpoMeXyTkam: yTpo, leHb 1 Beuep.

™W.gt/«tUan
Iwgen/i«,st.max
1— noTtpebneHune yTpom; 2 — notpebaeHne gHem; 3 — noTpebrieHne Beyepom; 4 — Harpes
PucyHok 'l — TMnowaab NOBEPXHOCTU BOAOHarpeBaTens npu Bogopasbopa. MCNonb3yemMble A1 OLeHKM TensionoTepb

TensonoTepy EMKOCTHOTO BoAoHarpeBatenss QnHamu. MA/cyT. paccunTbIiBalOT Ceayowmnum o6pasom:

M jicait e 2
Ghtgenll = 0w pen*™M It =(hrgmMM Itnom
AW ,gca'tt wax
(r.1)
2
i 3 AW .genit
rae sen it nux - A -thi gentt genit T2-/T-mmmm —ommev n ----=mm---
D 'K.gen it
(r.2)
y 5
‘AW .genit.mn = ryn & ““W .gtnst,t ~(i*1)~ri)
0 (r.3)

15



FOCT P 56776—2015

AW A«UM>» NAV.e»i*«m«  N3MEPSAIOT B KBaApaTHbIX MeTpax.

Mpu 3TOM | COOTBETCTBYET KaXAOMYy BPEMEHHOMY WHTepBasly COrflacHo pucyHky [.1. u geicTBUTENbHbI
BbIpaXeHus:

(r.4)
ans/=0wu5: "W.HVM.1 B A » mMKKoO« + 2 9 -
anal </<4 (r-5)
>k K« (1_*.)_' O W AKX
a Takxe:
Y.9b> N«4y-1
ana 1Si£3 .. WH (r.e)
?V.inmn
ansal=4 gy.dri
~V.genil.ic (r-7)
OY3er.l. — aHeprus, B MX, KOTOpass cOOTBeTCTBYyeT noTtpebneHuto ytpom (' =1). gHem (i = 2) nnn Beyepom
(/= 3) cornacHo ynpouieHHo nporpamMmme Bogopas6opa.
_ 4.182 yWj««,,/«-<eO-*5)
@ W .gen/st,In (MOx) 1000 (r-8)
f4-/0=16 (v) (r.9)
*Pw pail >ow  (4). (r-10)
r$-rd =
3.6"-
6% 15=6-1(5 - (41().
(r-11)
rae Daon, — HapyxHbIi guameTp 6aka, M;
Ln B,,ri — HapyxHas BbicOTa npuéopa, m;
n=1.25— koadpdunumMeHT TenooTaauu;
t, — YacoBoW BblknOUaTenb A4NA Bogopasbopa unm nogorpesa BoAbl, Y:
oy detli.mri — HoMMHanbHOe 3HaveHue Tennonotepb, MAX'CyT.;
vn — HOMWHasIbHbI 06bEM, N:
Py, — MOLHOCTb 3HepProcHabxeHus. kBT;
LindppoBble 3Ha4YeHUA Ans pacyeTa npumMepa AaHbl B Tabnuue M.1.
¥d.i — noctaBnsemasn aHeprus B 3aBMCMMOCTM OT paccMaTtpuBaemMoil nporpamMmmbl Bogopasbopa, MO cyT.;
AN'AWrT-. — yynTbiBaeMasi B pacyeTe NOBEPXHOCTb BOAOHArpeBaTesisl, Haxo4ALWEerocs B HarpeToMm COCTOSAHUN, M*;
A,, an.mTr, — NOBEPXHOCTb Npnbopa, 3KBMBa/IEHTHaA CPeHEMY 3HA4YEeHUIO A9 AHEBHOrO uMKna Bogopasbopa, m;
X, — Ko3(pdpMUMEHT OTHOCUTENBHOrO KOSIMYecTBa NpPefoCTaB/IEHHON 3HepruM B 3aBUCMMOCTM OT
MaKCMMa/1bHOro Kosinyecrtea COXpaHeHHOVI SHeprun;
Oow.genm™® — MaKCMMa/lbHOe KOJINYEeCTBO TEM/I0BOIM 3HEPrum, KOTOPOe MOXET ObiTb COXPaHEHO B

npuéope. MIXx.
16



Ta6nwuuya I.1--—-Tpumep pacyeTa,

OnucaHune
HapyxXHblii gnameTp
HapyxHas BbicoTa npuéopa
KoadhdmumeHT TennooTtaauun
HoMWHanbHoOe 3HauYeHve TenaonoTepb
HomuHanbHbI 06bem

JHeprocHabxeHne

Takxe TpebyoTcA napameTpbl:

FOCT P 56776—2015

NCXOfHblE 3HaYeHUs
3HauyeHne N eguHNLA N3MEPeHUs
Du* =0,52m™m

Lw,i=1,42m

n=1,25

-an= 1.71 MOx/cyT
WALl =200 n
Ay = 2.2 kBT

- KOINYeCTBO NOCTaB/IEHHON 3HepPrum B 3aBUCMMOCTM OT NporpaMmmbl Bogopasbopa (cMm. Tabnuuy I.2), 0nd«| ana
nporpammbl 1: 7,560 MOx/cyT, ansa nporpammbl 2: 21,042 MOx/cyT, ansa nporpammbl 3: 41,958 MIx/cyT;

- yudnTbiBaemasa B pacyeTe nsiowagb NOBEPXHOCTUM BoAOHarpesaTesid, HaxogsAwerocsa B Harpetom COCTOAHUN,

Av QVivmu m 3,77 M2,

- MaKcuManbHee KO/IMYeCcTBO TEM/IOBOW 3HEPrumn, KOTopoe MOXeT 6bITb COXpaHeHo B npubope. Q* ,mY.T = 37,638
MAOx (T. e. nporpammMa Bogopas6opa Ne 3 He nNpumeHsieTcs).
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Ta6nuya IN.2---—-- Mpumep pacyeTa, pe3ynbTarbl

18

PaccuntaHHoe 3HayeHue

ft—fo
Qiy ganftf.0
Xi
A»4NM 1
ft— /i

0*ignu:
Xr

ft—ft
0*1 gwo 3
x>
AW TnAll
ft-ft
O.YI-!
xa,

A wBnin<
ft— ft
A**nan'lli
ft— ft

A N.gMKnn

Ot/ 0" *

PesynbTart gnsi nporpaMmbi

Bogopasbopa Ne 1

2.744 w
0.50 u (ft = 07:30)
1,512 MAx
0.0402
2.439 m*
5,25 Y (ft = 12:45)

1.890 MOx
0.0904
2,322 m*
7.25 4 (ft = 20:00)
4.158 MIx
0.2009
2.066 m*
3.00 y (ft = 23:00)
7.560 MOx
0.1004
2,299 m*
1,17 u (ft = 00:10)
2.744 mr
6.83 4 (ft =07:00)

244 m'

0.99 MOx/cyT

PesynbTat Ansi nporpaMmbi

Bogopasbopa Ne 2

2.744 w*
0,25 Y (ft = 07:15)
8.064 M/Ix
0.2143
2.035 '
5.75 u (ft = 13:00)

3.402 MOx
0.3046
1.826 m'

7,50 u (ft = 20:30)

9,576 MOx
0.5591
1.235 mr

2.50 u (ft = 23:00)

21.042 MOx
0.2795
1.884 m*

2.87 4 (ft = 01:52)

2.744 wm*
5.13 u (ft = 07:00)

2.03 Mr

0.79 MOx/cyT
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Bubnuorpadcpus

MCO 13602-2:2006 SHeprocucTtembl TexHMyeckune. MeToabl aHanusa. YacTb 2. B3BewwuBaHue wu
arpermpoBaHue 3HepreTUYeckKoro o6ecneyeHus

EH 15316-3-2:2007 Cuctembl pacnpefeneHns ObITOBOro ropsiyero BoAoOCHabxeHus. MeTon pacueTa
3aHepronoTpe6neHnsa n ahPeKTMBHOCTH

EH 15456:2008 OTOonuTe/IbHbIE KOT/Ibl. MOTpe6AEHE 3/1IEKTPUYECKON 3HEPTUM TENSIOreHepaTopamm

NCO 13203-2:2006 Mpubopbl 6bITOBbIE rasoBble ANA HarpeBaHus BoAbl. Mpubopbl, He nNpeBblWwatoLme
70 kBT nogsoaMmMoro tenna v Bofoakkymynupyrueih cnoco6Hoctn 300 1. YacTb 2. OueHka notpebreHus
3Heprum
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