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BBeaoeHue

Llenblo HAaCTOALLEro craHgapTa ABNAETCA rapMoHu3aumna METOAUKU pacyeTa aHeEPreTu4eckon adpPEKTUBHO-
CTU 34aHUN B COOTBETCTBUU C PeaepanbHbiMn 3akoHamm Ne 384-d3 o1 30.12.2009 1. « TexHn4eCckumn pernameHT o
be3onacHoOCTU 34aHUN U coopyXeHU» U Ne 261-P3 o1 23.11.2009 1. «OO sHeprocbepexeHUn 1 0 NOBbILLEHUN
aHepreTn4eckon adbPEKTUBHOCTU U O BHECEHUUN UBMEHEHUU B OTAENbHLIE 3aKOHOAATENbHbLIE aKTbl POCCUUCKOW
denepaunn», a Takke ocHoBononararwmmm TpedoBaHnamMun aupektTus EBponenckoro coodwecrsa 2002/91/EC
Nno ooLuen sHepreTndeckon achdpekTusHocTu 3gannmn (EPBD).

Hactodawmn ctaHgapT onpeaensdaer METOAUKY pacyeTa aHepronoTpedneHna nu aHepreTuydeckomn adhPeKTuB-
HOCTU TEMNNOHACOCHbIX cucTtemM TennocHabxeHuna (TCT). MeToauku pacyeta 0asmpyroTcsa Ha UCNOSIb30BAHUW NPUK-
BE1E€HHbIX B TEXHUYECKON AOKYMEHTAL MU U TEXHUYECKUX CTaH4apTax 3KcrnnyaTauMoHHbIX NapamMeTpoB 000pya0-
BAHUA U KOMNIEKTYIOLWNX U3AENUN, @ TAKXKE XapaKTepuUCTuk ooopyaoBaHUs U KOMNNEKTYIOLWNX U3 ENUN, NONY-
YEHHbIX B pe3ynbrare UCnbITaHU NO POCCUNUCKUM UNTU EBPONEUCKUM METOAUKAM.

HopmMmaTuBHbIE METOAUKN, NPEACTABIIEHHbIE B HACTOALLEM CTaHAAapTe, MOTyT ObITb UCNOMNb30OBAHbLI ANA:

- OLUEHKM 30aHNK, OCHALLIEHHbIX TEMNOHACOCHbLIMU CUCTEMAaMK TENNOCHADXEHUA, HA COOTBETCTBME HOPMAaTU-
BaM 3HEPronoTpedneHns;

- ONTUMU3ALUUN SHEPrETUYECKUX NAPaAMETPOB MPOEKTUPYEMbIX CUCTEM TEMNNOCHADXXEHNA 34aHUI C OLLEHKOW
SQHEpPreTn4eckon 3PPEKTUBHOCTU Pa3HbIX BapPUaHTOB UX KOHCOUTYpaLINN;

- OLIEHKU 3(PPEKTUBHOCTU NPUMEHEHUSA PA3NUYHbIX 3HEProcoeperaroLLnX MEPONPUATUIA U UX CPABHEHUS NO

3PP EKTUBHOCTU UCTONb30BAHNA SHEPTUMN.
B HacToALleM cTaHAapTe HOPMUPYHIOTCA TONbKO METOAUKU BbIMMCIEHUN. B Ka4eCTBE NCXOAHbIX AaHHbIX NPW

NPOBEEHUN PACHETOB MOTYT ObITb MCNONb30BaHbI AIAHHbIE APYIMX HAUUMOHANbHbLIX CTaHAapToB Poccumnckon de-
aepauuun, CtaHaapToB OpraHn3aumMn nnu 4aHHble 1 METOAUKN €BPONENCKUX CTAHOAAPTOB, HA KOTOPbIE UMEIKOTCS
CCbINTKN B HACTOSILLIEM CTaHAapTE.
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HAULMWNOHAINbHbB W  CTAHAOAPT POCCUUMNCKON PEOAEPALUNMN

TENNOCHABXXEHUVE 30AHUW

MeToauka pacyeta 3HepronoTpeoHoCcTU U 3(pPEeKTUBHOCTU CUCTEMDbI
TenrnoreHepauuum c TenrnoBbIMU HACOCaMW

Heat supply of buildings. Methods for calculation of energy requirements and efficiencies for
heat generation with heat pump system

[lata BBegaeHua — 2012 — 07 — 01

1 ObnacTtb NpMeHeHus

HacTodawmn ctaHgapT pacnpoCcTpaHAETCA Ha TENNMOHACOCHbIE CUCTEMbI OTOMNEHUSA, FOPAYEro BO4OCHaDXKe-
HUS U TENNOHACOCHbIE CUCTEMbI TENMNocHabeHusa (ganee TCT) 3gaHun, obecrneymnBaloLLme OTONNeHne, noaorpes
MPUTOYHOIO BEHTUNALMOHHOIO BO34yXa U NPOU3BOACTBO ObLITOBON ropsyen BoAbl. TpeboBaHUA HACTOALLErO CTaH-
JapTa pacnpocTpaHAalTCda Ha cneaylowne aneMeHTbl METOAUK pacyeTa:

- 00bemMm, popma 1 cogepkaHne NCXOAHbIX JAaHHbIX;

- METOAWKWN BbIYUCIEHUS;

- 00beMm, popma u cogeprkaHne pes3ynbrTaTtoB PaCYETOB U BbIXOAHbIX AAHHbIX.

HacTtoAawmn ctaHgapT pacnpoCTPaHAETCA TaKKe Ha BbIpaOOTKY TEMNOTbI CAEAYIOLLMMWU TENNOHACOCHbIMY
yCTaHOBKaMW TEMNNOHACOCHbLIX CUCTEM TENMOCHADXEHUSA 34aHUMN:

- IAPOKOMMPECCUOHHbIE TEMNOBLIE HACOCHI C ANEKTPUYECKUM NPUBOAOM:;

- NIAPOKOMMPECCUOHHbIE TEMNMNOBLIE HACOCHI C NPUBOAOM OT ABUTraTeNsd BHYTPEHHEIO CrOpPaHuS;

- a0COpPOLUMOHHbIE TEMNNOBLIE HACOCHI C TEMMOBLIM (TEPMUYECKUM) MPUBOAOM.

HacToawwmnn ctaHaapT pacnpoCcTpaHAETCAa Ha TENNMOHACOCHbLIE CUCTEMbI TENNOCHADXEHUA 3aHUIA, UCMOTb-
3YIOLLIME NCTOYHUKU HU3KOMNOTEHLMANIbHOW TENMNOBOW 3HEPTUN, NEPEYNCTIEHHbIE B Tabnuue 1.

Tunbl CUCTEM pacnpeaeneHnua TENNOBOU SHEPTUN, pacCMaTpPUBaAEMbIX B HACTOSALLIEM cTaHAApTe, NpuBee-
Hbl B Tabnuue 1.

Tadbnuua 1— Tunbl cuctem pacnpegeneHua TeNMOBON SHEPTUN B 3aHNI

NCTOYHUK HH3I{OI'IOTEHLI,HaﬂbH0ﬁ Tun cUcTeMbl pacripejesyieH1A TennoBOW SHEPTIUK
TENOBOWU SHEPrnu B 34aHUKW (MO TensIOHOCUTENo)
Hapy»XHbI BO3AYX BosgyLllHas
BeHTUNAUNOHHLIE BbIOPOCH U OTPadOTaHHbLIN (OTXOAS- BoaaHas
LLINA) BO3YX
DYHT NOBEPXHOCTHLIX CIIOEB 3eMNK HenocpeacTBeHHaa KoHAeHcauua xnagareHta (VRF)

HOBerHOCTHI:Ie BOAOEMbI N PEKU —

[ pyHTOBasA BoAa —

CHpocHoe Tenno NPOMbILLIEHHBIX NpeanpUATUA —

N3spaHue odpuumanbHoe
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2 HopmaTnBHbIE CCLIJIKA

B HacTodAlleM cTaHaapTe UCNONb30oBaHbl HOPMATUBHbBLIE CChINKM HA CNeAyoLLIne cTaHaapThbl:

[OCT P 51125 — 98 ObopyagoBaHune ObITOBOE AN KOHAWLUMOHUPOBAHUA U OYUCTKM BO3ayxa. TpeboBaHUA
0e30nacHOCTU U METOAbI UCTLITAHUN

[OCT P 51594—2000 HeTtpaauunoHHagda sHepreTuka. ConHe4vyHasa aHepreTuka. TepMuHbl U onpeaeneHuns

[OCT P M3GK 60335-2-40—2000 be3sonacHOCTb ObITOBbLIX U aHANOIMMYHbIX ANEKTPUYECKMUX Npndopos. [1o-
NONHUTENbHbIE TPEOOBAHUA K SNEKTPUYECKMM TEMNOBLIM HACOCaM, BO3AYLLUHbIM KOHAWLUMOHEPAM N OCYLLUTENAM U
CMNoCcOoO0bI UCMNbITAHUY

[OCT 12.2.063—81 Cucrema craHgaptoB be3onacHOCTU Tpyaa. Apmarypa npomMblLLNEHHAA TPYOONPOBOA-
HadA. ObLume TpedoBaHnsa 0€30MacHOCTH

[OCT 19681—94 ApmaTypa caHnTapHo-TexHu4eckas sogopasdoopHas. OoLume TeXHUYEeCKME yCrioBus

[OCT 26963— 86 KoHaAnLUNOHEpPbI ObITOBbIE aBTOHOMHbIE. ODLLUME TEXHUYECKNE YCITOBUSA

[OCT 31168—2003 3gaHua xunvle. MeToa onpeaeneHns yaenbHOro noTpedneHna TennoBon 3HEPIUM Ha

OTOMNeHne

[MTpumedyaHUe—Ilpn NONb3OBAHUN HACTOALUNUM CTaHAaApTOM LienecoobpasHo NpoBepUTh AENCTBUE CCbINOM-
HbIX CTaHAapToB B MHOOPMaLMOHHOW cucTemMe o0Llero mnonb3oBaHnus — Ha oduuuanbHoMm caiTe depepanbHOro
areHTCcTBa No TEXHUYECKOMY PEryrIMpoBaHNO U METPOSIOrNK B CETU MHTEPHET NI MO eXeroqHo n3gaBaemMomy MHdopMa-
LLMOHHOMY yKa3aTento «HaunoHarnbHble cTaHAapThl», KOTOPLIA onyOnnkoBaH No cOCTOAHUIO Ha 1 AHBapst TEKYLLEro roaa,
N MO COOTBETCTBYILLUUM €EXEeMeCsA4YHO Kn3gaBaeMblM WHADOPMAaLMOHHBIM yKasaTensMm, OnyonuKoBaHHbBIM B TEKYLLEM
rogy. Ecnu ccbinoyHblA CcTaHAapT 3aMeHeH (M3MEeHeH), TO Mpu NoSib30BaHUM HACTOALLUM CTaHA4apTOM CreayeT PyKo-
BOJ CTBOBATbLCA 3aMeHSAWUM (M3MEHEHHBIM) CTaHAapTOM. Ecnn ccbinoyHblA cTaHAapT OTMeHeH 0e3 3aMeHbl, TO
MONoXeHne, B KOTOPOM [JaHa CChblfika Ha Hero, MPUMEHSIETCA B YacTu, He 3aTparvBatoLleil 3Ty CChISKY.

3 TepMuHbI, onpeaerneHnsa, 0603Ha4YeHUsA U eaANHULIbI U3MEepPEeHUS

3.1 TepMmuHbI U onpeaeneHun

B HacTodweM cTaHaapTe NPUMEHEHbI Cneayone TEPMUHbI C COOTBETCTBYIOLLMMU onpeaeneHnsamMu:

3.1.1 anbTepHaTUBHOE BKIOYeHUe (alternate operation): 'Noo4vepeaHoe nepeknoyeHne TENNOreHepaTo-
pa UK TEMNMOBOIo HACOCAa HAa PeXUM OTOMMEHUS, 3aTEM HA PEXUM TopsaAYero BogoCHaOXeHUS U HA00OPOT.

3.1.2 obITOBOE ropsavyee sBoaocHabxeHue (domestic hot water heating): lNogorpes Boabl 4NS CUCTEMbI
ObITOBOro rops4vero BO40CHaA0XKeHUS.

3.1.3 BHYTPeHHAA Temnepartypa (internal temperature): OcpegHeHHaa TemMmnepartypa BHYTPEHHEIO BO3-
ayxa B NOMELLEHUMN.

3.1.4 pononHUTenbHas 3Heprua (auxiliary energy): SnekrpuyeckKkas aHeprus, notpedbnaemasa NHXeHePHbI-
MW CUCTEMaMW 34aHUSA NS OTONMNEHUSA, OXINAaXAEeHUSA, BEHTUNALUK U TOpAYero Bog0CHADXEHNSA S3HEPreTUYECKNX

noTpedHOCTEN 30aHUS.

[TpumMmedaHUA

1 JononHUTenbHaa aHePrusa BKNOYaET B ¢e0A aNeKTPUYECKYD SHEPTruto, pacxogyemMyro Ha NpuBo4 BEHTUNATOPOB,
HacOCOB, SNMEKTPOHUKU U T. 4. SINeKTpUYecKas aHeprua, nogaBaemMada B CUCTEMY BEHTUNAUWKN ANA NepeMeLleHNs BO3ay-
Xa, CYNTAETCA HE AONONHUTENBLHOW 3HEPIUEN, a SHepruen, NoTpebnaeMon AnNa BEHTUNALNN.

2B[1]nTOCT P 51594 sHeprna Ana HacocoB U KnanaHOB Ha3blBAETCA «Napa3uTHOU» SHEPrUen.

3 B paMKax HacTodllero ctaHgapTa afiekTpudecKkaa sHeprua, pacxogyemasa Ha npuBoj TeENNOBbLIX HACOCOB C
aneKkTpoABuUraTenem, U anekTpuyeckaa sHeprua, notpedbnaeMasa MUKOBLIM SNEKTPO4OBOAYNKOM UMK PEe3EPBHLIM Ha-
rpeBaTeneM, He y4uTbiBaAeTCA B cCOCTaBe AOMNONMHUTENBHON SHEPIUU, HO YUUTBIBAETCA KaK AONONHUTENBHaaA nogsoanMas
arnekTpudeckas MOLLHOCTb.

3.1.5 3arpaTbl 3Hepruu Ha ObITOBOE ropsa4vyee BoaocHabxeHue (energy need for domestic hot water):
3arpartbl TENNOBOW SHEPIUKX HA NOAOrPEB HEOOXO0AMMOIo KOJTMYECTBA XON0AHON CETEBOWU BOAbI 10 Tpebyemon
Temneparypbl ropsa4yen Boabl 6€3 ydeTta noTepb TENNOBOW 3HEPTNUU B TEMMOBbLIX CETAX U CUCTEME ropsavero BOA40-
CHaDXXeHna 3qaHus.

3.1.6 3aTpaTbl IHEpPrun Ha OToMNJIeHue (TensonoTepu) Unu oxnaxageHue (energy need for heating
and cooling): SHeprusa, Heodbxoanmaa Ansg OTONMNEHUA UMK OXNaXkKaeHUa NoOMeLLEHUW ANA noaaepPXKaHna Tpeodye-
MO TEMMNEpPATYPbl BHYTPEHHENO BO3QyXa HA MPOTAXEHUU 3aJ1aHHOro nepuoaa spemeHun (6es yyeta TennoBou

3OMPEKTUBHOCTU U NOTEPL SHEPTUN B UHXKEHEPHBIX CUCTEMAX 3AaHUA).

[TpMMeyaHNe— 3arpaTbl S3HEPIUN Ha TENNOXONOoJ0CHabXeHNne MOryT BKNoYaTh B ceda AONONHUTENBHLIE
3aTpaThbl SHEPrun, cBA3aHHble ¢ HepaBHOMEPHLIM pacnpeaeneHneM TeMnepaTypbl U HEUAeanbHOCTLIO CUCTEM TeMIMe-
PaTyPHOro KOHTPOSS.

2



[OCTP 54865—2011

3.1.7 3aTpaTbl IHEPIrUM HA TENnOoxXonogocHaodXXeHue UnNu ropavyee BoAOCHabOXeHue (3HepronoT-
pebrneHne cuctembl TeENNOXoNnoaocHabxeHusd) (energy use for space heating or cooling or domestic hot
water): SHeprug, 3aTpaymnBaemas Ha OTOMNNEHNE UNU oxXNnakaeHue (BKN4asa yMmeHbLUEHUE BNaXXHOCTU) UK ObITO-
BOE rops4ee BogocCHabeHue.

[TpuMeyaHNne— Ecnu cuctema TennoxonogocHabxeHnsa 3gaHua obecneynBaeT HECKOMNBKO Lienei (Hanpu-
Mep, OTonsieHne n ObITOBOE ropsiiee BoJOCHabXeHNe), TO MOTYT BO3HUKaTb TPYAHOCTU B pas3fefIbHOM yYeTe SHeprum
ONs KaXxgoWh n3 uenen. OHepronoTpebrneHne MoXeT OblTb YKa3aHO B CyMMapHOM BuAe (Hanpumep, ANs OTONNEeHUS
MOMeELUEHNIA N ObITOBOro ropsiMero BoA0CHaDXeHMUsa Unn AN NOKBAapTUPHOW CUCTEMBI TEMMocHabXeHuns).

3.1.8 HXeHepHaa noacucrtema sgaHusa (technical building sub-system): YHacTtb TEXHUYECKON CUCTEMDI
34 aHun4, BbINMONMHAOLLAA cneumnanbHyo PYHKLUMIO (HAnpuMep, reHepauuio TPaHCNOPTUPOBKU UM pacnpeaeneHune
TENNOThI).

3.1.9 uHXeHepHada cuctema 3gaHua (technical building system): UH>xeHepHoe obopyaoBaHUE CUCTEM
OTOMNNEHUS, OXNaXqeHUs, BEHTUNALMKU, ObITOBOro ropayero BOA0CHAOXXeHNSA, OCBELLIEHUA N NPOU3BOACTBA 3MNEKT-
DUYECKON SHEPTUN.

3.1.10 koMmmMmyHanbHbIe ycnyru (building services): Ycnyrn no odoecneyeHunto B 34aHUN KOMPOPTHOTO MUK-
pOKINMMaTa, ropa4yero BogocHab»xkeH1usa, Heobxoa4MMoro ypoBHs OCBELLIEHHOCTU U APYIr1ue yCrnyru, CBA3aHHbIE C
sKcnnyartauueun 3gaHus.

3.1.11 koadphbuumneHT ncnonb3oBaHmnA MowWHOCTU (part load ratio): OTHoLLeHUEe KonnyecTBa BbipaboTaH-
HOW TENMNOTbI HA NPOTSXKEHUN PACUYETHOro nepmuoga K MakCuManbHO BO3MOXXHOW NMPON3BOAUTENBHOCTU CUCTEMBI
(HanpuMep, TeNNoreHeparopa Unu TENNOBOro Hacoca) Ha NPOTAXKEHUN TOr0 XKE nepuoaa.

3.1.12 koadppuuneHT nonesHoro aencteud (KMNmQa) [coefficient of performance (COP)]: OTHOLLEHWE Bbl-
pabaTbiIBA€MOW TEMNNOHACOCHOW YCTAHOBKOW NONE3HON SHEPTUU, TPEOYEMON HA OTOMNMNEHMNE, OXNaAXEHUE N FTOPSI-
yee BogocHabXeHne, K 3Hepruu, 3aTpadmMBaemMon Ha ee NpuBoAa No nepBUYHON 3Heprun. bonee To4YHO OLEHMBATL
3PP EKTUBHOCTb TEMNOHACOCHbIX CUCTEM De3pasmepPHbIM KOIPPULUMEHTOM TpaHCcopMaLun (npeodbpa3oBaHnNN)
SHEepruun, paBHOro OTHOLLIEHWUIO MOSIE3HOW TEMNNOBOW SHEPIUK, BbipabaTbIBAEMOW TEMNOHACOCHOW CUCTEMOMN, K SHEPTUM,
3aTpavynBaemMoun Ha ee NpPUBOA No NEPBUYHO 3aTPaAYEHHOU SHEPTUMN.

3.1.13 koadbpuumeHT TpaHcopmauum (npeodbpasoBaHUA) IHEPIrUU: SPPEKTUBHOCTb TEMMOHACOC-
HbIX CUCTEM, XapakTepusyemas bespasamepHbIiM KO3IPDULMEHTOM TpaHcdopmMmauum (npeodpasoBaHUA) SHEPIrun,
PABHOIo OTHOLLUEHUIO NONE3HOWN TEMMOBOW 3HEPINN, BblipabaTbiBAEMOW TEMNNOHACOCHOMN CUCTEMON, K SHEPIUMN, 3aT-
paynBaeMou Ha €€ NpuBoOA C y4eToM Buaa npueoaa.

3.1.14 HOMUHaNbHLIN PeXUM 3Kcnnyatauuu (application rating conditions): Pac4eTHbIN PEXUM SKCIIY-
araunmn obopyaoBaHus, yctaHaBMBaeMbIM U3rOTOBUTENEM MU NMOCTABLLUKOM.

3.1.15 oborpesaemoe npoctpaHcTBO (heated space): [lomeLueHne nnm saMmKHyTo€ NPOCTPAHCTBO, Harpe-
BAaeMO€ [0 3a4aHHOro 3Ha4YeHud TemnepaTtypbl UM 3a4aHHOMo AnanasoHa TeMmneparyp.

3.1.16 ogHoBpemMeHHasa paboTa (simultaneous operation): OaHOBpPEMEHHOE MPOU3BOACTBO TEMNNOBOW SHEP-
MU AN CUCTEM OTONSIEHNA U TOPAYEro BOA0CHADXeHNA TennoreHepaTtopom Unm TeNNOBbIM HACOCOM ABOWUHOIO
Ha3HaA4YeHUA, HanNnPUMeEpP, NyTeEM CHUXKEHUSA B TEMNIOHACOCHOM 000pya0BaHUM TEMMEPATYPLI NEPErPETOro napa nunv
OXInaXkaeHuda KoHAeHcarTa.

3.1.17 nepuog TapudHOro otknrwyeHus (cut-out period): ['lepnoa BpemMeHun, B TEYEHNE KOTOPOTO SNEKT-
POCHAOXXEeHUe TennoHaACOCHOU CUCTEMbI MPepbIBAETCA B COOTBETCTBUM C TApudpamMmn KOMMYHarnbHOW SHEProCK-
CTEMBI.

3.1.18 paboTa nog yacTU4YHOU Harpy3kom (part load operation): Paboyee COCTOAHNE NHXXEHEPHOWN CUC-
TEeMbI 34aHUA (HaNnpPUMep, TENNOBOro HAcOCa), ecnu pakTnyeckaa noTpedbnsaemasa Harpy3ka Huxe HOMMHaNnbHOW
NPOU3BOAUTENBLHOCTU YCTPONCTBA.

3.1.19 pabouun auana3oH (operating range): inana3oH, ykazaHHbIM NPOU3BOAUTENEM U OFrPAHUYEHHbIN
BEPXHUM U HXKHUM NpegenamMn ucnonb3oBaHud (Hanpumep, Anana3oH UI3SMEHEHUA Harpy30kK, TEMNEPaTypbl, BNaX-
HOCTU, HANPSXKEHNA), NPU KOTOPOM 000pYyA0BaAHME CYMTAETCA NPUIoAHbIM ANA SKCyaTaumMm u UMEET XapakTe pu-
CTUKWU, NPUBEAEHHbIE MPOU3BOAUTENEM.

3.1.20 pacyeTHbIN MHTEPBaAN Temnepartypsbl (bin): CtaTucrnyeckun nHTepsan (Lwar) TemnepaTypbl Ha-
DY>KHOr0 BO3ayxa, UCNONb3yeMbIW MPU NPOBEAEHNN PACHETOB.

3.1.21 pacyeTHbIN nepuopg (calculation period): [lepuog BpemMmeHu, paccmaTpuBaemMbin Npu NpoBeaeHNN
pPaCc4eTOoB.

[] pMMeHaHWeE — PacyeTHbIN nepnol MOXeT ObITb pa3jelieH Ha pAL paCYHeTHbIX LUaroB BbIYUCITEHUNA.
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3.1.22 pacyeTHbin war (calculation step): JlMckpeTHbIN BpEMEHHOW MHTEPBAN B Nnpejenax pacyeTHoOro
nepuoaa.

[] PUMEYaHNE — TUMUYHBIMW ANCKPETHBIMW WHTEpBallaMi BpeMeHWU ABIAKTCA. OQWH YacC, O4WUH MeCAL UK
OAWH CE30H OTOMNEHUA U/UNU OXNaXXAeHUS.

3.1.23 pereHepauusa aHepruu: lcnonb3oBaHue oCTaTOYHON SHEPTUN MOCIE 3aBEPLUEHUA KOHKPETHOrO
npouecca B TOM »Xe caMOM UK APyrom npoLecce.

3.1.24 pexynepauma (heat recovery): Bo3BpalLlueHne 4acTtn aHeprun, pacxogyemMom Ha TENNOX0Nno40CHa0-
YXeHUe, ANd NOBTOPHOro NCNONbL30BaHUA B TOM XKe npouecce.

3.1.25 peKkynepupoBaHHble TenrioBble NoTepu cuctemsbl (recoverable system thermal loss): HacTb
TEMNMOBbLIX NOTEPb CUCTEMbI, KOTOPAs MOXET ObITb BO3BPAaLLEHA, YUTOObI CHU3UTb HArpy3Ky Ha CUCTEMY OTOMIMEHUS

UNN OXNaXkaeHus.
3.1.26 ce30H (nepuog roaa) oronneHnda Unu KOHaMUuMoHupoBaHusa (heating or cooling season): ['lepu-
O roga, B TEYEHUE KOTOPOro pacxoayeTcs SHeprua ana oTonneHnua unm KOHAMLUMOHNPOBAaHUA.

[] PUMEYHaAaHNE — ijﬂ,OJ’I)KVITEJ'II:HOCTb nepnogoe otorJieHnA Wi KOHQUWUMOHUPOBaHNA CE30HOB UCNOJIB3YHOT
A4 onpegerieHn+ pa60l-|v|x 1epnogoB MHXeHepPHbIX CUCTEM 3AaHUA.

3.1.27 ce30HHaA XxapaKrepucTUukKa aHeproacpdektuBHocTu (seasonal performance factor): B HacTos-
LEM CTaHAapTe Ce30HHAaA XapaKTepucTuka aHEProadmPEKTUBHOCTU CUCTEMbI — 3TO OTHOLLUEHUE CYMMAapPHOWN
rogoBOW 3HEPrMn, NOTPEONEHHON CUCTEMOWN OTOMMEHUA NOMELLEHUIN U/ ObITOBOIO ropss4ero BOAOCHa0XKeHUS, K
CYMMAapHbIM rogoBbIM 3aTpaTtam NoABEAEHHON SHEPIUU (SNEKTPUYECTBA ANA TENMOBbLIX HACOCOB C 3NEKTPONPU-
BOJOM C y4eTOM TpeboBaHMA NEPBUYHON SHEPTUK ANA reHepaLnn anNeKTpnyecTsa U TONNMBa/TENNOThI ANA TEMMO-
BbIX HACOCOB C NPUBOAHbLIM ABUraTenemM BHyTPEHHETO CropaHus nnm adcopoLIMOHHbBIX TEMNMTOHACOCHbIX YCTAHOBOK)
NAOC CyMMapHbIe rogoBbie 3aTpaThbl BCMOMOraTeNbHOW SHEPTUN.

3.1.28 cuctema (noacucrtema) coopa HU3KONOTEeHUUANbHOU TeNJOTbI (CUCTemMa Tennocoopa): CoBo-
KYMHOCTb YCTPOUCTB, Y3NO0OB U annapaTtoB, o0ecnevnBatoLlasa u3Bre4eHme n UCrnonb3oBaHNUeE TENNMOBOW SHEPTUY
HWU3KOro NoTeHumnana, Hanpumep, HU3KONOTEHLIMANbLHOW TEMMOBOWN SHEPTUU TPYHTA NOBEPXHOCTHbLIX CIOEB 3EMIN.

3.1.29 Temnepatypa nepeknrovyeHud (low temperature cut-out): Temnepartypa, npu Kotopoun padbora Ter-
NTOBOr0 HACOCa OCTaHaBMNMBAETCA U TeNNonoTepu 34aHns o0ecneynBatoTca pe3epBHbIM (3aMeLLatoLLIMM) Harpe-
BaTENEM.

3.1.30 Temnepartypa TouKku 6anaHca (balance point temperature): Temneparypa, npu KOTOPOU TENNOBAS
MOLLHOCTb (TENNONPON3BOAUTESNIBHOCTL) TEMNNMOHACOCHOW CUCTEMbI TEMNMOCHADXKEHNA U TENnoBas Harpy3ka 3ga-
HUSA PaBHbI.

3.1.31 TennoBasa BblpaboTKa (produced heat): Tennota, BbipaboTaHHaAA TEMNNOreHEPUPYIOLLUMU CUCTE-
MaMW, B TOM YUCIE TEMNMOHACOCHLIMWU, ANA HYX4 OTOMMNEHUA NOMELUEHUN U/MNKU ObITOBOrO ropaAYero BO/O-
CHaOXKeHUA.

3.1.32 TennoBoun Hacoc ¢ anexkTponpuBoaom (electrically-driven heat pump): B Hacrosdwem craHaap-
T€ — 3TO NAapPOKOMMNPECCUOHHbIE TENNOBLIE HACOCHI.

3.1.33 TennoBou Hacoc (TH) (heat pump): YcTponcTeo Ang nepeHoca TENNOBON SHEPTUN OT NCTOYHUKA
HU3KOMOTEHUMAaNbHOW TEMNMOBOWN 3HEPTUU (C HU3KOW TEMMEPATYPON) K NOTPEOUTENIO (TENNOHOCUTENIO) C DOrNEE Bbl-
COKOW Temneparypoun. TepmMoanHamMmuyecKkn TennoBOon HaAcOC npeacrasnaeT codbom odpaLleHHY0 XONoAUNbHYIO
MaLLWHY.

[MTpuMeyaHne—BxonoguneHo MawwmMHe obecnevnBaeTca NPOM3BOACTBO Xonoga ANs NnoTpedbutensa nyTem
oTbopa TennoTkbl B UCnapuTene; B KOHAEHCaTOpe OCyLLEeCTBNSETCA cOpoc TeNNOThl B OKpyXatoLlyto cpeay. B TennoBom
Hacoce KapTuHa obpaTHas, KoHAeHcaTop HABMAETCA TenNoOOMEHHBIM annapaToM, BbIAENSAOWUM TennoTy ANS
noTpebutensa, a wucnaputenb — TennoobMeHHbIM annapaTtoM, YTUIN3UPYIOLLMM HU3KOMNOTEHUWanbHYO TeNnoTy:
BTOPUYHbLIE SHEPreTUYecKne pecypcol N (MNKN) HETPaAWULUNOHHbBIE BO30OHOBNAEMbIE UCTOMHUKA 3HEPTUN.

3.1.34 TennoBble noTepu cuctemMbl (system thermal losses): TennoBbie NOTEPU CUCTEM OTOMNNEHUSA, OX-
na)xaeHusa, ObITOBOro ropsayero BogocHab»eHusa, yBrna>KHeHUs, CHUXXEHUSA BNAaXXHOCTU (OCYLLEHUSA), BEHTUNALIUU
NN OCBELLEHUSA, KOTOPLIE HE ABMAIOTCA BKNAAOM B MONE3HYIO MOLLIHOCTL 3TOU CUCTEMBI.

3.1.35 TennoreHepartop ¢ ABOUHbLIM KOHTYPOM (heat generator with double service): TennoreHepaTop,
obecneynBalOLLUUKN TEMNMOBOWN 3HEPIUEN ABE Pa3Hble CUCTEMBbI, HANPUMEP, CUCTEMY OTOMMEHUSA NOMELLEHNIN W
CUCTEMY DbITOBOIO ropsa4yero Bo40CHabXXeHns B pexxmme noovepeaHon nnm ogHoBpeMEeHHON KOMOMHUPOBAHHOW
PalOTHI.

3.1.36 TennoHacocHbIe cuctembl TennoxonoaocHaoxeHua (TCT) (heat pump systems): Cucrtembl UH-
YXeHEepPHOro obecnevyeHna 3gaHun u COOPYKEHUN Pa3NUYHOro HasHavyeHuns, basmpyroLLMecs Ha NPUMEHEHNN Ten-
NIOHAcoCHOro obopyaoBaHuAa 1 TENMOBbLIX HACOCOB.

4
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PUMeEYaHWe— B obem cnyyae TennoHacocHasa cucteMa TennoxosiogocHabXeHns BKNtoYaeT B cebs
cneayroLlne OCHOBHbIE 3fTEMEHTHI:

- NoTpedbuTens TENNOBOW SHEPrnMn (CUCTEMa OTOMIIEHUS, TOpPsSYero BogocHabXeHMsa n np.);

- noTpebutenb xonoaa (cucrtemMa KOHAWULMOHUPOBAHUS, XONoA0cHabXeHnsa u np.);

- TEMNNOBOW HacoC;

- cuctema cbopa HU3KOMOTEHUMANBHOro Tenna.
KaK npaBuno, ANSA MOKPbITUS MUKOBBLIX HArpy3oK TernfioHacoCHasi cMcTemMa TeNmnoxosiogocHabXeHnss ocHallaeTcs
NONONHUTENBHBIM TPaAULUOHHBIM UCTOMHUKOM TEMNMOBOW 3HEPrun (40BOAUNKOM).

3.1.37 TennoHacocHbIu TennoBou y3en (TTY): lNomeLueHne ¢ pacnonoXXeHHbIMU B HEM 3N1€MEHTaMMU,
y3rnamu u arperatamm nogcuUCTemMsbl reHepauun TENMOTHI.

3.1.38 TennoHocutenb (heat transfer medium): Jlitobasa cpeaa (Boga, BO3ayxX U T. 4.), UCNOnb3yemasa aAns
nepegayun TeNNOThbl 0€3 U3SMEHEHUA CBOEr0 COCTOAHUSL.

3.1.39 Tennonpou3BoaAUTENbHOCTDL (TennoBaa MOLWHOCTL) (heated capacity): Tennora, npon3soanmas
YCTAHOBKOUW ANd nepegadvun TeNNOThl 3a €ANHULLYY BPEMEHM.

3.1.40 TepmoCKBaXXuHa: epMETUYHBIN TPYHTOBbIN TEMNNO0OMEHHUK, BCTPOEHHbIN B BEPTUKASBbHYIO UIN Ha-
KIMTOHHYIO CKBaXXUHY, 0becneunBaloLLMi U3BneYeHmne n3 rpyHTa unm copoc TennoBOU SHEPIUN B TPYHT.

3.1.41 yacToTa HabnroaeHn (NOBTOPAEMOCTbL) C HakonneHuem (cumulative frequency): HacroTa Ha-
ontogeHnin (NOBTOPAEMOCTL) TEMMEPATYP HAPY>KHOro BO34yxa, HaKonneHHasa no BCeEM CTaTUCTUYECKUM UHTEPBA-
nam (Laram) TemnepaTtypbl HAPYXXHOIo BO3ayxa.

3.1.42 yactota (noBTOopsAemMocCTb) (frequency): (ctaTucTuyeckas) NOBTOPAEMOCTb COObITUA — 3TO YMUCIO
HaONaeHUN COObITUSA, BO3HMUKAIOLLIErO NPU OAHON BbIOOPKE. HacToTbl MOTYT NPeAcTaBNATbLCA rpaddUYecKn B NcC-
TorpamMmmax. B HacTodLleM ctaHgapTe YactoTta (NMOBTOPAEMOCTbL) TEMMNEPATYPbI HAPY>KHOIO BO3ayXa OLIEHUBAETCA
Ha OCHOBE BbIOOPKU YCPEAHEHHbIX MOYAaCOBbIX AAaHHbIX AN OAHOro roaa.

3.1.43 adbekTBHAA NOoABOAUMAA MOLLHOCTD (effective power input): YCTaHOBNEHHaA sanekTpuyeckas
MOLLIHOCTb TEMMOHACOCHOr0 TEMNMOBOro NyHKTAa, BKO4asa:

- YCTAHOBJIEHHYIO NEKTPUYECKYIO MOLLHOCTbL KOMMPEeccopa Unmu ropernku;

- YCTAHOBJIEHHYIO ANEKTPUYECKYIO MOLLUHOCTb CUCTEMbI pasMopaXMBaHu4,;

- YCTAHOBMEHHYIO 3NEKTPUYECKYIO MOLLUHOCTb YCTPOWCTB aBTOMAaTUYECKOro perynupoBsaHua n obecneye-
HUA 6e3onacHoCTU padboThbl y3na;

- YCTAHOBJIEHHYIO 3NEKTPUYECKYIO MOLLUHOCTb YCTPOUCTB NepeHoca TennoThl (HAaNpUMep, BEHTUNATOPI, Ha-
COCbl) U NEPEMELLEHNA TEMNNMOHOCUTENEN BHYTPU TENTOHACOCHOIO TEMMOBOTO MYHKTA.

3.2 O603HaYeHUA U eAUHULIbI U3MEPEHUR

B HacToALwleM cTaHaapTe NPUMEHAIOTCA cnegytowme 00o3Ha4YeHna u e AUHULLbI UAMEPEHUSA, NPUBEAEHHbIE
B Tabnuue 2, cokpallueHus, npuseaeHHble B Tabnuue 3, U MHAEKCHI, NpuBeAEHHbIE B TAbnuue 4.

Tadbnuuya 2 — O0O03HAYeHUa N eAUHULIBI U3MEPEHUS

OB6o3HaveHue OnpeaeneHue EAWHWLE U3MepeHns
0 TennoBad MOLHOCTb, TENNMONPON3BOAUTENBHOCTD, pacxod TennoThl BT, X
n [lokaszaTenb aPPEeKTUBHOCTH —

0 Temnepatypa °C

0 [MNOTHOCTL Kr/m°
AB Pa3sHOCTL TeMnepaTyp K

Ap [lepenap (pa3HOCTL) AaBNeHUN [1a

b [TokasaTenb CHUXeHWA TeMnepaTypbl —

C YaenbHaa TennoeMKOCTb LD/(kr-K)
DH [ pagyc-yachl "CY
COP KoadpPuumMeHT None3Horo 4encTeus —

E Konn4ecTBO SHepruun, Tonnuea 1

f [TokasaTenb (be3pasMepHbIN) —
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OKoHYaHUe mabnuupi 2

O0o3HaveHue OnpeaeneHue EAWHWLE U3MepeHnd
3 [ToKasaTenb Harpysku —
m' Pacxoal Macchl Kr/C
N Uncno nsgennn LLIT;

K [TokasaTenb (be3pasMepHbIN) —

P MOLLHOCTb, anekrpuyeckaa MOLWHOCTb BT

Q Konu4ecTBO TENMNOTh bk KBT-Y
SPF Ce30HHaa xapaKkTepUCTuUKa 3HeproadPeKTUMBHOCTU —

t Bpema, nepuop BpeMeEHM C

T TepMmognHamMudeckaa Temnepartypa K

V Ob6beMm M3

V' OObLEMHBLIN pacxoa M>/c
W LlononHnTenbHaa (snekrpudeckana) aHeprusa BT
Ktp KoadbpuuneHT TpaHcdhopmaunm (npeodpasoBaHnUa) SHEPrUK —

Tadbnunua 3 — CoKkpalleHUs

Compal.ueHme [lonHoe HalnMeHOBaHWe
ATTD Accumulated time-temperature difference (HakonneHHas pas3HOCTb BpPpeMeHU-TeMnepaTyphbl)
DHW Domestic hot water(bblToBOE ropsadvee BogocHabxeHue)
SH Space heating (oTonneHue NoMeLleHUA)
TTD Time-temperature difference(pa3HOCTbL BpEMEHU-TeMMNepPaTYpPhI)
vCC Vapour compression cycle (napoKoOMNpecCUOHHbIN LIKMKM)
VAC Vapour absorption cycle (napoa®copbuMOHHBIA LINKN)
1CT TennoHacocHaa cucteMa TeNnNMOoCHabXeHUA
TH TennoBon Hacoc
TTY TennoHacoCHLIN TENSTOBOWN Y3€er

Tadbnwnuya 4 — MNHaekcol

NHOeKC Obo3HayeHWe UHAeKca NHaeKC Obo3HayeHWe nHaekKca NMHOeKC OBbo3HaJvyeHUe UHAeKca

AB temperature corrected nrbl non recoverable avg average (cpefHee)
(CKOppeKTUpoOBaHHas [HeobpaTuMble (MOTe-
TeMnepartypa) pun)]

0/lim lower temperature limit on running, In operation bal balance point
(HWXKHUW npeden TemMne- (BKIHOYEHO, B paboTe) (ToYKa DanaHca)
paTypbl)

eng engine (ABuraTtenb) amb ambient [okpyXxatoLlas bu back-up (heater) [pe-

(cpepa)l 3epPBHLIN (HarpeBaTenb)]

es storage values aux auxiliary, [4ONONHUTENb- f flow (NOTOK)

(3HAaYeHUA XpaHeHna) Haa (sHeprusa)]




OKkoHYaHuUe mabnuupi 4

[OCTP 54865—2011

NHOeKc Obo3HaYeHe WMHAeKca NMHOeKC Obo3HayeHWe MHAeKca NMHOeKC Obo3HayeHWe nHaekKca
gen generation  subsystem cold cold process side snhql single [egWHWYHaSs
(NoAcCUCTEMa reHepaunn) (XonoAHaa CTOPOHA (onepauna)]
npouecca)
H space heating (oTonne- comb/ | combined operation standard | according to standard
HUe NoMeLleHWUN) (KOMOWHUPOBAHHAA pa- testing (cornacHo cTaH-
boTa) OAapTHOMY UCMbITAHUIO)
hot hot process side (rops- dis distribution subsystem des at design conditions
Yyaa CTOpOHa npouecca) (nogcucrtema pacnpege- (B pacyeTHOM peXxume)
NeHna)
ho hour (4ac) hp heat pump (TennoBou e external (BHeLIHWUW)
Hacoc)
out output from subsystem / Internal (BHYTPEeHHUN) eff effective (adpPpeKkTUBHLIN)
(BbIXOAHAA MOLLUHOCTb
NOACUCTEMBI)
p pipe (Tpyda) In Input to subsystem Jtc Low temperature cut-out
(BBOA NOACUCTEMBI) (HWXKHUU Mopor OTKIIHo-
YeHUA No Temnepartype)
r return (Bos3Bpar) | Index, referring to bin max maximum (MaKkCuMyMm)
(MHAEKC, OTHOCALLMUCA K
MHTEpBany j)
rbl recoverable [pereHepu- /s loss (noTepun) n nominal (HOMWHaNbHbLIN)
poOBaHHOE (Tenno)]
rvd recovered [peKynepupo- st storage [XpaHeHue tot total (Bcero)
BaHHOe (Tenno)j (B Oy(pepHOM UMK HaKo-
nuTensHOM Oake)]
cap lack of capacity [Hegoc- sby stand-by (B COCTOAHUK W water, heat transfer
TaToK CNOCOOHOCTU pesepBa) medium (Boja, cpepa
(MOLLUHOCTW)] nepegaym TennoThl)
CO cut-out  [npepbiBaHUe sk sink [oTBOA (TENNOThHI)] DHW Domestic  hot water,
(OTKMoYeHue)] DHW operation (ObITO-

BOE ropayee BoA0CHab-
XeHue)

[] pPMMEYAdHWNWE — MHOeKcbl W 0003Ha4YeHnsA B HaCTOALLUEM CTaHAapTe UCNOJIb3YKTCA B ClelyHLWEM

NOPALKE.

- NepBbIA MHAEKC 0DO3Ha4YaeT peXUMbl TeNNOCHabXeHUAa (H — oTonneHne nomMelwleHnn; W — ObIToBOE
ropadee BogoCHabXeHUe U ap.). Ecnun ypaBHeHWe crnpaBeAnnBO ANA BCEX PEXMMOB TENNOCHa0XeHUA, TO UHAEKC
NepBOro ypoBHA OMyCKaeTCH;

- BTOPOU MHAeKC 0O03Ha4YaeT NOACUCTEMY WUNKM UCTOUHUK reHepauun sHeprum (gen — reHepauusa, dis —
pacnpepeneHve, hp — TennNOBOW Hacoc, st — XpaHeHue u 4p.),

- TPETUN UHAEKC 0DO3HAYaeT TUM 3HePrun (/s — NoTepU, gs — NOCTYNNEHUSA, in — BBOA U AP.);

- Apyrne UHAEKChHl MOryT OblTb UCNONb30BaHbl ANA YTOUYHEHUA (rvd — pekynepupoBaHHas, rbl — pereHepu-
poBaHHadA, / — BHYTPEHHAA U AP.);

- NpedUKC h 03Ha4YaeT «non (He)», rbl — pereHepupoBaHHas, nrb/ — HeobpaTUMbIE MOTEPMW.
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4 Oowmne nNonoxeHus

TennoHacocHasa cucrema tennocHadxenna (TCT) BkntoyaeT B ce0da NOACUCTEMBI:

- reHepaunn TENNOTHI;

- TPaAHCMnopTa TENMOThI;

- pacnpegeneHna TENNOTHI.

[Tlogcucrema reHepauun TennOTbl BKIOYAET B ce0d nogcucremy coopa HU3KOMOTEHLUMANbHOWN TEMMOBOW
SHEPIUM.

4.1 [Noagcucrtema reHepauum TennoThbl

4.1.1 CuctemMHbie rpaHuLbl

CUCTeMHbIE rpaHuLbl onpeaenatoT KomnoHeHTbl TCT, paccmarpuBaemble B HacTodLleM ctaHgaprte. CUC-
TeMHas rpaHuua NogCcUCTeMbI reHepauun TeNNOTbl BKNOYaEeT B ceb4 TennoBOW HAcCOC, NoAcCUCTeMy oToOopa HU3KO-
NnoTeHUUarnbHOW TEMNNOBOW 3HEPINNU, BHYTPEHHUE U BHELLHUE DAKN-aKKyMYIATOPbI TEMOBOWN 3HEPTNUN U PE3EPB-
Hbl€ ANeKTpU4ecKkue Harpeearenu. B coctaB noaACUCTEMbI FTEHeEpPaLIMM TENNOThI BKMOYalOT BCE BCNOMOraTernbHbIE
KOMMOHEHTbI A0 rpaHnubl C N0OACUCTEMON TPAHCNOPTa UNu pacnpeaeneHua tennoTtbl. CucTeMHada rpaHuua Nnoacu-
CTEMbI reHepaUunun TENNOThI NPUBEAEHA HA PUCYHKE 1.
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7 — WCTOYHUK TennoTbl (TEPMOCKBaXWHa — TFPYHTOBbLIA TeMNnooOMeHHUK B BepTUKANbHOW CKBaXWHe); 2 — Hacoc MNoAcUCTEMbl
cbopa HW3KOMOTEHLUMarnbHON TEMMOBOW 3HEPrun rpyHTa; 3 — TENnoBOW Hacoc, 4 — Hacoc, nojarlui Boay u3 baka-akkymynaTopa

CUCTEMbl ObITOBOIo ropavero BogocHabxeHWa, 5 — Oak-akkyMynaTtop cUcTeMbl ObITOBOro ropa4yero BoAocHabXeHUda; 6 — pesepB-
HelM noAorpeBaTenb CUCTEMBI OLITOBOrO ropsavero BoAOCHabXeHna, 7 — LUUPKYNAUUMOHHBIM Hacoc, 8 — nojava ropsayen Boabl B
CUCTeMy OBbITOBOro ropayvyero BoAoCHabXeHNa, 9 — OydepHbIn OaKk-akkymMynaTtop cUcTeMbl oTonneHua, 710 — pesepBHbLIN
nogorpeBarteflb CUCTEMbI OTOMMEHUS nomMeweHun;, 17 — LUMPKYNAUUMOHHBIA HAacoC B NOACUCTEME pacnpedeneHna (cuctemMa oTonne-

HUA nomelleHun), 72 — noagcuctema pacnpegeneHna TennoTbl, 73 — BBOA CeTeBOW XONOAHOW BoAbl ANa ObITOBOro ropadvero
BOJOCHaOXeHnAa

PucyHok 1 — CuctemHas rpaHuua noACcUCTEMBI reHepaunun TennoThl

4.1.2 OCHOBHbIe UCXOOHbIEe AAHHbIe

Cnocob pacyeTa aHepronoTpedneHnsa n aHepro3adPEeKTUBHOCTU TENNOHACOCHbLIX CUCTEM TEMMOCHADXKEHUS,
npeacTaBnNeHHbIM B HACTOALLEM CTAaHAAPTE, B KAYECTBE UCXOAHLIX AHHBIX YYUTBIBAET crneayrowime pusnveckue
PaKTOPbI:

- TN (KOHpUrypauuto) reHepauum TennoTbl (MOHOBAarEHTHbLIN, OMBAMNEHTHbIN);
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- TUN TENNOHACOCHOro 000pPya0BaHUA [SHEPTUA NpUBO4A, HANPUMEP, ANEKTPUYECTBO UMK TOMIUBO, TEPMO-
OUHAMNYECKNIX UMK (NapoKoMnpeccnoHHbin — VCC, napoabcopOunoHHbin — VAC)];

- TUMN UCTOYHMKA TENNOTLI HU3KOro NOTEHUMAaNa n TENNMOHOCUTENA NOACUCTEMbI pacnpeaeneHna TeNNOThI
(0OTBOAA TENNOTHLI OT KOHAEHCATOPAa TEMMNOBOro Hacoca), HanpuMep, rPYHT — BOAa, BO3ayX — BO3AYX;

- QHEepreTu4yecKkmne Harpys3ku nogcUCTeM pacnpegeneHna TennoThl: NOACUCTEMA OTOMNNEHUA NOMELLEHUN 1
noacucrema ObITOBOro ropssyero BOA0CHa0XKEeHUSA;

- 9KCNepuMeHTarnbHble 3aBUCUMOCTU (JAHHbIE UCMbITAHUW TEMITOHACOCHOIo 000PYA0OBaAHUA) TEMMOMPOU3BO-
OUTENBLHOCTU U KTP1) OT UBMEHEHNA TEMMNEPATYPbl NCTOYHUKA HU3KONOTEHLMANbLHON TENMOTbI U TEMNEPATYPHOTIO
pexxunma TENNOHOCUTENA NOACUCTEMbI PacnpeaeneHns;

- 3KCnepuMeHTanbHble AaHHbIE UCTLITAHUW TEMNNOHACOCHOTO 000PYA0BAHUSA MO BAMAHUIO HA 3PP EKTUBHOCTb
ero aKcnnyatauum pexuMoB aBTOMaTUYeCKOro perynuposaHunsa padbotbl koMmnpeccopa (pexxkumbl «ON — OFF»,
CTyneH4aTbIn, C NEPEMEHHOU CKOPOCTLIO);

- KONIMYECTBO BCNOMOraTtenbHOn aHepruun, pacxoayemon Ha npusog TCT, Heobxoanmoe ana paboTbl N0ACHU-
CTE€MbI reHepaumnn TeNNOTbl U HE YYUTbIBAEMOE MPU NPOBEeAEHNN TUMOBLIX UCMbITAHUIA TEMNTOHACOCHOI0 0DOPYAO0-
BaHUA NO OnpeaeneHnto ero TeNonpou3BoanTENbLHOCTU, Krp, Mnn KINA,

- TENMNOBLIE MOTEPU KOMMOHEHTOB NOACUCTEM aKKYMYIMUPOBAHUA U XPAHEHUA TEMNNOBOUW 3HEPITUKU ANA NOA-
CUCTEM pacnpegeneHus TeENNOTbl: NO4CUCTEM OTOMMEHNSA MOMELLEHUI N ObITOBOrO ropsa4vero BOA0OCHaAOXKeHus,
BKITtOMas coeAUHUTENbHbIE TPYOONPOBObI;

- MECTOPACNONOXXEHNUE TEMNNOHACOCHOIO TEMNOBOIO y3na nogCUCTEMbI FreHepaLmMn TENNOTHI.

4.1.3 ANroputm pac4yeToB

[1ns npoBeaeHnsa pacyeToB Mo NpeACTaBNEHHOMY B HACTOALLEM CTaHAapTe cnocody hopMUpyroTcs cneay-
IOLLME NCXOAHbIE AAHHbIE:

- TUN, KOHUrypauma U KOHCTPYKUMA MOACUCTEMbBLI reHepauuun (nony4vyeHud, nepeHoca U nepeaadu)
TENNOThI;

- TUN aBTOMAaTUYECKOro perynnpoBaHna NogCUCTEMbI FreHepaLnu;

- KnuMmartonornyeckaa nHdopmaums: roqoBble KonebaHna Temneparypbl HAPY>KHOro BO3ayxXa n Temnepary-
Dbl UCTOYHUKA TEMMNOTbLI HU3KOMO MNOTEHUManNa u np.;

- 3HEpreTUYeCcKne Harpy3ku nogcucTemMm OTOMNMEHUA NOMELLEHUN U ObITOBOIrO ropA4ero Bog0CHa0XEHUA.

ITOrom pacyeToB ABNAETCA onpeaeneHne cneayowmx napaMmeTpoB:

- 3aTpaTtbl 3HEPIK Ha NPUBOA NOACUCTEMbI reHepaLnmn TennoTbl Eqyy gen in (SNEKTPUUECTBO, TOMNUBO, UC-
NonbL30BaHHAA TENNOTA, CONHEYHOE TENMOBOE U3NYyYEHUE U T. A.), obecne4ynBatoLLme NOKPbITUE IHEPTrETUYECKNX
Harpy3okK noacucrem oTonmneHmns noMeLLeHnmn n ObITOBOro ropA4vero BO4OCHAOXEHUA;

- 00LMe TennoBble NOTEpU NOACUCTEMbI reHepaunmn Quy gen s tof

- 00LMe pereHeprpoBaHHbIE TENNOBbLIE NOTEPU NOACUCTEMbI reHePaLUMUN Quy aen fs b ot

- 00Las Heobxoanmas gononHutensHasa sHeprua Wy qen aux ANA 00ecnedeHunsi paboTbl NOACUMCTEMbI
reHepauumn TENNOThI.

Tennoson banaHc NoACUCTEMbI reHepaLnn TENNOTbI NPeACTaBNEH HA PUCYHKE 2.

[1poUEHTbI (CM. PUCYHOK 2) UNMIOCTPUPYIOT 00 SHEPreTUYEeCcKoro noToka B CyMMapHOM SHEPreTu4ec-
KOM MOTOKE B MONHOM 0Obeme, MoKpbIBAKOLLEM TEMMOBLIE HArpPy3kn noagcUCTEM pacnpegeneHns TennoThl
(100 %). ST NPOLEHTHbLIE COOTHOLLUEHUA AAloT HArngaHoe NpeacTaBneHne O BENMMYUHE COOTBETCTBYIOLLUX QHEP-
reTUYECKNX NOTOKOB. 3HAYEHUA MPOLIEHTOB OyAYT MEHATLCA B 3aBUCUMOCTU OT KOHKPETHbLIX CBOUCTB KOHKPET-
Hon TCT.

CtpykTypa tennoBoro banaHca TCT, npeacraBrneHHas Ha PUCYHKe 2, COOTBETCTBYET TUNoBon TCT ¢ anek-
TPONPUBOAOM, UCMOMb3YIOLLEN HU3KONOTEHLIMANbLHOE TENMO rPYHTA NOBEPXHOCTHBLIX CIOEB 3E€MNU U NPeaHa3Ha-
YEeHHOM AN OTONNEHUA NOMELLEHNN C UCNOSNTb30OBAHUEM OTONUTENBHOIO ODydhepHOro Daka-akKkymynaropa.

1) B HacTosiweM cTaHpapTe adhdekTuBHocTb TCT oueHUBaeTcs KoadduumeHToM TpaHcdhopmauumn (npeobpaso-
BaHUA) aHeprun Ktp, a He Kl (COP), Kak NpUHATO B eBponencknx ctaHgaptax. [MoHaTne KI14 no MHeHWKO aBTOpPOB
ABnAeTcaA Oonee LWUPOKAM, TMOCKOMNBbKY B CTPOrOW MOCTAHOBKE, B OTNMYME OT Ktp, AOMKHO Y4YUTbIBATbL TENJIOBYHO
SHepruto, NoTpebnaemMyto oT UCTOYHUKa TENNMOTLlI HU3KOro NOTEHUNana n He MOXeT ObITb Oonee 1. OTOT noaxoa bonee

OObLEeKTUBEH ANSA CpaBHEHUA pa3fIMYHbIX CUCTEM TennocHadXeHna. Kip — WUCNONb3yeTca ANA CpaBHEHUA pas3fUYHbIX
cuctem TCT.
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7 — 3Heprua, pacxogyemas Ha npueod TCT (Hanpumep, aNeKTPUYECTBO, TOMMUBO) Epyy gen iy 2 — TEMSIOTA OKpYXatoLen cpeab,
Mcnornb3yemasn B Ka4yecTBe WCTOYHMKA TEMOBOWM 3HEPry HU3Koro noteHumana Quw gen iny 3 — TEMIONPOU3BOAUTENBHOCTE (TENSO-
Bag MOLLHOCTb) NMOACUCTEMbI FreHepauun TenroTbl, COOTBETCTBYOLWAaa TeNNOBbLIM HarpyskamMm MNoAcUCTeM pacnpejeneHna TennoThl
Quw genout = Quw dis,imm 4 — TENNOBble NOTEPU NOACUCTEMbI reHepauun TennoTbl Quy gen /sy © — TEMNNOBbIE NOTEPU NOACUCTEMDI
reHepayuy TennoTel (TennoBas YacTb), pereHepupoBaHHble Ans OTOoMneHua noMeweHUn Quy gen fs b © — HEBO3BPATHbIE TENIO-
Bble MOTEPU NOACUCTEMBI reHepauumn (TennoBas vYactb) Qi gen s nrpn { — 0OLWMe Tennosble NoTepu MNOACUCTEMbI reHepauuu,
BO3BpalLljaeMble (peKynepupoBaHHble UKW pereHepupoBaHHbIe) Ans OTOMMEHUS NOMeLWEHUN Quwy gen fs rbitorr © — O0OLLAA AOMONHN-
TenbHasa 3Heprua noAcucTeMbl reHepauum TennoTel Wiy gen auxy 9 — BO3BpaLjaemMas JOMNONHUTENbHas 3Heprua nogcucTembl reHe-
paumMn Quw gen auxisrvdy 10 — HEBO3BpaTHAA AOMOMHUTENbHAA 3Heprua NoAcUCTeMbl reHepauun Quywy gen auxiss 17 — PereHepupo-
BaHHaA AOMONHUTENbHAA SHeprnsa NoAcucTembl reHepaunn Quyw gen aux s 12 — HEpPEreHepupoBaHHas BCMOMOraTeribHaa SHeprus

noAcUCTEMBI reHepaumn Quw gen auxss.nrbis 13 — NOACUCTEMA reHepaLym (MofyyeHns, nepeHoca U nepejayun) TennoThbl

PucyHok 2 — 3OHepreTtundeckunii 6anaHc nogcnuctemMbl reHepaLum TennoThl

4.2 SHeprusa, pacxoayemaa Ha npusog ICT
SHepreTuyeckun banaHc noacucremMbl reHepauumn TCT Egy qep i ONUCLIBAETCA YPABHEHUEM

EHI/I/,gen,fn = QHI/I/(,gen,out + QHM/,Q'EHJS _ QHW,gen,fn — Rgen,aux,is,rvd WHWgen,aux= (1)
ae EHVI/;gen,in — JHEPInA, 3atTpadnBacemMad Ha nNpuBo4 (SJ'IeI{Tpl/I‘-IeCTBO, TOMIMMBO UJIKA TENNOBAA SHGDFMFI) N
oﬁecneqmsaromaﬂ NOKPbITUE TENMJIOBBIX HAIPY3OK NOACUCTEMbBI pacnpeaeneHnsA TennoThbl, THK:
QHVMgen,out — TEennoBaA HAlrpy3ka nogcucrtembl pacrnpegeneHnA TennoTthbl, Ty
QHWQQHJS — TENnNoBbliE NOTEPU NOACUCTEMbI TEHEPAUNN TEMNIOThI, THK;
QHW;gen,fn — TenyoBasd sHEPIUA, UCIMOJIb3yEMAA B KAQHECTBE UCTOYHUKA TENJOTbl HU3KOTO NOTEHUUNATA, Ty

Kgen.aux is,rvd — BO3BPATHAA 4aCTb AOMNOMHUTENbHON SHEPIUU;
Whw gen,aux — KONUYECTBO NOABOAUMON AOMOMHUTENBHON S3HEPrUK, Heobxoanmoe ansa obecneveHusi pabo-
Tbl NOACUCTEMbI FreHepauun, [bx.
na TCT canekTponpuBoaoM:
Exw gen,in — KONMMYECTBO 3MEKTPUYECKON 3Heprum, pacxogyemon TCT Ha MOKPLITUE TENJOBbIX HArPY30K
NoACUCTEMbI pacnpeaeneHus, BknovatroLlee B cebd anekTpo3HepPruto, pacxogyemyto Ha npuBoj TENNMOHACOCHO-
ro obopyaoBaHUAa 1 MMKOBLIX UK PE€3EPBHbLIX TENNO3NeKTpoHarpesarenen (TOH). Tak Kak 4ng TennoHaCOCHOro

10
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000pPYy10BaAHNSA C IMEKTPONPUBOAOM KONMYECTBO INIEKTPUYECKON SHEPIUKN, pacxoayeMon Ha NPUBO TEMMOBOIO
Hacoca, onpeaensaeTcd Ha OCHOBE Pe3ynbTaToOB CTaHAAPTHLIX UCNbITAHUU B COOTBETCTBUN C [2], TOCT 26963,
[OCT P MOK 60335-2-40, T0 BENUUYMHA Epyy gep in TAKXKE BKMNIOYAET B CE0A YaCTb BCNOMOraTtenbHOW SHepruu,
yUnThbiBAEMOU B COOTBETCTBUM [2] npu onpeaeneHun K+p. B cootBeTctBuu C [2], TOCT 26963, TOCT P MOK
60335-2-40 npu onpeaeneHnn Kqp y4UTLIBAKOT BCMNOMOraTenbHY0 SHEPTUIO, pacxoayemylo B npegenax cucTem-
HOW rpaHnLbl TENNOHACOCHOIO 000pPyaAOBaHUA, T. €. SHEPTULD, pacxoayemyto Ha paboTy YCTPOMUCTB aBTOMAaTUYEC-
KOro perynupoBaHua 1 sawutbl. Kpome Toro, B pacyeTe y4yuTbIBaAOT NPONOPLIMOHATNBbHYIO YaCTb 3NEKTPOIHEPTUM,
pacxoayemMon Ha npuBo LIMPKYIALIMOHHBIX HACOCOB U BEHTUNATOPOB, 00ecneunBatoLLnX NnepeHoc TENNOHOCUTE-
nen n opraHn3auuto TennoodMeHa BHYTPU TENNOHACOCHOIo 000pya0BaHUA, a TakXke BO3MOXKHYIO QHEPIULO, pac-
XOAYEMYIO HA onepauuun pasmopaXMBaHUA U JOMNONMHUTENBbHbIE HArpeBaTENbHbIE YCTPOUCTBA ANA NOAOIPEBA
Macna komnpeccopa (nogorpes KapTepa);

W gen, aux — COAEPXKUT TONBLKO 40NN AONOJIHUTENBHON 3HEPIUK, HeyUYTEHHbIE Npu onpeaeneHun Kp B
COOTBETCTBUU CO cnocobamu ucnbiTaHun, npeaycmotpeHHbimu [2], FTOCT 26963, TOCT P MOK 60335-2-40;
Koen aux Is,rvg — X@PAKTEPU3YET AONIO0 BCMOMOraTenbHON 3HEPrun, KOTopas BO3BpaLlaeTCca B BUAE nones-
HOW TEMNMOBOUW 3HEPTUU, HANMPUMEP, B Crnyyae LUIMPKYNALMOHHbIX HACOCOB YaCTb BCNOMOraTenbHOWN SHEPTUN NEpE-
NAETCA TENNMOHOCUTENIO HEMOCPEACTBEHHO B BUAE TENNOBOU 3HEPTUN.

[1Na TennoBbIX HACOCOB C ANEKTPONPUBOAOM 3Ta AONA yXKe ydTeHa npu onpeaeneHun Kip B COOTBETCTBUM
c [2], TOCT 26963, TOCT P MOK 60335-2-40, no3TomMy Kep auxis.vag = 0;

QHw gen, ;s — TENMNOBbIE NOTEPM TENNOHACOCHOIO 000PYA0BaHMA HAcoCca Yepes Kopnyc (000M0UKy) HE YUUTbI-
BAlOTCH, €CINM OHN HEU3BECTHbI UMK HE 3aAaHbl B APYrMX HOPMaTUBHLIX AoKyMeHTax. [ina TCT ¢ akkymyndaropamu
TEMNMOBOU 3HEPTNU NPUHUMAKOTCA BO BHUMAHUE TEMMOBbLIE NOTEPU NOACUCTEMbI rEHEPaLIMN TEMNNOThI B YaCTU TEN-
NOBbIX MOTEPb, CBA3AHHbLIX C XPAHEHMUEM TEMNNOThLI U TENNOBLIX NOTEPL B NOABOAALLNX K aKKYMYNATOPY N LIMPKYNS-
LMOHHbIX TPYOONpOBOaaX.

I[1na abcopOUMOHHLIX TCT 1 TENNOHACOCHbLIX CUCTEM TEMMOCHADXEHUA C NPUBOAOM OT ABUraTens BHYTPEH-
HEro cropaHus:

E i gen,in— XapaKTEpU3yeT KONMYECTBO 3HEpruun, pacxoayemon Ha npusog TCT ana obecneveHunst Tenno-
BbIX HArpy30K NogCUCTEMbI pacnpeaerneHna tTennoTol. [na rennoHacocHoro obopyaosaHna ¢ npuBoAOM OT ABU-
raTensd BHYTPEHHErO CropaHna 3HEPrnen npuBoaa ABNAETCd TENNOTBOPHASA CMOCODHOCTL TONNMBA, HANMPUMEDP,
ANU3enbHOro ToNnMBa U NPUPOAHOro rasa. To ke anad adbcopOUMOHHbLIX TEMNOBLIX HACOCOB C TEMMNOBLIM MPUBO-
OOM (OT TONNIMBHOU TOPETIKK);

QHw gen,out — TENNONPOU3BOAUTENBHOCTL NOACUCTEMbI rEeHepaLmmn TeNNoThl, paBHast CyMMapHbIM TENJI0-
BbIM Harpyskam noACUCTEM pacrnpeaeneHns n Bknoyatolada B cedsa Bce BUAbl BO3BPATHOW 3HEPIUKU: KaK OT
HENOCPEACTBEHHOIO OXNaXXAeHNAa ABUraTend, Tak U OT AbIMOBLIX ra30B. Bo3BpaTHada (YTUNM3npoBaHHas) TENNOTa
OT ABUratens nonHOCTbLO NPUHMMAETCA BO BHUMAHUE B Npeaenax CUCTEMHOM rpaHnubl NOACUCTEMbI FTeHepaLnm
TENNOThI;

Kgen,aux Is,vd — BONA AONONHUTENBHOWN 3HEPIrK, YTUNU3MPOBAHHON B BMAE TEMNOBOW SHEPINUU, U 3aBUCUT OT
cnocoba UCNbITAHUSA. Kyep, aux is,vg = 0, €CIU YTUNM3NPOBAHHAA AOMONMHUTENbHAA SHEPrus yXKe BKIoYeHa B Kyp.

4.3 fononHutenbHana 3Heprua Wy qen aux

HononHutenbHan saHeprua Wiy gen aux — 9TO SHEprus, Heobxoanmas ansi obecneyeHnsi paboTbl NOACUCTE-
Mbl reHepaLUMu TENNOTLI, HANPUMEP, ANda paboTbl TENNIOHACOCHOro 000pPya0BaHUA UM CUCTEMbI AaBTOMATUYECKOTO
perynupoBaHus. Insa TennoBbIX HACOCOB C SNEKTPONPUBOAOM AOMONHUTENLHAA SHEPIUSA BKINIOYAET B CE0S TOb-
KO 4acTb AOMNONHUTENBLHOW 3HEPIUU, HE YUTEHHYIO NPKU onpeaeneHn Ko B COOTBETCTBMKU CO Cnocobamm UCTbITa-
HUN, npegycMoTpeHHbIMU [2], TOCT 26963, TOCT P M3AK 60335-2-40. TonbKko BCcnoMorarenbHaga SHeprusd, He
YUTEHHAaA B UCMbITAHUAX, HANPUMEP, MOLLIHOCTb, pacxoayemMasa UMpKynauMOHHbIMU HAcoCaMn HA NPEeoaoNEHUE
nageHusa AaBrieHnda BO BHELLHUX TPYOONpoBoOAaxX U TEMMNOBbIX CETAX, a TAKXKE pacxogyemas nogCUCTEMON reHe-
pauuu TennoTbl Npu pabote TCT B A€XYPHOM pexxume, A0IDKHbI ObITb y4TEHbI Npu onpeaenerHnn Wy qen aux-

[1lpyn onpeaeneHnn 3aTpar AONONHUTENBLHOW SHEPTUU NOACUCTEMbI FreHepaUnn TENMOTbI YYUTLIBAETCA TONBKO
Ta 4yacTb AOMNONHUTENBHOW SHEPIUU, KOTOPAA pacXoAyeTcd B Npeaenax CUCTEMHbIX TpaHUL, NOACUCTEMbI reHepa-
UMW TENNOTHI, T. €. A0 rPaHuLbl C NOACUCTEMAMU PacnpeacneHus.

B o0Luem cnyvyae UMpKynaunoHHbIN HACOC NPUHUMAIOT BO BHUMAHKE B NOACUCTEME pacrnpeaeneHuns, ecnu
He CYLLIECTBYET rmapaBnn4eckon pa3Ba3ku. [na ruapaBnny€CcKkon pa3Bsa3ku MexXay MCTOYHUKOM SHEPTUU U pa3s-
HbIMU NOACUCTEMAMU pacnpeaeneHua, HanpumMep, ¢ NOMOLLILIO OTONUTENLHOrO Dydrepa unu HaKoNUTENLHOro Kaka
ObITOBOrO ropaYero BOAOCHa0XXeHUA B napannenbHon KOHpuUrypaummn, nepBUYHbIN HACOC TaKXKe MPUHUMALOT BO
BHMMAaHWE B NOACUCTEME FTEHEPALINMN.

B cnyyae ruapasnmyeckoro oobeanHeHna B € 4UHbIN KOHTYP 6aKOB-akKKyMynATOPOB U MNOACUCTEMbBI pachnpe-
OeneHns TennoTbl [(OTONNEHUA, BEHTUNALMKN UK ropsavero BogocHatkeHua (aanee — [BC)] aononHUTENBHYIO
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QHEPIrUI0 NEPBUYHOIO UNPKYNALMOHHOTO HAcoca y4UThLIBAIOT B NOACUCTEME reHepaUnun TENNOTLI, a OCTarnbHbIE
UUPKYNALUUMOHHBLIE HACOChl — B CBOUX NOACUCTEMAX pacnpeaeneHnsa TENNOTbl COOTBETCTBEHHO.

[1oNONHUTENBHYIO 3HEPIUIO, PACX04YEMYIO HA NPUBOA LIMPKYNALIMOHHBLIX HACOCOB MNOACUCTEMbI COOpa HU3-
KOMOTEHUMaNbLHOW TEMNNOThLI, YYUTbIBAIOT B MOACUCTEME reHepaumm TENNOTHI.

4.4 PereHepupoBaHHble, BO3BPaTHbIe U HEBO3BpPAaTHbLIE TEMJIOBbIE NOTEPU

He BCe TennoBble NOTEPU CUCTEMbI 00A3aTENLHO ABNAIOTCA HEODpPaTUMbIMU. HEKOTOpPLIE TEMMOBLIE NOTEPU
DErEHEPUPYIOTCA, NPU 3TOM YaCTb PErTEHEPUPOBAHHBLIX TEMMOBLIX NOTEPL ABNAETCA BO3BpaTHOWU. BO3BpaTHbLIE
noTepu onpeaenarTca MECTONONOXEHUEM UCTOYHMKA SHEPTUKU N NoKa3aTenem ytunmsaunm (OTHOLLEHNE BbIUT-
pbill/notepu B cootBeTcTBun ¢ [3], TOCT 31168, [4], [5)).

[TprmepomM pereHepMpOBaHHbIX TEMMOBLIX NOTEPb Qpyy gen s, ABMAOTCS TENNOBbLIE NOTEPU Yepe3 000M0o4Ky
NOACUCTEMbI rEHEPAaLIMN TENNOTbI, HANPUMEP, TEMSOBbLIE NOTEPU NPU XPAHEHUN TENNa B Dakax-akKkymMyrnaTtopax B
cny4yaax, koraa bak-akkymynarop ycraHaBnuMBaeTca B oborpesaemMom npocrpaHcTee. OgHako And noaCUCTEMBI
reHepaumm TennoTbl, YCTAHOBEHHOW 3a NpeaenamMmn oborpeBaemoro NpocTPaHCcTBa, TENMOBLIE NOTEPU Yepes 000-
NOYKY NOACUCTEMbI TEHEPALIMKU HE ABNAKOTCA pereHepupoBaHHbIMU. [ToTepn ¢ AbIMOBbIMU ra3damMn TEMNOBLIX HA-
COCOB C NPMBOAOM OT ABUraTENSA BHYTPEHHETO CropaHnusa HE CYNTAIOTCA PEr€HEPUPOBAHHBLIMU, TAK KAK BCE BO3-
BpaTHbIE NOTEPU AbIMOBbLIX rA30B B Npeaenax noaACcUCTeEMbI reHepaLmMn TENNOTbI YYUTLIBAKOTCA B TEMIONPOU3BOAN-
T€NbHOCTM NOACUCTEMBI Qi gen out-

4.5 LLlarn BbIMUCNEeHUN

SHepreTnyeckas IPPEKTUBHOCTb IKCNyartauum TeNMOHACOCHbIX CUCTEM TEMNOCHADXEHUA B 3HAYUTETb-
HOW CTEMNEHU ONpeaendaeTcd TeMnepaTypHbIM1U pexxuMmaMn UCTOYHUKA TEMMOTbI HU3KOro NOTEHUKMana u NnoACUCTEM
pacrnpegeneHna TENMNOTbl: CUCTEM OTOMNEHUSA, BEHTUNALMK U ropsavero BogoCHa0XeHU4A, KOTOPblE U3MEHAIOTCH BO
BPEMEHU KaK B TEYEHNE OTOMNUTENBHOIO CE30HA, TaK U B TEYEHUE OHOIO roga Unn aaxke HECKONbKUX NET 3KCNIy-
aTauuu. Noatomy aAna oueHKU adpdPeKkTUBHOCTM aKkcnnyataunumn TCT MCNonb3yloT Tak Ha3blIBAEMbIE «PACYETHbIE
napameTpbl», COOTBETCTBYIOLLME KOHKPETHbLIM paCYETHbIM Nepuoaam roga, Hanpumep, nepuogy Hanobornee xo-
NOAHOU NATUAHEBKN. BaxkHeNLLMMK napaMeTpamMmn pacy4eETHOro nepmnoaa ABnatTca pacyeTHbIe TeEMNepaTypbl UC-
TOYHMKA TENNOTbI HU3KOro NoTeHUWana u noACUCTeM pacnpeaeneHnd TENNOThI.

B kauecTBe KnuMaTuyecKkmnx 4aHHbIX MOTyT ObITb UCNOJb30BaAHbI KAK €XXEMECAYHbIE, TAK U M04YaCOBbIE 3HA-
YeHUs.

[TpuMedyaHUe— ToYHOCTL 3Ha4YeHUN Kip, NONYYEHHBIX ANA TENNOBLIX HACOCOB C 3MNEKTPONPUBOLOM B
cooTtBeTCcTBUU C [2], TOCT 26963, [OCT P MOK 60335-2-40, cocTtaBnaoT 4o 5 %. CpaBHeHWE pe3ynbTaToB PacyeToB Mo
HaKONUTENBLHOMY CNOCODY B TeYeHUe roga, U3NOXKEHHOMY B 5.3, N HATYPHOro (NONeBOro) MOHUTOPUHra peanbHbliX TCT
NoKasblBaeT UX COBMageHue ¢ TOYHOCTLH 40 6 %.

4.6 BbluncneHmsa no 3oHam

TennoHacocHasa cucremMa TennNoCHaDXXeHUA MOXET BKIOYaTh B ce05 Kak OAHY, TaK N HECKOSbKO MOACUCTEM
reHepauuun TeNnOThI, a TAKXKE OAHY UMM HECKONbKO NOACUCTEM TPAHCNOPTa U pacnpeaeneHna: CUCTEMbI OTONNE-
HUA, BEHTUNALUKUK, ropsavero BogocHadt keHus. INpu aTom Kaxkaas us noacucrteM MOXXET UMETb OTAENbHbIW rMapaBs-
nn4eckun KoHTyp. [Npn aTomM cymmapHasa Harpyska BCeX NogcuUcTem pacrnpeaeneHna 4omkHa ObiTb paBHa CyM-
MapPHOW TENNONPOU3BOAUTENBHOCTU (TENJTOBOU MOLLIHOCTW) BCEX NOACUCTEM reHepauUuu TENNOTLI:

EQH,gen,out, j = ZQH,dfs,fn,k 2
I7¢ ’ ( )

A€ Qp genout — TENNOBAsA Harpyska, NOKpblBaemasi reHepaTtopom TENnsI0BOW 3Hepruuj (TENNOBOW HACOC UMK
TpaguLUMOHHLIU TENMOreHepartop), [bx;
Qu gis.ink — TENNOBAsi HArpy3ka noacucTeMsbl pacnpeaeneHus k (Hanpumep, k-ro oborpesaemMoro noMeLLe-
HUS), K.
B cnyyae noacucrteMbl reHepaunm TENNOThI, COCTOALLEN N3 HECKONbKUX TENNOreHepaTopoB (MHOMOBAaNEHT-
Has KOHUrypaumsi NOACUCTEMbI), CyMMapHasi TENNOBasi Harpy3ka noacucTem pacnpeaenerns XQy yis in « Pac-
npegendeTca Mexxay HUMU (TennoreHeparopamm), Npu 3ToM HE3aBUCUMO ANd KaXX40W NOACUCTEMbI reHepaLuu J
BbIYMCNAKOT 3HAYEHUE Qpy o oyt - DTO KACAETCS TAKKE PE3EPBHOrO TENoreHeparopa.
4.7 KOMOUHMpPOBaAHHAA BbIPabOTKA TENMOBOU 3HEPrun Ansa OTONNEeHUA U ropavero
BOOOCHAOXeHUun
KomOunHnpoBaHHas BbipaboTKa TEMNNOBOWN SHEPTUU AN OTOMMEHUA U TOPAYEro BOAOCHAOXKEHNSA MOXKET NpPo-
BOAUTLCA B ABYX pexXuMax. nocneaoBarenbHOM U napannenbHOM.
[Mpu akcnnyaTtauun TCT B nocneaoBaTernbLHOM PeEXXMME TEMNMOreHepupytoLee obopyaoBaHUe NepeKknoyaroT
C CUCTEMbI OTOMMEHUSA MNOMELLEHUW HA CUCTEMY FOPAYEro BOAOCHADXEHUA, HANPUMEP, CUCTEMY B KOHPUTYPa-
U1K, npeacraBneHHOn Ha PUCYHKe 1, ¢ napannenbHbIM NOAKIMIOYEHUEM pe3epByapa-xpaHunuLLa ObITOBOW rops-
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yewn BoAabl. [1purotoBneHne ropsaven Boabl 00ObIMHO NOMb3YETCA NPUOPUTETOM, T. €. OTOMNNEHNE NOMELLEHUN Npe-
PbIBAETCA B Cny4Yae BO3HUKHOBEHUA NOTPEOHOCTU NoaorpeBa ropsa4ven BoAbl.

[locneaHue TeHAEHUMN B COBEPLLEHCTBOBAHUM KOHCTPYKLMU TENNOBLIX HACOCOB (TH) HaLieneHbl Ha peanu-
3aLMI0 KaK HOBbIX KOHCTPYKLMKU 000pya0oBaHNA, TaK U HA NOBbILLEHUE 3PDEKTUBHOCTU Peanun3yemMbIX TEPMOANHA-
MWUYECKMUX UMKNMOB C MOMOLLbIO:

- MOHMXEHUA TEMMEPATYPbI NEPErpeToro napa n (Mnn) nepeoxna>kaeHna KOHaeHcaTa;

- KACKaaHbIX LIMKNOB C BHYTPEHHUMU TENNTO0OMEHHUKAMMN.

ST HOBbIE peLLeHUs npeanonaratoTr napannenbHoe odbecneyeHmne TennoBon SHEPrMen CUCTEMbI OTOMNEHNUS

N CUCTEMBbI ropsaYero BogocHatxkeHus. B 3TomM crnyyae TennoBble Harpy3ku otonneHmnsa u 'BC nokpbiBaOTCA 0O4HO-
BPEMEHHO.

Mpumep rmuapasnudeckon cxembl TCT, paboTatollen B napannenbHoM pexxume BbipabOTKU TEMNOBOU 3HEP-

rmn angd otonneHna u 'BC n ncnonb3yloLwen kKackagaHbl LIMKI C NepeoxnaXgeHnem KoHgeHcarTa, npuBeaeH Ha
DUCYHKE 3.

1 — nogava ropadven Boabl B cuctemy NBC; 2 — KoHAeHcaTop BepxHeu cTyneHW B Bake-akkymynaTtope BC; 3 — BBog ceTeBOWU

XxonogHou eogbl Ana cuctemol [BC, 4 — nepeoxnagutenb KOHAEHcaTa NepBOW CTYNEeHUW — WUCNApUTENb BepPXHEW CTYMNEHMU,

5 — KOMMpeccop BepxHeWn CTyneHW, 6 — KOHAEHCaTOp HWKHEW CTyneHu, 7 — noacucrtemMa oTonneHusa, 8 — KOMNpeccop HUXKHEN

CTYyNeHn;, 9 — ucnaputenb HWXHeW cTtyneHun; 710 — ucnaputenb BepxHeW CTyneHu (TennoodmMeH ¢ UCTOYHMKOM HW3KoMNoTeHUWarb-

HOW TennoTbl rpyHTa);, 717 — TepMOCKBaXWHa (BEPTUKaANbHbLIA TPYHTOBLIN TEMMOODMEHHUK), 12 — UWMPKYNAUUOHHBLIN HAacoC B CUCTe-

Me pacnpegeneHna TennoThl ANa oTonneHnsa nomMeweHun; 13 — Hacoc UCTOYHUKA HU3KOMNOTEeHUManbHOW TennoThl, 14 — paclunpu-
TenbHbIN BEHTUNL, 75 — oBpaTHLIKW KNanaH

PucyHok 3 — TCT ¢ KackagHbIM UUMKNOM, UCMONb3yoWaa nepeoxnaxaeHue KoHAaeHcaTa
0NA npon3BoacTea OLITOBON ropAaYein Boahl

TCT, npeacraBneHHas Ha pUCYHKe 3, npegycMmarpuBaeT cneayrowme padbovmne pexkumbi:

1) pexxumM oTONNEHNA NOMELLEHUN — paboTaeT TONMbKO CUCTEMA OTOMMEHUA N TENTOBON HACOC HUXXHEN
CTYNEHU (XONnoAHbIN NepUo roga — pesepByap XpaHeHUd ropsayen Boabl NONTHOCTLIO 3aMOJIHEH);

2) pexxumM ObITOBOIo ropsyero BogocHabxeHua — paboTtaeT ToNbKo cuctema ObITOBOro ropsyero BogocHa0-
XXEHNA U TENNOBOW HACOC BEPXHEN CTYNEHU, TENNOTA U3BNEKAETCA U3 TPYHTOBOIO0 MCTOYHUKA (TENNLIM NEPUOA
roga — oTonneHune He TpebyeTcs);

3) napannenbHbik PEXXUM — OCYLLIECTBNSAETCS OTOMNMEHUE U ropayee BogocHabkeHne. PaboTtatot obe CTy-
NeHn TeENNOBOro Hacoca. ICTOYHUK HU3KONOTEHUMAaNbLHOU TENNOTLI ANA HUXKHEU CTYNEHU TCT — rpyHT NOBEPXHO-
CTHbIX CJTOEB 3EMIN, a ANA BEPXHEWN CTYNEHN — NepeoxnaaeHHbIN KOHAEHCAT TENNOHACOCHOro 000pya0BaHUSA
HUXXHEN CTYNEHU (XONOAHbIN Mepuoa roga — pesepByap XxpaHeHUd ropayein BoAbl YaCTUYHO 3anoNnHEH).

[Tpu npoBeaEHUN BLIMUCIIEHWUI MO HACTOSALLEMY CTAHAAPTY NPEANONaraeTcs, YTo NnapaMmeTpbl NOCnea0Ba-
TENbHOTO U NapannenbHOro pexxumoB akcnnyataumn TCT onpeaensaTca UCMbITAHUAMU, MOSITOMY B PACNOPSKe-
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HUK pa3padboTymMKa UMEIOTCA BCe HEODX0ANMbIE XapaKTepPUCTUKKU 000pyaoBaHUA, BKITtoYaAa TENMONPOU3BOAUTENb-
HOCTb K1p 1 Kl ona scex Tpex paboumx pexxmmosB.

5 BbluncneHune ce30HHOM XapakTepPUCTUKN 3HepreTuueckon athpekruBHoctn TCT

5.1 O6WMe NoNoXeHus

B HacTosLwweM cTaHgapTe npeacTaBrieHbl ABa Cnocoba BbIMUMCNEHUA CE30HHOU XapaKTEPUCTUKN BHEPIrETH-
YyeCcKon adpdPEKTUBHOCTU TEMNNOHACOCHbLIX CUCTEM TEMMOCHADXKEHUS, C MOMOLLIBIO KOTOPbIX MOXET ObITb MPOBEEHA
ynpoLueHHasa nnu nogpobHasa KonnyecTBeHHaqa oLleHKa aHepronoTpebneHnsa un aveproadpdpektnsHoct TCT. MeTo-
OVKA BbIYMUCINEHUA OTNUYAIOTCA NO Cneaylowmm napameTpam:

- HEODX0ANMbIN 0D BEM UCXOOHbLIX AAHHbIX:

- YYUTbIBAEMbIE YCITOBUA paboTbl 000PYA0OBaAHUSA;

- pacyeTHbIE NeEPUOAbI.

5.2 MeToguka ynpoweHHOoro onpegerneHnAa Ce3OHHOU XapakTepucTtuku aHeproadhpekrmpHoctn TCT

B sTOM METOAMKE B KAYECTBE PaCYETHOro Nepruoaa UCMornb3yeTcsa OTONUTENbHbLIN CE30H. Pabo4yune xapak-
TEepPUCTUKN 000pyaoBaHUA BbIOMpAIOT N0 Tabnuuam 3Ha4eHUn Ans KnaccoB TEMNMOBbIX HACOCOB, NOMY4YEHHbIM MO
pe3ynbratamM UCMbITaHUU CTaHAAPTHBIMKU MeToaaMu B COOTBETCTBUK C [2], TOCT 26963, TOCT P MOK 60335-2-40
N4 TENNOBLIX HACOCOB C NPUBOAHLIMU AnekTpoaBurarenamu. Pabo4vne ycnosua (KNnMmMar, KOHCTPYKLIMA N PEXKN-
Mbl PADOTbI OTONMUTENBHOW CUCTEMBI, TUM MCTOYHUKA TEMNOTblI HA3KOIO NMoTeHLnana) NPUMHMMatoT Ha OCHOBE Xapak-
Tepuctuk TCT, TMNUYHLIX ANA panoHa (PerMoHa) CTpoOUTENLCTBA (peanu3aunmn), He3aBUCUMO OT KOHKPETHOIO CIy-
yaq. PacyeTbl AaHHbIM METOAO0M MOTYT ObITb BbiMONHEHLI Mo MeToay MHCOJIAP, ykazaHHOMY B npunoxxeHum K.

5.3 MeToauka aeTanbHOro onpeaerieHUA Ce30HHOU XapaKTepPUCTUKU 3HeproadpdektuHocTu TCT
(HaKonNUTeribHbIU CNOCO0)

B OCHOBE 3TON METOAMKU TAKOKE NEXAT pe3ynbTarbl UCMbITAHUW TEMNOBbLIX HACOCOB MO CTAHAAPTHLIM METO-
ankam B cootBeTcTBUU C [2], TOCT 26963, TOCT P M3K 60335-2-40 Ana TennoBbIX HACOCOB C ANEKTPONPUBOAOM.
MeToauka npeagnonaraeT UCNonb30BaHNE A€TaNbHbIX AOMOMHUTENLHBLIX AAHHbLIX, YYUTbIBAKOLLUUX cNELNdUKyY yc-
noBun padboTbl KOHKPEeTHOW TCT. [103TOMY paccMarpuBaemMblil PACHETHLIN NEPUO AENAT HA HAKOMUTENNbHbIE Pac-
YeTHble MHTEepPBAanbI (LLarn) No TemMneparype HapyXHoro Bo3ayxa. BeldncneHmnsa nposoaar ansg pabo4ux ycrioBun
KaXa0ro pac4yeTHOro TeMmnepaTypHoro Lara ¢ HakonneHnem. laHHbIKM cnocob npegnonaraeT UCnonb3oBaHUe go0-
CTaTO4YHO D0NbLUOTo 00beEMA UCXOAHbIX AAHHbIX, B TOM YACHE KITMMATONOMMYECKUX.

YuuTbiBas ypoBEHb AeTann3auumn cnocoba, BKoYatoLWmn B ce0s KnnmMaTonornyeckmue gaHHble panoHa npm-
MEHEHUA, a TAKKe pe3ynbTarbl UCNbITAHUWA KOHKPETHOIO TENNIOHACOCHOro 000pyaA0BaHUA, AAHHbLIN CNOCO0 MOXET
ObITb peKOMeHA0BAaH ANs 3KCnepTu3bl n ceptudukaumnmn npoekrtos TCT HA COOTBETCTBUE CTPOUTENTbHLIM HOPMaM U
npaBunam.

5.4 Metoauka ynpoweHHOro onpeaeneHua Ce30HHOU XapPaKTePUCTUKU 3IHepreTuvyecKkowm
adhdpektuBHoCcTU TCT

5.4.1 NpHUMN MeTOOAUKIN

[laHHaa MeToauKa y4nTbIBaET:

- KMMMAaTUYECKNE YCNOBUA;

- KOHCTPYKUNIO 1 yCnoBUSA paboTbl OTONUTENBLHOW CUCTEMBbI, BKNOYada TUMUYHOE 3aCerieHNe XKUIoro CeKkTopa;

- TN UICTOYHUKA TENMOTbI HU3KOro NOTEHUKana.

YUTeHbl U BKIMIOYEHLI B HACTOALLMU CTaHAAPT METOAMKN, NO3BONAIOLLME ONPEAENUTb CE30HHYIO XapaKTepu-
CTUKY SHeproaddektTnsHoctu (SPF) TCT Ha oCHOBaAHUU CTaHAAPTHbLIX UCMbITAHUW TEMMOHACOCHOIO 00OPYA0BA-
HMA B cOOTBETCTBUMU C [2], TOCT 26963, TOCT P MOK 60335-2-40 and TennoBbIX HACOCOB C 3NEKTPONPUBOAOM.

[TocnegoBaTenbHOCTb AEUCTBUA NPU BbIMUCNEHUM CE30HHOW Xapaktepuctnku TCT gormkHa ObITb Cneay-
IOLLIEN:

1) cOOpP UCXOAHBLIX AAHHbLIX, BKIMOYaa pe3ynbrartbl UCMNbITAHUN TEMNNOHACOCHOIO 000PYyA0BAHUSA C YYETOM
ero Tmna u Buaa SHEpPrum npuBoaa,

2) onpeaeneHune ce3oHHoU xapaktepuctukn TCT c y4ueToM cneundukn npoekTa (YCnoBuUnM MOHTaXKa), KIu-
MaTUYECKNX YCIOBUN, KOHCTPYKLIMX U paDOTbl OTONMUTENBHON CUCTEMbBI U TUMA UCTOYHUKA HU3KOMOTEHUMANTbHON
TENNOThI;

3) nony4yeHue pe3ynsraTtoB pacyeToB (roaoBoe NOTpedneHne 3Heprun, TeNNOBLIE NOTEPU rEHeEpPaLUK, BCMO-
MOratenbHaga sHeprus, odLne pereHepupoBaHHbIE TEMMNOBLIE NOTEPU reHepaunn UT. 4.).

B HEKOTOPbLIX Crniydyaax Angd cokpaLleHUA LIMKNOB BKIMHOYEHUA /OTKMIOYEHUA TENNOBLIX HACOCOB B OTOMUTENb-
HbIX CUCTEMAX MPUMEHAIOT OydpepHble DaKn-akKyMynAaTopbl. 3TN DydPepHblE EMKOCTU ABMAKOTCA YaCTbIO NOACUCTE-
Mbl FeHepaUnn TENNOTbI, U UX NOTEPU YHYUTLIBAKOT B NOACUCTEME FrEHEPALIMN HE3ABUCUMO OT TOTO, ABNAIOTCH OHU
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HEOTbEMIMNEMON YaCTbO TEMMNOBOIO HACOCAa UNU HET. TennoBble NoTepU DydPepHbIX DAKOB aKKyMYNATOPOB MOTYT
ObITb BKNOYeHbI B K+p/SPF nnn COP/SPF noacuctemsl reHepauuy TennoThbl B 3aBUCUMOCTU OT NPOBEAEHUA UC-

NbiITaHUA. CUCTEMBI aKKYMYNUPOBAHUA ObITOBON ropsyen BoAbl TAKKE ABAAKTCH YaCTbO NOACUCTEMBI FEHEPALIUU

TENMoThI.
5.4.2 PacyeT ynpouweHHbIM CNOCOOOM

PacyeT ynpoLUeHHbIM CocoDoM onpeaerneHnsa CE30HHON XapakTePUCTUKN S3HEProadpdpekTUBHOCTU TCT MOXeT

NPOBOAUTLCA MO NPUNOXKEHUIO >K UM C NTOMOLLLIO [6].
OnpegeneHne UCxoaHbIX AaHHbIX Ana pac4eToB ¢ nomMmoLlbio kKomnnekca INSOLAR-HEATPUMP npeacras-

NeHo B npunoxXeHun 1, apnsaoemcs npumepom TabnmnyHbiX 3HaYEHUN nokasaTenemn Ce30HHOW XapaKkTePUCTUKN
(BKINo4vada paccMOTpPEHNE BO3MOXXHOU YCTAHOBKN Pe3epBHOr0 Harpepartensd) Ana >XMnNbiX 1 KOMMEPYECKUX 34aHNUN
B HuaepnaHaax.

McxoaHaa nHgpopmMaumna 4na BbIMUCIIEHWUN YITPOLLEHHbIM CNOCOO0OM A0IMKHA BKIMOYaTb B CE0A:

- pexxum padoTbl TCT (oTONNEHne noMmeLLeHUn, NPou3BoACTBO DbLITOBOW ropAYen BOAbl, UX KOMOUHALNUIO);

- TN TENNOBOIO Hacoca (C ANEKTPONPUBOAOM, C MEXaAHUYECKUM NPUBOAOM UT. A.);

- TN NOABOANMOW SHEPTUKN (ANEKTPOIHEPIUA, NPUPOAHLIN ra3, CXXUXKEHHbIU ras, ne4yHoe TONNMMBO UT. A4.);

- TUN UCTOYHMKA TEMMOTbI HU3KOIo NOTEHUMANA;

- MOLLIHOCTb FOJTOBHOIO HAacoca UNu BEHTUNATOPA;

- pe3ynbraTbl UCNbITAHUN, NOJTYYEHHbIE B COOTBETCTBUN CO CTAHAAPTHLIMW METOAAMMU UCMNbITAHUN B COOTBET-
ctBun ¢ [2], FTOCT 26963, TOCT P M3K 60335-2-40 ona TennoBbLIX HACOCOB C 3MNMEKTPONPUBOAOM;

- TENNONPOU3BOAUTENBHOCTD.

B pe3ynbrarte npoBegeHnsa pacyeToB AOIMKHbI ObITb MOMNYYEHbI:

- 00LLEee rogoBoOe KONIMYECTBO 3HEPIUK, NOTPednaemMoun NnogCcUCTEMON reHepaunmn TENNOTbI;

- 00LUMe TennoBble NOTEPU NOACUCTEMbI FrEHepaLUn TENNOTHI;

- IOMNONMHUTENbHAA SHEPIrNA NOACUCTEMbI reHepaLUUU TENNOTHI;

- TENMOBbLIE NOTEPU NOACUCTEMbI FTEHEPAaLINN, pereHepupoBaHHbIE Ana 000rpeBaemMoro nNPoCTpPaHCTBA;

- CE30HHAasa xapaKkTepucTuka.
5.5 MeToauka nowaroBoro onpengerieHNA ce3oHHOU XxapakrtepuctTukm TCT (HakonUTenbHbLIW

CNnocoo)
5.5.1 MpuUHUMN NOWaroBOU MeTOAUKMH

Konu4yecTtBo sHeprumn, Heobxoaumon ansi npusoaa TCT Eg o, j B COOTBETCTBMU C ypaBHEHMEM (1), ANS
NOKPbLITUA TENNOBLIX HArPY30K NOACUCTEMbI pacnpeaeneHus, Hanpumep, Konnm4yecTso NOABOANMOTO ANeEKTpUYe-
CTBa ANdA TENNOBbLIX HACOCOB C ANEKTPONPUBOAOM, MOXKET ObITb YCTAHOBMAEHO U3 POPMYIb

QH,gen,out,j T QH,gen,Zs,j
E'1 gonin = 2. COP, 1 = (3)
j ) p!.’

A€ Epgenin — KONMMYECTBO 3MEKTPUYECKON SHEPTrUKM, HeoOXoaAMMOoe Ansi NOKPbITUA TEMNOBbIX HArpy30K Ans
NOACUCTEMBI pacnpeaeneHna TennoThbl, [K;
QH gen.outj — TEMNNOBAsA Harpy3ka NOACUCTEMbI BHYTPEHHETO pacnpeaeneHuns B uHTepsane J, [x;
Qp gentsj — TENNOBbLIE NOTEPU NOACUCTEMbI FEHEPaLIMKN Ha MHTepBane J/, [px;
COPY ppj — KO3(pPUUMEHT npeobpaszoBaHusi 3Heprum Kp TENNOBOIO HAacCOCa B UHTEpBane j Npu NOCTOAHHbIX

padboymnx ycnoBusax (40nm eanHuLbl).
B doopmyne (3) TakXke yYMTbIBAETCA, YTO TEMMNOBbLIE NOTEPU MOACUCTEMbI rEHEPALINU TENMNOTLI QH,gean,j

OOIMKHbI ObITb 0DecneYeHbl NOACUCTEMON FrEHEPALINU BHEPTUMN.

OpHako, TaK Kak TENNonpousBoAUTENLHOCTb TEMNMOBOro Hacoca Ktp 3HAYUTENBHO 3aBUCUT OT PaboymnX yCno-
BUW, rNaBHbIM 00pa3oM OT TEMNEPAaTYPbl UCTOYHUKA HU3KONOTEHUMANBHON TENMNOTHLI U TEMNEPATYPbl 0TBOAA TENMNO-
Tbl, BbIMUCIIEHUA MOTYT ObITb BbINOMHEHLI 38 UHTEpPBAs j NEPUOA0B C NOCTOAHHbLIMU TEMMNEPATYPHLIMWU YCNOBUAMMU
UCTOYHMKA TenMa HA3KOro noTeHunana u otbopa TennoTbl, a pe3ynbrarbl CYMMUPOBAHbI, YTO BbIPaXXaETCA CNOXXe-
Huem no coopmyne (3). CnegoBarenbHO, YTOObLI paccunTarb HE0OX0AMMOE KONMMYECTBO NOTPEeDNAeMON SHEPTUH,
00JKHA ObITb NPOBEAEHA OLEHKA BENMUYUHLI Kp, @ TAKKE TENNOBOW HArpy3kn M TeNMOBbIX NOTEPL NOACUCTEMB
reHepauuun npu onpeaeneHHbIX padboymx ycnoBusax.

[lna Toro, 4ToObI OLUEHUTL NOTPEOHOCTL TEMNMOBOU 3HEPTMU NOACUCTEMbI pacnpeaeneHns, 4omkHa ObITh
U3BECTHA TENMOBAA HArpy3ka cCUCTeM OTOMNNEHNA NOMELLEHUN N ObITOBOro ropsa4vero BogocHabtxxeHua. Ecnu noa-
poOHasa MHpopMaLUMa 0 TENMOBOUW HArpy3Ke OTCYTCTBYET, HANPUMEP, 3a4al0TCA TONbLKO MOMECAYHbIE U TOA40BbIE
3HA4YEHNA TENOBOU SHEPIUN, TO 3aBUCUMOCTb TEMMOBOW HArpy3kn oT TEMNepaTypbl pabo4vnx yCrnoBMn IJKCMya-

Tauuun OLIEHMBAETCH B 3aBUCUMOCTU OT TEMNEPATYPbI HAPY>KHOTO BO3ayXa.
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B AeUCTBUTENLHOCTU NOLUAroBbii cNocod DasnpyeTcd Ha OLIEHKE KYMYNATUBHOW MOBTOPAEMOCTU TEMIMEPA-
TYPbl HAPY>XHOIO BO3ayxa. 3Ha4YE€HUA rogoBOU NOBTOPAEMOCTU HAPYXHOWN TEMNEpPATYPbl HA OCHOBE YaCOBbIX CpeaHUX
3HaAYEeHUN HaKannMBarTCAa U AENATCA HA TeMNEpAaTyPHbIE MHTEPBAanNbI (LUAarn), KOToOpbl€ OrpaHUYNBAaIOTCA BEPXHEN
TEeMNEPATYPON Oy U HWXKHEN TEMNEPATYPOU B;1:... Paboune ycnoBus KaXaoro Lara Xxapakrepusyrorcsa paboyen
TOYKOWN B €ro ueHtpe. [Ana Bbl4MCNEeHUN AonycKkaeTcd, YTo paboyasa Touka onpeagendaet padoymne ycnosua ans
TENNOBOro Hacoca B MHTepsane B uenom. OueHka roqoBon NOBTOPAEMOCTU U KYMYNATUBHAA roaoBas 4Yactorano
4acOBbIM YCPeAHEHHbIM AaHHbLIM LUENOro roga npusegeHa B NPUNOXeEHUN A.

Pa3HOCTbL MeXxay TeMnepaTtypon Hapy>KHOro Bo3gyxa n pacyeTHoOU TemnepaTtypon BHYTPU NOMELLEHUSA On-
pefenseT rpaayc-yac (Tak HasbiBaeMas pasHoCTb Temneparyp Bo BpemeHun TTD B cooTBeTCTBUM C [ 7] ANna 6a30-
BOW pacYeTHON TeMMNepaTypbl BHYTPU nomMmeLleHud, 0obivHO 20 °C). Pa3HOCTbL TEMMNepaTyp COOTBETCTBYET TEMIIO-
BOW HArpyske Ang oronneHna nomeweHni. Noaromy odbnactb, 0XBa4eHHas KyMYNATUBHOWN YaCTOTOWN, KYMYIATUB-
Hbl€ rpagyc-4acbl OTOMNEHNS COOTBETCTBYIOT SHEPreTU4eCKOU NoTPeOHOCTU ANA OTONNEHUA MOMELLIEHUN, TaK Kak
DA3HOCTb TEMMNEPATYP (COOTBETCTBYIOLLIAA TEMNOBOW Harpy3ke) HakannmBaeTca co BpeMeHeM. KyMynAaTUBHbLIE
rpagyc-4yachkl otonneHna DH Takke Ha3blBaloTCA «aKKyMyMPOBaHHOW BPEMEHHOWN TEMNEPaTYPHOUN Pa3HOCTLIO»
ATTD B coorBeTcTBMMU C [7]. TaKKe MOXET ObITb aKKYMYINMpoBaHa Harpy3ka ObITOBOro ropayero BOA0CHAOXKEHUS,
OTOOpaXXeHHAA KaK NOCTOAHHbLIN eXXeAHEBHbIN NPOMUIIbL HA PUCYHKE 4. XOTA TENnoBaga 3HEPrna ObITOBOro ropa4ero
BOJOCHa0XXeHna He 3aBUCUT OT TeMMepPAaTypPbl HAPY>KHOIO BO34yXa, HO OHA MOXXET UMETb CBA3b C LLIAroBbIM BpeE-
MEHEM Yyepe3 NU3MEHAIOLLMECS YCIOBUA paboTbl TEMOHACOCHOIo 0bopyaoBaHus. B utore 3arparbl 3Heprum Ans
YCINOBUIN KOHKPETHOM paboYein TOUKM onpeaensatoTca KYMYRATUBHbIMU rpaayc-4YacamMu.
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7 — KyMYNATMBHbIE NowlaroBble Yackl, 4, 2 —f,; 3—t; 4 —{,;, 5 — pacdeTHaa TemnepaTtypa HapyXHoro Bo3gyxa, 6 — OF ;7 —
01 piim = 82 nim:» 8 — SH, (oTonneHne nomeujeHnn), 9 — DHW, (ObiToBoe ropadYee BoAocHabxeHue), 70 — TeMnepaTypa HapyX-
Horo Bosayxa, °C; 7171 — HanpaBneHue akKyMynupoBaHUA pa3HOCTU TeMmnepaTtyp (Harpyska oTonfeHUs nomeLlleHWW) U Harpyska
DHW no BpemeHn; 12 — 6,;, 13 — OF,; 14 — 6, pim = 93 sim 15 — SH, (oTonneHne nomelwleHnn), 76 — DHW, (6biToBoe ropayee
BoAocHabxXeHue); 177 — SH, (oTonneHue nomeljeHun); 18 — DHW, (bbiTtoBoe ropavee sogocHabxeHue);, 19 — OF,; 20 — BepxHee

3Ha4YeHWe TemnepaTypbl OKpyXatowen cpeldbl ANA oTonneHna nomewjeHnd = 8, .. - 27 — pacyeTHaa TemnepaTypa BHYTPWU NMomeLlje-
HuAa; 22 — DHW, (0bIToBOe ropsvee BoAOCHAOXeHWe)

NN SN

T

PucyHok 4 — [owaroBble Yacbl HabOnMogeHUa TemnepaTypbl Hapy»KHOro BO3gyxa
[NMpuMep € TpeMA WaraMn anda otonneHna SH 1 3atpaTel TENNOBOW 3HEPrUU Ha ObLITOBOE
ropavyee BogocHabxeHue (YeTwipe wWara ana DHW)]

[pyron o0LLENPUHATBIN NYTb OTOOPAXKEHNA KYMYNATUBHON NOBTOPAEMOCTN — 3TO NOBOPOT rpadouka no 4a-
COBOM cTpenke Ha 90°, KOTOPbLIN Ha3bIBAETCA «IPadPUKOM Harpys3ku no npogormknTenbHOCTU» [CM. PUCYHOK S5a)].
Tak Kak 3ToT rpaduk npeanonaraet HanM4uMe ocu oTpuLaTenbHbLIX 3HAYEHUN TEMNEPATYPLI, TO NMONYyYaEM TaKXKe
rOopu3OHTaNbHO NMNOBEPHYTYIO Anarpammy [CM. pPUCYHOK 50)]. B nocneayollemMm KyMmynaTuBHaAsA NOBTOPAEMOCTb
OTOOpaXXaeTcHa B COOTBETCTBUM C OLIEHKOW MOBTOPAEMOCTU TEMNEPATYP MO NPUNOXKEHUIO A.
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1 4 3 2 1
a) 0)

T — KyMynaTMBHbIE NowlaroBble Yackl, U; 2 — ,;, 3 —1,; 4 — {,; 5 — pacyeTHaa TemnepaTypa HapyxXHoro Bosgyxa, 6 — OF., 7 —

0,1 piim = 92 iy 8 — SH, (oTOMNeHne nomelleHun), 9 — TemnepaTypa HapyxHoro Bosgyxa, °C; 10 — 0, 11— OP,; 12— 0, ;.. = 65

13 — SH, (oTonneHve nomelwleHun), 714 — OP,;, 15— SH, (oTonneHve nomelleHUn), 76 — BepxHee 3HaYeHWe TemnepaTyphbl
OKpyXatoLjen cpedbl Ana OTOMNEHNA NOMeLeHnn = 8, .- 17 — pacyeTHas TeMnepaTtypa BHYyTPW NomMeLleHus

PUCYHOK 5 — TemMnepaTypa Hapy>XHOro Bosayxa B 3aBUCUMOCTU OT YacoB HabnrogeHua
(LWaroBbIX YacoB) (rpadouk Harpyskn no nNpoaosKUTENBHOCTU — MNPUMEP
C TpeM4A LWaraMu-uHTepBanamMu TONbLKO ANA OTOMNEHUA NOMeELLEHUN SH)

OaHako 3HayeHnsa K+p M3BECTHbI 00bIYHO TOJTbKO B ANCKPETHLIX UCMbITATENbHbBIX TOYKaX HA OCHOBE PEe3YIb-
TaTOB CTAHAAPTHbIX UCMbITAHUW TENNOBOIO Hacoca. YMcno waroB-MHTEPBAanoB 3aBUCUT OT TUMA TEMNNOBOIO HACO-
ca, AOCTYNHOU MHPOPMALIMK O XapaKTEPUCTUKE TEMNNOBOIo HAcOCca B COOTBETCTBUN C pe3dynbraTtaMu TUMOBbLIX UC-
NbITAHUW N PACYETHLIM NEPUOAOM.

Kputepuun Bbidopa LLAroB:

- paboyne TOYKM AOMMKHblI ObITb pacnpeneneHbl bonee unu MeHee PpaBHOMEPHO Mo BCeMy paboyemy
ananasoHy;

- pado4ne TOUKM AOIMKHbI ObITh BbIOpaHbI KAk MOXHO OnMKe K KOHTPOMbHbIM TOYKaM, YTOObI BKITIOYNTL B CED4A
Kak MOXXHO TOYHEE AOCTYMHYIO MHOpPMAaLNIO 0 XapakTEPUCTUKE TEMMOBOIo Hacoca (Hanpumep, cornacHo [2],
[OCT 26963, TOCT P M3K 60335-2-40). [Npeaens! LLara-uHTepBana cneayer ycraHasnmeaTb NPpUONU3NTEnNbHO
nocpeanHe Mexxay padbovynmMm ToYKamMu;

- YUCIO LWAroB A0IMKHO OTpa)aTb U3MEHEHUA TEMMNEPATYPbl UCTOUYHUKA HU3KOMOTEHUMANBLHOW TEMNNOTHI U
oTBoga Tenna. Ecnu sHayeHua Temnepartypbl UCTOYHMKA HU3KOMOTEHUMAaNbHOW TEMNNOTHLI U OTBOAA TEMNNA ABNA-
IOTCS MOCTOSIHHLIMU MO BCEMY pabodeMy AnanasoHy, TO 40CTATOMHO OAHOrO wwara. B cnyyae 60nbLumMx nameHe-
HUA HeoOXoauMMO BbIOMpAaTb Oonbllee 4ucno waroB. B npuHuune MoryT ObiTb pekomMeHaoBaHbl 1 K-Luaru
[TemnepartypHbie uHTepsansl B 1 K (rpaayc KenbsuHa)]. OdLiee yncno waros 40SKHO COOTBETCTBOBATL TEMIME-
patypam pasHbIX MICTOYHUKOB TEMIOTbI, KOTOPbIE ONPeaAenAlTCAa KOHTPObHbIMU ToYKamMu no [2], TOCT 26963,
[OCT P MOK 60335-2-40, yToObI y4eCTb BIUAHUE HA XapaKTEPUCTUKU TEMMNMOBOIO Hacoca NocneacTBUn, HaNpu-
MEp, pasMopaXxuBaHuUa Ans HapyXHbIX TEMOBbLIX HACOCOB, OTOMPAIOLLIMX TEMNNO U3 BO3ayxa. Ecnn nmeertcsa 00nb-
LLEe HOPMAaLIMK, HANMPUMEP, OT NPOU3BOAUTENS MO PEe3ynbratam TUNOBbLIX UCMbITAHUK, TO MOXXHO BblOMpaTh O0rb-
LLIE€ YMCIO LIaroB, YToObI NCNOMb30BAaThb BCIO AOCTYNHYIO MHGOpMaUUto. ECnn Yncno KOHTPONbHbLIX TOYEK HEA,0-
CTaTO4YHO, TO XapaKkTEPUCTUKY TEMNNOBOro HACO0Ca MHTEPNONMUPYIOT K COOTBETCTBYIOLLMM TEMMNEpPATYpPaM UCTOYHUKA
HU3KONOTEHUMaNnLHOW TENNOThI U TENMOOTBOAA UM MOXKET ObITb MPUMEHEHA METOAUKA pacyeTa 3HEPreTUYEeCKou
ahPeKTUBHOCTU, NPUBEAEHHBLIW B NpUnoxeHnu B. Crnieayet oTMETUTL, YTO TeMNepartypa B paboyen ToUke (COoOoT-
BETCTBYIOLLIAA TEMNepaType Hapy>XHOro BO3ayxa) HeENocpeaCTBEHHO COOTBETCTBYET TEMMEPATYPE UCTOYHUKA TEN-
N0Tbl HA UCNbITAHUAX TONbKO ANA TEMMOBLIX HACOCOB, OTONPAIOLLIMX TEMSO U3 HAPYXXKHOro BO3ayxa. [nsg TennoBbIX
HACOCOB, UCMOMb3YIOLLUUX B KAYECTBE UCTOYHMUKA TENNOTY rPYHTA, Npu onpeaeneHmun pabo4mnx todek Heodbxoanmo
NPUHMMATb BO BHUMAHUE 3aBUCUMOCTb TEMMNEPATYPbl UCTOYHUKA HU3KOMOTEHLUMANLHOIO TEMMNAa OT TEMNEpaTyph!
Hapy>XHOro Bo3ayxa.
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KyMynaTUBHasA NOBTOPAEMOCTb 3aBUCUT TONbKO OT TEMMEPATYPbI HAPY>KHOTO BO3ayXa U MOSTOMY HE YUYUThI-
BAET AONONTHUTENBbHYIO COJTHEYHYIO U BHYTPEHHIOW 3Heprun. laxe ecnm KONMYECTBO SHEPTUU KOPPEKTUPYETCA
nyTe€M UCMNOMb30BaAHUA MOTPEOHOCTU TEMNNOBOW SHEPIUU AN NOACUCTEMBI pacnpeeneHns B COOTBETCTBUM C [8],
[9], [10], [11]; nepepacnpeaeneHne aHEPrun no waram 3aBUCUT TAKXKE OT UCMONb3YyEMOU AONONMHUTENBLHON SHEP-
MK (32 CYET CONMTHEYHON U BHYTPEHHEN SHEPruKn). [ina cyLuecTBYOLWLNX 3JaHUN U HOBbIX TUMOBLIX JOMOB arnmnpok-
cumMmauunsa K Temneparype Hapy>XHOro Bo3ayxa aABnsaeTcd 4O0CTaTOMHOW, Toraa Kak And HOBbIX JOMOB C MACCUBHbI-
MW NAHENAMU CONTHEYHbIX DaTapen oHa MOXET yxXyaLUuaTbCA.

[1na mecAa4YyHOro pacyeTHOro nepnoaa KymynsaruBHas noBTOPAEMOCTb, OLEHMBaeMas Ansg cbopa AaHHbIX 33
MecSALU, ABNAETCA XopoLUen annpokCcCumMaunen nepepacnpeaeneHnda 40noNHUTENLHOW 3HEPTUU OT CONTHEYHOU U
BHYTPEHHEN 3Heprnn. [losTomy And MeCA4YHOro pacyeTHoOro nepnoaa KyYMynatuBHY MNOBTOPAEMOCTb BbIMUCAAIOT
KakK akKkyMmynupoBaHHYIO pa3HOCTb Temneparyp no spemenn AT TD B coOOTBETCTBUU C [/] npun 6A30BON paCcYETHON
TeMmnepartype BHyTpu nomewieHna 20 °C, 4To COOTBETCTBYET nNoaxoAy And MeECAYHOro pac4yeTHoOro nepunoaa B
cootBeTcTBUKN C[3], TOCT 31168, [4] n [5]. 3a Kaxkabln MecsL BbIMUCIIEHWUE BbIMOMHAETCA ANS LWAroB, BbIOPaH-
HbIX COrnmacHoO 0CTYNMHOWN MHPOPMAaLIMK O XapaKTEPUCTUKE TEMNNOBOro HAcocAa.

[1ns rogoBOro pacyeTHOro nepuoaa Koppekumna nepepacnpeaeneHuns rno waram MoxeT ObITb BbINOJHEHA
NyTEM UCNONb30BAHUA BEPXHENO Npeaena reMmnepaTtypbl Ang OTONNEHUA B 3aBUCUMOCTU OT 40NN AOMNMONMHUTENb-
HOW CONMHEYHOU U BHYTPEHHEW 3HEPTUU, OLIEHKA KOTOPOW ocyLlecTBnaeTcd B cooTBETCTBUM C [3], TOCT 31168, [4]
n[5]. BepxHun tTemnepartypHbin npeaen Anga OTOMNMEeHUa MOXET ObiTb onpeaerneH yCTaHOBKOW KOHTpomnepa
MM HA OCHOBE MCNOJIb3OBAHHOW AONONHUTENBHOU SHEPINMN B 3aBUCUMOCTHU OT TUNa 3gaHuUA. YeM BbiLLE NPOLIEHT
MCMONb30BAHHOW AOMONMHUTENBLHON SHEPIUN, TEM HUXKE CneayeT Bblonpartb BEPXHUN Npeaen temnepaTypbl N4
oTonneHna. OgHako 3TOT pacyeT ABNAETCa annpokcuMmauumen, u bonee To4yHoe nepepacnpeaeneHne nonyyaoT
NPU BbIYUCNEHUAX 3@ MECAYHBLIN MEPUOL.

[na ka)kgoro wara Tennonpou3BognTenbHOCTL U Ktp OLIEHUBAIOT NO pe3dynbraram CTaH4apPTHLIX UCTbITa-
HUU. PAQ3HOCTbL MeXxay TENNOBOU HArpy3kom U TENNOBOW SHEPIUEUN, MOCTAaBNAEMOU TEMNOBLIM HACOCOM, A0JTXKHA
ObITb KOMMEHCUPOBAaHA PE3E€pPBHLIM HAarpeBaTenem B criydae OMBaneHTHOU KOHPUrypaumm CUCTEMbI. TaKXKe Bbl-
YUCNAIOT TEMNNOBLIE MOTEPU PE3EPBYAPOB-AKKYMYNATOPOB U1 APYron NoACUCTEMbI FrEeHepaLuun, a Takke KONnnM4eCcTBO
aneKTpuyecraa, NnoagBoAMMOro K BcnomoratenbsHoMy obopyaoBaHuto. O0LLee KONMYeCcTBO NOABOANMOKN 3NEKTPO-
SHEPrnn, TonnMea UNM TENNOThLI YCTAHABNUBAKOT CYMMUPOBAHNEM PE3yNbTAaTOB ANA Ka)A0ro Liara 3a BECb Nepu-
o4 padoTbl. B 3@aBUCMMOCTU OT CYLLIECTBOBAHUA pe3epPBHON CUCTEMbLI N €€ paboyero pexmumMma nocTaBnAEMYIO
PE3EPBHYIO SHEPIUI0 YCTAHABMUBAIOT U CYMMUPYIOT TAKXKe NPU BbIMUCIIEHNW 00LLIErO NOTPEONEHUA SHEPTUMN.

5.5.2 IcxogHble AaHHbIe AnNA pacyeToB NOLWAaroBbiM CNOCOOOM

5.5.2.1 [Ina pac4yeToB noLuaroBbiM CoCOOOM UCNONb3YIOT CrieayoLLne gaHHbIE:

- METEOPONIOTMYECKUE NAHHBIE;

- MOBTOPSAEMOCTb TEMMNEPATYPLI HAPY>KHOMO BO3yXa B MECTE CTPOUTENLCTBA C pa3peLuatoLlen CnocobHOC-
Tbio 1 K 1 noyacoBbIMM CPpeAHNUMU 3HAYEHUAMU TEMNEPATYPbI HAPY>KHOIO BO3Ayxa 3a roa (Hanpumep, KOHT-
DONbHBLIW onopPHbIN roa TRY nnun Meteonorm no [12)]);

- TEMNepaTypy Hapy>XHOro B03ayxa B MECTE CTPOUTENLCTBA.

5.5.2.2 Pexxum oTtonneHmna nomeLlueHnimn SH;:

- pacyeTHada TeMnepaTtypa BHyTPU NOMELLEHUS;

- TENNOBAas HArpy3Kka noAcucremMbl pacrnpeaerneHna tenna B oborpeBaemble NOMELLEHNA COrnacHo [8] ;

- TUN U YCTAHOBKK KOHTpoONnepa (aBTOMaTu4eCcKkoro perynmpoBaHus) NnoOACUCTEMbI TEMNIOBOIO U3Ny4YEHUS
(TeEMnepaTypa NoToka CUCTEMbI OTOMNMEHUA 3aBUCUT OT TEMNEPATYPbI HAPY>KHOIO BO3ayxa, HanpuMmep, oT XapakTe-
PUCTUYECKOU KPUBOU OTOMIEHUA UINU XapaKTEPUCTUKM KOMHATHOIO TEpMOCTAaTA), pacnpoCcTpaHeHUe TeMnepaTypbl
B PACYETHbLIX YCITOBUAX, BEPXHUN TEMNEPATYPHbLIU NPeaen ANd OTONNEHUS;

- XapaKTepPUCTUKU TEMNNOBOIo Hacoca (Tennonpon3BoanTenbHOCTb Kp B cOOTBETCTBUU C [2], TOCT 26963,
[OCT P M3K 60335-2-40 ana TennoBbiX HACOCOB C 3MEKTPONPUBOAOM) U rapaHTUPOBAHHbLIM TEMNEPATYPHLIN
YPOBEHb, KOTOPbIN MOXET ObITb 00ecneYyeH TeNNOBbIM HACOCOM:;

- pesynbrartbl pabdoTbl ¢ yacTuU4HOM Harpy3kom B cootBeTtcTtBuM C [13], TOCT P MO3K 60335-2-40,
[OCT P 51125 ana tennoBbIX HACOCOB C ANEKTPONPUBOAOM (MPU HANMUYUU TaKUX AAHHbIX);

- TOYKa banaHca ana cnocoba ynpoLleHHOro pacyeTta pe3epBHON SHEPIUU;

- KOHPUTypaLna CUCTEMBI;

- YCTAHOBIEHHbIW PE3EPBHbLIN HArpeBaTErNb: PEXUM PadoTbl, IPPEKTUBHOCTL (PE3EPBHbIN HArpeBaTenb OT
cropaHuda Tonnuea B cooTBeTCcTBUK C [14], [15], [9], [16]);

- YCTAHOBIEHHbIN OydPepHbIN pe3epByap-akKyMynsaTop CUCTEMbI OTOMNEHUA: 3HAYEHMUE NOTEPL B AEXKYPHOM
pexxnume, TpeboBaHUA K TeMneparype NnoToka);
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- MOLLIHOCTb BCNOMOraTernbHbIX KOMMOHEHTOB (HACOC UCTOYHUKA TEMNOTbI, HACOC 3arpy3Kkn pesepsyapa-
XpaHunuuia, nepBUYHbIK HACOC, NOTPEONEHNE SHEPIUU B COCTOAHUN PE3EPBA).

5.5.2.3 Pexxum ObITOBOro ropsyero BogocHaoeHusa DHW:

- TENNOBA4 Harpy3ka noaACUCTEMbI pacnpeaeneHnd ropavyen Boabl;

- TpeOOBaHNA K TEMNEPATYPE NpU paboTe B pexXxuMme ropavyero BogocHabkeHua: TeMmneparypa XxonogHou
BOJbl HA BX0Ae (Hanpumep, 5 °C), pacyetTHaa Temnepartypa ropsayero sogocHaokeHusa (Hanpumep, 60 °C);

- XapakTepuctuka TennoBoro Hacoca, tennonpoun3soautenbHocTb U KN B pexxume [ BC (DHW) no pesynb-
TaTaMm TUNOoBbIX UCNbITAHUN U3aenuun (Hanpumep, no [17], FTOCT 19681, TOCT 12.2.063 And TennoBbIX HACOCOB C
SNEKTPONPUBOAOM);

- YCTAHOBOYHAaA TeMneparTypa Anda 40CTaBKMU SHEPIrMuU TENNOBLIM HACOCOM (Hanpumep, 55 °C, BCcneacTBue
npeaena orpaHn4yeHns padboTbl TENNOBOro HACOCA);

- MapaMeTpbl pe3epByapa-akkymynaropa ObITOBOM rops4ven oAbl (3HAYEHUE NOTEPL B AEXYPHOM PEXKUME);

- YCTAHOBNEHHbIN Ppe3epPBHbIN HArpeBaTenb: Pexxum paboTbl, 3PPEKTUBHOCTL (Pe3epBHbLIE HArpeBaTenu oT
cropaHud TonnmMea paccynTbIBalOT B COOTBETCTBUUK C [14], [15], [9], [16]).

5.5.3 Npouegypa BbIMUCIIEHUUN NOLIATOBbLIM CMOCOOOM

[TopsaaoK LwaroB BbIMUCIIEHUN, KOTOPBLIE HY>XHO BbIMOMHUTL A4S BbIYMCNEHWUIW NOLLAroBbiM COCOO0OM NPUBE-
NEH HA PUCYHKe 6.

BblumncneHns nowuaroBbiM criocobom (npumep npuseaeH B NPUNoXKeHum M)

- atan 1. OnpeaeneHne aHepreTU4ecKkom NOTPEOHOCTU €AUHUYHbIX LUAroB-MHTEPBAanoB (CM. 5.5.4);

- aTan 2. Koppekuna yctaHosusLLueuca tennonpounssoautensHocTu/ Ktp u KINA (COP) (B COOTBETCTBUN C [2],
[OCT 26963, TOCT P M3OK 60335-2-40) ana TemnepaTtypHbIX paboynx yCrioBUn Ha LLAre-uHTepBarne NCTOMHUKA
HM3KOMOTEHUMaNbLHOro Tenna u oteoga renna (cm. 5.5.5);

- 9Tan 3. Ecnu Tpebyetca, To koppekuna K+p 1 KINa (COP) ana padoTbl C YaCTUYHOU HArpy3kon (cMm. 5.5.6);

- 9Tan 4. BbluncneHue TennoBbIX NOTEPb NOACUCTEMbI FTEHEPAaLIMK TENNOTHLI (CM. 5.5.7);

- 3Tan 5. OnpeaeneHne pe3epBHON SHEPTMU €ANHUYHBIX LLAaroB (CM. 5.5.8, ynpoLueHHbIU pacyeT —B 5.5.8.3,
noapoOHbIN pacyeT — B 5.5.9.4);

- 9Tan 6. BeluncrneHne npoaormKNTENbHOCTU Pab0Tbl TEMMNOBOr0 HAcoca B pPasHbIX pabounx pexxumax
(CM. 5.5.9);

- 9Tan /. BbiucneHmne konn4yecrtesa noAB0AMMON BCMOMOraTtenbHOU 3HEPTUKU (CM. 5.5.10);

- 9Tan 8. BbluucneHne TennoBbIX NOTEPLb NOACUCTEMbI TEHEPALIMK, PEr€eHEPUPOBAHHBLIX ANA OTONNEHNUA NO-
MeLLUEHUU (CM. 5.5.11);

- 9Tan 9. BelMucneHne cyMmmMapHbIxX 3atpaTt SHeprum npueoaga (CMm. 5.5.12);

- atran 10. Kpatkoe nanoxxeHue pesynsrartoB pacyera (CM. 5.5.13).

5.5.4 NowaroBoe norpedbneHue TenriOBOU 3HEPrMu B pPeXume OTOMSEeHUA U ropsivyero

BOOOCHA0OXeHUuA

5.5.4.1 Pexxum oTONnNeHUA NnoMeLLEHNI

TennoByto 9HepPreTM4eckyto NoTPeOHOCTL OTONUTENBLHON NoACUCTEMbI pacnpeaeneHns Qy gyis in BbIMUCIIAIOT
B COOTBETCTBUMU C [8].

[ToTpeOHOCTb OTONNEHNA NOMELLEHNN AN Lara f MOXeT ObITb BblMMCIEHA C NOMOLLIbIO BECOBOro KO3 hu-
LUMEHTA, KOTOPbIU BbIBOAUTCA U3 OLIEHKWU KYMYNATUBHOW MOBTOPAEMOCTU TEMNEPATYPLI HAPYXKHOIO BO34yXa Mo-
CpeZICTBOM COBOKYMHbIX rpagyc-4acoB otonneHnsa DHH. OueHka COBOKYMHbIX rpagyc-4acoB OTOMMEHUA NO Tab-
nvuam, CoCTaBIEHHbIM HA OCHOBE eXXe4YacHO U3MEPEHHON TeEMNEpPAaTYPbl HAPYXKHOIo BO3AyxXa, NpuBe4eHa B Npu-
NOXXEeHUN A.

BecoBble KO3 PULNEHTDI Ky, ; BbIMUCASIOT B COOTBETCTBUM C POPMYIION

QH,gen out, DHH,Bhlim,j’ B DHH,Blim,j (4)
o QH,gen,out B DHH,tot |

K

CnenoBaTernibHO, S3HEPreTUYEeCcKy NOTPEOHOCTbL OTONNEHUA NOMELLEHUI AN COOTBETCTBYIOLLEro Lwara j
QH,gen,out j BBIMUCTIAOT MO chopmyne

QH,gen,out, i kH, i 'QH,gen,outs (2)
rae Ky ; — BECOBOWN KOO MPULIMEHT padoTbl OTONUTENBHOIO TEMMOBOro HAcCOca AN Lara J;
QH gen,out j — NOTPEOHOCTb TENNOBOW 3HEPTUW AN OTONUTENLHOW NOACUCTEMbI pacnpeaeneHusl Ha Lia-
re J, DK
QH genout — 00LLAA NOTPEOHOCTL TENMOBOW SHEPrMK ANSt OTONUTENbBHOW NOACUCTEMbI pacnpeaeneHns, [k,
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1 — ncxoaHble AaHHble (CM. 9.5.3). aHepreTudeckada NoTpeBbHOCTbL NOACUCTEMBI pacnpeaeneHna (OTonneHUe NOMeLEHUN); SHepreTuyeckaa NoTPebHOCTb
noacucTeMsbl pacnpegeneHnsa (ObITOBOE ropayee BoAOCHADXeHUE); MeTeOopPOornornyeckne AaHHble; XxapakTepUCcTUKa TENNMOBOIo Hacoca,; pacyeTHble napaMeTpbl;
2 — onpeaeneHne pacyeTHbIX NEePUOAOB U WIAroB-UHTepBanoB (CM. 5.5.1); 3 — oaHoBanNeHTHbIW, 4 — onpeaeneHue sHepreTuyecknx TpeboBaHUKW/ LLAroBoro
BpeMeHUn (cM. 5.5.4); 5 — kKoppekuna HarpeBatenbHon cnocooHoctu /KINL (COP) ana pabouunx ycnosun (cMm. 5.5.9); 6 — npeaBapuUTernbHble pe3ynbTaTthl
UCMbITAHUW C YaCTUYHOW Harpyskoun, 7/ — aa; 8§ — HetT; 9 — koppekuua KIh (COP) ana paboTbl ¢ YaCcTUMHOW Harpy3kou (CM. 5.5.6); 10 — duBaneHTHbIN
noapoOHbIN; 71 — OUMBaANEHTHLIN YyNPOLWEHHbIN, 12 — BblMUCNEHUE TENMNOBbIX NOTEPL NOACUCTEMbI TEHEpaLMU (NONyYeHUd, NnepeHoca U nepeaayun) TennoThbl
(cM. 5.5.7); 13 — oaHoBaneHTHada cuctema; 14 — oueHKa pe3epBHOU SHEPIUU BCneacTBUe paboyero npejaena n Ha ocHoBe TOYKU BbanaHca (cMm. 5.5.8.1.2);
15 — nogpoOHoOe BbIMUCNEHUE PE3EPBHON SHEPIUU; 16 — BbIMMCNEHUE pPe3epPBHON 3Heprun ana pabodvero npegena (cm. 9.5.8.1.2); 17/ — BblMUCNEHUE
NPOAOCIKUTENBHOCTU paboThbl (CM. 5.3.9.1); 18 — coBMmecTHad cuctema ¢ 3 paboyuMmu pexumamu; 79 — BbluUCNEHUEe NPOAOCIHKUTENBHOCTU PabOoThl AN
COBMECTHOW cUCTEMBbI (CM. 5.5.9.2); 20 — npoAOIKUTENBHOCTbL PaboThl MEHEE 3PPEKTUBHOIO BpEMEHU Wara; 2T — BblYUCNEHUE AONONHUTENBHOW PE3EPBHOU

aHepruu (cm. 5.5.8.3); 22 — BblMUCINEHUE pe3epBHOW 3Heprun (cMm. 5.5.9.4.5); 23 — npoaonmKUTenbHOCTb paboThl paBHa aPPEKTUBHOMY BPEMEHWN LIara;
24 — BblMUCINEHNE KONMUYeCcTBa NOABOAMMOUN 3HEPIUU ANA NMOKPbITUA TENNOBOU NOTPEOHOCTU (CM. 5.5.12); 25 — BblMUCNEHUE BCNOMOraTeENbHOW 3HEPTUK

(cMm. 5.5.10); 26 — BbluMCNEHUE TENMOBLIX NOTEPb, PEr€eHEPUPOBAHHLIX ANA OTONNeHna nomMmelleHun (cMm. 5.5.11); 27 — BbIXOAHbIe AaHHbIe (CM. 5.5.13):

KOnM4ecTBO NOABOANMOMU IJHEPINNU AJA NOKPbITUA TEMNNOBLIX HAlPYy30K, DE)LLI,HE TennoBeble NOTEPU NOACUCTEMbI Nr'€EHEepPaLln (I'IDJ'IVLIEHHFI, NnepeHoca n nepeﬂaqu)
TernnoThbl, TENNOBLIE NOTEPHU NMNOACUCTEMBI TEHepaunun, percHepupoBaHHbIE 4114 OTONINEeHNA I'IDMELLIIEHHI«TI; 06u1,ee KONMUYEeCcTBO NOABOAMMOUN BCMIOMOraTenbHOM

IJHEPIUHU

PUCYHOK 6 — Bnok cxemMa nowaroBoro cnocoba BbIMUCIEHUNA
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DH4 gpiimj — COBOKYMHbIE rpaayc-4achl OTONMEHWA BNMOTL A0 BEPXHErO NpeAena TemMneparypsl Lwara j,

"Cy;
DHngmm j — COBOKYMHbIE rpagyc-4acbl OTONNEHUA BNNOTb A0 HWXXHETO Npeaena TeMmnepaTypsbl Lwara J, °C-y;
DHH,,C,,‘ — 00LUKMeE COBOKYMHbIE rpagyc-4achl OTONMEHNA BNNOTL A0 BEPXHErO Npeaena teMneparypbl 414

il

OTOMNEHNa noMeLleHuu, °C-y.

COBOKYMHbIE rpagyc-4acbl OTONNEHUSA AN COOTBETCTBYHOLUMX KNMUMATUYECKUX PETMOHOB A0IMKHbI ObITh MO-
fyYeHbl U3 METEOPONOTMYECKMX AaHHbIX panoHa CTPOUTENbLCTBA. LLlaroBoe Bpems {; BbIYMCNAIOT Kak Pa3HOCTb
COBOKYMNMHOIO BPEMEHU HA BEPXHEM U HXKHEM Npeaenax wara no opmyne

l} = (Nho,ehlim,f — Nho,ellim,j)'3600= (6)

rae {;— BpemaA waraj, C
Npo 6hlimj — COBOKYMHOE YMCII0 YaCOB A0 BEPXHEro Nnpeaena remnepartypbl wara j, v,
Npo oitimj — COBOKYMHOE YMCNO 4YacoB A0 HWXKHETO npeaena remnepartypbl wara j,u.

CyYMMUPOBaAHHOE BPeMSA BCEX LLUATrOB {; AN OTONNMEHUA NOMELLEHUN COCTAaBNAET BPEMSA OTOMNUTENBLHOIO Ce-
30Ha. BHMMaHune cneayert yaendarb HauMoHanbHbIM HOpMaM v npaeunam Poccunckon eaepaumun no OTONUTENb-
HOMY CE30HY.

OaHako ansg padoTbl TENSOBOro Hacoca BO3MOXKHbI OrpaHUYEHUS N0 BPEMEHU, Crea0BaTeNIbHO, HE BCE
LLIAroBoe BPEMA ABNAETCA AOCTYNHbLIM ANA paboThl TEMNNOBOro Hacoca, HanpUMep, orpaHNYeHnEeM No BPEMEHN
MOXKET ObITb OTKITIOYEHUE BMNEKTPOCHADXKEHNA KOMMYHAaNbHOWU CNy>X00oun (N0 yCNOoBUAM TapudoB AN TEMNNOBbLIX
HacocoB). Taknm obpa3om, ahdPeKTUBHOE BPEMSA LLAra ectb Bpemsa Lara J, (6), yMeHbLUEHHOE 3a CHET BPEMEHH
OTKIMO4YEHUSA B CYTKU U BbIMUCINEHHOE NO hopMyne

P o £ )
effj = li "~ o4
rae fofr; — 3PPEKTUBHOE LLIArOBOE BpEMs Liara J, C,
{; — Bpewms waraj, C;
[., — 4acbl OTKNKOYEHNA B CYTKK (24 4yaca unu oauH AeHb), Y/CyT.

5.5.4.2 Pexxum ObITOBOro ropsa4ero BogoCHabXeHuUs

[loTpebneHne TennoBoW 3HEPrUU CUCTEMON DbITOBOrO ropsiYero BOAOCHa0XeHNA Quy yis in AOTKHO ObITh
paccyMTaHo B cooTBeTCTBUK C [18], [16], [19].

[ToTpebneHne TennNOBOU SHEPTNUN CUCTEMON ObITOBOIO ropsavero BOA0CHaA0XEHNA Ha LWare j BbIMUCIAOT C
BECOBbIM KO(h(PULIMEHTOM A5 OnepaLum ropsvero BoAoCHabKeHus K,y ;, KOTOPbIV onpeaenstoT no hopmyne

Gy genout, j tf
] QI/V,gen otit ttot '

Ky (8)

Torga notpedbneHne TennoBon aHeprun cuctemon ['BC Ha ware j onpeaenatoT no gopmyne

QI/I/f,gen,out,j = kl/l/,j 'Ql/lfﬁgen,outs (9)
rne Ky, — BECOBOU KOI(PDULIMEHT padoTbl TENNMOBOro Hacoca Anga onepaunn DHW Ha KOHKPEeTHOM Luare;
ngeniouu — NOoTPeOHOCTbL TENMOBOW SHEPIUK ANd nogcucremol pacnpeaeneHna DHWHa ware J, [bx;
QHgenout — 00LLAs NOTPEOHOCTL TENNOBOW 3HEPrMKM AN noacucTembl pacnpeaenedns DHW, [x;

{; — LuaroBoe Bpem4 Lara j, C;
tios — obuee Bpemsa onepaunn DHW (Hanpumep, padoTa Kpyrnbii rog), C.

MpumMedyaHUe— BMecTo exegHEBHOro NOCTOAHHOro notpebneHnsa 6uIToBOK ropsavein BoAbl, BbIpaXXEHHOMo
MnoLIaroBblM BPEMEHEM, MOXET ObITb paccMOTPeH Npodunb NOTpedrneHns OLITOBOR ropsiyel BoAbl, 3aBUCUMBIA OT TEM-
nepaTypbl HAPYXXHOMo BO3ayXxa.

5.5.5 TennonpousBoauUTENbHOCTbL U KO3 (PULMEHT TPpaHCPopmauumn s3Heprum Ko U NPU NOJTHOM
Harpy3ke

5.5.5.1 Pexxum oTonneHna noMeLLeHnm

5.5.5.1.1 ObLme nonoxxeHus

3HayeHWe yCTaHOBUBLLENCA TENMONPOU3BOAUTENLHOCTU TEMNMTOHACOCHOIO 0bopyaoBaHua K+p 0epyTt n3s
pe3ynbTaTtoB UCMNbITAHUU NO CTaHAAPTHbIM METoAuKam, Hanpumep, B cooTBeTCcTBUKU C [2], TOCT 26963,
[OCT P MOK 60335-2-40 ana TennoBbIX HACOCOB C anektponpuBogoM. B cooTrBeTcTBUK C [2], TOCT 26963,
[OCT P M3OK 60335-2-40 TMNOBLIE NCNbLITAHUA NPOBOAAT HA CTAHAAPTHON HOMUHANBHOU TOYKE U ANA HECKONBbKNX
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HOMMUHaNbHLIX YCNOBUM NPUMEHEHUSA. Tak Kak 3Ha4YeHUa Kyp OKasbiBaloOT HanbonbLuee BNNAHUE Ha PYHKLUMOHNPO-
BaHWEe TENNOBOro Hacoca, To He0O6xoAUMO BHUMATESIbHO OTHOCUTLCA K UX HAAEXKHOCTU. HEOOX0ANMMO YyUNTLIBATb
BCE JOCTYMHbIE KOHTPOMNbHbIE TOYKWU, MO MEHbLLUEN MEPE KOHTPOTbHbIE TOUKU, NPeAnUCaHHbIE ANA TUNOBLIX UCbI-
TaHUK (CtTaHgapTHad oueHKa U HOMUHanNbHOE NPUMEHEHUE).

Ecnu dhakTuyecknm pexum padoTbl TENMOBOro Hacoca OyaeT OTKNOHATLCA OT pexuma, Ha KOTOPOM Oblnu
NPOBEAEHbI UCMbITAHUA, TO 3HAYEHNE K1p HEOOX0AMMO OTKOPPEKTUPOBATL BCNEACTBUE UBMEHEHNSA TEMMNEPATYP-
HOro pexkuma KoHgeHcartopa. Metog Takon Koppekumm npusegeH B 5.5.5.1.2.

[1na Toro, 4To0ObI NONY4YUTL AaHHbIE BO BCEM AMana3oHe TeEMNepAaTyp NCTOYHUKA U OTBOAA TENMOTbI, MMMHEN-
HYIO UHTEP- U SKCTPanonAuuio MeXxay KOHTPONbHbIMU TOYKaMU B CIydae Heo0X0AMMOCTU MPUMEHSAIOT ANA TEMIE-
paTypbl UCTOUHUKA U OTBOAA TENNOTLI. IHTEPNONAUUIO NPOBOAAT MEXAY TeMNepaTypamu AByxX ONM>KanLLNX KOHT-
POIbHbLIX TOYEK. IKCTPANoONALUIO NPOBOAAT OKOMO ABYX ONMXaULLMX TOYEK K LIENEBON TOYKE.

Ecnn npu BbINONHEHUU PpacYeTOB AOCTYMHA TONMbKO O4HA KOHTPONbHAA TOUYKA, TO KOPPEKUWUA TeMnepaTypbl
MCTOYHUKA HU3KOro NOTEHLIMAaNa 1 0TBOAA TEMMOTbl MOXET ObITb BbIMNONTHEHA C NMOMOLLIbIO 3KCEPrMYECKoro noaxo-
[1a B COOTBETCTBUU C npunoxeHunem b. OaHako bonee AoCcToBEPHbIE pe3ynbraTbl MOXKHO MOSYYUTb TONbLKO BONU3N
KOHTPOJTIbHOU TOYKW.

HekoTopble BbIOOPOYHbIE 3HAYEHNUA ANS UNMIOCTPaUMK AaHHbIX, HEODX0ANMbIX 4119 BbIMUCINEHNN HArpeBa-
TENbHOW CMOCOOHOCTU U Kp 9NEKTPONPUBOAHbLIX TEMMOBLIX HACOCOB, NPUBEAEHBI B NpUNoXxeHuu L.

MCTOYHUK AaHHbIX AO0IMKEH ObITb 3asABNEH B OTYETE O pe3ynbratax BblMUCNEHUN (HANPUMEP, AaHHbIE UCCIIE-
NOBaTENbCKUX MHCTUTYTOB, NponssoauTena U T. 4.). NpeanovyreHne AomkKHO otaaBaTbCAa AAHHbIM UHCTUTYTOB MO
nccnegoBaHUAM U UCTIbITAHUSAM.

5.5.5.1.2 Koppekuusa sHayeHun K+p Npyu UISMEHEHUU TEMMEPATYPHOTO pexXumMa KOHAeHcaTopa TENnoBOro
Hacoca

OueHKa 3aBUCUMOCTU Kyp TEMNEPATYP UCTOYHUKA TENSOThI HU3KOIO NoTEHLMana u oTeoaa TennoThl ABNAET-
CA KOPPEKTHON TONbKO B Criydae, ecrnm pacxo rno Mmacce COOTBETCTBYET TAKOMY e pacxoay, HabnogaBLLEMYCS
NP NPOoBEAEHUN CTAHAAPTHOrO UCMbITAHUSA, TaK Kak B MPOTUBHOM Crydae KOHAEHCATOP TEMNNMOBOro HACOCa Haxo-
OUTCA B APYrMX TEMMNEPATYPHbIX ycnoBuax. [103ToMy cneayeT yuutbiBaTb UBMEHEHUE TEMNEPATYPLI KOHAEHCATO-
pa TENOBOro Hacoca Ha OCHOBE MACCOBOI0 pacxoga, onpeaeneHHoro KOHCTPyKUMen noaACUCTEMbI pacnpeaene-
HUA TennoTbl-oTonneHua n [ BC. UameHeHne TemneparTypbl KOHAEHCATOPA U pacxoa rno Mmacce A9, onpeaenaemMon
Nno Oopmyne

AQ=—22_ (10)
m'y,Cu,
rae AB — M3MEHEHMe TemMneparypbl HA CTOPOHE KOHAEHCATOPA TENNOBOro Hacoca, K;
Ppp — TENNONPOM3BOAUTENBLHOCTL TEMJIOBOrO Hacoca, BT;
m',, — yAernbHbIN MACCOBbLIN pacxod cpefbl TENNO0OMEeHa Ha CTOPOHE KOHAEHcaTopa TENMOBOro Hacoca,
Kr/C;
Cc, — TEnnoeMKoCTbTennoHocutTensa, I/ (kr-K).

,El,nﬂ ncnboitaHnn B cootBetctBum ¢ [2], TOCT 26963, TOCT P MOK 60335-2-40 ona TennoBbIX HACOCOB C
QINEKTPONPMUBOAOM PA3HOCTb TEMNEPATYP B KOHAEHCATOPE HA TUMOBOW HOMUHANLHOU TOYKE ABNAeTCcAa PUKCUPO-
BaHHOU Ha 5 K. ['lpK 3TON pasHOCTU TEMNEPATYP YAENbHBLIM MACCOBLIN pacxoa ANA NPoBEeAEHNA UCNbITAHUN OMnpe-
0ensoT U NIPUMEHSAIOT KO BCEM KOHTPONbHbIM TOYKaM. Takum 0bpa3om, pa3HOCTb TeMNepartyp B AE€UCTBUTENbHO-
CTU MOXET ObITb YCTAHOBMNEHA MO yAeNbHOMY MaCCOBOMY pacxody BO BpemMa paboThl NPpU pacyYeTHLIX TEMMEpPATY-
pax Hapy>XHOro Bo3ayxa.

Ecnun pasHOCTb TeMnepaTyp Npu UCMbITAHUAX OTNMYAETCA OT PA3HOCTU TeMneparyp npu dpakrTnyeckoun pado-
Te, TO CpeaHAa TemnepaTypa B KOHAeHcaTope BO BpeMs paboThl TAKXKE OTNMYAETCA OT TEMMNEpPaTypPbl BO BPEMS
nucnbITaHun, n No3Tomy 3HaveHusa Ko (COP) Heobxoanmo KoppeKkTupoBaTh. KoppeKkuuma MOXKET ObITb NpoBeaeHa
CnocoboM OUKCUPOBAHHOW 3K3EPrnyeckomn adpdPeKTMBHOCTU, NPUBEAEHHOU B NpUIoxeHun B, no oopmyne

Aestandard - Aeopr
A8
TSk . Stﬂ;dard 4 ATSK . (TSC . ATSC )} ’ (1 1)

COPAB :COPstandard | 1= {

rne COP,, — Kip, CKOPPEKTUPOBAHHbLIN HA UIBMEHEHME PA3HOCTU TEMNEPATyp B KOHAEHCATOPE BO BpemMA Npo-
BE€EHUA UCNbITAHUW U PACYETHBLIX PEXUMOB aKcnnyaTtauun, B1/BT;
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COP.tandara — K1p, MONYYEHHBLIW NO pe3ynerartamMm CTaHAAPTHLIX UCNbITAHUN (B COOTBETCTBUM C [2]), BT/BT;

AB¢tangarg — PA3HOCTL TEMNEPATYP HA CTOPOHE KOHAEeHcaTopa Nno YCIIOBUAM CTaHAAPTHBLIX UCMbITAHUN, K;
AB opy — pac4yeTHaa pa3HOCTb TEMNEpPAaTypbl HA CTOPOHE KOHAEHCATOPa BO BpeMs paboTbl N0 pacyeTy
CUCTEMBI OTONMNEHUS, K;
T — TeMnepaTtypa otesoga TennoThl, K;
AT, — CpeaHAaa pa3HOCTb TEMMNEPATYP MeXAY TENMOHOCUTENEM U XNagareHToMm, K;
Sk
T —TeMnepaTypa UCTOMHUKA TENMNOTbI HU3KOro NoTeHUuana, K;
AT, — CpeaHAaa pa3HOCTb TEMNEPATYP MEXAY TEMNMOHOCUTENEM U XNnagareHToMm, K.

CpeaHasa pasHOCTb TEMMEpPATYP B KOHAEHCATOPE N ucnaputene Mmexay TENNOHOCUTENAMU U XNagareHToOM
MOXET ObITb NpUHATA paBHON AT, = AT .= 4 K and BOAHbLIX pacTBOpPOB. B cny4yae BO34yLLUHbIX CUCTEM NMPUHUMA-
etca AT, =AT..=15 K. Bmecrte c TeMm, HE0OX0AMMO 00ecneunTsb, YToObI coXpaHAanacb MMHUManNbHas PasHOCTb
TEMNEpAaTyp MeXAay TENMOHOCUTENAMN U XNaAareHTOoM.

[TpnumMedyaHNe—KoahPUUNEHT KOpPEKLUN MOXKET ObITb TabynupoBaH npu KOMOMHaALUWKU pa3HOCTN TeMMepa-
TYP NPU UCMBITaHUU U B A€NCTBUN. Pe3yneraThl KOPPEeKUUM B COOTBETCTBUU ¢ POPMYIIOUN (1) COOTBETCTBYHOT KO PULIMEH-
TaM KOppeKUWK, 3agaHHbIM B TabnUuHbIX 3Ha4veHUsax [20] 4na TennoBbIX HACOCOB TUMNa BO3gyxXx—Bo4da, U cpefHUM TeMMe-
paTypHbLIM YCIMOBUAM, Hanpumep, KOHTponbHaa Todvka AZ2/W35.

5.5.5.1.3 IHTepnonayma 1ennonpon3BoaAnUTENbHOCTU U Ktp NPU U3IMEHEHUU TEMNEpPaTypPHbIX YCITOBUN

HTEepnonauunto Ana AeUCTBUTENbHBIX TEMNEPATYPHbLIX YCINOBUI B pabo4ei TOYKe COOTBETCTBYIOLLIErO LUara
BbINOMHAKT HA OCHOBE COOTBETCTBYIOLLNX CKOPPEKTUPOBAHHbLIX 3HAYEHUN K+p oo U TENSTONPOU3BOAUTENLHOCTMH.

B kayecTBe TemMnepartypbl MICTOYHUKA TEMMA HU3KOTO NoTEHUMana npuMeHsIoT:

- ana TCT, MCnonb3ylLLUX TEMNMOTY aTMOCPEPLI, — TEMNEPATYPY HU3KONOTEHLMANBHOW TEMNOTLI, KOTOPAad
3aJaeTca TeMnepaTypoun Hapy>KHOro Bo3gyxa Ha OCHOBE METEOPONOrMyecknx gaHHbIX MECTA CTPOUTENLCTBA;

- ana TCT, ncnonb3ylowmx TENNOTY FPYHTA N BOAbl — TEMMNEPATYPY TENNMOHOCUTENA HA BbIX0AE U3 TEPMO-
CKBaXXWH (FTPYHTOBOIO TEMNMOOOMEHHMKA) UMK HA BXOAE TEMNMOHOCUTENSA CUCTEMbI COOpPAa HU3KOMOTEHLMATNBHOIO
Tenna unu rpyHToBOM BOAbl B TEMIOBOM HACOCE COOTBETCTBEHHO. [JOMMKHbI ObITb NPUHATbI 3HAYEHUA TEMNEPATYP
PYHTA Ha NATbIN rof 3Kkcnnyaraunm, KoTopble MOryT ObITb onpeaeneHsl ¢ nomoLllbto [6]. MNMoTpebneHne TennoBown
SHEPrmmn U3 rPYHTOBOIO MAcCMBA K KOHLYY OTOMUTENBHOIO Ce30HAa BbI3bIBAET BONMU3K perucrpa Tpyd CUCTEMbI TEN-
nocbopa noHMXeHne TemnepaTypbl rpyHTa, KOTOPOEe B NMOYBEHHO-KMUMATUYECKUX YCNOBUAX DONbLUEN YaCTU
Tepputopun Poccunckon deaepaunimn He ycreBaeT KOMNEHCUPOBATLCA B NETHUN NEPUOA roga, 1 K Hadany cnegy-
OLLIErO OTOMNUTENBLHOIO CE30HA MPYHT BbIXOAUT C MOHUXKEHHBIM TEMMEpPATYPHbIM NoTEHUMaNoM. ['loTpebnenne Ten-
NTOBOW SHEPIUU B TEYEHUE CNEAYIOLLIETO OTOMUTENBHOIO CE30HA BLI3bIBAET AAallbHEWULLEE CHUXEHUE TeMnepary-
Pbl TPYHTA, U K HAYany TPETbEro OTONUTENLHOIO Ce30Ha ero TeMnepaTypHbiv NoTeHUMan ewe donbLue oTnnya-
€TCA OT €CTECTBEHHOro U T. . OgHaKko orudatoLime TenrIoBOro BIMAHUA MHOTONETHEN SKCNnyarauum CUCTEMBI
Tennocbopa Ha eCTECTBEHHbIN TEMNEPATYPHbIN PEXUM IPYHTA UMEIOT APKO BbIPAXKEHHbIN SKCNOHEHLUMarNbHbIN Xa-
pPaKTeEpP, U K NATOMY T04y 3KCnnyaTtauuu rpyHT BbIXOAUT HA HOBbLIN PEXUM, ONMU3KUKW K NE€PUOANYECKOMY, T. €.
Ha4YUHAas C NATOro roga akcrnnyartaumm, MHOroneTHee noTpedbneHne TennoBON 3HEPIMKU U3 TPYHTOBOIO MacCcuBa
CUCTEMbI TENNOCOOpa CoONpPoBOXKAAETCA NEPUOANYECKUMN USMEHEHNAMN €I0 TEMNEPATYPLI, MO3TOMY NMPU MPOEK-
TnpoBaHun TCT HeoOXOAMMO y4uTbiBATb NMageHWe TeMneparyp rpyHToOBOro MaccuBa, BbiI3BAHHOE MHOIOJIETHEN
aKcnnyartauuen cucteMbl Tennocoopa, n NCNonb3oBaThb B KAYECTBE PaCYETHbLIX NapamMeTpPoB U TEMNEPATYP IPYH-
TOBOro MaccuBa napamMeTpbl U TEMNEPATYPbI TPYHTA, OXKMaaemble Ha NATbIN rog akcnnyarauuu TCT.

[1Na YKpYNHEHHbIX paCc4ETOB TEMNEPATYPLI FTPYHTA MOTYT ObITb ONpeAeneHbI:

-0 9.1.3.3.1;

- N4 TENMOBOro Hacoca, UCNOMb3YIOLLEro B KAYECTBE HU3KOMOTEHLMANBbHONO MCTOYMHUKA TEMNNOTbLI OTPabo-
TaBLUMI BO3QYX BEHTUNALIMOHHBLIX BbLIOPOCOB 0€3 pekynepauun TENMOTbI, TEMNepaTypa UCTOMHUKA HU3KOMOTEHLMU-
arnbHOW TENNOThLI COOTBETCTBYET BHYTPEHHEN TEMNEPATYPE NOMELLEHNA. B cnyyae pekynepauun TENNOTbI A0HK-
Hbl ObITb NCMOSb30BAaHbI pe3ynbTarbl MIMO0 KOMOMHUPOBAHHOIO UCMNbLITAHMUA TEMMOBOrO HACOCA U PeKkynepaunmn Ten-
N0Tbl, NMOO OUEHKAa TEMNEPATYPbI C MOMOLLBLIO KO3IMMPULINEHTA UBMEHEHUA TEMNEPATYPLI NPU PEKYNepaLnmn TEMNMO-
Thbl, HANPUMEP, B COOTBETCTBUMU C [21].

PacyeTHaga temneparypa nogadm TennoTbl B CUCTEMbI OTOMNMeHna n MBC MOXKeT ObITb BbIMUCIIEHA MO!

- YCTAHOBKaM KOHTpOmMnepa cucTeMbl OTOMNEHUA (KpuBaa HarpesaHud, KOMHaTHbIN TEPMOCTAT);

- TpeboBaHNAM K TeMepartype B OydpepHon eMKOCTU CUCTEMbI OTOMIEHUSA.

B cny4yae, Koraa ycTaHOBKU KOHTpONnepa oTonnTernbHON CUCTEMbI HEN3BECTHbLI, TUMOBLIE YCTAHOBKU KOH-
Tponnepa no KPMBOW HarpeBa Angd pasHbliX BUAOB NOACUCTEM pacnpeaeneHna npuBeaeHbl B NPUINOXKeHUU b.
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5.5.5.2 Pexxkum ropadero sogocHabdkeHus

TennoBble HACOChLI ANA ObITOBOrO ropa4ero BoA0CHaOXeHNA NPOXOAAT UCMbITAHUA KaK €4UHbIE CUCTEMBI,
BKIOYatoLLne HaKONUTENbHbIM DaK-aKKyMynATOP ANs ObITOBOW ropssyen BoAbl B rpaHULIAX CUCTEMbI B COOTBET-
ctrBun c[17], TOCT 19681, [OCT 12.2.063. YNOMAHYTLIE BbILLE TUMOBbLIE UCMbITAHUA YCTAHABNUBAIOT 3HAYEHNE
K7p 4NA NPUroToBNEeHMUA ObITOBOU ropa4vei Boabl. 3TO 3Ha4YeHue npueseaeHo B [17] kak COP, B 04HOW TUMOBOW
KOHTPOJNIbHOW TOYKE, KOTOPAad 3aBUCUT OT TUMA TEMIIOBOIro HACOCa.

3HayeHne COP, aBnaeTca AEUCTBUTENLHLIM TOMNLKO ANA pexkuma noTpedneHnsa ObIToOBON ropayen BoAbl, a
He ANn4 3anonHeHUa HaKkonuTenbHOro baka 6e3 notpednennsa sogbl Ana 'BC (paboTa B pexxume pe3epBa), Tak Kak
TemnepaTypHble YCNOBUA B 000UX cnyyasax aBnA0Tcs pas3HbiMu. OQHAKO TUMOBbLIE UCTbITAHUA MO3BONSAIOT yCTa-
HaBNMMBAaTb KOJIMYECTBO NOABOAMMOWN ANEKTPUYECKOU MOLLIHOCTU ANA NOKPbLITUA TEMMOBLIX NOTEPL NPU XPaHEHUN
BOAbl B HAKONUTENLHOM Dake. [1ogBoaMMYIO ANEKTPUYECKYIO MOLLIHOCTL 0003Ha4valoT P, ., noTpebneHune anekTpo-
SHEPrun AN NOKPbITUA TEMNOBLIX NOTEPL NPU XPaHEHUN BObl B PEXKMME pe3epBa MOXKET ObITb BbIPaXXeHO 3HAYe-
HUEM P,g.

TemneparypHbIN PeXXxum noTpedneHnsa TennoTbl B cuctemax [BC MOXET UBMEHATLCA Ha NMPOTSXKEHUU roja.
OAHako AN BbIMUCNEHUN TEMNEPATYPHbBIN PEXUM NOTPEONEHNA TENNOTbl MOXXHO CHUTATbL MOCTOSAHHLIM BO BCEM
paboyemMm AnanasoHe A0 TeX Nop, Noka tTemneparypa norpedneHnsa ObITOBOW ropadven Boabl HE UBMEHUTCH B
3HAYUTENBHOU CTENEHM.

Bcneacreue konebdbaHusa Temneparypbl MCTOYMHUKA TEMMOTbI NPU paboTe TennoBOro Hacoca padboynn Nepuo/
1, cneaoBaTeribHO, 3Ha4YeHUA Kyp HY>XXHO KOPPEKTUPOBaTh ANA 9TUX YCNOBUK. TaK Kak TONbKO 0AHA TUMOBasd
KOHTPONbHAA TOYKA, 3aBUCALLIAA OT TUMNAa TENNOBOro HaAcoca, onpegeneHa B [1/7], To TeMnepaTypHasa KoppeKkuuns
Kp M KI'O (COP) nyTeM MHTEPNONALNU ABNAETCA HEBO3MOXHOU. [103TOMY cneayeT NPUMEHATb KOPPEKLUIO Ha
OCHOBE (PUKCUMPOBAHHOW SHEPreTU4eCKON IPPEKTUBHOCTU, ONUCAHUE KOTOPOU NpUBEAEHO B npunoxxeHum B. Oa-
HaKO 3TOT Crnocob Koppekumnu cneayet NPUMEHATb TONbKO BONU3U KOHTPOMbHOW TOYKM.

Ecnun B pacnopsixeHuun paspadborymka HeT 3HadeHun B cootseTtctBumn ¢ [17], FTOCT 19681, TOCT 12.2.063, 10
BblYMCNEHNE ANA NONEPEMEHHO padoTaloLLMX CUCTEM BbIMOMHAKOT MYTEM OLEHKU XapaKTe€PUCTUKU OTOMNEHUSA MO-
MeLLUEeHUU npu cpeaHen Temnepartype obitooro BC, BbIMMCNeHHOW No popmMyne

E’I/I/,.f:i*«.v’g = fVKst 'ehp,oprs (12)

rae Oy .y — CPeaHsas TemnepaTypa ropsiiei BoAbl Npy 3anosiHEHUM HakonuTenbHOro baka, °C;
fwst — MONPaBOYHbIN KOIMPULNEHT AN TEMMNEPATYPbI 3aN0NHEHWUS HAKONUTENbHOrO Daka;
Opp.opr — MPEAENbHAA TEMNEPATYPA pabOTLI TENSIOBOrO HACOCA, °C, (MakcumanbHas Temnepartypa ropsiyen
BObl, KOTOPAasa MOXET ObITb AOCTUTHYTA NnNpu paboTe TennoBOro Hacoca).

TemnepaTtypHbIN NONPaBOYHbIA KOIPPULINEHT fy o YYUTLIBAET TO, YTO 3anofHeHMe baka Ha4YnMHaeTCcs npu
TeMnepaTtype HUXKe MakcumManbHOM TeEMNepaTypbl ropayen BoAbl, AOCTUTHYTOWN Npu padboTe TENNoBoro Hacoca (CMm.
5.5.8.2), u3-3a xonogHon Boabl B TENNMOOOMEHHNKE HAKONMUTENBLHOTO Oaka. Temneparypa ropsayen Boabl Npu 3a-
NoNHEHX DakKa NoBbILLAETCA B Nepuno 3anofiHeHNa 0 3HA4YEeHUN TeMNepaTypbl, KOTOpbIe OyAyT HEMHOTO BbILLIE
3HA4YEeHUN MaKCUManbHOM TEMMNEPATYPbI ropAYen BOAbI MO NPU4NHE HEOOXOAMMOWN TEMMEPATYPHON pasHULbI AT
TennoobmeHa. Noatomy cpeaHasa TemnepaTypa ansd sanonHeHnsa baka oyayT HUXx&e MmakcumMmarnbHOW TeMNepaTypbl
rops4en BoAbl, KOTOpas MOXET ObITb AOCTUTHYTa NpKU paboTe TENNOBOro Hacoca. 3HavYeHus fy, i UNn cpeaHen
TeMnepartypbl BOAbI Npy 3anonHEHUN 6aka 0y 5y, NPUHUMAKOT MO NPUNOXKEHUIO b.

5.5.5.3 AOCOpPOLIMOHHbIE TENSOBbLIE HACOCHI M HACOCHLI C NPUBOAOM OT ABUraTens BHYTPEHHENO CropaHus

Tennonpou3BoAUTENLHOCTL U K1p aDCOPOLIMOHHBLIX TENMOBLIX HACOCOB U HACOCOB C NPUBOAOM OT ABUraTe-
NA BHYTPEHHETO CropaHna onpeaenatoT No pesynsratam UcnbiTaHnn. Koppekums sSHa4EHUN TENNONPON3BOANTENb-
HOCTU N K7p B COOTBETCTBUU C NU3IMEHEHUEM TEMMNEPATYPHbLIX YCNOBUU OCYLLIECTBNAETCA N0 METOAMKAM, U3TOXKEH-
HbIM B 5.5.5.1 1 5.5.5.2. 3HaueHns He0OXOAUMbIX UCXOAHbIX AAaHHbIX, NOSYYEHHbIX NPU UCMNbITAHUAX ANA pabo-
Tbl B OTONMUTENLHOM PEXNUME, NPUBOAATCA B KAYECTBE NpuMepa B npunoxeHunn .

5.5.6 K;p Npu paboTe ¢ YaCTUYHOU HArpy3Kou

5.5.6.1 Pexxum oTOonneHna noMeLLeHNI

TennoBble HACOCHI C KOMNpeccopammn NOCTOAHHOU CKOPOCTU MU PUKCUPOBAHHBLIM KOJTMYECTBOM NOABOU-
MOTO Tenna ropenku anga abcopOLUMOHHbLIX TEMNOBbLIX HACOCOB pPaboTaloT C YaCTUYHOW HArpy3kon — LuKnamm
MeXay cocToAHnEM «BkroveHo» («ON») n «BbikntoveHo» («OFF»). CnegoBartenbHO, npu paboTe ¢ 4aCTUYHON
Harpy3Kkon BO3HUKAIOT NOTEPU U3-3a UUKITMYHOCTU KOMNpeccopa (M ropenku B aDCoOpOLMOHHbBIX TEMMOBbIX HACO-
cax) U COOTBETCTBEHHO MOTYT CHMXKaTbCA TENNONPOU3BOAUTENBLHOCTL U K7p TENNOBOIO HACOCA.

YcTpouncrea nepeMeHHON HarpeBaTenbHOW CNOCOOHOCTU, HANPUMEP, CTYNEHYaTO UIMN HENPEPLIBHO YrpaB-
NAemMble C NOMOLLBLIO UHBEPTOPA ANA TEMMOBLIX HACOCOB C 3ANEKTPONPUBOAOM UNN NMYTEM U3MEHEHUA KONMYECTBA
NnoaABOANMOrIO Tenna ropenkn A4ng abcopOLMOHHbIX TEMMOBbLIX HACOCOB, MOTYT UMETb NYy4YLLY0 SPPEKTUBHOCTb
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npu YyacTUu4HOU Harpy3ke. C 0AHOW CTOPOHbI, YTO MOXKET ObITb OTPaXXEHO B 3HAYEHUAX NONHOW HArpy3Kku no pe-
3ynbraram TUNOBbIX UCNbITAHUU, HANpUMeEpP, B COOTBETCTBUK C [2], TOCT 26963, TOCT P M3K 60335-2-40 anAa
TENJIOBbLIX HACOCOB C JNIEKTPONPUBOAOM, a C APYron CTOPOHLI, 3Ha4YeHne Kyp Npu 4YaCTUYHOW Harpy3ke MoXkeT
ObITb Donee apPEKTUBHbBIM.

OpgHako npu paunmoHanbHoW KOHCTpykKuuu TCT notepu ns-3a UMKNMMYHOCTU « BKITIOYEHO»/«BbIKITIOYEHO»
(«ON»/«OFF») MmoryT ObiTb HEOONLLUMMU. STUMWU NOTEPAMU NPEHEDPEralT B paMKax HACTOALLMX BbIYNCIEHUN,
€CINU OHU HE MOTYT ObITb BblPa>keHbl KONMUYECTBEHHO C MOMOLLBIO UMEIOLLINXCA Pe3ynbTaToB UCNbITAHUW NMPK pado-
TE€ C YacTU4HOU Harpy3kon. CtaHgapTHasa npoBepka padoTbl C YHACTUYHOW HArpPy3KOWU TEMMOBbLIX HACOCOB C 3MEKT-
PONPUBOAOM B 00LLMX YepTax npuBegeHa B [13] Anga pa3HbIX TUNOB ynpasneHna komnpeccopom. B [13] Takxke
npuseaeHo 3Ha4vyeHune Kyp (COP)zq 0., OTHOCALLIEECA K OLeHKe KI'10 (COP) npu Harpy3ke 50 %.

Ecnu B pacnopsakeHnn paspadboTymka HeT AaHHbIX UCMNbITAHUN C 4YaCTUYHOW HArPy3KOW, TO B paCHET MPUHK-
MaeTCd TONbLKO BCNOMOraTenbHasa 3HEPIrna B peXxume pe3epBa, KoTopasd BHOCUT CBOW BKNaA B Aerpagauunio Kyp
npu paboTte ¢ HaCTUYHON Harpy3Kou.

Takum obpasom, ecrnnm BHOCUTCA NonpaBKa Ha YaCTUYHYIO HArpyskKy, TO pe3epBHAas BCNoMorarernbHas saHep-
rm4, BbldmcneHHaa no 5.5.10, BTopou pas He AO0IMKHA MPUHUMATbLCA BO BHUMAHUE.

[10 pesynbTatam paboTbl CHACTUYHOWN HArpy3Kou 3HaYeHne Kyp MHTEPNONUPYIOT K YCINOBUIO COOTBETCTBYIO-
LLien YaCTUYHON Harpy3kn Ha KOHKPETHOM Luare, KOTOpoe XxapakTepuayeTcs nokasarenem Harpysku 3, COOTBET-
CTBYIOLLUMM KOS(PMULIMEHTY YACTUYHOW HArpy3KKu, onpeaeneHHOMY B COOTBETCTBUU C [22]. KOadhDULUKMEHT paccyu-
TbIBAIOT MO hopmMyne

QHW gen out, i
Bj _ gen.out,j (13)

Php.j lefr j
rae f; — noKasaTtenb Harpys3ku B UHTEpBane-Lwiare J;
Qi gen,outj — MOTPEOHOCTL TENMOBON SHEPIUM ANSA NOACUCTEMbI pacnpeaeneHns B ware j, [hx;
(P — 3P eKTUBHOE LLAroBoe Bpemd B LLuare, C;
Php,j — HarpesarenbHaa cnocoOHOCTL TENNOBOrO Hacoca B Lware J, BT.

[1na BbINOAHEHUA UHTEPNONALUMNU HEOOXOAMMO 3HAYEHNE YACTUYHOW HArpy3Kkn No MEHbLLEN MepPe B OJHOW
KOHTPONbHOU ToYke, HanpuMmep, Kyp (COP)c o, B COOTBETCTBUU C [2]. Torga nHTepnonaunsa MOXeT ObITb BbINOMNHEHA
MeXOy Ktp Ha NONHOU Harpy3ke u Kyp Ha YaCTUYHOW Harpy3Kke B COOTBETCTBUKN € 5.5.5.1.3.

5.5.6.2 Pexxum ObITOBOro ropsa4vero BogocHabXeHus

[1na anekTponpuBOAHLIX TENNOBLIX HACOCOB NMYCKOBLIE NOTEPU TENNOBOIO HACOCA YYTEHbI B 3HAYEHUU K+p
(COP,) B cooTBeTcTBUM ¢ [17] Onarogapsa CnbITaHUIO CUCTEMBI.

[1na TennoBbIX HACOCOB C NPUBOAOM OT ABUratens BHYTPEHHEro cropaHua n abcopOLUMOHHBLIX YCTAaHOBOK
MyCKOBbIE NOTEPU AO0JKHbI ObITb YY4TEHbI B 3@aBUCUMOCTU OT MPUMEHEHHOro cnocoba npoBeaeHNA UCNbITAHUN.

5.5.7 TennoBble NOTEpPU TennoreHeparTopa UM TenNsI0OBOro Hacoca

5.5.7.1 TennoBkle NOTEPU NPU PA3NUYHBIX PEXUMAX

5.5.7.1.1 Pexxum oTonneHna noMmeLleHNN

[1na TennoBbIX HACOCOB 0€3 BCTPOEHHOI0 HAKOMUTENBHOIO Daka-akKyMynaTopa TENNOBLIE MNOTEPU YEPES
000MNOYKY B OKpY>KatoLLyto aTMOCEPY B paMKax HACTOSALLEro craHgapTta He NPUHUMAIOT BO BHUMAHUE, ECINU HET
OAHHbIX UCMNbITAHUMN.

[1na TennoBbIX HACOCOB C NPUBOAOM OT ABUraTeNA BHYTPEHHENO CropaHnsa yYnTbiBalOT TENNOBLIE NOTEPU
9TOro ABUraTtend, yuntbiBad pe3ynsraThbl UCMbITAHUU UK AaHHbIE Npon3BoanTens. [1pu OTCYTCTBUN AAHHbLIX TEn-
NOBbIE NOTEPU MOXKHO OLIEHUBATb C MOMOLLIbIO 3O EKTUBHOCTU ABUTaTENA U BOSMOXXHOW 0NN pEreHEPUPOBaHHO-
ro Tenna cuctem COBMECTHOro MNPOon3BOACTBaA TEMMOTbI U ANEKTPUYECTBA B COOTBETCTBUU C [23], [19], UTOOLI Nepe-
pacnpeaenuTb TENNOBLIE MNOTEPU NO LLIAram unu padouymnm pexxkumam. Ecnu Tpedyercqa, To HeobxoaMMO oLe-
HUTb NoLuaroBoe Bpems (4519 NOTEPb B COCTOAHUN PE3EPBA) U NPOAOCIKUTENBLHOCTL PAabOThI (4NA KCnnyaTaLMoH-
HbIX MOTEPL) TENMOBONO HACOCa.

YCTaHOBKaA BHYTPU UMK CHAPYXXW HAKONUTENBLHOrO Oaka conps>keHa C TENMOBbLIMU MOTEPAMU B OKPY>KAIOLLIYIO
cpeay, KOTOPble pacCYUTLIBAOTCA NO 3HAYEHUIO TEMMOBLIX MNOTEPL Daka B COCTOAHUM pe3epBa And Lara J:

Q BH,st,avg,j _BH,st,amb,j Qst,sby 1000 - tj
Hstls,j — Aest,sby ' 24 . (14)
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OOLme Tennosbie NOTEPU NPU XPaHEHUU ropssYen BoAbl B HAKONUTENLHOM 0ake OoTonneHua Qp st s fof
MOTYT ObITb PACCUYMTaHbI, CYMMUPYSA TENJTOBLIE NOTEPU NO BCEM LLAram, no oopmyne

Nbfns
QH,st,Zs,tot — %QH,SI‘,ZS, jo (195)
e Qu s, — TENNOBbIE NOTEPM DyepHOro baka OTONNEHUA B OKPY>KatOLLYtO cpeay Ha ware Jf, [DK;
O stavg; — CPEAHAs Temnepartypa BoAbl B OypepHom bake oTonneHus Ha ware j, °C;
O stamp; — TEMMNEpaTypa BO3Ayxa B NOMELLEHUN pa3MeLLieHns OypepHOro HakonuTenbLHoOro baka otonne-
HU4, °C;
ABg spy — PA3HOCTbL TEMNEPATYP BOAbI B Oake n BO3ayxa B NOMELLEHNN B COCTOSAHUM pe3epBa Oaka npu
npoBeaEeHUN UcnbiTaHun, K;
Qstspy — TENNOBbIE NOTEPU Daka B COCTOSIHWUM pe3epBa B YCNOBUAX NPOBEAEHUSI UCTIbITAHUN, KBT-4/4;
{; — LIaroBO€ BPEM4 Ha Lare J, C;
Qu stis tot — 0OLLME TENNOBLIE NOTEPU DYpepHOro Haka oToNNEHUS B OKpY>KatoLLyto cpeay, [K;
Ny — YMCNO Laros.

[Mpy OTCYTCTBUM AaHHBLIX O TENNOBLIX NOTEPAX HaKa B COCTOAHUU pe3epBa U YCINOBUAX NPOBEAEHUA UCTbITA-
HUM AONYyCKaeTCa NPUHUMATb 3HAYEHUS MO NPUNoXeHuto b.

CpeaHioto TeMnepartypy TENNOHOCUTENSA B HAKOMUTENBHOM Gake O g 45, CNEAYET ONPEAENATH C YHETOM
aBTOMATUYECKOTrO PEryMpoBaHUs XpaHEeEHUA ropayen Boabl. Ecnn TemnepaTtypa TennoHocuTens B 6ake perynu-
PYETCHA B COOTBETCTBUU C rpathnkom Temnepatypbl TENNTIOHOCUTENS CUCTEMbI OTONMEHUS, TO anNPOKCUMALINIO NPO-
BOAAT MO CPeAHEMY 3HAYEHUIO TEMNepaTypbl NPAMON N 00PaTHON BOAbI OTONUTENBHOW CUCTEMBI B 5 41, MO

cdoopmyne

O genf.j — OHdisr,j
eH,st,avg,j — 5 , (1 6)

A€ O stavg; — CPEAHAS TEMNepaTypa BOAbl B HAKONUTENbHOM bake oTonneHus Ha ware j, °C;
OHgenrj — TEMMEpPATypa nogayun TEMSIOHOCUTENS B CUCTEMY OTOMMEHNUA Ha ware J, °C;
OHaisrj — TEMNepaTypa o0paTHOW BOAbI M3 OTONNEHUSA Ha ware j, °C.

TemMnepaTtypy noaatoLlien Boabl OLIEHMBAKOT C YYETOM aBTOMAaTUYECKOro PErynMpoBaHUsa CUCTEMbI OTOMNE-
HUA (M3MEHEHNE TeMNepaTypbl TENNOHOCUTENSA, KOMHATHbIW TEPMOCTAT). TemnepaTypy 00parHOn BOAbl BbIMUCNSAIOT
MHTEPNONALUMEN PA3HOCTU TEMNEPATYP NMoAaloLLeEn U 00paTHOW BOAbl MEXAY paCcYETHON PA3HOCTLIO TEMMEpPATYP
(Npu pacyeTHOU TeMNepaType Hapy>kHoro sosayxa) uAo =0 (npu pac4eTHOU TEMNEPATYPE BHYTPU NOMELLIEHUSA).

5.5.7.1.2 Pexxnm ObITOBOro ropa4vero Bog0CHa0XXeHUS

ECnn n3BeCTHb! AaHHbIE UCTLITAHUW ANA HAKONUTENBLHOIO Haka, To BbIMUCIEHNE 3HAYEHUN TENSOBLIX NOTEPL
XpaHeHUd ropgaven Boabl 40MKHO ObITb BbINOMHEHO ANA HAKOMUTENbHLIX 0AKOB OTOMMEHNSA NOMELLEHUN B COOTBET-
cTBUn ¢ hopmynamu (14) n (15). 3Ha4YeHne cpegHen TemnepaTypbl XpaHEHUA 3aBUCUT OT NPUHATOU CXEMbI aBTO-
MaTUYECKOro perynupoBaHuns, pasMeLleHns TeENO0OMEHHUKOB N TEMMNEPATYPHbLIX A4aTYMKOB JOIMKHO ObITb yCTa-
HOBIEHO Ha OCHOBE nHdopMauumn o6 nsgenuax. Ecnu takaga nHdopmaumns OTCYyTCTBYET, TO 3HAYEHUA MO yMOT4a-
HUIO AN cpeagHen TemMnepaTypbl XpaHeHUA ObITOBOW ropsaven BOAbl AOMYCKAETCH MPUHUMATDL MO MPUNOXKEHUIO B.

ECnn oTCYTCTBYIOT AA@HHbIE UCMbITAHUK NO OLIEHKE 3HAYEHNN TENNOBLIX NOTEPbL PE3EPBHONO XPaHEHUS, TO
BbIYUCIMEHUA BbINONHAKOT No chopmynam (14) u (15) ¢ uCcnonb3oBaHUEM 3HAYEHUN, NPUBEAEHHBIX B MPUNOXKEHUU bB.

5.5.7.1.3 Tennosblie notepu TPYO KOHTYpAa NEPBUYHON LIUPKYIALINK

TennoBble noTepu TPYO KOHTYpPAa NEPBUYHON LUPKYNALUN MEXAY TEMMOreHepaTopomM U HaKONMUTENbHbIM Da-
KOM BbIMUCINAIOT METOA0M, NpuBeAeHHbIM B [8] nnu [24], [16] Anga BblMUCNEHUNA TENMOBLIX MOTEPL TPYO, U NpUbaB-
NAKT K TENNOBLIM MOTEPAM XPaHEHUS.

5.5.8 PacyeT pe3epBHOro HarpeBaTens

5.5.8.1 O0Lmne nonoxkeHus

PesepBHasA aHepPrna MoXeT notpedboBaTbCcd No AByM npuynHam. lNepsas npuumnHa — 310 npeaen paboyen
TeMneparypbl TEMNA0BOrO HACOCA, T. €. TEMNEpPAaTypa, KoTopas MOXKET ObITb AOCTUrHYTA TEMNOBLIM HACOCOM, Orpa-
HMYeHa MakCUManbHbIM 3HA4YEHUEM. 3Ta A0NA PE3EPBHON SHEPIUN pacCcMaTpPUBAETCA B 5.5.8.2. BTopad npuynHa
— cny4yan OMBaneHTHON KOHCTPYKLUIMKW NOACUCTEMbI rEHEpPaLIMK TENNOTbI (CM. rpaHUYHbIE 3HA4YEHNA B 4.6), T. €.
TEMNMOBOW HACOC NMPOEKTUPYETCA HE HA NOJHYIO HArpy3Ky. B aToOM criyyae AononHUTENbLHAaA A0NA PE3EPBHON SHEP-
rMn TpedyeTcsd n3-3a HegocraTka TENNONPOU3BOANTENBHOCTU TEMMOBOIo Hacoca. ns oLueHKN pexKnMoB pe3epB-
HOM pabOoTLI U3-3a HEAOCTATKA TEMNNMONPOU3BOAUTENBHOCTU TEMMOBOro HACOCA A0MNYCKAETCA UCMNOMbL30BaTh YNpPO-
LLIEHHbIW U NOAPOOHbLIW METOAbI.
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B ocHOBe ynpoLLUeHHOro METOAA NEXXUT OLIEHKA COBOKYMHOW MNOBTOPAEMOCTU, TOUKA banaHca n 3aBUCUMOE
OT paboyero pexxuma npepbiBaHne padoTbl TENNOBOMO Hacoca nNpu HU3KoM Temnepartype (cMm. 5.5.8.3). [laHHbIN
METOo[ npeanonaraert, YTo Touka banaHca n3BectHa. Heobxoamnmo Takxke y4uTbiBaTb BCE BAUAIOLLNE PAKTOPDI,
HanpuMep, NOTPEOHOCTL B SNEKTPO3HEPIUN AN OTOMMEHUA U OLITOBOrO ropa4Yero BoOA0CHaOXeHNA, NPoa0ImKN-
TENbHOCTbL NPEPLIBAHUA B ANEKTPOCHADXKEHUN U T. A.

[1na nogpodHoro metoaa s3HayeHne aHepreTudeckoro banaHca 1 K obecneunBaercsa Ana ananasoHa HUX-
HUX TEMMNEpPATYP UCTOYHMKA A0 TEMMNEpPATYPbI, Korga TpebyeTca pesepBHada saHeprud. [laHHbIM METOA cneayeT
NMPUMEHATL, €Cnn ToYKa OanaHca Hen3BeCcTHa UnNu ee TPYAHO BbIMUCNUTL, HANPUMEP, ANS CUCTEMbI OHOBPEMEH-
HOro otonnenusa u 'BC, nnn ecnu Ansa BblYMCNEHNN BbIOMPAIOT OYHKEPLI ANA MHTEpBana remrnepaTtyp Hapy>Horo
Bo3ayxa 1 K. Touka banaHca He 3a4a€eTcAa B UCXOAHbIX 1aHHbIX, 8 ONpeaenaeTca n3 3HepPreTu4eckoro banaHcea.

5.5.8.2 Pe3epBHas aHeprua ns-3a paboyven npegenbHON Temneparypbl TEMNMOBOro HAcoca

B 3aBUCMMOCTHM OT XONOAUINbHUKA U BHYTPEHHErO LKKINa TEMNMOBOro Hacoca, MakCMmMarnbHbIN YPOBEHb TEM-
nepartypbl, KOTOPbIN MOXET ObITb 00ecneYveH TennoBbIM HACOCOM, OrpaHUYUBAETCA NpeaenoM ero AencTeuns. Ecnu
TPeOyl0TCA 3HAYEHNA TEMNEPATYP BbiLLE 3TOro TEMNEPATYPHOrO Npeaena, OHWU HE MOTyT ObITb AOCTUTHYTbI TONbKO
OZHUM TEMNNOBbIM HACOCOM. [N yBENUYEHUA TEMNEPATYPbl NOTPebyeTCcs A0NONHUTESNBbHbLIN HArpeB OT PE3EPBHOIO
HarpesaTtens. [losTomy aona pesepBHOM dHEPruu u3-3anpeaena AeucTBusa TENMOBOMO HAacoca Ky, o, j MOXET
ObITb BblMUCHEHA NO POPMYNE

Qbuiopr’j m\jv 'CW (en,j _ enp,o,o ) thp,on,j

kbu,opr,j B Qgen,out, i B Qgen,out, i | (1 7)
rae Qpuoprj — PE3€pPBHasi TENNOBAsi dHEPruA us-3a npegena 4encrens TENNOBOro Hacoca Ha ware J, [x;
Qgenoutj — TENNOBAsA 3HepreTuyeckas noTpebHOCTb NOACUCTEMbI pacnpeaeneHns Ha ware j, [x;
m,, — MAacCCOBbIN pacxoa TENMOHOCUTENA, KI/C;
Cy — yAenbHad TeENNOEMKOCTb TennoHocutend, b/ (kr-K);
O, ; — HOMMWHanNbHa4a TEMNEpaTypa CUCTEMbI HA ware J, °C;
10,00 — paboyad npegenbHaa TeMmneparypa TenoBOro Hacoca (MakcumManbHasa TeMmneparypa, Kotopas
MOXKET ObITb OCTUTHYTA NPU AENCTBUM TEMNNOBOIo Hacoca), °C;
thoonj ~ — NPOAOIDKMTENBHOCTL PAbOTbI TEMSIOBOrO HACOCAa Ha Lware J, C.

[pn pabote otonneHus Aonsa Ky p, oprj OObIMHO HE BOBHUKAET, T. €. Ky by, oprj = 0, TAK KAK KOHCTPYKLMSA
CUCTEMbI OTOMMEHNA 00bIYHO aJanTUPYETCA K HEOOXOAUMBIM YPOBHAM TEMMNEPATYPLI B Npeaenax paboTocnocon-
HOCTU TENMOBOro Hacoca.

I1na ObITOBOro rops4ero BOA0CHADXEHUA MOXKET NOTPEeOOBATLCA TEMNEPATYPA BbiLLE npeaena paboTocno-
CODOHOCTM TEMOBOIro HACOCA B CBA3U C TEM, YTO PaAabOTOCNOCOOHOCTL TEMNMOBOro HACOCAa orpaHn4eHa TeMrnepary-
pon 55 °C. [lononHuTenbHbin HarpeB A0 60 °C obecneynBaeTca pe3epBHbIM HarpesaTtenem. [1onto pe3epBHON

TENMnoBO1 3HEPTUM, OTAABAEMYIO B CUCTEMY ObITOBOrO ropsA4ero BOAOCHAOMEHWSA Ky py opr j, BBIMUCNAIOT MO (POp-
Myne

- QW,bu,opr,j - Pw 'Vw,j'Cw (Ow out — ehp,opr) - (Ow out — ehp,opr)

k — — ,
bu.opr.] QW,gen,out,j Pw 'Vw,j Cw (el/l/,out B ew,in) (el/l/,out B ew,in) (1 8)

rie Qupuoprj — PE3EPBHAA TENNOBAs 3Heprus B pexxume 'BC n3-3a orpaHnyeHmnsa pabotocnocobHOCTU Tenno-
BOro Hacoca Ha wware J, [bx;

Qu gen,outj — TENNOBAsi 3HepreTnyeckasn NnoTpedbHocTb noacuctemsl 'BC Ha ware j, [Dk;

Dy — MNOTHOCTb TENMOHOCUTENS, KI/M>;

Vi, —noTpebneHune ropsyen BoAbl Ha ware j, M°/c;

C,y —yAenbHaa TENNO0EMKOCTb BOAbI, [DK(KI -K);

Ow out —TemMneparypa ropsa4yen Bo4bl Ha BbIX0de U3 HaKonuTernbHOro daka, °C;

Onp,.opr — pabo4ad npeaenbHaga TemnepaTtypa TENNOBOro Hacoca (MakcumMmarnbHaga TemnepaTypa, kKotopas
MOXKET ObITb AOCTUrHYTA NP AENCTBUU TENMOBOro Hacoca), °C;

Owin —TeMnepartypa ceTeBoOM XonoaHou BoAbl Ha Bxoae B cucremy [ BC, °C.

3HAYEeHUS npe,ueanoﬁ TEMNEPATYPbI HA BbIX0OA4€ U3 TENIOBOIO HACOCA AOJIKHbI ObITb B3STbl U3 JAHHbIX
MNPOU3BOANUTENA UITU NPOAHAITM3NPOBAHbI HA OCHOBE NPUMEHEHHOTO XIaAdlreHTa.
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5.5.8.3 YnpoLLeHHbIW pacyeT pacxoaa pe3epBHON 3HEPTrnn, HEOOXOAMMON N3-3a HEJOCTAaTKa TENONPOU3BO-
AUTENBLHOCTU TENMNOBOro Hacoca

5.5.8.3.1 ObLme nonoxkeHuns

[lencTBue pe3epBHOro HarpeBaTensd onpeaenaeTca KpuTepuamMmm pacyetTa CUCTEMbI, U €ro MOXXHO OXapakTe-
pru3oBaThb paboynm pexxmumom [nocnegoBarensbHoe (noo4yepeaHoe), napannenbHoe n YaCcTUYHO napannernbHoe
1ENCTBUE], COOTBETCTBYIOLUMMU TEMIMEPATYPAMU, TEMNEPATYPON B TOUKE DanaHca u, ecnm TpedyeTcs, NpepbiBa-
HUEM NPU HU3KON TemMnepaTtype. 1o ITUM 3HaYEeHNnAaM TeMnepaTypbl MOXKET ObITb OnpeaeneH aHepreTu4eCcKnm
BKNaj TENMOBOro Hacoca n pe3epBHOro HarpeBaTens n BbliMcneHo aHepronotpedneHune TCT. OueHka obnacrtu,
OXBA4YE€HHOMN COBOKYMHOW NOBTOPAEMOCTbLIO HAPY>XHOW TeMnepaTypbl, MOXET ObITb NpoBeAeHAa N0 TADMUYHbIM
3HA4YEHNAM COBOKYMHbIX rpagyc-4acoB B panoHe cTpoutenscTBa. [pumep oLleHKU rogoBbIX NOYaCOBbLIX YCPE-
HEHHbIX AAHHbIX MO U3MEPEHUAM B OTannBaemMom mMecTte npuseaeH B Tadbnuue b.1 npunoxexHus b.

5.5.8.3.2 Pexxum nocnepgoBarenbHOro AeUCTBUSA PE3epBHOro Harpeesarens

B pe>xxume nocnegoBarenbHOro (noovepeaHoro) AeUCTBUA PE3EPBHOINO HarpeBaTensa TENNMOBOWN HACOC BbIK-
NovaeTca nNpu Temneparype B Touke banaHca. Pe3epBHbIN HarpeBaTernb obecnevynBaeT NOMHYI0 NOTPEOHOCTL
TENMOBOW 3HEPIUU HUMXKE TOYKK DanaHca. Ha pucyHke 7 nokasaHbl 00nactn guarpaMmmMmbl COBOKYMHOW r010BOW
NOBTOPAEMOCTU TEMMEPATYPLI HAPYXKHOIO BO3AyXa, KOTOPblE COOTBETCTBYIOT SHEPreTuveckum aonam. Odbnacrb
ABU npeacrasngaeT 40Nt0 3HEPTrUK, KOTOPYIO 00ecrneynBaeT pe3epBHbIN HarpeBaTerb.

1 T — KYMYJIATUBHbBIE TMOLWlalroBble 4achbl, M, 2 —

15 | Y Nioovar S — Nygomimp 4 — TEMNEpaTypa B TOYKE
GanaHca; 5 — pacyeTHaa TemnepaTypa HapyKHO-

|
® ro sosgyxa, 6 — OP,; 7 — BU (obnactb agencTtsua

1 ‘ pesepBHOro Harpepatens), &8—206,., 9— OF,
3 10 — TeMnepaTypa HapyXHoro Bo3ayxa, 711 — HP1;
\\\ 12— HPy 13— 0P, 14 — esides; 75 — BepxHee
0\

3HaJYeHWe TeMnepaTypbl OKpYXatoLleh cpeabl AnS

OTOMMEHUA NomeLyeHni; 76 — BepxHee 3HaudeHue
9. TemMnepaTypbl OKpyXatowen cpebl ANa OTOMNNeHNS
4 ‘ nomMeweHu; 77 — pacyeTHas TemnepaTypa BHYT-
ll / PU NoMeLLeHUA
®
O 6 PUcyHok / — LLlaroBele 4ackl gna pexuma
\ ocnefoBaTenbHOro LeUCTBUA pPe3epBHOro

Harpeparelid — rnpumMep € TpeMA waramu
8 14 10

Ecnu Touka banaHca npeBocxoauT npeaen wara (CM. PUCYHOK 7), TO pacCYUTbIBAOT 40NN PE3EPBHOIO
HarpeBaTend Aand nooyepegHoro AeuCcTBUA B CcaMOM HUMXKHEM Liarej u nocneaywouwem ware j+1 npu

Opar > Optim ;-

P A DHyy ehtim, | __ PHuentimg 1 o
mbucap A DHygpiimj — DHugiimj  DHugntimj =0 (19)
. Abu j+1 DHy apai — DHH g1lim,j+1 o0
Abucapj+1 = A; 1~ DHygntim j+1 — DHugttim,j+1° (20)

Ecnu Touka DanaHca Hmxke npeaena OyHKkepa, TO pacCYMTBIBAKOT AOJIHO PE3EPBHONO HarpeBaTens A none-
PEMEHHOr0o 1EMCTBUA B CAMOM HUKHEM DYHKEpe j Npu B4 < Bpjim ;-

Avuj  DHygpa

Kk = —
fbucap.) — A;  DHygplim,j

(21)

A€ Ky pucapj —— AONATENNOBOW S3HEPrMU OTOMNNEHUS, NOKPbIBAaEMasi p€3€PBHbIM HAarpeBaTesneM Ha Lare J,
K bu,cap,j +1 — BONATENNOBON S3HEPIUM OTOMNEHNSA, NOKPbIBaeMas pe3epBHbIM HarpeBaTenemM Ha crneayto-
Liem ware j + 1;
Apu — aonga oduien obnactu pesepBHOro Harpesarensa (BU) Ha ware J, °C -yv;
Apuj+1 — aong odLuen obnactu pesepsHoro Harpeartensa (BU) Ha ware j+1, °C-y;
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A — obuwaa obnacrtb wara j (Mexay BepXHUM U HWXKHUM npeaenamMmu Temneparypesl wara §), °C-u;
A1 — obuwaa obnactb nocneaytowlero wara j+ 1, °C-y;

Opa; — TeMnepartypa B To4ke banaHca, °C;

O 1im. — HWXHWU Npeaen Temnepartypsl wara J, °C;

Ontim — BEpPXHUU npegen temnepaTypsl wara J, °C;

DHigpa;  — COBOKYMHbIE rpagyc-4achbl OTOMNEHUA A0 TEMNEPAaTypbl B TOMKE DanaHca 0,,;, “C-y;

DH\ g71im,j — COBOKYMNHbIE rpaayc-4acbl OTOMNNEHNA A0 HUXHETO Npeaerna temneparypbl wara J 0y, ;, “C-y;
DH oplim j — COBOKYMHbIE rpagyc-4acbl OTONNEHUA A0 BEPXHErO npeaena TeMmnepaTypsbl Wwara j Oy, , - Cy.
5.5.8.3.3 Pexxkum napannenbHoOro AeNCTBUA PE3EPBHOIO HarpesaTens
B pexxkume napannenbHOro 4eNCTBUA Pe3epPBHOro HarpeBaTend TENMOBOM HACOC HE BbIKMOYAIOT NMPU TEMMNE-
paType B TOUKe banaHca, HoO HacoC NpPoAomMKaeT paboTaTb HA COOTBETCTBYIOLLEN TEMNOMNPOU3BOAUTENIbHOCTMH,
obecneynBas NOKPbLITUE SHEPreTUHECKON NOTPEOHOCTU. Pe3epBHbIM Harpesarernb obecneynBaeT TONbKO YacTb
QHEpPreTnYecKom NOTPEeOHOCTU, KOTOPYIO HE MOXKET 0DbecneYnTb TENMOBOW HACOC.
Ha pucyHke 8 nokasaHbl obnactu B gnarpamMmme COBOKYNHOM rog0BON NOBTOPAEMOCTU TEMMEPATYPbI HAPYXK-
HOro BO34yXa, KOTOPbI€ COOTBETCTBYIOT SHEPreTUYECKMM J0NAM PE3EPBHOro HarpeBaTenda u TENNOBOro Hacoca.
Obnactb ABU npeacraBndaeT 40N0 S3HEPIrUKU, KOTOPYIO o0ecnevynBaeT pe3epBHbIN HArpeBaTens. Ecnu To4yka 0a-
naHca NpeBOCXoauUT Npeaens.l Lwara, To 401U PE3EPBHOIO HarpesaTend npu napannenbHOM AENCTBUN HA HUXKHEM
Liare j u nocneaytowem ware j+ 1 Moryt ObiTb onpeaeneHbl Npu Oy, > Oppin, ;-

Abu,j DHH,Bhlim,j B (ei,des B E)ml)Nho,&hlim,_;"

kH,bu,cap,j — Aj — DHH,Bhlim,j : (22)

Avu j+1 (DHugpar = DHH ghtim,j)— (9; des — Opar) (Nnoobai — Nhoohlim. i)

Kt pu cap,j+1 = Aiv1 DHy ontim,j+1 — PHH o11im,j +1 (23)
74
17
: o
|
16 |
WL
14 \\\\
A\\\\\
9
4
2T o
2, /
3+ —_— :
: \
8 15 10
7 — KYMMynNATWBHbIE Nolarosble vackel, 4, 2 — Ny o0 3 — Ny iy o 4 — TEMNEpPaTypa B To4Ke OanaHca; 5 — pacyeTHas

TeMnepaTypa HapyXHoro Bosayxa, 6 — OF,; 7 — BU (obnacTtb AeNCTBMA BcnomMoratenbHoro Harpeatenq), 8 —0,_., 9 — OF,;
10 — TemMnepaTypa HapyxHoro Bosayxa, 11 — HP,, 12 — HF,, 13— HP,, 14— OF;, 15 — 0, des 16 — BepxHee 3Ha4YeHUe TemMnepa-
TYpPbl OKpyXatoLwwen cpedbl 4N4a OTONNEHUA NoMeLlleHnn; 17 — pacdeTHaa TemnepaTypa BHYTPWM NOMeLLeHUS

PldcyHOK 8 — [lowaroBble 4Yachkl AnAa PeEXWMa MapalrjielibHOro nencTBUA pe3ePBHOIO HarpeBareilidA — MNnpumMmep € TpemMHA
LialaMi
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Ecnu To4yka OanaHca HaxoguTCA HWXKE Npeaena Lara, To 4o0NA pe3epBHOro Harpepartensa npu napannesb-
HOW paboTe C TensI0BbIM HACOCOM Ha HUXXHEM Luare j onpeaensieTcs Npu Oy, < Opypn, ;-

Abuj  DHuenimj — (9ides — Opai)Nho spar

kH,bu,cap,j — Aj — DHH,Bhlim,j : (24)

A€ Ky pycapj — AONSATENNOBOW 3HEPTUU OTOMNMEHUA, MOKPbIBaeMasa pe3epBHbIM HarpeasarTeneM Ha are J,
Kt bu,cap,j +1 — AONSA TENNOBOW 3HEPrMn OTONNEHUSA, NOKPbIBAEMas pe3epBHbIM HarpeBaTenem Ha nocrie-
aywwem ware j + 1;

Apu j — aongd obwen obnactu pesepBHoro Harpesartend (BU) Ha ware j, °C -yv;

Apu,j +1 — ponga obuwen obnactu pesepsHoro Harpesartena (BU) Ha ware j+1, °C-y;

A — 00Lwaa odbnacTtb wara j (Mexay BepXHUM U HUXKHUM NpeaenamMmu TeMmneparypsl wara j), °C-y;

A — obuwaa obnactb nocneayowero wara j+ 1, °C-y;

Opa7 — TeMnepartypa B To4vke banaHca, °C;

0; des — pacyeTHad Temnepartypa BHyTpu nomeLrueHus, °C;

Nho epal — COBOKYIHO€ KONIMYECTBO YaCoOB A0 TEMMNEPATYPbI B TOYKE DanaHca, Y;

Npoentim,j — COBOKYMHOE KONMYECTBO 4YacoB 40 BEPXHETO Npejena TemMnepaTypbl Lwara j, 4;

DHpgpar — COBOKYMHbIE rpagyc-4achl OTONNEHUNA A0 TeEMNepaTypbl B TOUKe DanaHca 8,,,;, *C-y;

DHy o1tim,j — COBOKYMHbIE rpagyc-4acbl OTONNEHNA A0 HWXKHETO Npeaena Temneparypbl wara j 0y, ;, “C\;

DHy gpiim,j — COBOKYNHbl€ rpagyc-4acbl OTOMNEHMs A0 BeEpxXHEro npeaena temnepatypbl OyHkepa
jehlim,js Gy

[TpbnuMedaHne—BepTukaneHelM Npeaen A, , eCTb annpokcuMauuna, T. K. TENNOnpon3BoAUTENBHOCTE TENJTOBO-
o Hacoca He ABnAeTcsA NOCTOAHHOW U YMeHbLUaeTcA ¢ YMEHbLUEeHUeM TeMnepaTypbl UICTOYHUKa TennoThl. ChnegoBaTenb-
HO, NTMHUA MMEET HaKMNOH B CTOPOHY O0nee BLICOKUX TeMMepaTyp Hapy»XHOro sosgyxa. [Ana BbICOKMX TOYeK OanaHca u
TENNOBLIX HACOCOB, OTOMpalLWNX TENNOTY BO3AyxXa, HAaKNOH Nnony4vyaeTca CUnbHee N MOXET NPUBECTU K Donee BbICOKUM
0ONAM SHEPruM OT BCNOMOraTtenbHOro Harpesatena. OAgHako rpaHu4Hoe ycnoBue ANA NpoAoilKUTENBHOCTU paboThl,
3afaHHOW B 5.5.9.3, NoKa3bIBa€ET, ABNAETCA NN annpokcuMaLumMa 4OCTAaTOMHO TOMHON UMK TpebyeTca KoppeKkuna no gop-

Myne (40).

5.5.8.3.4 Pexxkum yactn4yHo napannenbHOro 4eMCcTBud pe3epBHOIo HarpeBaTens

B pexxume yactu4HO napannenbHOro 4EUCTBUA PE3EPBHOrO HarpeBaTend TENMOBOW HACOC HE BLIKITIOYAETCA
npu TemnepaTtype B ToO4Ke DanaHca, HO npoaormkaeT paboTarb 40 NpepbiBAHUA HA HU3KOW TemnepaType. Toraa
TENMOBOWN HACOC BbIKMOYAETCA 1 paboTaEeT TONbKO pe3epPBHbLIW HArpeBaTenb, obecnevynBaroLLM OOLLYIO NOTPEOD-
HOCTb TENNOBOW 3HEPruun. [NpeacrasneHHble Ha PUCYHKE 9 rpadukm odbnactu B Anarpamme COBOKYNMHOM ro0BOU
NOBTOPAEMOCTU TEMNEPATYPbI HAPYXXHOTO BO34yXa COOTBETCTBYIOT SHEPreTM4eCKMM BKnagam TENNOBOro Hacoca
1 pe3epBHOro Harpeesatensa. Obnacre A, npeacrasnaeT codon A0S0 HEPTMU, KOTOPYIO 0DecnevynBaeT pe3eps-
HbIW HArpeBaTenb.

Ecnun Touyka banaHca npeBbILLAET npeaen wara, To 40 pe3epBHOIo HarpeBarens Angd 4actu4yHo naparn-
NenbHOro AeNCTBUA Ha HUXKHEM Luare j n nocreaytowem ware j+ 1 onpeaenstot Npu 0., > By, ;N0 popmyne

Aou i DPHrontim; — (Oides = Opar) (Nho ontim,j = Nhnopitc)

kH,bu,cap,j — Aj — DHH,Bhlim,j ) (25)

Aouj+1 (DHy epar — DHu entim.j ) — (9 ges — Opai ) (Nho.obar — Nho ghlim,j )
Ajsl DHy ehtim,j+1 — DHH 1lim, j+1 |

kH,bu,cap,jH — (26)

Ecnu Touka banaHca HuXke npeaena wara, To 400 pe3epBHOro Harpeeartens ang 4YactuyHo napannenbHo-
ro AEUCTBMS HAa CAMOM HUXKHEM Lare j onpeaensitoT Npu Op; < Bpjim ;i -

Abuj  DHpopar — (9iges = Opar) (Nnogpar = Npo oitc)

% = — , 21

H.bucap,j Aj DHH,Bhlim,j ( )

rae kH,bu,cap,j — A05A 'I:eI'IJ'IOBOI;'I SHEPINN OTONMINEHNA, NOKPbIBAEMaAd pe3CpPBHbIM HArpeBarerieMm Ha HUXXHEM
Liare /.

Kt bu,cap,j +1 — AONS TENNOBON SHEPrUM OTOMNEHUSA, NOKPbIBaEMas BCNOMOraTenbHbIM HarpesaTenemM Ha cre-
aywwem ware j + 1;
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19

1 : .“’/////

/

3
4+ 6 ANV T4V
A 9
| 1 >
11 10 18 13
1T — KYMYyNATMBHbIE NoLaroBble Yachl, 4, 2 — th han S — thehlim, ; 4 — th w O — TEMMNepaTypa B ToYke banaHca; 6 — pacyeTHad

TeMnepaTypa HapyXHoro Bo3jayxa, 7 — MNpepbiBaHWe Ha HU3Kon TemnepaType; 8 — OF.; 9 — BU (obnacTb AENCTBUA pe3epBHOTro

HarpesaTtens), 10—6,_, 11—0, ., 12— OF,; 13 — Temneparypa HapyxHoro Bos3ayxa, "C; 14 — HP.; 15— HF,, 16 — HF,; 17/ — OF;

18 — 6, . 19 — 3HayeHne TemnepaTypbl OKpyXatowen cpeabl ANa OTOMNNeHNa noMelleHund; 20 — pacyeTHaa TemnepaTypa BHYTPK
noMeLLeHNd

PucyHok 9 — LLlaroBble 4ackl gNa pexuma 4YacTUYHO napannenbHoro AeWCTBUA Ppe3epBHOro HarpesaTtena (npumep
C TpeM4a Laramu)

Apu j — aong odLen obnactu pesepBHoro Harpesatend (BU) Ha ware j, °C-y;

Apyj+1 ~ — Aonsobuwen obnacru pesepBHOro Harpeeatens (BU) Ha ware j +1, °C-y;

A — obwasa obnactb wara j (Mexxay BEpXHUM U HXKHUM npeaenamu TeMmneparypsl wara j), °C-y;
A1 — obuwaa obnactb nocneaytowlero wara j+ 1, °C-y;

Opa; — TeMnepartypa B To4ke banaHca, °C;

0 des — pacyeTHada Temneparypa BHyTpu nomerleHus, °C;

0t — TeMnepartypa npepbiBaHUd Ha HU3KOU Temnepartype, °C;

Npo gbai — COBOKYMHOE KONMYECTBO 4acoB A0 TeMnepaTypbl B TOUKke DanaHca;

Npo eniim — COBOKYNHOE KONMM4Y€CTBO 4acoB [0 BEPXHEro npeaena remnepaTypsbl Wwara f, 4;
Npogite ~ — COBOKYMHOE KONNMYECTBO YacoB A0 NpepbliBaHUSA HA HU3KOW TEMNepaType, \Y;

DHy gpar  — COBOKYNHbIE rpaayc-4achkl OTONNEHUA A0 TEMNepaTypbl B ToUke banaHca 0,,,;, °C-y;

DH o11im, j — COBOKYMHbIE rpagyc-4acbl OTOMMEHUA A0 HUXXHEro npeaerna Temnepartypbl Wwara j 0y, ;, ~C-\;
DHy, gpiim,j — COBOKYNHbIE rpagyc-4ackl 0TONNEHMA 40 BEPXHETO Npeaena temnepartypbl wara j Oy, » ~C\.
5.5.9 MNpoaomxuTenbHOCTb PaboTbl TENMOHACOCHOIo 00OpPYAOBaAHUA
5.5.9.1 ObLmne nonoxkeHus
[TpoaomUTENLHOCTL PAbOTLI TENNOBOrO HAacoca 3aBUCUT OT TENNOMNPOU3BOAUTENBHOCTU, 3a4aHHbIX 9KCMNY-
aTalUOHHbIX YCNOBUK N TENNOBbLIX HArPy30K NOACUCTEMbI pacnpeaeneHna TennoThl. [1poaomxnTensHOCTb PadoThl
TENOBOro Hacoca Ha ware J, &y, o i, C, MOXeET ObITb BblMMCNIEHA NO hopmMyne

Gy (28)

rae Qp,; — TENNoBas dHeprus, Nony4eHHas TENNOBbIM HACOCOM Ha Lare j (TennoBas Harpyska noACUCTEMb
pacnpeaeneHns TENNOTbl U TENNONPOU3BOAUTENBHOCTL NOACUCTEMBI reHepauumn TennoThl), bk
Ppp,; — TEMNONPOM3BOAUTESNbHAA CMOCOOHOCTL TENMOBOrO HAcoca Ha ware j, Br.
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TennoBasi aHeprus, BbipaboTaHHAA TEMMOBbLIM HACOCOM Ha LUare j (TennoBas Harpy3ka noAgcucTemMbl pacripe-
AENeHNA TENNOTbI M TENNONPOM3BOAUTENBHOCTb NOACUCTEMbI reHepaLmn TeNoTbl) Qp,, i, K, MOXeT ObITb BbIMUC-
neHa no oopmyne

th,j = (Qgen,out,j + Qgen,[s,j) (1 _ kbu,cap,j)s (29)
rAe Quen oyt j — TENNOBAA Harpy3ka nogcMCTEMbl pacnpeaeneHns TeNNoThl Ha Lware J,
Quen,is; — TENNONOTEpU NOACUCTEMbI FeHepauum TeNNOTbl Ha ware J, [
Kby cap,j — AONATENNOBOWN 3HEPrMM, NOKPbIBAEMON pe3ePBHbLIM HarpesaTenem Ha ware J.

[laHHaa dhopmMmyna MOXET ObITb NPUMEHEHA ANA Pa3HbIX PeXXMMOB aKkcnnyatauum TCT.

BbluucneHue pes3epBa

Ecnu npUMEHAI0T ynpoLLEHHOE BbIYUCNEHUE PE3EPBHON SHEPTUK, TO 40NN ANdA OTONNEHNA NOMELLEHNI
Kii bu,cap,j N AONSA AN NPUroToBneHus ObITOBON ropsYen BOAbI BCNEACTBMUE TEMNEPATYPHOIO Npeaena Aencraus
TENNOBOro HaCcOCa Ky py oprj N3BECTHBI U3 BLIMUCNEHMMN NO 3.5.8 U UX 3HAYEHUA NOANEXAT MPUMEHEHUIO B (POPMY-
ne (29).

Ecnu npumeHatoT NnoapodHOE BbIYMCNEHUE PE3EPBHOU SHEPTNIN, TO CNEAYET YYUTLIBATL TOMLKO A0S0 pe3ep-
BHOW SHEPIrMun ANg ropsgyero BoOA0CHADXEHUSA BCNeACTBUE TEMNEPATYPHOro npeaena A4eucTBud TENMOBOro Haco-
ca. [lonto BcnomoraTenbHON 3HEPTMU N3-3a HegocTaTka TENNONPOU3BOAUTENBHOCTU TEMMOBOMO HACOCAa BbIBOAAT
N3 aHepreTnyeckoro b6ananca (cMm. 5.5.9.4). YuntbiBalOT TONbKO AONIO0 PE3EPBHON SHEPIUN B NMPUTOTOBIEHUN
ropsidyero BOAOCHa0XEHUA Ky, o, j» PACXOAYEMYIO BCNIEACTBUE TEMMNEPATYPHOIO Npeaena AencTBnUsi TENNOBOTO
Hacoca.

Pabouyune pexumbl

[1na TennoBbIX HACOCOB, PA0OTAOLLNX TONbKO B PEXUME OTOMNNEHUA U TOPAYETro BOJOCHADXKEHUA, SHEP-
reTnyeckas noTpedbHOCTb 3a4aeTCA AEUCTBUTENBHON MOTPEOHOCTLIO B OTOMNNEHUN nomMmeLteHnn nnm [BC cooTBeT-
CTBEHHO, T. €. BHEPreTn4eCckon NoTPeOHOCTLIO NOACUCTEMbI pacnpeaeneHna u NnoTepAMmn NCTOYHNKA BbIPabOTKK
TENNOBOW 3HEPIUN TEMMNOBOIO HACOCa UNKU TEMMOreHeparopa.

[1nga TennoBbIX HACOCOB, paboTalowmx noo4yepeaHo B CUCTEME OTOMNEHUSA U ropAYvYero BOAOCHA0XEHUA,
NPOAOINKUTENBHOCTb PADOTbLI KOHKPETHOIO TEMMOBOro HACOCa HEOOXOAMMO pa3nuyaTb COrnacHoO COCTOAHUIO E€ro
nencTBus. Tak Kak xapakrepucTuka TennoBoro Hacoca npu padore B napannenbHOM pexxume (4519 OTONMMAEHUA U
[[BC) MOXKET 3HAYUTENBLHO OTNNYATLCH OT XapaKkTePUCTUKU TEMNNOBOIO HAcoCca, paboTalLLero B ABYX pexXumMax
eMHUYHOIO AenuctBud (T. €. Agnga otonneHuna nnu (BC), To MOXET noTpeboBaTbLCA PaCCMOTPEHNE CreayoLLUNX
DEXXUMOB PabOTHI:

1) TONbLKO OTOMNEHUE: NPOAOIMKUTENBHOCTL PAabOTLI onpeaensaeTcsa HeobXxoaMMbIM KONMTMYECTBOM TEMMNOTbI
ONA OTONUTENBHOW CUCTEMbI U COOTBETCTBYIOLLIEN XapaKTEPUCTUKON TEMMNOBOIro Hacoca TONMbKO B PEXKUME OTOMNE-
HUSA;

2) TONbKO ropayee BogocHabXKeHne: NnpoaoImKUTENbHOCTL paboThl onpeaensaeTcsd HeoOxXoAMMbIM KONU4ye-
CTBOM ObITOBOW ropsiyen BOAbl U COOTBETCTBYIOLLIEN XapaKTEPUCTUKOW TEMNNOBOIo Hacoca B pexxume Tonbko BC;

3) napannensHaga padorta: npogormKUTENbHOCTb PAabOThI oNpeaenaeTCca KONMM4YeCTBOM SHEPTUN, BbIPpaADOTAaH-
HOW napannenbHbiM 4ENCTBUEM TEMNMNMOBOro Hacoca aAnsd oronneHua n BC. B aTom cnyyae HeobxoaMMO npumMe-
HATb HArpeBaTeNbHYO CNOCOOHOCTb TEMMOBOrO HACOCAa Npw napannenbHon padoTe.

OAHako B 3aBUCUMMOCTU OT KOHdUrypaLmm CUCTEMbI HE BCe padboune pexmmbl MOryT ObITb 384E€UCTBOBAHbLI B
napannensHou padorte cucrem. CyLLEeCTBYIOT TaKue KOHpUrypauumm CUCTEM, NPU KOTOPLIX B SMMHEE BPEMA UMEET
MECTO TOJNbKO napannenbHasa padtora otonneHna uBC u He MOXKET BO3SHUKHYTb CUTyaLUMNA TONbKO OTONNEHUSA
noMeLueHnn. Tak, Hanpumep, padbotaloT 00beAMHEHHbIE CUCTEMBI C MOTEPEN Neperpesa. 3TN CUCTEMbI paboTaloT
Ha KOMOMHUPOBAHHbLIN DAK-XpaHUNULLE ANSA OTOMNNEHUA N TOpAYero BogocHabeHus. B aTom cnyyae Heobxoaumo
YUMUTbIBATb TONbLKO ABE Xapaktepuctnkn: 'BC 1 KoOMOMHMPOBAHHYIO NapannenbHyto padboTy, a nepnoa BpEMEHMU
napannenbHOro 4eUCTBUA 3a4aETCH OTONUTENbHbLIM CE30HOM. [1POAOMKUTENBHOCTL PAab0ThI OLIEHNBAKOT HA OCHO-
BE 3TUX ABYX XapaKTEPUCTUK.

[lononHUTEnbHbIE BLIYMNCIEHNA A0NEN SHEPTUX U NPOAOIKUTENBHOCTU PaboTbl AN1A CUCTEM B Crny4ae BO3-
HWKHOBEHUA BCEX TPEX PEXMMOB paboTbl NpuBeaeHbl B 5.5.9.2.

Obuan npoaoMKUTENBHOCTL PAOOTLI TEMIOBOr0 HaAcoca Ha ware jiy, on tor; MOXKET OblTb BblYUCIIEHA
Nno Oopmyne

thp,on, tot,j = tH,hp,on,sngZ, i + W,hp,on,sngl,j +tHVIAhp,on,combf, j o (30)
A€ {yonsngi; — 00LAANPOAOIHKMTENBHOCTL PA0OTbI TEMSIOBOrO HACOCA TOMbKO ANA OTONNEHUs Ha Lare J, C;
twonsngrj — 0OOLLAs NPOAOIMKUTENBHOCTL PabOThI TENNOBOro Hacoca Tonbko Ans MBC Ha ware j, C;

twon,combij — NPOAOCIMKATENBHOCTbL NAapannesnbHon padoTbl Ha wware J, C.

32



[OCTP 54865—2011

5.5.9.2 [lononHuTeNbHbIE BbIMUCNEHUA ANA NapannenbHon paboTbl TENNOBbLIX HACOCOB

[MpuHUMN

[1na cucrembl, npeacraBneHHOW, HanNnpUMEpP, HA PUCYHKE 9, BO3MOXXHbI BCE TPU paboUvunx pexxuma, no3Tomy
HeoOXo04MMO yCTaHaBNUBATb NPOAOIKUTENBHOCTbL BPEMEHU B TPEX PA3HbIX PEXXUMAX.

Tak Kak napannenbHas padbora TennoBoro Hacoca UMeET MECTO TONbKO B MEPUOAbLI HArPy3Kn OTOMNEHNA U
obiToBOro BC, TO NpoA0mKUTENBHOCTL PaboThbl OLEHMBAIOT AN XapaKTEPUCTUKMA napannenbHoro AenucTeus. Mak-
cCMManbHO BO3MOXKHAA napannensHaga padboTta TennoBoro Hacoca xapakrepusyetcad MMHUManbHO HEOOXOAUMbIM
BpeMeHeM angd oronneHna u 'BC. BnocneacremMun pesynstupytoLas npogormkKUTENbHOCTL PabOThl TEMMOBOIO Ha-
coca B napanrnenbHOM AENCTBUU MOXKET ObITb CKOPPEKTUPOBAaHA NonpaBo4HbIM KOIPPULMEHTOM, YTOObI YYECTb
nocneaytoLluee BNMaHUe yCcTponcTtea aBTOMaTUu4YEeCKOro perynmpoBaHus.

[locne oueHKM NPOAOIHKUTENBHOCTU NapannenbHOro AeNCTBUA TENMNMOBOIO HACOCa BbIYUCNAKOT COOTBETCTBY-
oL E KONUYECTBA 3HEPTUN, BbipabOTaHHbIE NPU TAKOM AENCTBUU CUCTEM, a 3aTEM KONMMYECTBO SHEPIUK, BbIpado-
TaHHOW TONbKO ANS OTONNEHUA U TONbKO And [BC, MoXeT ObITb onpeaeneHo ¢ NOMOLLIbIO SHepreTudecknx danaH-
coB. B kauyecTBe nocneaHero wara npoAoimKNTENbHOCTb Pa00Thl TONMLKO ANd oTONNeHNA U Tonbko Ana MBC pac-
CUYMTbIBAKOT HA OCHOBE KONMUYECTBA SHEPTUN.

Tak Kak NpoaomKUTENLHOCTL Pab0Thl CBA3LIBAETCA C BbipabOTaHHOW SHEPTUEN, & NOTEPU TEMMA NPU XpaHe-
HUK B cucteme BC moryT ObITb Bblpa>keHbl KONMMYECTBOM NOABOAMMOIO SNEKTPUYECTBA B COOTBETCTBUN C [17], TO
KONTMYECTBO NOSIE3HON 3HEPIUU ANA NOKPLITUSA TENNOBOW NOTPEOHOCTU BbIMUCAIOT ANA cuctemMbl [ BC BbluMTaHUEM
TENNOBLIX NOTEPL MPU XPaHEHUMN.

JTanbl BbIMUCIIEHUN

MakcumMarnbHyl0 NPOAOIHKATENbHOCTL NapannenbHOro AeUCTBUA Ly no on.combimax,j» C» BEIYMCASAIOT NO

chopmyrne
tHVI/ﬁhp,on,combi,max,j = min (tH,hp,on,js tl/lff,hp,on,j)- (31)

B cnyyae, ecnu npoaomKnTenbHOCTb patoThl Anda BC BbMUCNAOT Npu napannenbHon paboTe B pexxmme
OTONNEHUA, pacYEThbI BbINOMHAKOT N0 OpMyne

Qur hp. j
hp,j
f — 32
W.hp.on,J Pw hp,combi,j (32)
N4 OTONSEHUSA MOMELLEHUIA
Qu hp
hp,j
f = 33
A.0p.onJ @ o combi,j (39)

1€ ey hp,on.combimax,j — MaKCUManbHO BO3MOXXHAsA NPOOIMKUTENLHOCTbL NapannensHon paboTsl Ha Lware j, C;

Ew hp.on, j — NPOAOIMKUTENBHOCTb PadoThl ANA ObITOBOrO ropsA4yero BOA0CHa0XeHWA Ha ware J, C;

Qunp.j — TennoBas 3Heprus, BbipadboTaHHasa TennoBbiM Hacocom Anda BC Ha ware j, [bk

P hp,combi | — HarpesarernbHas crnocoOHOCTb TENNOBOro Hacoca aAnd 'BC npu napannenbHoun padore
Ha ware J, BT;

Lt hp.on, ] — NPOAOIHKUTENTbHOCTL PpabOoThI ANA OTONJIEHUA MOMELLEHNIN Ha Luare j;

QH hp,/ — TennoBad 3Heprus, BbipaboTaHHas TENMMOBbIM HACOCOM A OTOMMEHUS Ha ware J, bk

DH, hp,combi.j — HarpeBaTtenbHas cnocoOHOCTL TEMMOBOrO HAcoca And OTOMNEHUA NMpU napannernbHOW

paboTe Ha ware J, BT.

Ha npoaomxunTenbLHOCTL NapannensHoM paboTbl MOMYT TakKe BSIMATL YCTPOUCTBA aBTOMaTUYECKOrO peryJsu-
poBaHWUA U Nnpounn Harpy3ok. OaHako BIMsgHUE yCTPONCTB aBTOMaTUYECKOro PEryriMpoBaHusa Ha npoaosiku-
TE€NbHOCTb NapannenbHON paboTbl Ha wWare J, fyy py on.compi j» © 3@BUCUT OT YCTAHOBOYHbIX NAPaMETPOB U KOHAUTY-
pauun CUCTEMbI U MOXKET ObITb PacCYNMTaHO C YY4ETOM CneynanbHbIX NonpaBoYHbIX KOS MPULMEHTOB NO hopmyne

ztHl/l(.,hp,oﬂ,cw::)rn.*bir', i = Tcombi tHVI(,hp,on,combf,max, JE (34)

A€ {hw hp,on.combimax,;— MAKCUManbHO BO3MOXXHAsA NPOAOIDKUTENBHOCTb NapanfienbHon paboTel Ha ware J, C;
foompi — NOMNPAaBOYHbIN KO DULMEHT, y4UTLIBAIOLLINI BIIMAHNE YCTPOUCTBA aBTOMAaTU4YECKOro pe-
r'YNnMpoBaHuUS.
AJeKBaTHbIE NoKasaTenu ANa TUNUYHbIX YCTAHOBOYHbLIX NAPaMETPOB YCTPOUCTB aBTOMATUYECKOIO PErynu-
POBaHUA NPUBEAEHbLI B NPUNOXeHUN b.
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SHEPruto, BbipaboTaHHYIO B COOTBETCTBYIOLLEM PEXXUME napannensHon padoTbl Ha wware j B pexxumax [ BC
M OTOMSEHUA NOMELLEHUN Qpp, compi j» APK, BBIMUCTIAIOT NO hOpMyne

th,combi, i = (Php,combf, j o thp,on,combf, Ik (35)

A€ Oppcompij — TENNONPOU3BOAWUTENBHOCTL TEMMOBOIO HACOCA HA COOTBETCTBYIOLLIEM PEXUME NapannensHOK
paboTbl HA Lwiare j, BT;

thp,on,compij — MPOAOIKATENBHOCTL PA0OThI B peXKMMe napannensHon paboTbl Ha Lare J.
OcTanbHaga TennoBas SHepPrus BbipadbaTbiBAETCA TONMbKO A oTonneHua nomewueHnn n 'BC. Ee konnyecTBo
yCTaHaBNMBAaOT NO PpopmMyrne And COOTBETCTBYIOLLUX pabounx pe>KMmoB

th,sngl,j = th,j — th,combf, I (36)

rie Qppsngr; — TENNOBas 3Heprusi, BbipaboTaHHas TeNNoBbIM HACOCOM B COOTBETCTBYHOLLEM €AUHUMHOM PEXXU-
Me paboTbl Ha ware J, IhK;

Qpp,j — TennoBas 3HepPrus, BbipaboTaHHasa TENNOBbLIM HACOCOM Ha Luare J, [K;
Qpp,compij — TENNOBAsi 3HEPIUsi, BblpaboTaHHas TENnoBbIM HACOCOM B peXMME napannenbHon paboTbl Ha
Lare J, [bx.

Tak Kak B [17] npeanaraerca ucnonb30BaTb 3NEKTPUYECTBO ANA MOKPLITUA TEMMOBLIX MOTEPL HAKOMUTENBHO-
ro oaka cucremol [ BC, TO HE0OOXOAMMOE KONMNYECTBO INEKTPUYECKON PE3IEPBHON MOLLHOCTU N NOTPEDHOCTL B

TENSTOBOW 3HEPTUUN ANSA ropsavero BoAOCHAOXKEHMUA MOXKHO onpeaenuTb BbIMUTAHUEM NOTEPb XPAHEHUSA FOpsAYEn
BOAbl B HAKONUTENBbHOM Hake.

PacnpeaeneHne notepb XpaHeHUA ropayen BoAbl Mo pexxmuMmamM e JuHUYHOM 1 napannernsHon padoTbl MPOBO-
OAT C NOMOLLLIO NONPaBOYHOro kKoadpdpuuuneHTa . mp;i

Konu4yectBo Tenna, Heobxoanmoe Anga nogcucremol pacnpeaeneHnsa 'BC, nokpbiBaeMoe TENNOBbIM HACO-
COM TONnbKO B pexxume ['BC Ha ware J, [PK, BbIMUCNAOT No dhpopmyne

Ql/l/f,hp,out,sngf,j = Ql/l(.,hp,sngl,j o QVI(,st,Zs,j (1 — l"VI/,itmr,j)(1 — fcombi)s (37)

rae Quypp.sngrj— TENNOBaA dHeprusa [BC, BblpaboTaHHasa TennoBbIM HACOCOM TOMNMbKO B pexume BC Ha

ware J, Ibx;

Qustisj — TennoBble notepu xpaHeHuss BoAabl [BC Ha ware; (BblMUCNEHHbIE B COOTBETCTBUK C
5.3.7.1.2), [X;

foompi — nonpaBOYHbIN KOIPDPULUNEHT, YYUTbIBAKOLLUU BITUAHUE YCTPOUCTBA aBTOMATUYECKOIO PErynum-
POBaHUS;

Kw bu, j — gonaTennoBou aHeprumn [ BC, nokpbiBaemasa pe3epBHbLIM HarpeBaTenem Ha Liare J.

[ToaoOHbIM 00pa3om And napannenbHOn PpadboTbl NOTPEOHOE KONMMYECTBO TENNAa AN N0ACUCTEMbI pacnpeae-
neHunsa 'BC, nokpbiBaemMoe TennoBbIM HACOCOM B PEXXMME napannenbHon paboTbl HAM Lare J, [k, MoXeT ObITb
BbIYMCINEHO N0 POpMyne

Qunp.out.combij = RQunp.combii — Quustis,j (1 = Kby Mcompi (38)

e Qu np.compij — TENNOBas 3Heprusa 'BC, BbipaboTaHHasA TENNOBLIM HACOCOM B pPEXMME NapannensHon padoThl
Ha ware J, [bx;

Qustisj — TeNnoeble noTepu XpaHeHua BoAbl [BC Ha ware j (BblMUCMEHHbIE B COOTBETCTBUU C
5.3.7.1.2), [X;

foompi — nonpaBOYHbIN KOIMMULIMEHT, YUMUTbIBAKOLLMN BITUAHUE YCTPOUCTB aBTOMAaTUYECKOro PErynupo-
BaHUA U COOTBETCTBYIOLLMI A0ne napannensHon paboThl;

Kw bu,j — ponaTtennoBoun aHepruun [ BC, nokpbiBaemMaga pes3epBHbIM HAarpeBaTenem Ha Luare J.

5.5.9.3 'paHn4HOEe ycnoBue Anga odoLuen npoaomKUTENbLHOCTN PadoTh
O0Laa NnpoAoMKUTENBHOCTL PAbOThLI HE A0MKHA ObITb O0MbLLE, YeM 3PPEKTUBHOE BPEMS LLIAra, CreoBa-

TenbHO, 00LLAas NPOAOHKUTENBHOCTL PAbOThLI TENMOBOrO HACOCA Ha LWAre j, ty, o tot j» C, AOTKHA YAOBNETBOPATH
rPaHUYHbIM YCNOBUSAM

thp,on, tot,j = mm(teff, 'L tH,hp,on,sngZ, j +1 W,hp,on,sngl,j + ztHVI/(,h,t:),t::url,cr:m‘nf:nr', j)= (39)
e forr; — 3ddheKkTUBHOE OYHKEPHOE BPEMSA Ha Lare J, C;
tinponsnglj ~— MPOAOIDKUTENBHOCTb PA0OTLI B PEXMME OTOMEHNS NOMELLIEHNA Ha ware J, C;
twhp,onsngtj — NMPOAOIMKMTENBHOCTL PabOoThI B pexxume 'BC Ha ware J, C;

tw hp.on.compij — TMPOAOIMKUTENBHOCTL PaboThl B pexxuMe napannenbHou paboTbl Ha Lware j, C.
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Ecnu BbluMcneHHada o0Laa npoaAoIMKUTENLHOCTL Pab0ThI OonbLLE 3PPEKTUBHOIO LLIArOBOro BPEMEHN, TO
9TO NPOUCX0AUT N3-3a HEAOCTATOYHOU TENNONPON3BOAUTENBHOCTU TENMMOBOIO Hacoca. B aToM cnyyae adodpeKTUB-
HO€ LLAaroBoe BpemMs PaBHO NMPOAOIHKUTENBHOCTU paboThl, 8 HEAOCTAIOLLYIO PE3EPBHYIO SHEPTUIO BLIYUCTIAIOT MO
5.3.9.5.

5.5.9.4 BblumncneHue pe3epBHON SHEPTUN, paCXOaAyEMON N3-3a HEAOCTATOYHOCTU TEMMONPON3BOAUTENBHOC-
TU TEMMOHACOCHOIro 000pPya0BaHNS

[ToapoOHOE BblYMCNEHNE PE3EPBHON 3HEPTUN DA3NPYETCA HA OLIEHKE NPOAOMKUTENBHOCTU PAabOThI B COOT-
BETCTBUU C rPAHNYHbIMU YCNOBUAMU, MPUBEAEHHLIMU B 5.5.9.3 npu warax c uurepsanom temnepatyp 1 K. Cpasb-
HEHUE NPOAOIHKUTENBHOCTU PADOTbI NPOBOAAT A0 TEX NOP, MOKA HE AOCTUraeTCcs TeMnepaTypa Hapy>KHOro BO3ay-
Xa, Npu KOTOPOU 3pPEeKTUBHOE BPEMS LLAra npeBbILLAET TPedyemMyto NpoaoImMKUTENbHOCTL paboThl. [pumep Da-
naHca n Heobxogumble BbIMUCNEHNA CYMMUPYIOT B Tabnuue 5. Ecnn cuctema oTHOCUTCA K TUNY noo4YepeaHoun
Pa0OTLI, TO NPOAOIIHKUTENILHOCTbL PAa0O0ThI B PEXXUME napannenbHOro 4eUCTBUA paBHa HyMIoO.

[1n4a waros ¢ HeAOCTATOYHOM NPOAOCIIHUTENBHOCTLIO PADOTHI, T. €. Koraa Heobxoanmaa NPOAOIMKUTENbHOCTb
paboThbl OonbLUe, YeM IPPEKTUBHOE LLIATOBOE BPEMS, TENNONPOU3BOANTENBHOCTL TEMMOBOIO HACOCA ABMAETCHA HE
10CTaTO4HOU ANA NOKPbLITUSA 00LLEN NOTPEOHOCTU B TEMIOBOU 3HEPTMU. KONMYeCcTBO pe3ynbTUpYIOLLEN pe3epPBHON
9HEPrun MOXXeT ObITb BbIMUCIEHO HA OCHOBE CTPaTErnn ynpaBneHus, T. €. ecrin pe3epBHbIN HarpeBarternb NOCTaB-
NAeT TennoTy B CUCTEMY OTOMMEHUA MOMELLEHUN UK B CUCTEMY ObITOBOrO ropsa4vero BogocHatkeHns B COOTBET-
CTBUN C 5.5.9.5.

Tadbnwunua 1— Tabnuua BblMUCIEHUA ANA NOoAPOOHOro onpeaeneHns pe3epBHOW SHEPrnu
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5.5.9.5 BblumncneHue 3arpart 40NONHUTENBHON PE3EPBHON 3HEPTUU, CBA3AHHOU C HE4OCTATKOM TEMNOMPOU3-
BOAUTENbHOCTU

[1ONONMHUTENBLHYIO PE3EPBHYIO SHEPINIO BCNEACTBME HEAOCTATKA TENNONPON3BOAUTENBHOCTU TEMMOBOTO Ha-
coca Qp cap,ir K, BBIMUCTIAIOT YMHOXEHMEM HE1OCTaIOLLEN NPOAOMKUTENBHOCTM paboThbl HA HAarpeBaTenNbHYHo

CNOCOOHOCTb TEMMNMOBOro HacoCca, AENCTBYIOLLEro TONbKO AN OTONMEHUA NoOMeLLEeHUI UNU TONbKO AN ropsyero
BOAOCHADXeHUA, N0 popmMmyne

Qbu,cap, j = (Php,sngl, j (thp,on, tot,j — ‘eff, j)= (40)
rae th,ontot; — 00LLAS (BbIMUCNEHHAS) NPOAOIMKUTENBHOCTL PabOThI TENNOBOrO HACOCA Ha LWare J, C;
forr | — 9oPEKTUBHOE LLIAroBOE BPEMSA HA LUare J, C;
Php,sngr,j — TEMNONPOM3BOAMTENBHOCTL TENNTOBOrO HACOCA B COOTBETCTBYHIOLLEM pEXMME €QUHUYHOTO Ae-
CTBuU4, BT.
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CTpaTterna aBToMaTU4ecKkoro perynmpoBaHuga onpeaendeT pexXmmbl nogaydn pe3epBHOU SHEPTUU B OTOMU-
TENbHYI0 cuctemy unm cuctemy [ BC. Ecnu ctpaterna aBTomatn4eckoro perynmpoBaHna HEU3BECTHA, TO nonara-
0T, UTO pe3epBHbLIN HarpesaTernb NocTaBnAeT 50 % pe3epBHOU SHEPTUKN B cuctemy otonneHuda un 50 % pesepBHON
9HEpPrmn B cUcTemy ObITOBOrO ropsyero BOg0CHa0XXeHUS.

[lonto TennoBOU 3HEPIUK, MOKPbLIBAEMYIO Ppe3€pPBHbIM HAarpeBaTENEM B COOTBETCTBYIOLLIEM PEXKMME padoThl
Ha ware j Ky, ;, K, BBIMUCIIAIOT MO popmMyrne

Qbu,opr,j Qbu,cap,j (thP,OHIOfJ _tEffJ )(P”P,SHQU
kbu | Q - kbu opr, | T kbu cap,| T Q : (41)
’ gen.out, | R SR gen,out,f
[4e Qbu,opnj — pPe3EPBHAA SHEPTUA N3-3A npe,ueanoﬁ TeMnepartypobl pa60TbI, ,D,)I(;

Qpycap,j — PE3EPBHAsA SHEPrUs U3-3a HeJoCTaTKa HarpeBaTenbHOW CNOCOOHOCTM TENNOBOr0 Hacoca, [k;

Qgen,out j — HEODXOAMMOE KONMNYECTBO TEMNOBOW S3HEPIUM ANt NOACUCTEMbI pacnpeaeneHus Ha ware j, I

Kpuoprj — BONSAPE3EPBHOU 3HEPrumn us-3a TeMnepaTypHoOro npeaena Aencreus,

Kpuy.cap,j — BONS PE3EPBHON SHEPrun u3-3a HeagocTaTka TENSONPOU3BOAUTENLHOCTU TENSIOBOrO Hacoca
(B criyyae ynpoLleHHOro BbIMMCneHuns),

fop,on,tot ] — 00LIAA (BblMUCINEHHAA) NPOAOIPKATENBHOCTL PADOTbI TEMNOBOrO HACOCA Ha wWare J, C;

Lor | — 3(oPEKTUBHOE LLIArOBOE BPEMSA Ha LUare J, C;

Php.sngl,j — TENIONPOM3BOAUTENBHOCTbL TEMNOBOrO HACOCA B PEXMME €AMHUYHOTO 4enCTBus, BT.

[1ng Toro, YToObLI BLIBECTU AONIO PE3EPBHON SHEPIUN ANA COOTBETCTBYIOLLMX PEXKUMOB pabOTbl, COOTBET-
CTBYIOLLME 3HAYEHUA (BHEPIrUA, HarpeBaTenbHaga CNOCOOHOCTL) pexknuma padoTbl A0MKHbI ObIThb BBEAEHLI B POP-
Myny (41).

HonAa Ky, capj B POpmMyne (41) cylieCcTByeT TONbKO B Cryyae, ecrim NPUMEHAIOT YyNPOLLIEHHOE BblYUCNEHNE
pe3epBa no 5.5.8.3. Ecnu npumeHatoT nogpodbHoe BblvucrneHne pesepsano 5.5.9.4, To ata A4ond COAepPXKXUTCH B
HeaoCTaTke NPOAOIMKUTENBHOCTN PA0OTLI U Ky cap j = 0.

5.5.10 lononHutenbHada 3Heprua

5.5.10.1 O0Lme nonoxxeHus

I[1ns TennoHacoCHbIX CUCTEM TENNOCHADXKEHNA AONONMHUTENbHAA 3HEPIUA B OCHOBHOM UCMNOSb3yeTCA AN
UUPKYNALUUMOHHLIX HACOCOB, BEHTUNATOPOB, YCTPOUCTB aBTOMAaTUYECKOIo PErynupoBaHund, 40NONMHUTENBHOIO Ha-
rpesa nogeoaa Macna (noaorpeB KapTepa) U HarpeBa apyrux dNeKTpnu4eCcKkux KOMNOHEHTOB.

OOLyto AONONHUTENBHYI SHEPTUIO Wiy hen aux, APK, BBIMMCHAIOT NO hopmyne

WHVMgen,aux = sz gen,aux,k' ztglen,f:.m.\',v{,mﬂ,k:u (42)

A€ Puepauxk — NOTpebneHue anekTpuy4eckon MOLLHOCTH BCMOMOraTenbHbIM KOMNOHEHTOM K, BT;
tyen aux.onk — NPOAOCIDKUTENLHOCTL PA0OTLI UNW BPEMS aKTMBALMKU COOTBETCTBYHIOLLETO BCMOMOraTenbHOro
KOMMOHEHTA K, C.

3a4acTylo KONM4YeCTBO BCMIOMOraTeribHOn aHeprumn obiBaeT y>ke BKmo4veHo B 3Ha4veHusd KN (COP) B COOT-
BETCTBUU CO CTAHAAPTHLIMU UCTIbITAHUAMK TennoBoro Hacoca no [2], TOCT 26963, [OCT P MOK 60335-2-40 ans
TENNOBbLIX HACOCOB C anekTponpueoaoM. B coorBeTcTtBumn ¢ [2], TOCT 26963, [OCT P MOK 60335-2-40 aononHu-
TENbHYIO S3HEPIUIO, PACXOAYEMYIO CUCTEMOWN aBTOMATUYECKOro PEryNMPoOBaHUA paboTbl TEMMOBOro HAcCOCca, y4u-
TbiBatOT B 3Ha4YeHun KTP unn Krn (COP). OgHako 3Ha4deHusa K (COP) oxBaTbiBalOT TONMbKO BpeMs pabdoThl,
MO3TOMY FOTOBHOCTb K AE€NCTBUIO CNEeAYeET yYUTbIBaATb C MOMOLLLIO NOTPEdNneHnsa HOMMHanNbLHON MOLLIHOCTU A0NOI-
HUTENbHBLIMU KOMNOHEHTAMW U BPEMEHN B peXXUME oxXXnagaHusa, ecnu koppekuuna Ko (COP) Ha YaCTUYHYIO Harpys-
Ky HE NPUMEHAIOT B COOTBETCTBUM C 5.5.6.1. KoppeKunto BbINMONHAKT B 3aBUCUMOCTU OT COOTBETCTBYIOLLETO CTaH-
AapTta Ha npoBeAEeHNE NCNbITAHUMN.

[MpoaomMKUTENBHOCTL PA0OTLI AOMONHUTENBHbLIX KOMMOHEHTOB 3aBUCUT OT CUCTEMbI aBTOMATUYECKOr0 pery-
NMPOBaHNA NOACUCTEMbI rEeHepaUnuun TEMMNOTHI:

- NPOAOIMKUTENBHOCTL PAbOTHLI LIMPKYNALMOHHOIO HAcCOCa, MCTOYHUKA HU3KOMNOTEHLUNANbHOW TENNOTbLI 00bIY-
HO CBA3bIBAETCA C MPOAOINKUTENBHOCTLIO Pab0ThI TEMMOBOIO HACOCA, CM. 5.5.9 ANA pa3sHbIX pabo4vnXx PEXKUMOB;

- AaBTOMATUYECKOE pPeErynmpoBaHne LMPKYNALUUOHHbLIX HACOCOB NEPBUYHbLIX KOHTYPOB 3aBUCUT OT YCTAHOB-
NIEHHOW CUCTEMbI, HANPUMEP, CBA3AHHOE C PETYNUPOBAHUEM HAKONUTENBLHOro 0aka B criydae OydepHOro oTonne-
HUA, CBA3AHHOIO C NPOAOIMKUTENbHOCTbLIO pabOTbl NCTOYHUKA BbIPAOOTKM TENNOTLI. B cnyyae pacnpeagenutens
XXNAKOCTU ANA oXnaXXaeHna unu Harpesa NePBUYHbIM HACOC MOXKET BKINKOYATLCA NEPUOJUYECKU UMK AaXKe NPO-
nycKaTb 3TY XXUAKOCTb Yepes ceb4;

- BPEMSA B pEXXMME OXXnaaHuna (pe3epBa) MOXKET ObITb BbIMUCINEHO MO Pa3HOCTM 00LLIErO BPEMEHU BKITIOYEHUS
MCTOYHUKA BbIPabOTKN SHEPTUX, HANPUMEP, B OTOMNUTENbHbLIA CE30H NP PabOTE B peXXUME OTOMNIEHUA U NMPU NPO-
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aomKuTenbHoCcTH pabdoTbl N0 5.5.9. Ecnu koppekunto Ko (COP) ana aencremnsa ¢ HacTUYHOW Harpy3Kou nNpuUMeHs-
IOT B COOTBETCTBUU 5.5.6, TO KONMYECTBO AOMONMHUTENBHOWN SHEPTNUN B PEXKMME OXXMOAHUSA Y>KE NPUHATO BO BHUMA-
HUE U HE NOANEXUT AanbHENLLEMY PACCMOTPEHMUIO;

- Ana 6biToBoro 'BC OT TennoBbIX HACOCOB C 3NEKTPONPUBOAOM 3arpy3ka HAaCOCOM HaKOMUTENbLHOro baka
0OJKHA ObITh Y>Ke NONHOCTLIO BKNtoYeHa B 3HadeHue KN4 (COPy) B cooTBeTCcTBUU C [17] Onarogapsa ucnbiTaHUio
CUCTEMBI.

5.5.10.2 AOCOpOLUMOHHbIE TEMNOBLIE HACOCHI U TEMMOBbLIE HACOCHI C NPUBOAOM OT ABUTraTENA BHYTPEHHETO
cropaHus

COOTBETCTBYIOLLAA YaCTb AONONMHUTENBHOW SHEPTUN (HANPUMEP, ANA LMPKYNALUOHHBIX HACOCOB, BEHTUNS-
TOPOB ropenok 1 nNp.) 4omkHa ObITb pacCCMOTPEHAa B 3aBUCUMOCTU OT NPOBEAEHUA UCTIbITAHUI TEMNMNOBLIX HACOCOB
C NPMBOAOM OT ABUrarens n abcopOLUMOHHBLIX TEMNMOBbLIX HACOCOB B PEXUME OTOMNEHNA U OLITOBOIO ropa4ero
BOJOCHaDXeHUS.

5.56.11 Obwme TennoBbie NOTEPU U BO3BPATHAA NOTEpPA Tensna nogcucTtemMol reHepaLum

5.5.11.1 PereHepupoBaHHbIe TENNOBLIE NOTEPU OT AONONMHUTENBLHBLIX KOMMOHEHTOB

[lononHuUTenbHaa 3HepPrna YacTU4HO nNpeodpasyeTcs B MOME3HYIO TEMMOBYIO SHEPIUIO, a YAaCTUYHO — B
Tennosble notepu. OOLLYIO BO3BPATHYIO AONOMNHUTENLHYIO 3HEPIruto, NepeaHHyo B cpeay TennoHOCUTENS
Qu gen, aux,rva» K CHUTAIOT MOMHOCTbIO BO3BPAaTHOW B COOTBETCTBUM C POPMYION (1) M BbIMMCAIAKOT NO (POpMYne

QHI/I(,gen,aux,rvd = ZVVgeun,:smr;w,k ' kgen,aux,fs,rvd,ks (43)
rAe Wyenauxk ~ — AONONHUTENbHAA SHEPrus BCMOMOraTenibHOro KOMMOHeHTa K, [DK;
Kgen, auxis,rvd k — 808 AONONMHUTENBbHON 93HEPIMU KOMMOHEHTA K, MONIHOCTbIO BO3BPATHAs Kak TEN0Bas dHe-
rma, bk

Oonsa Kyepn aux is,rva x AOTDKHA ObITh yuTEHa B 3Ha4eHum KI (COP) B COOTBETCTBUM C TUNOBLIMU UCTIbITAHMK-
amm no [2], TOCT 26963, [OCT P MOK 60335-2-40 ana TennoBbIX HACOCOB C ANEKTPONPUBOAOM, B 3TOM Cry4vae

kgen,aux,ls,rvd,k = 0.
TennoBble NOTEPU B OKPY>KaKOLLYLO Cpeay BCNOMOraTenbHbIX KOMNOHEHTOB Quyy gen, aux is: 0K, PACCHUTLIBA-

0T MO chopmyne
QHVI/(,gen,aux,Zs = 2 Wgen,aux,k ' kgen,aux,ls,k (44)

1 YYUTBIBAKOT KaK PEr€eHEPUPOBAHHbIE COrMAaCHO NMOKA3aTENo CHMXKEHUS TEMNEPAaTypbl, CBA3AHHOMY C MECTOMOMO-
YXEHWEM KOMMOHEHTA

QHW,gen,aust,rb! — %Wgen,aux,k ‘ kgen,aux,!s,k (1_bgen,aux,k), (45)

1€ Quuw gen,aux sl — BO3BPATHbLIE TENMOBbLIE NOTEPU BCMOMOraTerbHbIX KOMMOHEHTOB B OKPYXAlOLLYIO Cpe-

ay, K

Woen,aux k — BCMoMorartenibHasa 9Heprusa BCnomMmoraTenbHOro KOMnoHeHTa K, IK;

Kgen,aux Is.k — 2014 BCNOMOraTenbHON SHEPrnM KOMNOHEHTA K, NepeaaHHasa B OKPY>KakoLLYIO cpeay;
onpeaendoT Mo NPUNOXeHuo b;

Dgen,auxk — noKasaTteslb CHWKEHUA TeMmnepaTtypbl AnNd KOMNOHEHTA K, CBA3AaHHbIU C MECTOMOJI0XKEHU-

€M KOMMOHEHTA; 3HAYEHUA Dyop 4% x ONPEAENAIOT NO NPUNOXEHNUIO B.

5.5.11.2 ObLpme TennoBble NOTEPU NOACUCTEMbI FTEHEPALINY

OOwme TennoBble NoTepun Yepes 000noYKy NoACUCTEMbI FeHepauum MOryT ObITb NONy4YeHbl CyMMUPOBaHUEM
N0 KOMNOHEHTaM. B OCHOBHOM 3TO NOTEPU Yepe3 000n04Ky TENNOBOro Hacoca. Kpome Toro, noTepu ot ABUrarend
npuBoAa TEMNSIOBOro Hacoca, NoTEPU XPaHEHUA TENSTOBOW SHEPIrMn B DydrepHbIX EMKOCTAX OTOMMEHUA U TOPAYErQ
BOOOCHa0XEeHNA COOTBETCTBEHHO U NOTEPU COEAUHUTENBbHLIX TPYOONPOBOA0B MEXKAY UCTOYHUKOM BbIpabOTKM
SHeprum n dyde pHbIMU EMKOCTAMM.

OOwue TennoBble NOTEPU NOACUCTEMbI reHepaunn TENNOTbI B OKPYXKaoLWY cpeay Quy gen is ot K,
NOACUCTEMbI FeHepaLuMn TENOThI BKNKOYaKoT B Ce0A TENoBbIE NOTEPU Yepe3 000N04UKY; TENOBbIE NOTEPU BCMNO-
MoOraTesnbHbIX KOMMNOHEHTOB ONPEeAEenaT No popmyne

QHVI/Cgen,Zs,tot = QHI/I/,gen,ZS + QHVI/f,gen,aux,Zs = %Qgen,ls,k + QHI/I/Cgen,aux,Zss (46)
[4e QHWQQHJS — TEMNOBbLIE NOTEPU NOACNCTEMbBI TEHEPaAUNN HEPES 060]10‘—“(){ B OKPYXXAKWLYH Cpeay, ,U,}I(;
Qgen,ls,k — TEMNOBLIC NMOTEPK B OKPYKAKOLWYIO cpey KOMMNOHEHTA K NnoACUCTEMBI TrEeHEepPaunin, ,D,)K;

QHVI/Cgen,aux,Zs — TENMNOBbIE NOTEPU BCNOMOTIATENbHbLIX KOMIMOHEHTOB B OKPYXXAKOLLUYH CpEAY, ,U,)I(
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5.5.11.3 Bo3BpaTHble noTepu TennoTbl 000M04YKOU NOACUCTEMbI FEHEPaLINY
Bo3sBpartHble Tennosble NoTepu Yepes 00004Ky NOACUCTEMbI FeHepaLUMn TeNNOTbl Quy gen is b K, MOTYT

ObITb BbIYMCIEHbI C MOKA3aTENEM CHMKEHNSA TEMNEpPaTypbl N0 hopmMmyne

QH W,gen, Is,rbl — Z Qgen Isk (1- gen,k) : (47)

e Quep sk — TENNOBbLIE NOTEPU Yepe3 0DOMOYKY B OKPY>KAIOLLYIO Cpeay OT KOMMOHEHTa K N0ACUCTEMbI FreHe-
pauun TeNNOTHI, [DK;
Dgen aux k — MOKa3saTenb CHWKEHUSA TeMnepaTypbl A58 KOMMOHEHTA K, CBA3AHHbIN C MECTOMNOTOXEHUEM KOM-
NOHEHTA. 3HAYEHUS Dye, aux  AOTPKHBI ObITH ONpeaeneHbl N0 NPUNOXEHUHO b;
5.5.11.4 O0Lwwme Bo3BpaTHbIE NOTEPU TEMNOTbI MOACUCTEMbI reHepaLnn TENNOTI
OOume Bo3BpaTHblE TEMMOBbLIE NOTEPU NOACUCTEMBI FeHepaunun TeNNOTbl Quy gen is,mitorr AWK, BKIOYAOT
B ce05 BO3BpAaTHbLIE TEMMOBLIE NOTEPU YePE3 000MNOUKY, U BO3BPATHbLIE TEMMNOBLIE NOTEPU B OKPYXKAIOLLYIO Cpeay
OT BCMOMOTaTENbHbIX KOMMOHEHTOB PACCYUTLIBAIOT MO POPMYNe

QH W.gen,is,rbl tot — QHW gen,is,rbl + QH W,gen,atix,is, bl (48)
ae QHVI(,gen,Zs,rbi — BO3BPdATHbIE TEMJI0BbIE NMNOTEPU HEPEI 060]10‘—Il(y NnoACUCTEMbI TEHEPALUNN, ﬂ,}l(;
QHVI/(,gen,aux,ls,rbl — BO3BPdATHbIE TENNOBLIE MNOTEPU BO BCNMOMOTIatTe€J1bHbIX KOMIMOHEHTAX, ,D,)I(

5.5.12 BbluucneHue ooLero KonuyecTea NnoABOAUMON SHEPrun

5.5.12.1 TennoBbl€ HACOCHI C ANEKTPONPUBOAOM

5.5.12.1.1 Konn4yecTBo aNeKTPO3HEPrum, pacxoayemMoun TeNNOBbLIM HACOCOM B PEXKMME OTONMNEHUA

KonnuecTBo aNeKTpu4eCKon SHEPrun, pacxoayeMoun TENnoBbIM HACOCOM B PEXMME OTONNEHUS Eg .y i,
DK, MOXeT ObITb BbIYUCIIEHO CYMMUPOBAHUEM NOABOAMMOTO 3MNeKTpu4ecTBa 4ns COOTBETCTBYIOLLEro Lwara rno

doopmyne

I Nfs QH hp,sngl,j Nﬁ“ QH hp,combi,j
Hhpin = & RI(COP )y ngr; + 24 KITCOP compr; (49)
e Qp ppsnglj — BblpaboTaHHAasA TENMOBbLIM HACOCOM 3HEPIUSA B PEXXMME OTOMMEHUS Ha ware j, [k
Q4 hp.combi — BblpaboTaHHaaA TENMNOBbIM HACOCOM 3HEPIMUA ANA OTONNEHUA NPU napannensHom pabo-
Te Ha ware J, [bX;
KNA (COP) i sngrj — KOIPPUUMEHT PYHKLMOHUPOBAHKSA TOSIbKO B PEXUME OTOMNSIEHWA HA ONPEeAEeNeHHON pa-

Oo4ven ToYKe Lara j; I(PUHUMAaETCA B KavyecTBe KoadpduuueHTa none3Horo AeNCTBUSA
Ang wara uenukom, [x;
KNA (COP) 4 compi j — KOIDPUUMEHT (PYHKLIMOHUPOBAHUSA B PEXXMME OTOMSIEHMS NOMELLIEHNI NpY naparnnesb-
HOM AEUCTBUK B pabo4en TouKe Lwara j; NPUHUMAETCA B Ka4ecTBe KO3dpdpuLIMeHTa No-
Ne3Horo A4eNCcTBnAa AnNsd Uenoro wara;
N,  — YUCIO LLaros.
5.5.12.1.2 Konn4yecrtBo aNeKTPO3HEPIrnn, pacxogyemoe TennoBsbiM HACOCOM B pexume [BC
Konn4yecreo anekTpodHeprum, NoABOAMMON K TENNOBOMY Hacocy B pexxmume [ BC E i, DK, ANS nonyye-
HUA ObLITOBOW ropssyen BoAbl, MOXET ObITb paccYmUTaHO No popmMyne

N .
bins QW,gen,out,sngZ,j

E o = e L P -t +
W ,hp,in ,Z"' Kl—lﬂ(cop)t,sngl,j es,sngl ‘W ,snhgl tot

N 50
fs Qu gen out,combi, j P ¢ (50)
KT .D. COP)t combi,j es,combi W combi tot
A€ Qu hp,out sngl.j — TennoBas saHepreTn4yeckasa noTpedHoCcTb noacuctemMsl pacnpeaeneHua BC Ha ware J,
KOTOPYIO TENNOBOW HACOC NOKPLIBAET TOMbLKO npu pabote B pexxume [ BC, [DK;
ngenioummb;j j — Tennosas dHepreTuyeckas noTpedHOCTb noacucTembl pacnpegenenna [BC Ha ware J,

KOTOPYIO TEMNNOBOW HACOC NOKPLIBAET B PEXMME napannenbHoro aenucreungd, Ibx;
KMA (COP); spgij — KOIPDUUMEHT DYHKLIMOHUPOBAHUS B PEXMME NPUrOTOBNEHNS ObITOBOW ropsiien BOAb
Ha ware j Tonbko B pexxume [ BC B cootBeTCcTBUKU C[1 /7], KOTOPLIN NPUHUMAETCH B Kaye-

ctBe Kl anga uenoro wara, [bx;
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KMA (COP); compi.j— KOIDDULNEHT PYHKLIMOHUMPOBAHUA AN NPUTOTOBNEHUST ObITOBOW ropsiyen BOAbI Luara j
npu napannensHoM AEUCTBUU; MPUHUMAETCA B KQYECTBE KOdhdPULUMEHTA NONE3HOro AEN-
CTBUA AN4 uenoro wara, [bx;

Pes.sngt — noABOAUMAA JreKTpuYeckaad MOLLUHOCTb ANA NOKPLITUA TENNOBLIX MOTEPb XPaAHEHUA B
cooTBeTCcTBUU C [17] npu paboTe Tonbko Ana BC;

Pes.combi j — NoABOAUMAA ANEKTPUYECKAA MOLLUHOCTb ANA NOKPLITUA TEMNNOBLIX NOTEPb XPAHEHUA B
cooTtBeTcTBUU C [17] npu napannensHon pabote (otonneHue un NBC);

tw sngl tot — o0Oulee Bpemsa nepuoga BbiMMcneHun npu padote Tonbko Ana BC;

E combi tot — 0bOLuee BpeMs nepuoaa Bbl4MCeHUn Npu napannenbHon pabtote (otonneHue n [BC);

Npine — KONMYEeCTBO LLAroB.

PacnpeaeneHue obLiero BpemeHun aencteuda Ttonbko Ana N'BC n napannensHaa paboTta 3aaatoTcs A0nen
napannenoHOn onepauunn, KoTopasa onpegeneHa, Kak and noTepb XpaHeHud no 5.5.9.2.

puMedyaHUe—Ilpn OTCYTCTBMU 3HAYEHUWN NO [17] BEIMUCAAKOT TaK Xe, Kak ANnd peXxXumMa oTONNEeHUA, HO TONBKO
0Na nonepeMeHHo padoTarowmx cuctem; 3HadeHna KId (COP) ana ncnonb3oBaHna — no 5.5.5.2.

5.5.12.2 AbBcopOUMOHHbIE TEMMOBLIE HACOCHI U TEMMNOBLIE HACOCHLI C MPUBOAOM OT ABUraTenNsd BHYTPEHHEIO
CropaHus

BbliyncneHne nogBoanMon SHEPruun (TONIMBO UNK O0TX0A4ALLAA TENNOTA, CONHEYHas SHEPTNA COOTBETCTBEH-
HO) B NOACUCTEMY reHepaLnm 3aBUCUT OT NPUMEHEHHOIO0 cnocoba ucnbiTaHna aAnga onpeaeneHns XxapakTrepucTUKU
KI'Ad (COP), Bknto4vada Bo3BpaT Tenna ot ABUratend u BCroMoraTtenbHbIX YCTPOUCTB.

Ecnu BO3MOXHbIWM BO3BPAT TEMNMAa U3 XXMAKOCTU OXINaXaAeHUA ABurarens n/munm otpadboTaHHOro rasa aBurare-
N 1 BCNOMOraTenbHbIX YCTPOUCTB yUYnThbiBaeTCcAa B 3HaYeHUAX KI'A (COP), To aHeprud npuBegeHNAa B 4ENCTBUE
MOXET ObITb BbIMUCNEHA, TAK e KaK Ansa 9NeKTPonpuBOAHbLIX CUCTEM o cpopmyne (49). STOT NoAXo 4 COOTBET-
CTBYET rpaHuLe CUCTeEMbI, 3agaHHOU B 4.1.

Ecnun 3Ha4veHuda KI' 4 (COP) yuntbiBalOT TONBLKO KONMMYECTBO TEMNA B pa3BA3Ke HA KOHAEHCATOPE TEMMOBOIO
Hacoca, TO BbipabOTaHHOE KONUYECTBO TEMNMOTbLI HA OCHOBE TEMMNOBOW 3HEPreTU4eCcKon NOTPEOHOCTN NOACUCTEMBI
pacnpeaeneHns AomMKHO ObITb CHMXEHO 3a CYET BO3BPATHOW 3HEPIUK OT ABUraTens U BCNOMOraTeribHbIX YCT-
POUCTB. KONMYeCTBO TOMNMBA U TENNOBOU 3HEPIUK, NOABOANMOE K TENNOBOMY HACOCY C NMPUBOAOM OT ABUraTens
MM adbcopoLMOHHOMY TEMNOBOMY HACOCY Ey p, in, DK, COOTBETCTBEHHO BLIYMCNAIOT NO hOpMyrie, KOTopas NpUMe-
HAETCA ANnd onepauun OTONNeHNs NOMeLLEHUN U rTopAYero BOAOCHADXeHUS, a TakKe ANna paboThl B peXxXxuMe eau-
HUYHOTO UMM KOMOUHNPOBAHHOIO AENCTBUA COOTBETCTBEHHO, €CINKN TPpedyeTcA:

N,
bins th, j Qeng,rvd, j = kgen,aux,ls,rvd 'WHW,QEH.HUXJ

Ehp,fn = E Kﬂﬂ(cop)j , (o1)
rne th,j — 3Heprus, BbipaboTaHHasa TENNOBbLIM HACOCOM Ha Luare J, [bx;
Qeng,m j — BO3BpAaTHAasa SHepPrnda oT ABUraTend BHYTPEHHEro CropaHnsa Ha Lare J (Tornbko ANA TEMNNOBLIX

HacoCOB C NpUBOAOM OT ABurarens), [bx;

Kgen.aux Is,vd — BONS AONONHUTENBHOW S3HEPINK, BO3BPATHAA KaK TeNnoBas 3Heprusi (B 3aBUCMMOCTU OT UC-
NbITAHUA),

Whw gen aux j — AONONTHUTENbHAA SHEPrUA Ha ware J, [k,

KMNA (COP); — koadbdPUUneHT PyHKLUNMOHUPOBAHNA HA paboyen TOUKE Lwara J, NpuHATbIN B KavecTtse Kl ang
Lleroro Lara B COOTBETCTBYIOLLEM pexume padot, BT/BT;

Pes sngi — NoaBOAUMAZA SNEKTPUYECKad MOLLHOCTb ANA NOKPLITUA TENNMOBLIX MOTEPb XPAHEHUA B COOT-
BETCTBUU C [17] npn AE€UCTBNN TONBLKO AN ropsa4ero BO40CHaA0KEHUA;
Nyoo — YUCIO LLaros.

B03BpaTHYIO 3HEPTUIO Qg g BBIMUCIISIOT HA OCHOBE PE3yNbTaToB UCTbITAHUW UM AAaHHbIX NPOU3BOAMUTE-
nd. 3Ha4YEHUE TENNMOTBOPHON CNOCOOHOCTU TONNMBA (MONe3Hoe Unun odLuee) 3aBUCUT OT TOTO, KAKOE U3 ITUX 3HAYE-
HUW NPUHUMAIOT BO BHUMAHNE HA NCNBITAHUAX TEMNMNOBOro Hacoca ¢ NPUBOAOM OT ABuratend. OnpeaeneHna apy-
rmx ctaHgaptos, Hanpumep [25], TOCT 31168, A0mMKHbI ObITb YYTEHbI KAK MOXKHO Ny4LLE.

[lepepacnpeaeneHune BO3BPaTHON 3HEPINN K COOTBETCTBYIOLLIMM padbounM pexxmumam (ecrnm TpedyeTcs) crne-
AyeT oLleHuBaTh ANA KOHUrypaunmm KOHKPETHON CUCTEMbI B 3@aBUCUMOCTU YCTAHOBNEHHbLIX KOMMOHEHTOB U YCT-
POUCTB aBTOMaTU4YE€CKOro perynmpoBaHus.
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5.5.12.3 Konn4yectBo NoTpebnaemMon pe3epBHON SHEPTUN
5.5.12.3.1 SnekTpnyecknum pe3epBHbIN HarpeBaTernb

Konu4ecTtBo 00LLen anekTpoaHeprum, Heobxoammoe Ana paboTbl pe3epBHOIO HarpeBaTens Eqyyy by in, K,
BbIYUCINAIOT N0 popMyne

N,
oins (QH,genout,j + QH.genis,j ¥ Hpuj (S genoutj + Sw genis,j Kw bu,j

E n= 2 - 52
HW b in = nH,bu nI/V,bu : ( )
rae Qugenoutj — Tenno_Baﬂ aHepreTuyeckasd noTpedHOCTb MOACUCTEMbI pacnpeierneHna OTOMNMEHUA Ha
ware J, by
QH,gean, ;] — Tenno_Bble NoTEPU NOACUCTEMbBI FTEHEPALIMX BCNEACTBUE onepaLnm OTOMNMEHUA NOMELLIEHUN HA
ware J, bk
KH bu i — J0n4d TENNOBOU 3HEPTUKN ANA OTONNEHUA NOMELLEHNN, MOKPbIBAEMaAA PE3EPBHLIM HAarpeBarte-
NeM Ha Liare J;
NH bu — 3PP EKTUBHOCTb ANEKTPUHECKOro Ppe3ePBHOr0 HarpesaTend AN pexkuma oTonneHna NnoMeLLe-
HUN, DK

Qugenoutj — TEMNOBAA dHEpreTu4eckasn NoTpPeOHOCTb NOACUCTEMbI pacnpeneneHns ObITOBOro ropavyero Bo-
nNocHabXXeHusa Ha ware J, Ibx;

Qwgentsj — TENNOBbIE NOTEPM NOACUCTEMbI rEHEPaALMM BCNEACTBME Onepaummn ObITOBOro ropsivero BOA0-
CHabXkeHua Ha ware J, bk

Ky bu,j — 1014 TENNOBOW 3HEPrnn ObITOBOIO ropsayero BOg0CHA0XKeHUS, NOKpbiBaemMasi pe3epBHbIM Ha-
rpeBaTerieM Ha Lare §;

Nw bu — 3PP EKTUBHOCTb SNEKTPUHECKOrO PEe3epPBHON0 HarpeBaTens And pexkMma ObITOBOro rops4ero
BOOCHADXEHUSA:

Npine — YUCNO LIaros.

ISP PDEKTUBHOCTb SINEKTPUYECKOTO Pe3ePBHOr0 HarpeBaTensa AonyckaeTca onpeaendaTb N0 NPUNOXKeHuto b.

5.5.12.3.2 TonnMBHLIU pe3ePBHLIN HArPEBATENDb

TonnuBHbLIE pe3epBHLIE HArPEBATENU PACCYUTLIBAIOT TEM XK€ METOA0M, YTO U ANEKTPUYECKNE PE3EPBHLIE
HarpeBaTenn. OaHako apdPEKTUBHOCTL PE3EPBHOIO HarpeBaTens 40mkHa ObITb YCTAHOBIIEHA B COOTBETCTBUU C
[14], [15], [9], [16] Ana HarpeBaTeneun pe3epBHbLIX TENNOreHepaTopoB HA TOMNJUBE.

5.5.12.4 ObLuee aHepronoTpedneHune

OOLas sHeprus, noTpednsemasn TeNNOBbIM HACOCOM U PE3EPBHLIM HarpeBaTeneM Eqyy gen in, DK, BBIYUCHIA-
eTcd no coopmyne

Ervwgenin = Exnpin ¥ Ewnp.in T Enw bu,in (93)
rie Egppin  — SHEpPrus, notpebnsemasn TennoBbIM HACOCOM B PEXKMUME OTONNEHUsI NOMELLEHUN, [DK;
Evwnpin — 2Heprus, notpebnaemMas TennosbiM HACOCOM B pexxiumve 'BC, [Dk;

Ervwpuin — 00LLIAA SHEPIUA, noTpebnaemasn pes3epBHbIM HarpesaTtenem, K.

5.5.12.5 Tennota okpyxawLleun cpeabl, UCnornbdyemad noagCUCTEMOU reHepaLuin

Konn4yecTBO TENMOTbI OKPY>KAatoLLEN cpeabl, UCMONb3yeMON ANS BbIPpAOOTKM TEMNNOBOW SHEPTNN TEMNNOBbLIM
HACOCOM A11A NOKPLITUA NOTPEOHOCTN OTONNEHUA U/MNn ObITOBOU ropsaven BOAbI, MOTEPU NOACUCTEMbI rEHeEpaLInUK
BbIYUCNAOT B COOTBETCTBUK C cpopmynon (1). B aTom cnyyae Bo3BpaTtHaa AOMNONHUTENbLHAA 3HEPIrUa A0S KHA
ObITb yCTaHOBNEHA Ha HYNb (Kgen aux s, = 0) ANA 3NEKTPONPUBOAHBIX TEMOBbLIX HACOCOB, UCMbITAHHbLIX MO [2],
[OCT 26963, TOCT P MGK 60335-2-40. [lna TennoBblX HACOCOB C NPUBOAOM OT ABUraTtena U rasoBou TYpPOWHbI
nokasartenb Kyep aux is, v 3SABUCUT OT 40NN, YYTEHHOU BO BPEMSI UCTbITAHUMN.

5.5.12.6 CesoHHada xapakrepuctuka TCT n pacxoaHbln akTop nNogCUCTEMbI FreHepaLnn

5.5.12.6.1 ObLmMe nonoXxeHus

[1pu onpeaeneHnn ce3oHHou xapakrepuctukn TCT onpeaendatoT ABa XapaKkTEPHbIX 3HAYEHUA, ANA Pa3HbIX
CUCTEMHBbIX TPaHUL, T. €. ANd NOACUCTEMbI TeHepaLUK U TENNOBOIO Hacoca Kak UCTOYHUKA 3HEPTUMN.

5.5.12.6.2 GnekTponpmnBoaHbIE NOACUCTEMbI FTEHEPALIUKA

OO0 nokasatenb CE30HHOW XapakTEePUCTUKU NOACUCTEMbI reHepauun Tennotbl SPFy 5on BBIMUCTIAIOT
No OopmMyne

QH ,gen ot T QI/I/,gen,out

SPF = , 54
HIV gen EHW,gen,in T WHW,gen,aux ( )
i€ Qugenout — NOTPEOHOCTb TEMMOBOW SHEPrUM ANsi OTONUTENBHON NOACUCTEMBI pacnpeaenenns, bk,
Quwgenout — MOTPEDOHOCTL TEMMOBOM 3HEPIUM ANA noAcucTeMbI pacnpeaenenus BC, [x;
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Evwgenin — oOLLee KONMYeCcTBO JMeKTPOoO3HEePrnn, noaBoaMMON K TEMNMOBOMY HACOCY U PE3EPBHOMY Ha-
rpeBartento, [hx;

Whw gen,.aux — KONUYECTBO AOMOSTHUTENBHOW SHEPrUM, NOABOAMMON B NOACUCTEMY reHepaumm, K.
[lokazaTenb Ce30HHOM XapaKTepPUCTUKM TENNOBOTO Hacoca SPFyy p, BBIMUCASIOT NO (POpMyIe

Qunp +Qw pp

SPFHW’hp B EHW,hp,fn "'Wgen,aux,sc T Wgen,aux,sby ’ (55)
rae Qupp — TennoBas 3Heprusd, BbipaboTaHHaA TEMNMOBbIM HACOCOM B PEXXMME OTOMMEHUA NOMELLE-
HUWU, [DK;
Quhp — TennoBag 3Heprug, sbipaboTaHHasa TennoBbIM HACOCOM B pexxume BC, [DK;
Evwnpin  — 0DLUEe KONNYECTBO ANEKTPO3HEPrK, NOABOANMON K TENNOBOMY HACOCY ANSA NOKPLITUS TEN-
NOBOW NOTPEDHOCTHN, DK,
Wien auxsc — KONUYECTBO AOMOSTHUTENbHOW BHEPTUK ANA CUCTEMbI UCTOUHUKA, [DK;

Wien,aux sy — KONMUYECTBO AOMNOMHUTENBLHON S3HEPTUM ANA TENNOBOr0 HACOCA B PEXUME OXXKUAAHUA, [DK.
[Tokasarernb CE30HHON XapakTeEPUCTUKM ECTb 0DpaTHasa BeENM4YMHA Nokasartens 3aTpar. [Tokasarens 3arpar
MO CMCTEMbI TEHEPALIUN €1y gepn BBIMUCTIAIOT NO hOpMYNE

!
eHW,gen B SPE—IW,gen’ (56)

rae SPFy gen— NOKa3aTenb CE30HHOTO (PYHKLUMOHMPOBaHUA NOACUCTEMbI FEHepaLun.
5.5.12.7 ObLuee KonnM4yecTBO TENMOTbI, BbIpaDOTAHHOM TEMOBLIM HACOCOM U PE3epPBHbIM HArpeBaTenem
Konn4ecTtBo TENNOBOW 3HEPrnK, BbipaboTaHHOW pe3epBHbIM HarpeBaTenem Quuy py out LPK, BBIMUCNAIOT NO
chopmyrne
Nbfns

QHW,bu,out — ZH(QH,gen,out,j T QH,gen,Zs,j)kH,bu,j +(QW,gen,out,j +QW,gen,Zs,j)kW,bu,j , (57)
j:

M o0LLee KONMYeCTBO TENNOTbI, BbIpaDOTAHHOW TENNOBLIM HACOCOM Qi outs LK, BBIMUCTIAIOT MO (pOpMyIne

Nbfns
QHW,hp,out — %[(QH,gen,out,j T QH,gen,Zs,j) "‘(QI/I/,gen,out,j +QW,gen,Zs,j)] o QHW,bu,out: (58)
rae Ky pu, i — J0NA TENNOBOU JHEPrun And OTONNEHUd, NoKpbiBaemMas pe3epBHbIM HarpeBaTenem Ha
ware J, [bx;
QpH genoutj — TENNOBasi 3HepreTnyeckas NOTPeOHOCTb NOACUCTEMbI pacnpeaeneHns ans OTONNeHUA Ha
ware J, [bx;
QHgenisj — TENNOBbIE NOTEPU NOACUCTEMbI reHepauuu BCneacTB/e onepaumn oToNNeHns NomMeLeHnm Ha
Liare J;
Kw bu i — ponda tennoBou aHeprun anga 'BC, nokpbiBaemMmasa pe3epBHbIM HArpeBaTtenem Ha ware J, [hx;

Qugenoutj — TENNOBAsA aHepreTquCK_aﬂ NoTPeOHOCTb NOACUCTEMBI pacrnpeaeneHnsa ObITOBOIO ropsyero Bo-
oCHabXeHua Ha ware J, [DK;

Qugentsj — TENNOBbIE NOTEPU NOACMCTEMbI FeHepaLmnn BCneacTeue onepaumm ObITOBOIO ropsiyero BoA0-
CHabXkeHua Ha ware j, bk

Quwppout — TENNOBAA 3HEPTUSA, BbIpa0OTaAHHAA TENNOBbLIM HACOCOM;

Npine — YKCNO LWaros..

5.5.13 Pes3ynbraTbl pacyeToB

B pe3synbrare pacyeToB A0HKHbI ObITb MONy4YeHbI crneayoLwme JaHHbIe:

- KONMUYECTBO NOABOANUMON SHEPIUU ANA NOKPLITUA TENMOBOM NOTPEOHOCTUN NOACUCTEMbI pacnpeneneHns
[cM. 5.5.12.4 n opmyny (53)];

- 00LUKME TennoBble NOTEPU NOACUCTEMbBI reHepaumnmn [cMm. 5.5.11.2 n bopmyny (46)];

- 00LLKME TENNOBLIE NOTEPU NOACUCTEMbBI reHepaLunun, BO3BpPAaTHbIE ANA OTONMeHnda nomMmeLwleHmu [cm. 5.5.11.4
n popmyny (43)];

- 00LIAaAa AononNHUTENbHAA 3HEPIrUA, NOABOANMARA K NoACUCTEME reHepaunn [cm. 5.5.10 u opmyny (42)].

Heoba3arenbHble BbIXOb:

- 0OLLEee KONMMYeCTBO TENMOTbI, BbIpabOTAHHON pPe3epBHbIM HArpesarenem [cMm. 5.5.12.7 n oopmyny (57)];

- 0bLLEee KoNM4YeCcTBO TENMNOTLI, BbipaboTaHHOE TENNOBbLIM HACOCOM [CM. 5.5.12.7 n dopmyny (58)];

- BCeoOLUune nokasaTtenum ce30HHOro OyHKLIMOHNPOBaHUA/nokasarenbs 3arpat nogCUCTEMbI reHepaLmnm [CM.
5.5.12.6 u dopmynel (54), (55), (56)];

- NONMHOCTLIO UCMONMb30BaHHAA TEMNNOTA OKpyKatoLLen cpeabl [cM. 5.5.12.5 n dbopmyny (1)].
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[lpunoxeHue A
(cnpaBo4yHoOe)

[Tpumep UCXOaHbIX METEOPOJIOrMYeCKUX AaHHbIX

A.1 Mpumep ncxogHbIX METEOPONTOrMUYECKUX AaHHbIX

[lpn npoBeAeHUN pacHeToB HeOBX0AMMO OLEHUTbE U annpOKCUMNPOBATL MOJOBYHO COBOKYMHYH MOBTOPSIEMOCTL
TeMnepaTypbl HApYXHOro Bo3ayxa B MecTe ycTtaHoBkM TCT. B HacToAeM npunoxeHun npefcrtaBneH cnocod annpokcu-
MaL N HeOOXOAUMBIX KNMUMaTOMNOrMYeCcKUX AaHHbIX, 6a3npyoLLNACA Ha NoYacoBbIX 3HAYEHUAX TeMnepaTypbl HaPYXXHOMo
BO3JyXa.
3 criydae OTCYTCTBUSA AOCTOBEPHLIX YCPEAHEHHbBIX MOYacoBbLIX 3HaYeHWR TemnepaTypbl MOXET OblTb NCMONB30-
BaHa [12], koTopasa dopMUpyeT ycpeaHEeHHble Mo4YacoBble KINMMaTOMNOrM4Yeckne faHHble, B TOM YUCNe U 3HaYeHUs
TeMmnepaTypbl HaPYXHOro Bo3Jyxa, paccyHuTaHHble Ans NoO0i TOMKM MUpa Ha OCHOBE CTAaTUCTUHECKUX KIUMaTUYeCKnX
NaHHbIX.

[TpMep rogoBO MOBTOPSEMOCTU 3HAYEHUIA TeMMnepaTypbl HAPYXKHOro Bo3ayxa nNpefcTaBfeH Ha pUCyHKe A.1.
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1 — rogoBaa NOBTOPAEMOCTb TeMMepaTypbl HAPYXHOro Bo3ayxa, 2 — 3HavyeHUa TemnepaTypbl
HapyXHoro Bo3gyxa, °C; 3 — KONWYeCcTBO YacoB CTOAHMA TemnepaTypbl HapyXHOro BO34yXa
c warom 1 K (4).

PucyHok A.1 — ['ogoBasa NOBTOPAEMOCTb 3HAYEHUN TeMNepaTypbl HAPYXHOMo BO3gyXa

A.2 BbluncneHue rogoBoU NOBTOPAEMOCTMU
MicxoaHble AgaHHble COPTUPYIOT NO TeMnepaTypHbIM WaramMm ¢ uHTepsanom 1 K, Ha4MHarowuMca ¢ MUHUMalbHOW

TemMnepaTypbl HAPYKHOro Bo3gyxa. Bpema wara 1 K cCOOTBETCTBYET Nepuogy BpeMeHU (KONUYeCTBY YacoB) Ha COOTBET-
CTBYKOLLEM LWare ¢ UHTepBanom 1 K.

KyMynaTuBHaa rogoBad MOBTOPAEMOCTb 3HaYeHWUW TeMnepaTypbl HapyXXHOro BO3AyXa npeicTaBrieHa Ha
PUCYHKe A.2.
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1 — KyMyNAaTUBHaA rogoBas NMoOBTOPAEMOCTb 3HAYEHUA TeMmnepaTypbl HAPYXHOro Bo3gyxa; 2 — 3HaJYeHWa Temnepa-
Typbl HapyXHoro Bo3ayxa, °C; 3 — KyMynATMBHOE KONMWYECTBO YacOB HWXEe COOTBETCTBYIOLWENW TemnepaTypbl
HapyXHOro Bo3ayxa

PucyHok A.2 — KymynaTuBHas rogoBas NOBTOPSEMOCTb 3HAYEHUI TeMnepaTypbl HApyXHOro Bo3ayxa

A.3 BbluncneHue KyMynaTuBHOU roqoBon NOBTOPAEMOCTH
[040OBYHO MOYacOBYH MOBTOPAEMOCTb TeMnepaTypbl HAPYXHOMo Bo3gyxa CYMMUPYHOT MO WaramMm WU onpepensarT
KYMYNATUBHYO o 0BYH MOBTOPAEMOCTb YacoB A0 wara A(1 < K < Npjns)Npo i, 4, N0 popmyre

K
Nhok = _21Nno, i (A1)
J‘=

Ae  Npgj— KONUYECTBO HYacoB ANA pacyeTHOro Lwara, v,
| — HOMEp pacyeTHOro Liara;
Npins — KONMUYECTBO LUAroB.
A.4 BbluucneHue rpagyc-4acoB oTonneHus
[papyc-vacbl oTONNEHMA Ha kaxgom ware j, °C-u, DHy ;  MoOryT ObITb onpeaeneHbl U3 COOTBETCTBYHOLLEN Pas3HO-
CTU Hapy>XHOW TemMnepaTypbl Ha paccMaTpUMBaeMOM LWare U pacyeTHON TeMnepaTypbl BO3gyXa BHYTPU NOMELLEHUA NO

dopmyne
DHy = N;i (8 ges — 06 ), (A.2)

rAe  N;— KOnmM4ecTBO YacoB Lara j, u;
0; ges — Pac4eTHasA TemMnepaTypa BHYTpU nomeLleHuns, °C;
O, — TemnepaTypa Hapy>XHOro Bozgyxa Ha ware j, "C.
A.5 BbluucneHue KyMynATUBHbIX rpagyc-4acoB OTONNEeHUsA
KYMYNATUBHBIE rpajyc-vyackl OTONNEeHUA 4NaA 4aHHOro wara K BelYUCnarT cyMMUPOBaHUEM rpagyc-4acoB OTonne-
HUA ANd npeablgyLwmx waroB oT 1 4o k:

K
DHp g = ZIDHHJ: (A.3)
j:

rae DHy g — COBOKyMHblE rpagyc-Yackl OTOMNEHNUA A0 TeMnepaTypbl 6, cooTBeTCTBYOWEN Wwary K(1 < K < Ny;,6), "C-y;
DHy, ; — konu4ecTBO rpajyc-4acoB oTonneHus Ha ware j, “C-y;
| — HOMep pacyeTHOoro Liara;
Ny e — KONMUYECTBO LLAroB.
3Haa 4YMCNO COBOKYMHbLIX rpagyc-4acoB OTOMMNEHUA, BECOBbLIE NoKasaTenu Ana padboTebl TENNOBOroO Hacoca MOryT
ObITb BbIMUCIIEHBI B COOTBETCTBUK ¢ hopmynamMmn (A.1) n (A.2).
[TouMep OLIEHKM METEeOoPONorMyeckux AaHHbIX npeacTtaBneH B Tabnuue A.1.
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Tadbnwnua A1 —Tlpumep OUEHKN METEOPONOrMYecKMx AaHHbIX (Ha OCHOBE YCPEAHEHHbLIX 3a Yac U3MEPEHUN B
Gelterkinden, Bl, Switzerland)

BecoBon BecoBoil
llaroBoe KyMynaTneHoe KyMynaTuBHbIe | nokasaTenb ANA | nokasaTemnk nns
LLlarwn BpeMS LLaroBoe DH,, 20/15 rpagyc-yachl pexuma hexuMa MBC
Bpe M4 DH,, 20/15 O(TUT;T?H;)H (war 1 K)

— 11 3 3 93 93 0,00 0,000
- 10 / 10 210 303 0,00 0,001
-9 3 18 232 535 0,00 0,001
— 8 12 30 336 871 0,00 0,001
-7/ 24 54 648 1919 0,01 0,003
— 6 33 87 858 2377 0,01 0,004
-5 31 118 779 3152 0,01 0,004
—4 26 144 624 3776 0,01 0,003
— 3 72 216 1656 5432 0,02 0,008
— 2 114 330 2508 7940 0,03 0,013
— 1 207 537 4347 12287 0,06 0,024
0 250 787 5000 17287 0,07 0,029
1 243 1030 4617 21904 0,06 0,028
2 306 1336 5508 27412 0,08 0,035
3 368 1704 6256 33 668 0,09 0,042
4 230 1934 3680 37348 0,05 0,026
5 295 2229 4425 41773 0,06 0,034
6 331 2560 4634 46407 0,06 0,038
/ 314 2874 4082 50489 0,06 0,036
8 293 3167 3916 54005 0,05 0,033
9 281 3448 3091 57096 0,04 0,032
10 376 3824 3760 60856 0,05 0,043
11 336 4160 3024 63880 0,04 0,038
12 373 4553 2984 66864 0,04 0,043
13 341 4874 2387 69251 0,03 0,039
14 322 5196 1932 71183 0,03 0,037
15 341 5537 1705 72888 0,02 0,039
16 426 5963 1704 74592 — 0,049
17 371 6334 1113 75705 — 0,042
18 393 6727 /86 76491 — 0,045
19 376 7103 376 716867 — 0,043
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BecoBon BecoBO
laroBoe KymMynaTtneHoe | KymMynaTUBHbIE | nokasaTenb ANS | nokazaTenk nns
LLlarwn BpEMS LaroBoe DH,_, 20/15 rpagyc-yachl pexXuMa hexinma FBC
Bpe Ms DH, 20/15 O(Tu(j;”r-lﬂl(d)ﬂ (war 1 K)
20 295 7398 0 /6867 — 0,034
21 291 /689 0 76867 — 0,033
22 246 7935 0 76867 — 0,028
23 171 8106 0 76867 — 0,020
24 163 8269 0 76867 — 0,019
29 100 8369 0 /6867 — 0,011
26 103 3472 0 76867 — 0,012
27 74 8546 0 716867 — 0,008
28 67 3613 0 /6867 — 0,008
29 56 3669 0 76867 — 0,006
30 42 8711 0 /63867 — 0,005
31 26 8737 0 /63867 — 0,003
32 8 87495 0 /6867 — 0,001
33 11 38756 0 76867 — 0,001
34 2 8/958 0 716867 — 0,000
35 2 3760 0 /6867 — 0,000

A.6 MecsAaYHbIN nepuog BblYUCIIEHUN
[ns mecayHoro nepuosa BbIMUCIEHWA NOBTOPSAEMOCTb U KYMYNATUBHAA MOBTOPAEMOCTb ANA KaXAoro Mecsaua
onpeaensarT No NpUBeAEHHBIM rpaukam CTaTUCTUYECKUX AaHHbLIX COOTBETCTBYHLWEro mecsaua. lNpumepsl rpaduKkos
0189 AHBapA U aBrycrta rnokasaHbl Ha pucyHke A.3.

1
800 800
700 700
T
AT nTrn &
3% T C LT 3 2
LT
TRy
TCC T 2
- OOy

-11-9-7-5-3-113 57 9 11131517192123 252729 313335
2

1T — KyMynaTuBHaA

1
-19-7-5-3-113 57 911131517192

2

(e o (NN I DN DN DN N ——
-_—f ¢ ] ! J | | |
w -1 I !} 1 | |
w©o-___ 1 1 1 [ | |
- I I I I [ | |

NOBTOPAEMOCTb TeMMNepaTypbl HAPYXHOMo BO3dyXa B AHBape, 2 — TeMmnepaTypbl HapyxHoro Boszfayxa, °C;
3 — KyMyNAaTMBHOE YUCMNO 4YacoB C TeMMePaTypPON HUXE COOTBETCTBYIOLEW TeMMepaTypbl HAPYXHOro Bo3gyxa, 4, 4 — KyMyIsTUB-

Hag MNOBTOPAEMOCTb TEMMNEpPaTypPbl HAPYXHOIo BO3JyXa B aBrycTe

PucyHok A.3 — KyMynATUBHasA NOBTOPAEMOCTb TEMMepaTYpPbl HAPYXXHOIro BO3gyxa
B AHBape (cneBa) U aBrycre (cnpasa)
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[lpunoxeHue b
(cnpaBo4yHoOe)

PekomeHAyeMble TUNOBbLIE 3HAYEHUA HEKOTOPbIX TeXHU4YecKux napamertpoB TCT

b.1 YcTaHOBKa aBTOMaTU4YeCKOro perynupoBaHusa TemMneparypbl TENNIOHOCUTENA, Nog4aBaeMoro B CUCTEMY OTO-
nneHua (TemnepartypHbiU rpadouk nogaum tenna)
PacYeTHble rpad®uUKkM nogadvn TENNMOHOCUTENHA B CUCTEMBl OTOMMEHUA ¢ TUNWYHBIMKW  ANA EBponbl ycTpoUcTBaMu
aBTOMaTUYECKOro perynupoBaHua npuBegeHbl Ha puUcyHke b.1.
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1 — TeMnepaTypHble rpapuKkn nogavun TennoHoCcUTena B CUCTEMBbI OTOMNMEHWUd; 2 — cucTemMa OTOMNNEHMA C paguatTopamu;
3 — HanonbHas cUCTeMa OTONNeHUdA;, 4 — nogarljaa TeMnepaTypa TeNNOHOCUTeNd B cUcTeMy oTonneHuda,”C; 5 — TeMnepaTtypa
Hapy»XHoro Bosayxa, “C

PUcyHoKk B.1 — TemMnepaTypHble rpaduku nogadun TennoTel B pagnaTopHble U HanoMbHbIE CUCTEMbI OTOMNMEHUS

Temnepatypa nofjayu (nojatoliasn) TENOHOCUTENA B CUCTEMY OTOMMEHUA B 4eq5 C, ONpeaenseTcs
no oopmyne

( ei,des_ae \%

 Ongenrdes ~ OHdisrdes  Qides = B¢
eH,gen,f — ef,des | 2 ' 0. — 0 | (eavg _ei,des) 9. — 0 : (5-1)
i des e des \ i,des e,des
rae ijdes —pacyeTHaAa TeMnepaTypa BHYyTPU NoOMeELLEHNA (Cp&JJ,HFIFI TeMnepartypa npun HOYHOM I'IOHM}KEHVIM), GC;

04 gen.f des — TEMMEPATYpPa Mofadn TEMNOHOCUTENA B CUCTEMY OTOMNSEHNSA B pac4eTHOM pexume, °C;
O dis.r des — OOpaTHas TemnepaTypa TEMIOHOCUTENA B pacyeTHOM pexume, °C;

O — TeMnepaTypa Hapy»XHoro Bosayxa, “C;

Oavg — cpefHeapudpMeTUYECKOE 3HaAYEHNE NPAMON U 0DOpaTHOMU TemMnepaTyp TennoHocutensa, °C;

Oc des — pacyeTHaa TeMmnepaTtypa HapyXHoro Bosgyxa, “C;

n — nokKasartenb CTENEHU, yYUTbIBAOLWMA Ny4YUCTbIA TennooOMeH TUna CUCTEMbI OTOMMNEHUA (CM. Tabnu-
uy b.1).

46



[OCTP 54865—2011

Tadbnwunua b.1—TlapameTpbl TeMnepaTypHbIX rpaddUKOB CUCTEM OTOMMNEHUSA, yY4UTbIBaAKOLLME OCOOEHHOCTU NMYYUCTOro
TennoodbmeHa
NN cucTeMsbl TemnepaTypHbIN rpacduKk B pacHeTHOM
6TONNEHUA oexume, °C (Mpsmas/oBpaTHas) [TokazaTenb CTENEHU N
PagnaTopHas 55/45 Or12n0014
KOHBEKTOpHasA 55/45 Or1,2p0014
HanonbHasa 40/30 10

b.2 KoadhdbuumeHT Koppekuumn Temnepatypbl Boabl Npu 3anonHeHuun 6aka BC

3Ha4yeHne KoadhdpULMEHTa KOppeKUUM TeMnepaTypbl BOoAbl NMpu 3anonHeHUn Oaka BC ANna xXpaHeHUs ropadveit
BOAbl MPpWHUMaeTcs paBHbIM fiy ¢ = 0,99.

b.3 CpeoHAAa TeMnepartypa Boabl B 6akax BC

CpeaHaa TeMnepaTypa BoAbl B Dake-akkymynarope cuctembl OblToBoro BC npuHnmaetca paBHo 90 % 3Hade-
HUA TeMnepaTypbl ropadeit Bogbl Ha BbIXoge U3 Daka-akkyMynsaTopa.

Tadbnunuya b.2— CpeaH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>