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BBepeHue

Llenbto HacTodwlero ctaHgapTa sBNAETCA rapMOHU3aLUma METOAMKN pacyeTa dHepreTu4eckon apdekTnBHO-
CTUW 34aHuin B cooTBeTCcTBUM C PegepanbHbiMm 3akoHamu Ne 384-d3 o1 30.12.2009 r. « TexHU4YeCcKkuii perriaMeHT o
6e30nacHOCTH 3aaHuin u coopyxeHuii» u Ne 261-d3 ot 23.11.2009 1. «O6 aHeprocbepexxeHUn 1 0 NOBbILLEHUN
3HepreTnyeckon ahpPeKTUBHOCTU U O BHECEHUU USMEHEHUI B OTAENbHbIE 3aKOHOAAaTENbHbIE akTbl POCCMICKOM
degepauyun», a Take ocHoononaratowmmm TpebosanmaMu aupektus Eeponerickoro coobecrea 2002/91/EC
no obuen aHepreTuyeckon achdekTueHocTu 3ganuii (EPBD).

Hacrosawmii ctTaHaapt onpeaensieT METOAUKY pacdeTa sHepronotTpebneHnsi u sHepreTuydeckomn adekTne-
HOCTM TENNOHACOCHbIX cucTem TennocHabeHus (TCT). MeToauku pacuyeTa 6a3mpyoTCst Ha UCMONb30BAHNK NPU-
BE/1€HHbIX B TEXHUYECKON JOKYMEHTALIMM U TEXHUYECKUX CTaHAapTaxX JKCMnyaTauMoHHbIX napameTpoB 060pyao-
BaHWSA U KOMMNNEKTYIOLUX U3AENNIA, & TAIOKE XapaKTePUCTUK 0OOPYA0BAHUS M KOMMNIEKTYIOLLMX U3 ENUIA, MONY-
YEHHbIX B pe3ynbTarte UCnbITaHUin N0 POCCUNCKUM UK €BPONENCKMM METOAUKAM.

HopmaTnBHbIE METOAMKM, MPEACTABIEHHbIE B HACTOSILLIEM CTaHAapTe, MOryT ObITb UCMONb30BaHbI ATS:

- OLIEHKM 34aHWI, OCHALLEHHbIX TEMNIOHACOCHBIMM CUCTEMAaMM TEMNNOCHADXKEHUS, HA COOTBETCTBME HOPMATU-
BaM SHepronoTpebneHus;

- ONTUMM3ALIMK SHEPrETUYECKMX NAPAMETPOB MPOEKTUPYEMbIX CUCTEM TENMOCHAGXKEHUS 3aHUIA C OLLEHKOW
3HEepreTM4ecKkon aPdEKTMBHOCTM Pa3HbIX BapUaHTOB UX KOHUrypaumu;

- OLEeHKU 3D PEKTUBHOCTU NPUMEHEHUS PA3NUYHbIX SHEProcOeperaoLLmMx MeponpUATUR U UX CPABHEHNSA NO
3 DNEKTUBHOCTU UCMOML30OBAHUSA SHEPTUN.

B HacrosiLeM craHgapTe HOPMUPYHOTCS TONBKO METOAMKU BbIYUCIEHUIA. B kauecTBe NCXOAHbIX AaHHbIX NPK
NpPOBEAEHMU PACHETOB MOTYT BbITb UCMONb30BaHbI AAHHbIE APYIMX HALUMOHANbHLIX CTaHAapToB Poccunckon de-
Jepauuu, CTaHAAPTOB OPraHn3aLuuii v A4aHHbIE U METOAMKN €BPONENCKMX CTaHAAPTOB, Ha KOTOPbIE UMEIOTCS
CCbIMKW B HACTOSILLIEM CTaHaapTe.
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HAUWOHANBLHBIN CTAHOAPTPOCCUNCKON DEAEPALUMUMN

TEMNOCHABXEHVE 30AHUNA

MeToauka pacueta 3HepronoTpe6HoCTU U 3 (PEKTUBHOCTN CUCTEMBI
TennoreHepauum ¢ TeNSIOBbLIMU HACOCaMM

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

Oata BBegeHna — 2012 — 07 — 01

1 O6bnactb npuMeHeHus

Hacrosiwumin crangapT pacnpoCTpaHAaeTcs Ha TeNSIOHACOCHbIE CUCTEMbI OTOMNMEHUS, FOPSYEro BOAOCHabe-
HWS1 M TEMNOHACOCHbIE CUCTEMbI TennocHabxeHus (panee TCT) 3gaHuii, obecnednBaioLLye OTONMNeHme, noaorpes
NMPUTOYHOTO BEHTUNSALMOHHOIO BO31yXa M NPOU3BOACTBO GbITOBOM ropsiieit BoAbl. TpeGoBaHUsi HACTOSALLErO CTaH-
JapTta pacnpoCTpaHATCA Ha CneayloLLne 3nemMeHTbl METOAUK pacyeTa:

- 06bem, hopmMa 1 CoaepPKaHNe UCXOAHBIX AAHHBIX;

- METOAWKMN BbIMUCIIEHUS;

- 06bem, hopma u coaepaHue pesynbTaTtoB PACYETOB U BbIXOAHbIX AaHHbBIX.

Hacrosiuii ctaHaapT pacnpoCTPaHAETCA TAKKe Ha BbIpabOoTKY TEMNNOTLI CNeAyoLWUMU TENNOHACOCHBIMM
yCTaHOBKaMM TEMMNOHACOCHbLIX CUCTEM TENSIOCHABXKEHNS 34,aHWIA:

- NAPOKOMMNPECCUOHHBIE TENMOBbIE HACOCHI C ANEKTPUHYECKUM MPUBOAOM;

- NAPOKOMMNPECCUOHHbBIE TEMMOBLIE HACOCHI C NPMBOAOM OT ABUraTensi BHyTPEHHEro CropaHus;

- abcopOuUMOHHbIE TEMNOBbIE HACOChI C TEMMOBbLIM (TEPMUYECKUM) NPUBOAOM.

HacrosLwumii ctaHaapT pacnpocTpaHAEeTCA Ha TENNOHACOCHBIE CUCTEMDI TEMITOCHABKEHUS 3aHWIA, UCNOSNb-
3yIOLLME UCTOYHMKM HU3KONOTEHLUMATIbHOM TENNOBOW SHEPrn, NepeYncneHHbIe B Tabnuue 1.

Tunbl cUCTEM pacnpeaesnieHns TENNOBON SHEPIUM, pacCMaTpuBaeMbIX B HACTOSILLIEM CTaHAapTe, npuBeae-
Hbl B Tabnumue 1.

Tabnwuya 1— Tunel cuctem pacnpegeneHus TENNOBON SHEPrun B 34aHUN

MICTOUYHMK HU3KOMOTEHLManbHOW Tun cucTembl pacnpeaeneHusl TENNoBoW aHepruu
TEnroBoi dHeprum B 3AaHWM (MO TEnrIOHOCUTENIO)

HapyxHblil Bo3fyx BoagywHas

BeHTUNALMOHHBLIE BEIOpOCH 1 OTpaboTaHHbIA (0TX0AS- BopsHas
LmMiA) BO3AYX

[PYHT NOBEPXHOCTHLIX CNOEB 3eMNK HenocpegctBeHHasa koHaeHcauusa xnagaredta (VRF)

MoBepXHOCTHLIE BOAOEMBI U peKkU —

lpyHTOBan BOf@ —_

C6pocHOe TEMNo NPOMBILIEHHBIX NPEANPUATUN —

M3paHue ocbuumnanbHoe
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2 HopmatuBHble CCbINKU

B HacrosLeM cTaHgapTe MCnonb3oBaHbl HOPMATUBHbBIE CChISIKU HA CneayloLme CTaHaapThl:

MOCT P 51125 — 98 O6opyaosaHue ObITOBOE AN KOHANLIMOHUPOBAHUA U OMUCTKM BO3ayxa. TpeboBaHus
6e30nacHOCTM U METOALI UCTNLITAHUN

MOCT P 51594—2000 HetpaguuunoHHas aHepreTuka. ConHeyHas sHepreTuka. TepmuHbl u onpeaeneHuns

FOCT P M3K 60335-2-40—2000 be3onacHOCTb ObITOBbIX M aHANOTM4HbIX AreKTpuYeckux npudopos. fo-
NONHUTENbHbIE TPe6OBAHUSA K 3NEKTPUHECKUM TENMOBbLIM HACOCAM, BO3AYLUHLIM KOHAULMOHEPAM U OCYLUMTENSM U
CnocoBbl UCNbITAHUN

MOCT 12.2.063—81 Cucrema craHgapToB 6esonacHoOCTU TpyAa. ApMmartypa npoMblLLneHHaa Tpy6onposoa-
Hasi. ObLume TpeboBaHua 6e3onacHoCcTU

FOCT 19681—94 Apmatypa caHUTapHO-TEXHUYECKasi BOAOpasbopHas. O6Lume TexHUYecKue ycnoeus

MOCT 26963— 86 KonauumoHepbl ObITOBbIE aBTOHOMHbIE. O0LLMe TEXHUYECKUE YCroBUS

MOCT 31168—2003 3aanus xunble. Metoa onpeaeneHna yaenbHoro notpebneHust TennoBon 3Heprum Ha
oTorrieHue

MpumedyaHue—Ipu NONL30BAHUN HACTOALLMM CTaHAaPTOM LienecoobpasHo NpoBepUTb AEACTBUE CCbINOY-
HbIX CTaHZapToB B WH(POPMAaLWOHHON cucTeme o6LLero nonb3oBaHWMA — Ha oduyuansHoMm caiite defepanbHOro
areHTCTBa No TEXHUYECKOMY PerynupoBaHuio U METpOnoruu B ceT IHTepHeT unu no exerofHo usgasaeMomMy uHdopma-
LMOHHOMY yKasaTento «HalnoHanbHble cTaHAapThI», KOTOPLIA ony6nukoBaH No COCTOSIHUIO Ha 1 AAHBapS TEKyLero roaa,
M MO COOTBETCTBYIOLMM EXEMECAYHO W3AaBaeMblM WHMOPMALIMOHHBIM YKasaTensMm, OonybrMkoBaHHbBIM B TeKyLeM
roay. Ecnn ccbiNoYHbIA CTaHZapT 3aMeHeH (MU3MEHEH), TO NpU MOoNb30BaHWKM HACTOSILLUM CTaHAapTOM CneayeT pyKo-
BOACTBOBATLCA 3aMEHSAIOWNUM  (M3MEeHEHHbIM) CTaHAapToOM. Ecnn  ccbinoyHblii  cTaHgapT OTMeHeH 6e3 3aMeHbl, To
nonoXeHue, B KOTOPOM fi@Ha CChifTKa Ha Hero, MPUMEHSETCA B YacTK, He 3aTparuBatoLLeil 3Ty CChIMKY.

3 TepMUHbI, onpeaeneHusi, 0603HaYeHUsA U €AUHULLI U3MEepPEeHns

3.1 TepmuHbl U onpegeneHus

B HacTosiLLeM CTaHAapTe NPMMEHEHbI Crneaylolme TEPMUHbI C COOTBETCTBYIOLLIMMUM OnpeaeneHusaMu:

3.1.1 ansTepHaTUBHOE BKNOYeHue (alternate operation): MoovepeaHoe nepeknioyeHue TennoreHeparo-
pa Unm TENMOBOrO HACOCAa Ha PEXWM OTOMNIIEHUS, 3aTEM HA PEXUM TropsYvero BogocHabxeHus n Haobopor.

3.1.2 6biTOBOE ropsivee BogocHa6:xxeHune (domestic hot water heating): Moaorpes BoAbI ANA CUCTEMbI
GbITOBOIO rops4ero BOAOCHaAMKEHUS.

3.1.3 BHYTpeHHAA TemnepaTtypa (internal temperature): OcpegHeHHas TemnepaTypa BHYTPEHHENO BO3-
4yXa B NOMELLEHUU.

3.1.4 pononHuTenbHas 3Heprua (auxiliary energy): 3nekrpuyeckas sHeprusi, noTpednsemas UHKEHEPHbI-
MW CUCTEMAaMM 34aHUA ANSA OTONNEHUS, OXNAKAEHUSA, BEHTUNSLIUM U TOPSYEro BOAOCHABXKEHNS SHEPreTMYECKUX
noTpebHOCTEN 3aaHus.

MpumevyaHuns

1 AononHutenbHas sHeprua BroYaeT B cebsl aNMeKTPUYECcKyo 3HEPruio, pacxofyeMylo Ha NPUBOS BEHTUNATOPOB,
HacoCoB, 3NEKTPOHWUKN U T. f. DneKkTpuyecKkasn sHeprus, nojasaemasi B CUCTEMY BEHTUNALWUKN ANA NepeMeLLEeHUs Bo3ay-
Xa, CYUTAETCA He [OMNOMHUTENBHON 3HEpruen, a aHeprueid, NoTpebnsaemoi Ans BEHTUNALUN.

2B [1] n TOCT P 51594 aHeprua anst HACOCOB U KMNanaHOB Ha3bIBaeTCA «MapasuTHON» SHepruen.

3 B pamKkax HacTosilero ctaHfjapTa aneKkTpudeckas aHeprus, pacxogyemasi Ha NpUBoj TENNOBbLIX HACOCOB C
3reKTpOABMUIraTeneM, U arekTpudeckasl SHeprus, norpebnseMasi NUKOBBIM 3MEKTPOAOBOAYUKOM UMK pE3EPBHBIM  Ha-
rpeBaTenem, He yYuTbIBaeTCA B COCTaBe [OMONMHUTENBHON SHEPIUKM, HO YYMTLIBAETCA KakK AONONHUTENbHas noagsoanumas
3aneKTpuyecKkast MOLLHOCTb.

3.1.53aTpatbl 3HeprumM Ha O6bITOBOE ropsiuee BogoCHaGxkeHue (energy need for domestic hot water):
3arparbl TENNOBOW 3HEPTUU HA NOAOrPEB HEOOXOAUMOr0 KONUYECTBA XOMNOAHOW CETEBOMN BOALI A0 TpebGyemoli
Temneparypbl ropsiueit Bogbl 6e3 yuera notepb TENMOBOW SHEPTUM B TEMIOBLIX CETAX U CUCTEME ropsvero BOA0-
CHabxeHus 3naHus.

3.1.6 saTpaTtbl 3Heprum Ha ortonneHuve (Tennonorepu) unu oxnaxaeHue (energy need for heating
and cooling): 3Heprus, Heobxoaumas ANa OTOMIIEHUS NN OXINAXKAEHMS MOMELLEHNI ANA noaaepaHusa Tpedye-
MOV TEMNEePaTypbl BHYTPEHHETO BO31yXa Ha NPOTSDKEHUM 3a1aHHOTO nepuoaa BpeMeHu (6e3 yueta TennoBom
3(hPeKTUBHOCTHU 1 NOTEPL SHEPIUU B MHKEHEPHDBIX CUCTEMAX 34aHUS).

MpumMeyaHmne— 3arparsl 3Heprun Ha TenrnoxonogocHabkeHne MOryT BKoYaTh B ceba AONONHUTENbHBIE
3aTparbl SHepruu, cBsi3aHHbIE C HEpaBHOMEPHLIM pacrnpeesieHneM TemnepaTypbl U HenaeanbHOCTLIO CUCTEM TeMne-
paTypHOTO KOHTpONS.

2
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3.1.7 3aTpaTbl 3HepPrun Ha TennoxonogoCHa0XeHUe UK ropsayee BoaocHabxeHue (3Hepronor-
pebneHue cuctembl TennoxonogocHabxeHnusn) (energy use for space heating or cooling or domestic hot
water): SHeprus, 3aTpayMBaemMasn Ha OTOMIIEHUE UMK OXNAXAEHUE (BKMIOHYAA YMEHbLLEHWE BNAXHOCTN) UK ObITO-
BO€ ropsiuee BogocHabxeHue.

MpumeuyaHune—Ecnu cucrtema TennoxonogocHabxeHns sgaHna obecnevnBaeT HECKONbKO Lieneit (Hanpu-
Mep, oTonneHue u 6bITOBOE ropsyee BofoCcHabXeHUEe), TO MOrYT BO3HWUKaTb TPYAHOCTU B PasferlbHOM ydeTe 3Hepruu
ANA Kaxaoil n3 uenein. SHepronoTpebrieHne MoxeT ObITb yKazaHO B CYMMapHOM Buge (Hanpumep, AN OTOMIIEHUS
MoMeLLieHWiA 1 BLITOBOro ropsvero BoAoCHabXeHUA Unn AN NOKBapTUPHOW CUCTEMbI TeNNocHabxeHus).

3.1.8 unxeHepHaa noacucrtema saanua (technical building sub-system): YacTb TEXHUYECKON CUCTEMBI
31aHu4, BbINOMHAIOLLAA cneuuanbHyo hyHKUMIO (Hanpumep, reHepaumio TPaHCNOPTUPOBKM UMM pacnpeaeneHne
TEnnoTbl).

3.1.9 nnxxeHepHana cuctema spaHua (technical building system): UnxenepHoe obopyaoBaHue cuctem
OTOMNIIEHUSA, OXNAXKAESHUS, BEHTUNALMM, OLITOBOIO ropsvero BOA0CHabeHUs, OCBELLIEHU U NPOM3BOACTBA ANEKT-
pUYECKON SHEPIUMN.

3.1.10 kommyHanbHble ycnyru (building services): Yenyru no o6ecneveruio B 34aHUM KOMOPTHOTO MUK-
poknmmara, ropsyero BogocHabxkeHus1, He06xX0AMMOro YpOBHA OCBELLEHHOCTU U Apyrue ycriyru, CBsi3aHHble C
aKcnnyatayuen sgaHus.

3.1.11 koadhduumeHT ncnonb30BaHUA MoWHOCTHU (part load ratio): OTHOLWEHWe konuuecTBa BbipaboTaH-
HOI TENNOTb! HA MPOTSHKEHUU PACHETHOrO NEPUOAA K MAKCMMAasbHO BO3MOXHOMN NPOU3BOAUTENbLHOCTM CUCTEMBI
(Hanpumep, TennoreHepaTopa Unu TENMOBOro0 HACOCA) Ha NPOTSHKEHUU TOTO Xe nepuoaa.

3.1.12 koachpuumenT nonesHoro gencreusa (KMmQ) [coefficient of performance (COP)]: OTHOLLEHNE Bbl-
pabaTbiBaeMoi TENOHACOCHON YCTAHOBKO NONE3HON SHEPrum, TpeGyeMon Ha OToNNeHUe, OXnaXKaeHue u rops-
Yyee BOJOCHaADXEHME, K SHEPrum, 3aTpaumBaeMon Ha ee MPMBOA NO NePBUYHON 3Heprun. Bonee To4YHO oueHuBaTL
3 HEKTUBHOCTb TENIOHACOCHBIX CUCTEM Be3pa3MmepHbIM Ko3dhmumeHTom TpaHcdopmauun (npeobpa3oBaHus)
SHEPrumM, PaBHOTO OTHOLLIEHUIO MOSIE3HON TENMOBOI SHEPTUK, BbIPabaThIBaEMON TENSIOHACOCHON CUCTEMOW, K SHEPIUM,
3aTpaynMBaeMon Ha ee NPUBOA NO NEPBUYHO 3aTPAUYEHHON SHEPrUN.

3.1.13 koadppuumeHT TpaHchopmauum (npeodbpasoBaHna) aneprun: SPdhEeKTUBHOCTb TENNOHACOC-
HbIX CUCTEM, XapakTepuayemas 6e3pasmepHbIM KO3DMUMEHTOM TpaHcopmaLmm (Npeobpa3oBaHuUst) SHEPTUM,
PaBHOrO OTHOLLEHUIO MONE3HOW TEMNOBOW 3HEPruu, BolpabaTtbiBaeMOM TEMIIOHACOCHOW CUCTEMOMN, K SHEPTUM, 3aT-
paymBaeMoii Ha ee NPMBOA C y4eTOM Buaa npuBoaa.

3.1.14 HOMMHanNbHbIN peXuM 3kcnyartauum (application rating conditions): PacueTHblit pexxum aKkcny-
arauum o6opyaoBaHus, ycTaHaBNMBaeMblil U3rOTOBUTENEM UM NOCTABLUMKOM.

3.1.15 o6orpeBaemoe npoctpaHcTBo (heated space): NMomeLleHne UK 3aMKHYTOE NPOCTPaAHCTBO, Harpe-
BaeMoe [0 3a4aHHOro 3HaYeHus TemMnepaTypbl UMW 3a1aHHOTO Anana3oHa TemMneparyp.

3.1.16 ogHOBpemeHHas paboTa (simultaneous operation): OgHoBpeMeHHOE NPOU3BOACTBO TEMOBON SHEpP-
TMK AN CUCTEM OTOMMEHMS U FrOpsvero BOAOCHABXKEHNS TENNOreHepaTopoM MW TEMNOBLIM HACOCOM ABONHOIO
Ha3HaYeHWs, HAaNPUMEP, MYTEM CHKEHUS B TEMNOHACOCHOM 060pYyA0BaHUM TEMNEPATYPbI MEPETPETOrO Napa unm
OXIXAEHNUSA KOHAEeH aTa.

3.1.17 nepuop TapudHoro otknroueHus (cut-out period): Mepuoa BpemeHm, B Te4EHUE KOTOPOTO INEKT-
pocHabxeHue TennoHAaCOCHON CUCTEMbI MPEPbIBAETCSA B COOTBETCTBUM CTapudaMmm KOMMYHarbHOW SHEProcu-
CTEeMbl.

3.1.18 paboTa noa yacTUYHOM Harpy3kom (part load operation): Pabouyee cocTosiHME UHXXEHEPHOWN CUC-
TeMbl 3aaHusa (Hanpumep, TENIOBOFO HACOCA), ecnun dhakTuyeckasi notTpedbnaemas Harpy3ka HuXe HOMUHaNbLHON
NPON3BOAUTESILHOCTM YCTPOWCTBA.

3.1.19 pabouuin guana3soH (operating range): [lnanasoH, ykazaHHbll NPOU3BOAUTENEM U OTPAHUYEHHbBIN
BEPXHUM U HWKHUM NPeLenamMm UCMonb30BaHus (Hanpumep, AuanasoH U3MEHEHMs Harpy3oK, TeMnepaTypbl, Brax-
HOCTU, HANMPSKEHUS), NPU KOTOPOM 060PYA0BaHWE CHUTAETCA NPUrOAHBLIM ANS JKCNIyaTauum U MMEET XxapakTepu-
CTUKU, NPUBEJEHHBIE NPOU3BOAMUTENEM.

3.1.20 pacueTHbIN UHTepBan Temnepartypsbl (bin): CTaTucTuyeckuin nHTepean (Lwar) Temnepartypbl Ha-
PY>XHOTO BO3Z1yXa, UCMOMNb3yEMBbIN NPU NPOBEAEHUN PACYETOB.

3.1.21 pacueTHbIi nepuogp, (calculation period): Mepuoa BpemeHu, paccMaTpuBaemblii pu NPOBEAEHNUM
pacyeToB.

Il pnMmedvyaHNne — Pac4eTHbI nepuoa MoxeTt 6bITb pasaeneH Ha pAaa pacHeTHbIX Waros BbIYUCIEHWIA.
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3.1.22 pacueTHbi# war (calculation step): OMCKpeTHbIi BPEMEHHON UHTEPBaN B NpeAenax pac4yeTHOro
nepuoga.

n puMedaHue—TUNUIHBIMA JUCKPETHBIMMI WHTepBanaMn BpeMeHU ABNAKTCA: OQUH 4Yac, OAUH MecAL Unu
OfWH Ce30H OTOMNEeHUA UUNN oxnaxgeHus.

3.1.23 pereHepauus aHepruu: Micnonb30BaHue 0CTaTOYHOW SHEPrMKU NOCNE 3aBepLUEHNS KOHKPETHOTO
npovecca B TOM e CamMOM WUMn APYyroM npouecce.

3.1.24 pekynepauums (heat recovery): BoappalleHue 4acTu 3Heprum, pacxoayemoin Ha TENNOXonoa0cHat-
eHue, AN NOBTOPHOIO MCNOMb30BaHMSA B TOM Xe npouecce.

3.1.25 pekynepupoBaHHble TenyoBbIe NOTEPU CUCTEMBI (recoverable system thermal loss): YacTb
TENMOBbIX NOTEPb CUCTEMBI, KOTOPAA MOXET ObITb BO3BPALLEHA, YTOObI CHU3UTE HArPY3Ky Ha CUCTEMY OTOMMEHUS
UIN OXNaKOEHUS.

3.1.26 ce3oH (nepuog roga) oronsieHMA UNu KOHauUMoHupoBaHusa (heating or cooling season): Mepu-
0/, roaa, B TEYEHNE KOTOPOTO PaCcX0AyeTcs SHeprusa 4N OTONNEHUS UMK KOHAULMOHNPOBAHUS.

MpuUMeYdaHUe— MNpoLOMKUTENBHOCTE NEPUOAOB OTOMMEHUS WU KOHAULMOHUPOBAHWUS CE30HOB UCTIONL3YIOT
ANSA onpeaeneHus paGounx NepuofoB UHXEHEPHBIX CUCTEM 34aHus.

3.1.27 ce3oHHasa xapakTepucTuka aHeproacdekTuBHocTu (seasonal performance factor): B HacTos-
LLieM CTaHaapTe Ce3oHHasa XapakTepucTuka sHeproaddEKTMBHOCTU CUCTEMBI — 3TO OTHOLLEHUE CYyMMAapHOW
rofoBOM 3Heprum, NOTPeBNeHHON CUCTEMON OTOMNIEHNSA NOMELLEHUI Wunn ObITOBOrO ropsqero BOA0CHabXeHus, K
CYMMapHbIM rof0BbIM 3aTpaTam NoABEAEHHON SHEPTMU (SNIEKTPUYECTBA AJS TENNOBLIX HACOCOB C 3NEKTPONPU-
BOJOM C YUeTOM TpeGoBaHUSA NEPBUYHON SHEPIUU ATIs reHepaLumn 3NeKTpu4ecTsa u TONNMBA/TENNOTbI A4S TENOo-
BbIX HACOCOB C MPUBOAHbIM iBUraTENEM BHYTPEHHETO CropaHusa nnn abCopOLMOHHBIX TENSTOHACOCHbLIX YCTAHOBOK)
NMoC CyMMapHble rofloBble 3aTpaThl BCNOMOraTenbHON 3Heprum.

3.1.28 cuctema (noacuctema) coopa HU3KONOTEHUMANBLHON TENNOTbI (CUcTema Tennocoopa): Coso-
KYMHOCTb YCTPOMCTB, Y3N0B M annapaTos, oGecne4mBanoLLasn u3sneyeHue u uCNonb3oBaHue TENNOBOI SHeprun
HW3KOro noTeHumana, HanpumMep, HU3KONOTEeHLMansHON TENNOBOW 3HEPrMU FPYHTA NOBEPXHOCTHLIX CII0EB 3EMITH.

3.1.29 temnepartypa nepekntoyeHus (low temperature cut-out): Temnepartypa, npu kotopoin pabora Ten-
NOBOro HaCcoCa OCTAHABINMBAETCA M TENNONOTEPU 34aHUA 06eCneYnBaloTCA pe3epBHbIM (3aMeLLaloLLMM) Harpe-
BaTenem.

3.1.30 temnepartypa Toukn 6ananca (balance point temperature): Temneparypa, npu KOTOpo# Tennoeas
MOLLHOCTb (TENIONPOM3BOAUTENBHOCTb) TEMNMOHACOCHOW CUCTEMbI TENOCHADXEHUS1 U TENSIOBAs Harpy3ka 3aa-
HUS PaBHbI.

3.1.31 TennoBas Bbipabotka (produced heat): Tennota, BbipaboTaHHasi TENNIOreHEPUPYIOLLMMU CUCTE-
Mamu, B TOM YUCIE TENNOHACOCHBLIMU, ANSA HYXA OTOMNSEHUS NOMELLEHUIA u/unu GbITOBOTO ropsiyero Boao-
CHabXeHus.

3.1.32 TennoBoi Hacoc ¢ anekTponpuBogom (electrically-driven heat pump): B Hacrosiluiem crtaHaap-
T€ — 3TO NaPOKOMMPECCUOHHbLIE TENSIOBbLIE HACOCHI.

3.1.33 rennosou Hacoc (TH) (heat pump): YcTpoicTBO ANnst nepeHoca TENMOBOW SHEPrUM OT UCTOMHUKA
HU3KOMOTEHLUMANbLHON TENNOBOW 3HEPTUU (C HU3KOIN TEMNEPATYpPOK) K noTpebutento (TennoHocutenio) ¢ bonee Bbi-
COKOM TEMNepaTypoii. TepmoauHaMUIECKM TENSIOBOM HACOC NPEACTABIIAET COOO0M 0OpAaLLEHHYIO XONOAUIbHYIO
MaLUHy.

[TpumMedaHue—BxonoguneHoit MalinmHe obecneunBaeTcsl NPOU3BOACTBO Xofiofa Ans noTpebutens nytem
or6opa TennoTLl B UCNapuUTene; B KOHAEHCATOPE OCYLLECTBNAETCA COpoC TEMNOTHI B OKpyXatoLlyto cpegy. B Tennosom
Hacoce KapTWHa obpaTHas, KoHAEeHcaTop sBNsieTCA TenNOOOMeHHLIM annapaToM, BLIAENSIOWMUM TensoTy Ans
noTpebuTensa, a ucnaputenb — TennoobMeHHbIM annapaToM, YTUIW3UPYIOLMM  HU3KOMOTEHLManbHYI0 TensoTy:
BTOPUYHbLIE 3HEepreTU4eckue pecypcel U (Mnu) HeTpagMLUMOHHbIE BO30OOHOBNSAEMbIE UCTOYHUKWN SHEPTUM.

3.1.34 TennoBbie notepu cuctemol (system thermal losses): Tennoeble NOTEPU CUCTEM OTOMIIEHUSA, OX-
naxaeHnusi, 6bITOBOro rops4ero BOAOCHaABKEHUS, YBIIAXKHEHUS, CHUKEHUS BNAXKHOCTU (OCYLLIEHMST), BEHTUNALMU
UM OCBELLEHWS, KOTOPbIE HE ABNSAIOTCSI BKNAAO0M B NOME3HYI0 MOLLHOCTb 3TOW CUCTEMBI.

3.1.35 TennoreHeparop ¢ ABONHLIM KOHTYpPOM (heat generator with double service): TennoreHeparop,
obecnevnBatoLLMin TENOBOI SHEPrMel [Be pasHble CUCTEMBI, HANPUMEP, CUCTEMY OTOMMEHUSI NOMELLEHUIA U
cuctemy GbITOBOrO ropsvero BOAOCHabXeHUS B peXume Noo4epeaHon v 0qHOBPEeMEHHO KOMOUHMPOBaHHOM
paborTbl.

3.1.36 TennoHacocHble cucTeMbl TennoxonoaocHadxeHus (TCT) (heat pump systems): CUCTEMbI UH-
»eHepHoro ob6ecneveHns 34aHUN M COOPYXKEHUI Pa3NUYHOTO HasHaYeHus1, 6a3npyloLLMec Ha NPUMEHEHUN Ten-
NOHACOCHOr0 060PYAOBAHUS U TENJOBbLIX HACOCOB.

4
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MpumeyaHune—B obwem cnyyae TennoHacocHas CUCTEMa TeNNOXONOAOCHabKeHUs BKrodaeT B cebs
crefytolne OCHOBHLIE 3MEeMeHTbI:

- NOTpebuTenNb TEMoBo SHEPrUK (CUCTEMa OTOMNEHUS, FOPSAYEro BOAOCHAGKEHNS U Np.);

- noTpebuTens xonofa (cucremMa KOHAULMOHMPOBaHUS, XONOA0CHabXeHUA 1 np.);

- TENNOBOW Hacoc;

- cucTema cbopa HW3KOMOTEHLUWanbHoro Tenna.

Kak npaBuno, Ans NoKpbITUS NMUKOBLIX Harpy3ok TemrioHacocHas cucTeMa TemnmnoxonofocHabxeHns ocHalaeTes
AONOSNHUTENbHLIM TPaAULMOHHBIM WCTOMHWKOM TEMMOoBOA 3Hepruu (40BOAYUKOM).

3.1.37 TennoHacocHbI Tennosoi y3en (TTY): MNMomelueHne C pacrnonoXXeHHbIMU B HEM 3fIEMEHTaMU,
y3namu u arperataMmu noACUCTEMbI reHepauumn TennoThbl.

3.1.38 TennoHocurens (heat transfer medium): IioGas cpena (Boaa, BO3ayx U T. 4.), UCMonb3yemas Ans
nepegayu TensioTbl 6€3 U3MEHEHUS CBOETO COCTOSAHUSA.

3.1.39 TennonpousBoauTENbLHOCTL (Tennosas mouwHocTb) (heated capacity): Tennota, npounssogmmas
YCTaHOBKO ANA NepeAaymn TENMOTbl 38 €4MHULLY BPEMEHU.

3.1.40 TepmocKBaXuHa: [epMETUYHBI FPYHTOBbIN TEMNNOOBMEHHMK, BCTPOEHHbII B BEPTUKATbHYIO UMW Ha-
KMOHHYIO CKBaXUHY, 0OecneunBatoLLmni U3BreYEHNe N3 rpyHTa unm cépoc TENMOBON 3HEPrUN B IPYHT.

3.1.41 yacToTa HaGnoaeHUl (NOBTOPAEMOCTL) C HakonmneHuem (cumulative frequency): YacroTa Ha-
GnoaeHuii (NOBTOPSAEMOCTL) TEMMNEPAaTYP HapPY>XHOro BO34yXa, HAKOMMEHHas No BCeM CTaTUCTUHMECKUM UHTepBa-
nam (Wwaram) Temnepartypbl HAPY>XHOro BO3ayxa.

3.1.42 yacToTa (noBTOPsIeMOCTb) (frequency): (CTaTucTuyeckas) NOBTOPSAEMOCTb COBLITUS — 3TO YMCIIO
HabnoaeHni cobbITUSA, BOZHMKAIOLLIErO NPU OAHO BbIOOPKE. YaCcTOThl MOTYT NPeACTaBNATLCA rpaddUyecku B rmc-
TorpammMax. B HacTosLem ctaHaapTe 4actoTta (NMOBTOPAEMOCTL) TEMNEPaTYpPbl HAPY>KHOIO BO3AyXa OLEHUBAETCSA
Ha OCHOBE BbIBOPKN YCPEAHEHHBIX MOYACOBLIX AaHHbIX 418 O4HOr0 roga.

3.1.43 acpcpexTBHAA noaBoAUMAA MOLWHOCTDL (effective power input): YcTaHoBREeHHas anekTpuyeckas
MOLLIHOCTb TEMMNOHACOCHOro TENMOBOro NyHKTA, BKIOYas:

- YCTAHOBMNEHHYIO 3NEKTPUYECKYIO MOLLHOCTE KOMMPECCOPA UMK FOPENKK;

- YCTAHOBMEHHYIO 3NEKTPUYECKYIO MOLLUHOCTb CUCTEMbI PasMOopa)XmBaHus;

- YCTAHOBJIIEHHYIO 3NEKTPUYECKYI0 MOLLHOCTb YCTPOCTB aBTOMATMYECKOro perynupoBaHus n obecneye-
Husi 6esonacHocTy paboThbl y3na;

- YCTAHOBIEHHYIO 3NIEKTPUYECKYIO MOLLHOCTb YCTPOWCTB NEPEHOCA TENNOTHI (HANPUMEpP, BEHTUNATOPbI, Ha-
COChI) U NepeMeLLEHNS TENNOHOCUTENE BHYTPU TENNOHACOCHOTO TEMMOBOTO NYHKTA.

3.2 O603Ha4YeHUA U € AUHULIbI U3MEepPeHust

B HacTosALwEeM CTaHaapTe NPUMEHSIOTCA crneayioLyue 0603HaYEHNA U €ANHULILI UBMEPEHUS, NPUBEAEHHbIE
B Tabnuue 2, cokpaLleHus, NpuBeAEHHbIE B Tabnuue 3, U MHAEKCHI, NpuBeAEHHbIE B Tabnuue 4.

Tabnuya 2 — O6o3Ha4YeHNs U efUHULILI U3MEPEHUs]

ObosHaveHune Onpeaenexne EanHuua usmepeHuns
[0} TennoBas MOLLHOCTb, TEMMONPOU3BOAUTENBHOCTL, Pacxos TennoTsl BT; x
n MokasaTenb agdekTUBHOCTU —

C} Temnepatypa °C

p MnoTHocTb Kr/m3
A6 Pa3HocTb Temnepatyp K
Ap Mepenaa (pa3HocTb) AaBreHuiA Ma

b MokasaTenb CHUXeHUs TemnepaTyphbl —

c YaenbHasa TennoeMKocTb i/(kr-K)
DH Mpagyc-yachl °Cy
CcoP KoadpdpuueHT nonesHoro geitctaus —

E KonuuectBo sHepruu, Tonnuea Ix

f MokasaTenb (6e3pa3mepHblit) —
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OKoHYaHue mabnuypl 2

O6o3HaveHue OnpegeneHne EavHULA nsmepeHuna
§ MokasaTenb Harpysku —
m' Pacxop maccel Kr/c
N Yuecno nagenui LT,
Kk MokasaTtens (6e3pasMepHkbIit) —
P MoOLLYHOCTb, anekTpu4eckas MOLIHOCTb BT
Q KonuyecTtso TennoTol b kBT-4
SPF Ce30HHasa xapakTepucTika aHeproadeKTUBHOCTH —
t Bpems, nepuos BpemeHm
T TepMognHaMmuyeckan Temneparypa K
O6bem M3
v O6beMHbIif pacxoa m3/c
w HononHuTenbHasa (anekTpudeckas) aHeprus Bt
Kp KoacdhpmumeHT TpaHchopmauun (npeobpasoBaHus) aHeprum —
Tabnwnya 3 — CokpalleHus
CokpalleHne MonHoe HaumeHoBaHWe
ATTD Accumulated time-temperature difference (HakonneHHasa pasHOCTb BpeMeHU-TeMnepaTyphbl)
DHW Domestic hot water(6biToBOE ropsyee BogocHabxeHue)
SH Space heating (oTonneHne nomMelleHns)
TTD Time-temperature difference(pasHocTb BpemeHu-TemnepaTyphbl)
vCC Vapour compression cycle (mapokoMnpecCUOHHbIA LMKM)
VAC Vapour absorption cycle (napoabcopOLUOHHBIA LIMKM)
TCT TennoHacocHas cuctema TennocHabXeHns
TH TennoBow Hacoc
TTY TennoHacocHbI TennoBow ysen
Tabnunuya 4 — MHpekesl
MNHAaekc O6o3Ha4yeHne nHaekca MHaekc OBo3HavyeHne nHaekca MHAaeke O6Go3Ha4yeHne nHAeKca
AB temperature corrected nrbl non recoverable avg average (cpefHee)
(ckoppeKTUpoBaHHas [HeoBpaTuMble (noTe-
TemnepaTypa) pw)]
o/lim lower temperature limit on running, in operation bal balance point
(HWXHWIA Npegen Temne- (BKknto4eHo, B paboTe) (Todka BanaHca)
paTypsbl)
eng engine (aBurartens) amb ambient [okpyxatoLlasn bu back-up (heater) [pe-
(cpena)] 3epBHbIA (HarpeBaTens)]
es storage values aux auxiliary, [gononHuTenb- f flow (noTok)
(3Ha4eHUa xpaHeHus) Has (sHeprus)]
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MHAaeke OBo3HavYeHne nHAaeKkca WNHaeke Obo3HaveHne uHAeKca MHAaeke Obo3HaYeHne nHaekca
gen generation  subsystem cold cold process side sngl single [eauHW4Has
(noacucTemMa reHepauuu) (xonofHas cTopoHa (onepayus)]
npouecca)
H space heating (otonne- | combi | combined operation standard | according to standard
HWe MoMeLLeHUiA) (koMBuHMpoOBaHHas pa- testing (cornacHo cTaH-
6oTa) JapTHOMY UCMbITaHUIO)
hot hot process side (rops- dis distribution subsystem des at design conditions
Yas cTopoHa npouecca) (noacucTtema pacnpepe- (B pacyeTHOM pexume)
neHus)
ho hour (4ac) hp heat pump (Tennosoin e external (BHeLUHWIA)
Hacoc)
out output from subsystem i Internal (BHyTpeHHUIA) eff effective (achcbekTUBHLIIA)
(BbIXOAHAA  MOLLHOCTb
nogcucTemsl)
p pipe (Tpyba) in Input to subsystem Itc Low temperature cut-out
(BBOA MoAcCUCTEMBI) (HWXHWIA nopor  OTKMto-
4YeHWs nNo Temnepatype)
r return (Bo3Bpar) J index, referring to bin j max maximum (MakcumyM)
(MHAEKC, OTHOCALLMIACA K
WHTepBany j)
rbl recoverable [pereHepu- Is loss (notepw) n nominal (HOMUHanNbHbLIA)
poBaHHoe (Tenno)]
rvd recovered [pekynepupo- st storage [XpaHeHne tot total (Bcero)
BaHHoe (Tenno)] (B BydpepHOM UNK HaKo-
nUTenLHoM Gake)]
cap lack of capacity [Hegoc- sby stand-by (B cocToaHuM w water, heat transfer
TaToK crnocobHocTH pesepBa) medium (Boga, cpena
(MoLyHocTH)] nepegayn TennoTbl)
co cut-out  [mpepblBaHue sk sink [oTBOA (TENNoThI)] DHW Domestic hot water,
(oTktoueHue)] DHW operation (6biTo-
BOE ropsiyee BofocHab-
XeHue)

MpumMedaHune—MWHAeKCb U 0603Ha4YeHNA B HacToAweM cCTaHAapTe UCnonb3ywTca B cnejyowem

nopAanke:

- nepBbIA MHAEeKC 0bo3Ha4YaeT pexuMbl TennocHabxeHna (H — oTonneHue nomeleHuit; W — 6eitoBoe
ropsiyee BogocHabxeHne u gp.). Ecnu ypaBHeHWe cnpaBeanvnBo ANA BCEX PEXMMOB TENNOCHabXeHUs, TO UHAEKC

NEPBOro YpOBHS OMycKaeTcs,

- BTOPON uHAeKkc o603Ha4aeT NOACUCTEMY UMM UCTOMHUK FeHepauun aHeprum (gen — reHepaums, dis —
pacnpefeneHue, hp — TennoBoi Hacoc, st — xpaHeHue 1 ap.);

- TPETUN UHAEeKC 0D03HAYaeT TUM 3Heprun (/s — noTepw, gs — MOCTYNNeHus, in — BBOA v Ap.),

- Apyrue nHAeKchl MoryT BbiTb UCNONb30BaHbl AN YTOMHEHUA (rvd — pekynepupoBaHHas, rbl — pereHepu-

poBaHHas, i — BHYTPEHHSAA U 4p.);

- npedmKe n 03Ha4aeT «non (He)», rb/ — pereHepupoBaHHas, nrbl — HeobpaTuMble NOTepU.
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4 O6wmre nNonoxeHunsa

TennoHacocHas cuctema TensiocHabxeHus (TCT) BkYaeT B ceb65 NOACUCTEMDI:

- reHepauyum TennoThbl;

- TpaHcnopTa TeNnNoThbl;

- pacnpegeneHnsa TennoThl.

Moacuctema reHepauuy TEMOTbl BKAOYaET B cebst nogcmcteMy c6opa HM3KONOTEHUMANBHOM TEMNIOBOWA
3Heprun.

4.1 NMopcmncrtema reHepaumm Tenno0Thbl

4.1.1 CncteMHble rpaHnybl

CucTteMHble rpaHuLbl onpefensaoT KoMmnoHeHTbl TCT, paccmartpuBaeMble B HacTosuwem ctaHgapre. Cuc-
TEMHas rpaHula NoACUCTEMbI reHepaumn TeNO0ThI BKIKOYAET B CEGS TEM/IOBOI Hacoc, NoAcucTeMy 0T6opa HU3KO-
NnoTeHUMaNbHOW TENIOBOW 3HEPrK, BHYTPEHHUE W BHELUHWE Gakmn-akkyMy/saTOpbl TEN/I0BON 3HEPTUN U pe3epB-
Hble 3/1eKTpuYecKkne Harpesartesin. B cocTaB NoAcCUCTEMbI reHepaunmn TENNOThI BKIOYAKT BCe BCNOMOrate/sibHbie
KOMMOHEHTbI 0 FPaHunLpbl C NOACUCTEMOI TpaHCnopTa Wi pacnpegeseHnsa TennoTel. CucTemMHas rpaHuua noacu-
CTeMbl reHepaunn TennoTel NpueefeHa Ha pucyHke 1

7 — WCTOYHUK TENNOTbl (TEPMOCKBaXWHA — TPYHTOBbI TeNN00OMEHHUK B BEPTUKANbHON CKBaXKWHE); 2 — HacoC NoACUCTEMbI
cbopa HM3KOMOTeHUManbHOW TENNOBON 3HEpPruu rpyHTa; 3 — TennoBoOi Hacoc; 4 — Hacoc, nojawwuii Bogy u3 6aka-akkymynstopa
cucTeMbl 6GbITOBOrO ropsyvero BOAOCHabGXeHus; 5 — 6ak-akkyMynsTop cucTembl ObITOBOro ropsiyero BOAOCHabXeHusi; 6 — peseps-
HbIl nogorpesBaTeflb CUCTEMbl ObITOBOrO ropsyero BOAOCHAGXeHWs; 7 — LUPKYIALMOHHBLIA Hacoc; 8 — nogaya ropsyeli BOAbl B
cuctemMy ObITOBOrO ropsyero BogoCHabxeHus; 9 — OydepHblli 6ak-akkyMynsaTop cucTeMbl oTomeHus; 10 — pe3epBHbIi
nogorpesartefl CUCTEMbl OTOMJIEHUS NOMeleHni; 11 — LUPKYNAUMOHHBLIA Hacoc B Mogcucteme pacnpefeneHvs (cuctema oTonse-
HVUA nomeweHuin); 12 — nogcuctema pacnpegeneHvs TennoTbl; 13 — BBOJA CETEBOW XOMOAHOW BOAbl AnA 6GbITOBOro ropsiyero
BOAOCHaGXeHMs

PucyHok 1 — CuctemHas rpaHuuya noAcucTeMsbl reHepauum TensioThbl

4.1.2 OCHOBHblIe NCXOAHbIE AaHHble

Cnocob pacueta 3HepronoTpebaeHNss N 3HEPro3aqPAEKTMBHOCTU TEMTOHACOCHbLIX CUCTEM TEMIOCHAOXEHNS,
npeacTaB/ieHHbIl B HACTOSILLLEM CTaHAapTe, B KAYECTBE UCXOAHbIXAAaHHbIXYUUTbIBAET cnefyolmne dusndeckne
(hakTopsbl:

-Tun (KoHurypaumio) reHepaumm TenoTbl (MOHOBa/IEHTHbIN, BUBASIEHTHbII);
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- TMN TENNOHACOCHOro 060pyA0BaHUA [SHEeprusa NPUBOAA, HaNPUMEP, SNEKTPUYECTBO UM TONMUBO, TEPMO-
AVHaMU4ecKknin umKn (NapokoMnpeccuoHHbIn — VCC, napoabcopOumoHHbin — VAC)];

- TUN UCTOYHMKA TEMOTbI HU3KOrO NOTEHLUMana u TENIOHOCUTENSI NOACUCTEMBI paCNpeaeneHus TENNOoThI
(oTBOAA TENNOTLI OT KOHAEHCATOPA TEMNNOBOFO HACOCA), HANPUMEP, FTPYHT — BOAA, BO3AYX — BO3AYX;

- 9HepreTu4ecKne Harpyskm nogcMcTem pacnpeaeneHnsa TennoTbl; NOACMCTEMA OTONNEHNA MOMELLEHNIA U
nogcucrema GbITOBOrO ropsiviero BOAOCHaGXeHUS;

- 3KCMEPUMEHTASIbHbIE 3aBUCUMOCTM (LaHHbIE UCMbITAHWIA TENNOHACOCHOTO 060pYyA0BaHNSA) TENIONPOU3BO-
AUTENLHOCTY M K1p" OT N3MEHEHNs TeMnepaTypbl UCTOUHNKA HU3KOMOTEHLMANbHOM TENNoThl U TEMMNEPaTyPHOTO
pexumMa TENNOHOCUTENS NOACUCTEMbI pacnpeaeneHus;

- 9KCMepUMEHTAsIbHbIE JaHHbIE UCTIbITaHUIA TENNIOHACOCHOTO 060PYAOBAHUS MO BIMSAHUIO HA 3PdHEKTUBHOCTD
€ro aKcnnyatauum pexuMoB aBTOMATUYECKOro perynupoBaHuns patoTbl koMmnpeccopa (pexumbl KON — OFF»,
CTYMNeHYaTblii, C NEPEMEHHON CKOPOCTbIO);

- KONMYECTBO BCMNOMOraTesibHON SHeprum, pacxoayemoii Ha npusog TCT, Heobxoaumoe ansa paboTbl noacu-
CTEMbI reHepaLumn TeNoThl U HE YYUTLIBAEMOE NP NPOBEAEHNU TUMOBLIX UCTILITAHUI TENSIOHACOCHOrO 060pYA0-
BaHWA No onpeaeneHnto ero Tennonpon3BoanTENsLHOCTU, Kp, nu KMNA;

- TENNOBbLIE NOTEPU KOMMOHEHTOB MOACUCTEM aKKyMYIIMPOBAHUS U XPAHEHUS TENSNOBOM SHEpruuM Ans noa-
CUCTEM pacnpeaeneHns TENNOTbl: NOACUCTEM OTONSEHUSA MOMELLEHUIA U BLITOBOrO ropsyero BOAOCHatXeHus,
BKIOYasA COeAMHUTENbHbIE TPYBONpPOBOAbI;

- MECTOPACMONOXEHNEe TENSIOHACOCHOTO TENSIOBOrO y3ria NoACUCTEMbI FeHepaUmMm TENNOTbI.

4.1.3 Anroputm pacyeToB

[nsa npoBeaeHns pacyeTos Mo NpeACTaBIeHHOMY B HAaCTOsILLIEM CTaHAAapTe cnocoby hopMupyloTcs cneay-
IOLLIME UCXOAHbIE JAHHLIE:

- TUN, KOHUrypauusa n KOHCTPYKUUA NOACUCTEMDBI reHepauuu (NonydeHusi, NepeHoca W nepepadun)
TENNOTbI;

- TUN @aBTOMaTUYECKOro PErynupoBaHua NOACUCTEMbI FeHepauuu;

- KIIMMaTonornyeckas MHgopmauus: roaoBble konebaHns Temnepartypbl HAPYKHOTO BO3yXau Temnepary-
Pbl UCTOYHMKA TEMIOThI HU3KOIO NOTEHLMana unp.;

- QHEpreTMYecKme Harpyskm NOACUCTEM OTOMMEHUS NOMELLIEHUI 1 ObITOBOTO ropsvero BoA0CHabeHus.

UTorom pac4eToB IBNAETCA ONpeaeneHue creayowmx napamMmeTpoB:

- 3aTpaThbl 3HEPIMM Ha NPMBOA NOACUCTEMbI TEHEPALIMM TENNOTHI Epyy gep, in (SNEKTPUYECTBO, TOMNUBO, UC-
nosib30BaHHas TENNOTA, COMHEYHOE TEMNMOBOE U3Ny4eHue u T. 4.), obecneunsaioLme NoKPbITUE IHEPrETUHECKNX
Harpy3ok nogcucTem oOTONMeHns NOMELLEHNI ¥ ObITOBOrO ropsivero BOAOCHaKeHUS;

- 0GLLKe TenoBbIE NOTEPU NOACUCTEMBI TEHEPALMN Qi gen is fo

- 06LwKe pereHepMpPOBaHHbIE TEMMIOBbLIE NOTEPH NOJCUCTEMbI FEHEPALMU Qpyy gen is mi ot

- o6Lyas HeoGxoAnMas AONONHUTENbHAS IHEPTUA Wiy gen aux ANSA 0BECNEYEHUsI paBOTBI MOACUCTEMBI
reHepaumu TeNnoThI.

Tennosoii 6anaHc No4CMCTEMbI FEeHepaLun TeNNOTbl NPeACTaBeH Ha PUCYHKE 2.

MpoueHTbl (CM. PUCYHOK 2) UNMIOCTPUPYIOT OO0 SHEPTETUYECKOro NOTOKA B CYMMapHOM SHepreTnyec-
KOM MOTOKE B MOSIHOM O6beme, MOKPbIBAIOLLEM TENnoBble Harpy3ku MOACUCTEM pacnpeaesieHus TennoTbl
(100 %). OT1 NPOLEHTHbIE COOTHOLLIEHUA AAIOT HarMsAHOE NPeACTaBNEHNE O BENMYMHE COOTBETCTBYHOLLMX SHEpP-
reTUYECKMX MOTOKOB. 3HAYEHUS NPOLEHTOB OyAyT MEHATLCA B 3aBUCUMOCTM OT KOHKPETHbLIX CBOWCTB KOHKpPET-
Hon TCT.

CtpykTypa Tennosoro 6anaHca TCT, npeacTaBneHHasn Ha pUCyHke 2, cCooTBeTCTBYET TUNOBON TCT C anek-
TPOMPUBOAOM, UCMNOMb3YIOLLE HU3KONOTEHLMANBHOE TENSIO rPYHTa NOBEPXHOCTHLIX CMI0EB 3EMMU U NPeaHa3Ha-
YeHHOI AN OTONNEHUS MOMELLEHUIA C UCNONb30BAHWEM OTONUTENBLHOIO BydepHoro 6aka-akkymynaropa.

1) B HacTosiILeM cTaHgapTe achdhekTuBHocTb TCT oueHnBaeTes KoadhduLMeHToM TpaHcdopMaLum (npeoBpaso-
BaHWA) aHeprun Krp, a He KM (COP), Kak NpUHATO B eBponeiickux ctanpaptax. MNoHaTne KO no MHeHWto aBTOpOB
ABnseTc Gonee LUMPOKUM, MOCKOMbKY B CTPOroi MOCTAHOBKE, B OTNIWYUE OT Ktp, AOMKHO YYUTBIBATH TEMMoBYO
3Hepruto, NOTpebrsaemMyto OT UCTOYHUKA TENOThl HA3KOro noTeHuuana u He MoxeT 6uiTb Gonee 1. 3ToT nogxop Gonee
0oObeKTVBEH AN CPaBHEHUSt Pa3nuYHbIX CUCTEM TernrnocHabxXeHns. Krp — UCMonbayeTes ANA CPaBHEHMA pasfnyHbIX
cuctem TCT.
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7 — 3Heprusa, pacxogyemas Ha npusog TCT (Hanpumep, anekTpuyecTso, Tonnmeo) EHWgenin\ 2 — TennoTta okpyxatwLlel cpegbl,
nucnonb3yemas B KayeCcTBe WCTOYHMKA TEMNJIOBOW 3HEpPry HU3KOro noteHuunana Qnw.genjm 8 — Tensonpou3BOAUTENbHOCTb (TEnso-
Basi MOLLHOCTb) MOACUCTEMbI reHepauun TEenaoTbl, COOTBETCTBYOWAsA TEN/I0BbIM Harpyskam MnoAcucTeM pacnpefeneHus TensaoThbl
QidWgenoout = QHW,dis,inl 4 — Tennosble NoTepM NOACUCTEMbI reHepauun TennoTbl Qhw,gen/si 8 — TennosBble NoTepU MNOLCUCTEMbI
reHepauuu TennoTbl (TennoBas 4YacTb), PEreHepuMpoBaHHble AN OTOMJeHWA nomeleHnin OHvY,genb,ibb 8 — HeBO3BpaTHble Tensno-
Bble MOTepu noAcuctembl reHepauuun (Tennosas 4vactb) QHWgenisnrbb 7 — o6wume Tennosble noTepu NOACUCTEMbI TeHepauuw,
BO3Bpaljaemblie (pekynepumpoBaHHble WIW pereHepupoBaHHble) A5 OTONAeHusa nomelieHunin QHwgenisrbitot> 8 — obwasa AonosaHu-
TenbHaa 3Heprus nogcuctembl reHepauum TennoTel WHWgenaux\ 9 — Bo3Bpalwjaemas [ONOSHUTENbHAsA 3HEPrus NoAcuUcTeMbl reHe-
pauun QHWgenaux,isnvdl 12 — HeBo3BpaTHas [AONOMHUTENbHAsA 3HepPrns nogcuctembl reHepaumm QHw,gen,aux,isl 11 — pereHepupo-
BaHHasa [0MOJIHUTENIbHAsA 3Heprus noAcucTeMsl reHepaumm QHWgenauxisrbi 12 — HepereHepupoBaHHas BcnomoraTesibHas 3Heprus
nogcuctembl reHepaunn QHWgenauxisnrbh 12 — nogcuctema reHepauuv (NONyyYeHus, nepeHoca v nepegayun) TenaoThbl

PnUcyHOK 2 — 3JHepreTmyecknini 6anaHc NoACUCTEMbl FeHepauun TennoTbl

4.2 JOHeprua, pacxogyeman Ha npusog TCT
OHepreTnyeckuin 6anaHc nogcuctemsl reHepaunm TCT EHWgenin ONUCbIBAETCA YpaBHEHUEM

E HW,gen,in AHW ,gen,out + QHW,gen,ls QHW,gen,in Kgen,aux,Is,rvd ' A HW,gen,aux» 0)
roe EHwgenjn  — 3Heprus, 3aTpaunBaemasi Ha NnpuBofg (3N1eKTPMUYECTBO, TOMIMBO WM TensioBas aHeprus) u
O6€C|'|e‘-II/IBaIOLLI|aFI NOKPbITUE TENJTOBbLIX HArpy30K NOACUCTEMbI pacnpeneneHna TensoThl, ,U')K;

Qhiw,gen,out — TeNa0BasA Harpyska noAcuCcTeMbl pacnpeneneHna TennoThl, ﬂ,)K;

Qnw,gen,is — TennoBsble NnoTepun NoACUCTEMbI FreHepauun TennoThbl, X;

Qnw,gen,in — TennoBasd 3Heprua, ncnosib3yemMas B ka4eCtse MCTOYHUKA TEM/10Tbl HU3KOIo NnoTeHunana, ,U,)K;

kgen,aux,is,rzd — BO3BparTHas 4acTb AOMOJ/IHATE/ILHOI SHEPTuu;

W HWigen,aux — KO/IM4ECTBO NOABOAMMOI AONONHUTENBHOW 3HEpPruK, Heobxoaumoe ans obecneyeHus pabo-

Tbl NoAcuUcTeMbl reHepauunu, x.
Ona TCT c anekTponpmMBoLOM:
EHw,gen,in — KO/IMYECTBO 3/IEKTPUYECKON aHeprnn, pacxogyemoii TCT Ha NOKpbITME TEMOBbLIX HArpy3okK
noacucTeMbl pacnpefeneHus, BkaoyarLee B ce6a 3N1eKTPOIHEPIUI0, pacxoLyemMyto Ha NPUBOL TENJIOHACOCHO-
ro 060pyAoBaH1s 1 MMKOBbLIX UM Pe3epBHLIXTEN/I03/1IeKTPOHarpeBatenein (T3H). Tak kak 415 TENJIOHACOCHOTO

10
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060pya0BaHNA C 3MEKTPONPUBOAOM KOJIMHECTBO IMEKTPUYECKOI 3HEPrmM, pacxoayemMoin Ha NPMBOA TEMOBOro
Hacoca, onpeaenseTcs Ha OCHOBE Pe3ynbTaToB CTaHAAPTHLIX UCTbITAHWUIA B COOTBETCTBUM C [2], FOCT 26963,
rOCT P M3K 60335-2-40, TO BENUYUHA Exygep in TAKKE BKIIOYAET B CE0SA 4ACTL BCOMOraTeNbHON SHEepruu,
YYUTLIBAEMON B COOTBETCTBUMU [2] npu onpeaeneHun Kyp. B cootBercTeum ¢ [2], TOCT 26963, MOCT P M3K
60335-2-40 npu onpeaeneHun Kip YYUTLIBAIOT BCOMOTaTENbHYIO 3HEPTUIO, PACXOAYEMYIO B Npeenax cuctem-
HOW rPaHuMLIbl TENIOHACOCHOIO 060PYA0BaHUS, T. €. BHEPTUIO, PACXOAYEMYIO HA PaboTy yCTPOWCTB aBTOMaTU4eC-
KOro perynupoBaHus u 3awuTsl. Kpome Toro, B pacyeTe yunTbIBAOT NPOMOPLIMOHANBHYIO YacTb SNEKTPOSHEPIUH,
pacxoayemMon Ha nNpuBOA LMPKYMALMOHHBIX HACOCOB W BEHTUNATOPOB, 06eCneynBatoLLnX NePeHOC TEMNOHOCUTE-
nevi u opraHmsaumio TennioobMeHa BHYTPU TEMNOHACOCHOrO 060pyA0BaHUS, @ Takke BO3MOXXHYHO SHepruto, pac-
XOAyeMmylo Ha onepauuu pasMopaKUBaHWUA 1 JOMONHUTENbHLIE HAarpeBaTeNbHbIE YCTPONCTBA ANA NOAOrpeBa
mMacna komnpeccopa (Nogorpes kapTepa);

Whiw,gen,aux — COAEPXUT TOSLKO 4ONW AOMNOSHUTENBHOW SHEPrUM, HEYYTEHHbIE NPK onpeaeneHnn Krp B
COOTBETCTBUM CO CNocobamm ucnbITaHui, npeaycMoTpeHHbiMu [2], FOCT 26963, TOCT P MOK 60335-2-40;

Kgen, aux,is,vg— XaPaKTEPU3YET JOIIIO BCTIOMOraTenbHON SHEPTUM, KOTOPAsi BO3BPALLAETCA B BUAE NONE3-
HOW TeNMoBOW SHEPrUU, HANPUMED, B Criyvae UMPKYMALMOHHBLIX HACOCOB 4YacTb BCMOMOraTernbHO| SHeprum nepe-
[laeTcs TEeNMOHOCUTENIO HEMOCPEACTBEHHO B BUAE TEMIOBOW SHEPIUK.

[lna TennoBbIX HACOCOB C ANEKTPONPUBOAOM 3Ta AONA YKe YyYTeHa npw onpeaeneHnmn Kmp B COOTBETCTBUM
¢ [2], TOCT 26963, FOCT P M3K 60335-2-40, noatomy Kgep, au js,na = 0;

QHwgen,;s— TENMOBbLIE NOTEPU TENNOHACOCHOTO 000PYA0BAHNSA HACOCa Yepes Kopnyc (0G0N0UKY) HE YUnTbI-
BalOTCHA, €CIN OHW HEU3BECTHbI UMW HE 3a4aHbl B 1PYrMX HOPMaTUBHBIX AoKyMeHTax. Ana TCT ¢ akkymynsaTopamu
TEMnoBON SHEPruM NMPUHUMAIOTCA BO BHUMAaHME TENSOBbIE NOTEPU NOACUCTEMbI FreHepaLMm TENNOThI B YaCcTU Ten-
NOBbIX NOTEPk, CBA3AHHBIX C XPAHEHWEM TENMOThI M TEMMOBLIX NOTEPb B NOABOAALLMX K aKKyMYFSTOPY W LIMPKYSs-
LIMOHHbIX TPyOONpOBOAAX.

[Ans abcopOumoHHeIX TCT M TENNOHACOCHBLIX CUCTEM TENNOCHAOXEHUA C NPUBOAOM OT ABUraTENs BHYTPEH-
Hero CropaHus;

Et i gen,in— XapakTepusyeT KONM4ECTBO 3HEpruu, pacxoayemoii Ha npusog TCT ans oGecnevenus Tenso-
BbIX Harpy3oK noACcMCTeMbl pacnpeaeneHus TennoThbl. [Ang TennoHacoCHOro 060pya0BaHuA € NPUBOAOM OT ABU-
raTens BHyTPEHHEro CropaHusi SHepruen NpuBoaa ABNSETCA TENIOTBOPHAA CNOCOBHOCTL TONNUBA, HaNPUMeEp,
[M3EnbHOro TONMBA UM NPUPOAHOTO ra3a. To xe Ana  abCcopBLMOHHBIX TEMNOBbLIX HACOCOB C TEMNOBLIM NPUBO-
OOM (OT TONSIMBHON FOPENKK);

QHw,gen,out — TEMIONPON3BOANTENLHOCTb NOACUCTEMbI FTEHEPALMU TENMNOTLI, PaBHAs CYMMapHLIM Tenno-
BbIM Harpyskam noAcucTeM pacnpefeneHus u Bkrodatowas B cebss BCe BUAbl BO3BPATHOW 3HEPrum: Kak ot
HenocpeACTBEHHOrO OXNaXAEHNUSA ABUraTens, Tak v OT AbIMOBbIX ra3oB. BozBpaTHas (yTunusupoBaHHasi) Tennora
OT ABUraTens NOMHOCTLIO NPUHUMAETCS BO BHUMAHUE B Npeaenax CUCTEMHOI rpaHunLbl NOICUCTEMbI FeHepaLmn
TEenmnoThbl;

Kgen,aux Js,neg — B0 AONONHUTENBHOM SHEPTUM, YTUNIN3NPOBAHHOMN B BUAE TEMNOBOWN SHEPTMM, M 3aBNCHT OT
Croco0ba UCTILITAHNA. Kgep aux is g = 0, ECIIM YTUNM3UPOBAHHAA AONONHUTENbLHASA SHEPTUA YXKE BKMIOYEHA B Kip.

4.3 fDononHurtenbHas 3HepPrua Wiy gen aux

HdononHuTenbHas sHeprust Wiy gen aux — 3T0 3Heprus, Heobxoaumas ans obecnedequs paboTsl noacucTe-
Mbl FeHepaLn TENNOTbI, HaNpUMep, AN paboTbl TENNOHACOCHOrO 060PYA0BAHUSA UK CUCTEMbI AaBTOMATUYECKOTO
perynupoeaHus. [ina TennoBbiX HACOCOB C ANEKTPONPMBOAOM AONONHUTENbHAS SHEPrUs BKMIOYAET B ce6s TOrb-
KO 4acTb JONONHUTENBHON 3HEPIUM, HE YUTEHHYIO NPN onpeaeneHnn Kip B COOTBETCTBUM CO CNOCOBaMu ucnbiTa-
HUIA, npeaycMoTpeHHbIMU [2], TOCT 26963, TOCT P M3K 60335-2-40. Tonbko BCniomoratensHas SHEprusi, He
YYTEHHAA B UCNbITAHNAX, HAaNPUMEP, MOLLIHOCTb, PACX0AYEMAasa LMPKYNALUMOHHLIMW HACOCaMu Ha NPeoaoneHne
naaeHus AaBneHns BO BHELLHUX TPyOONPOBOAAX M TENMOBbLIX CETAX, a TAKKe pacxoayemasi NoACUCTEMON reHe-
pauuu Tennotbl Npu pabote TCT B AEXKYPHOM peXMME, AOMKHBI BbITh YUTEHBI NPY ONpeaeneHun Whiw,gen, aux-

Mpv onpeaeneHun 3aTpat AONOSNHUTENBHON SHEPMMU NOACUCTEMbI FeHePaLM1 TENSIOTbI YYUTLIBAETCA TONLKO
Ta4acTb AONOMHUTENbHON SHEPIUK, KOTOPAasi PAaCXoAyeTCA B NpeAenax CUCTEMHbIX rPaHUL, NOACUCTEMbI FreHepa-
UuM TENNOTLI, T. €. A0 rPaHuLbl C NOACUCTEMAaMK pacnpeaeneHus.

B o6wwem cnyyae uMpKynaLMOHHbIA HACOC NPMHUMAIOT BO BHUMaHWUE B NOACUCTEME pacnpeaeneHus, ecnu
He CyLIeCTBYeT rnapaBnnM4eckol pa3ssasku. [ins ruapasnmyeckomn pa3BA3ku Mexay UCTOYHUKOM SHEPTMU U pas-
HbIMK NoACUCTEMaMU pacnpeaeneHus, Hanpumep, ¢ NOMOLLLIO OTONUTENLHOTO Bychepa nnm HakoNUTENbLHOrO 6aka
ObITOBOrO ropsyero BoA0CHabXeHus B napannenbHoN KOHGUrypauum, NepBUYHBIA HACOC TAKKE NPUHUMAIOT BO
BHUMAaHWE B NOACUCTEME reHepaLun.

B cny4ae ruapasnu4eckoro 06 LeAnHEHNs B €AUHbIN KOHTYP 6akoB-akKyMynsTOPOB U NOACUCTEMBI pacnpe-
AeneHna TennoTbl [(0TONNeHnA, BEHTUNALMK Mnu ropsvero sogocHabxeHus (nanee — MBC)] aononHUTENbLHYIO
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3HEpPruio NepBUYHOro LMPKYNALMOHHOIO HACOCa yYUTLIBAIOT B NOACUCTEME reHepaLum TENNOThbI, 4 OCTanbHbIE
LIMPKY NALMOHHBIE HACOChl — B CBOMX NOACUCTEMAX pacnpegeneHus TenmnoTbl COOTBETCTBEHHO.

JlononHUTEeNbHYIO 3HEPTMIO, PACX0AYEMYIO HA MPUBOA LIMPKYMSILIMOHHbLIX HACOCOB NOACUCTEMbI COOpa HU3-
KOMOTEHLIManNbHOW TEMSOTbI, YYUTHLIBAIOT B MOACUCTEME reHepaLMm TENMOTI.

4.4 PereHepupoBaHHbIe, BO3BpaTHbI€ U HEBO3BPaTHbIE TENSOBbIE NOTEPU

He BCe TennoBbie noTepu CUCTEMbI 0BA3aTENBHO ABNAIOTCA HEOBpaTUMbIMK. HekoTopble TENNoBbIE NOTEPH
pereHepupyoTcs, Npu 3TOM 4YacTb pereHepMpOBaHHbIX TENNOBLIX NOTEPb ABMNSAETCHA BO3BPaTHOM. Bo3BpaTHbie
noTepu onNpeAenaTCA MECTOMONOXEHUEM MCTOYHUKA SHEPrUN 1 NoKa3aTenem yrunusaumm (OTHOLLEHUE BbIUr-
poiw/notepu B coorseTcTeuum ¢ [3], TOCT 31168, [4], [5)).

MpnMepom pereHepupoBaHHbLIX TEMMOBLIX NOTEPb Quyy,gen is,my ABMAIOTCA TENMNOBLIE NOTEPU YePE3 000M0HKY
NOACUCTEMbI FeHepaLMmn TENNOThI, HAaNPUMEP, TENOBLIE NOTEPU NPU XPAHEHUM TENNA B DaKax-akKKyMynaTopax B
cnyuasx, korga bak-akkymynsirop ycraHasnmeaeTcs B 060rpeBaeMomM NpocTpaHcTee. OfHAKO ANsi NOACUCTEMbI
reHepauuy TennoTbl, YCTAHOBMNEHHOW 3a npeaenamu 06orpeBaemMoro NpocTPaHCTBa, TENSIOBble NoTepu Yepes 060-
NOYKY NOACUCTEMbI FeHepaLun He ABNAIOTCA pereHepupoBaHHbiMKU. MoTepu ¢ AbIMOBbLIMY ra3amu TENMOBbIX Ha-
COCOB C NPUBOAOM OT AIBUTraTENs BHYTPEHHEr0 CropaHns HE CHUTAIOTCA PEreHEPUPOBAHHLIMM, TAK KAK BCE BO3-
BpaTHbIE NOTEPU AbIMOBLIX ra30B B Npeaenax noAcUCTeMbl reHepaLMmn TENMOTbl YYUTLIBAIOTCA B TENNMONPON3BOAU-
TENBLHOCTU NOACMCTEMBI Qpyyy gen, out-

4.5 lLlarm BbluncrieHnn

SHepreTuyeckas 3heKTMBHOCTb IKCNNyaTauun TENIOHACOCHBIX CUCTEM TENSIOCHAOXKEHUSA B 3HAUUTENb-
HOW CTENeHn onpeaensieTcs TeMnepaTypHbIMU PeXxdMaMn MCTOYHUKA TENOTbI HU3KOro noTeHuuana u noacuctTeM
pacnpefeneHuns TeNNoThbl: CUCTEM OTONNEHURA, BEHTUSIALMM U FOPSYETO BOAOCHADXKEHUS, KOTOPbIE USMEHSIOTCA BO
BPEMEHM KaK B TEYEHNE OTOMUTENBHOrO Ce30Ha, Tak N B TEHYEHUE OHOTO FOJ3a UM AAXe HECKONMbKUX NET 3KCNIy-
atauun. [NoaTomy AN oLueHKU dPPeKkTMBHOCTH akcnnyaTauun TCT ucnonb3yioT Tak HAa3bIBAEMbIE «PAaCHETHbIE
napameTpbl», COOTBETCTBYIOLLME KOHKPETHBLIM pacHeTHLIM NepUoaamM roaa, Hanpumep, nepuoay Haubonee xo-
1NOAHON NATMAHEBKW. BaxkHenwmMn napaMeTpamy pacHeTHOro nepuoaa ABNSIOTCA PaCYETHbIE TEMNEpPaTypbl UC-
TOYHMKA TENMOTbI HU3KOrO NOTEHLMana n NoACUCTEM pacnpeaeneHus TENNoTbl.

B kauecTBe KNMMMAaTUYECKMX AaHHbIX MOTYT ObITb MCMOSb30BaHbI KaK XXeMECAYHbIE, TaK U N0YACOBbIe 3Ha-
YeHus.

MpuMeyaHne — TouHOCTb 3HAYEHUN Kyp, NOMYYEHHBLIX ANA TEMNOBLIX HACOCOB C 3AMEKTPONpPUBOAOM B
cooTBeTCcTBUU ¢ [2], FOCT 26963, TOCT P M3OK 60335-2-40, cocTaBnswT Ao 5 %. CpaBHeHWe pe3ynsTaToB pacyeToB No
HakonuTenbHOMY cnocoby B TeueHWe rofa, M3noxeHHoMy B 5.3, U HaTypHOro (NoneBoro) MOHUTOpUHra peansHbix TCT
nokasblBaeT UX coBnajeHne ¢ TOYHOCTLIO A0 6 %.

4.6 BbluncneHusa no 3oHam

TennoHacocHas cuctema TennocHabeHust MOXKET BKMIOYAaTb B Ce0s1 Kak 04HY, Tak U HECKOMNbKO NOACUCTEM
reHepauum TENNOTbI, & TAKXKE OAHY MU HECKONbKO NOACUCTEM TPAHCNOPTA M pacnpeaeneHusi: CUCTEMbI OTOMNIE-
HUWSA, BEHTUIISILMK, ropsYero BogocHabxeHus. Mpu 9ToM kaxaasn U3 noACMCTEM MOXET UMETb OTAENbHBbIN rMapas-
nuyeckuii KOHTYp. Mpu 3TOM CymMMapHasa Harpyska BCEX MOACUCTEM pacnpeneneHus A0mkHa OblTb paBHa Cym-
MapHOI TeNNoNpPOM3BOAUTENBHOCTU (TENSOBOW MOLLHOCTH) BCEX MOACUCTEM FreHepaLm TeNNoThl:

EQH,gen,out,j = %QH,dis,in,k , @

A€ Qpgenout — TENNOBAs Harpyska, MokpbiBaeMasi reHepaTopoM TEMNOBOW SHepruu j (TEMNOBOW HACOC MK
TPagaULMOHHbIN TEenmnoreHepaTop), [px;
Qg gisinx — TenrioBas Harpyska noACUCTEMbI pacnpeaeneHns k (Hanpumep, k-ro oGorpesaemoro nometiie-
HUS), K.
B criyyae nogcucremsl reHepaumm TENNOThI, COCTOALLEN U3 HECKONBbKMX TEMoreHepaTopoB (MHOTOBanNeHT-
Has KOHpUrypauusi NOACUCTEMbI), CyMMapHasi TEN0Bas Harpy3ka noAcMCTEM pacnpeaenenna ZQy g iy x Pac-
npeaenseTca Mexay HUMK (TennoreHeparopamu), Npy 3TOM HE3aBUCMMO ANA KOO0 NOACMCTEMbI FeHepauuu §
BbIYUCTIAIOT 3HAYEHNE Qy gop, out - DTO KACAETCA TAKOKE PE3EPBHOTO TEMMOreHeparopa.
4.7 KomGuHMpoBaHHas BbIpaboTKa TENSIOBON IHEPruv ONA OTONSIEHUSI U FrOpsiYero
BOAOCHAa0XeHUA
KomBuHupoBaHHas BbipaboTka TENOBOV SHEPruM AN OTONNEHNUSA U rOPAYero BoAOCHaBKeHUA MOXKET Npo-
BOAWTLCA B ABYX PEXMMAX: NOCNEef0BaTENbHOM U NapasniesibHOM.
Mpm akcnnyaTauum TCT B NOCneaoBaTensHOM PEXUME TENMOreHepUpytoLLee 0GopyA0BaHME NEPEKITIoHaoT
C CMCTEMbI OTOMMEHUSA NOMELLEHUM HA CUCTEMY FOPSIYEro BOAOCHABXEHUS, HaNpUMep, CUCTEMY B KOHApUrypa-
uMu, NpeacTaBneHHon Ha pUCyHKe 1, C napannenbsHbIM NOAKMI0YEHUeM pesepByapa-xpaHunuiia 6bIToBO rops-
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yei Bogbl. MpurotoBneHne ropsyeli BoAbl 06bIYHO NONb3YyeTCA NPUOPUTETOM, T. €. OTOM/IEHNE NOMeLLeHNli npe-
pbiBaeTCA B C/ly4yae BO3HMKHOBEHWS NOoTpebHOCTM nogorpesa ropsayeit Bobl.

MocnegHve TEHAEHUUN B COBEPLUEHCTBOBAHUMN KOHCTPYKLUMI TeNoBbIX Hacocos (TH) HaueneHbl Ha peanu-
3aLMi0 KaK HOBbIX KOHCTPYKLUII 060pyA0BaHuUs, Tak 1 Ha NOBblWeHNE 3PP EeKTUBHOCTN peann3yemMblX TEPMOLNHA-
MMNYECKNX LLIUK/TOB C MOMOLLbIO:

- NOHWXEeHNA TeMnepaTypbl NeperpeToro napa u (Man) nepeoxnaxieHns KoOHLeHcaTa,

- KackafHblX LMKN0B C BHYTPEHHUMWN TEMNNOO0OOMEHHUKAMMN.

3Tn HOBblE pelleHns npegnonaralT napannenbHoe obecneyeHne TeN0BON IHEPrued cUCTeMbl OTONNEHNUS
ncucTeMbl ropayero BogocHabxeHnsa. B aTom cny4yae TensoBble Harpy3ku otonaeHns n FBC nokpbiBaloTCSA 04HO-
BPEMEHHO.

Mpumep rugpasnunyeckoli cxemol TCT, paboTaloueli B napannenbHOM pexume BbipaboTku TeN/I0BON aHep-
mu ana otonnenna n FBC n ncnonb3yrlowein KackagHbli LUKA € NepeoxnaxjeHnem KoHAeHcaTa, NpuBefeH Ha
pucyHke 3.

1— nogavya ropsueii Bodbl B CUCTEMY BC; 2 — KOHAEHCATOp BepxHeli cTyneHu B Gake-akkymynsitope MBC; 3 — BBOL CETEBOWA

XO/ioAHOlM BOAbl A/11 CUCTeMbl [BC; 4 — MepeoxiaguTe/lb KOHAeHcaTa MEepBOi CTyneHM — wucnaputesls BepxHell CTyneHu;

5 — komnpeccop BepXHeli CTyneHn; 6 — KOHAEHCATOP HWKHE CTyneHW; 7 — MOACKCTEMA OTOM/IEHUS; 8 — KOMMPECCOp HIDKHEN

CTYMeHW; 9 — WCTapuTe/lb HWKHE CTyMeHW; 10 — ucnapuTeNb BepxHeld CTyreHu (TEnI006MeH C UCTOYHWMKOM HU3KOMOTeHLMasb-

HOW TennoTbl rpyHTa); 11 — TEPMOCKBaXVHA (BEPTVKA/IbHbIA FPYHTOBLIA TEMI00OMEHHUK); 12 — LMPKYNSILMOHHLIA Hacoc B cuUcTe-

Me pacnpefeneHust TenoTbl 471 OTON/IEHUS MOMELLEHWIA; 13 — HaCOC WMCTOYHMKA HM3KOMOTEHUMaTbHOW TeMIoThbl; 14 — paclupu-
TesbHbIi BEHTWIb; 15 — 06paTHbIi KrianaH

PucyHok 3 — TCT ¢ KackafgHbIM UMKIOM, UCMOMb3yloLasi MepeoxnaxaeHne KoHgeHcata
[N NPOM3BOACTBA GbITOBOI ropsvein Boapl

TCT, npeacTaBfieHHas Ha pucyHke 3, npegycMaTtpuBaeT cneayolime paboune pexumbl:

1) pexum oTONAeHMs Nomel,eHnii — paboTaeT TONIbKO CUCTeMa OTON/IeHNSA U TENJIOBON HACOC HUKHEN
CTyneHun (XonoAHbIli Nnepuog roga — pesepByap XpaHeHus ropsiyeli BoAbl NOMTHOCTbIO 3aN0O/THEH);

2) pexvm 6bITOBOro ropsyero BogocHabxeHna — paboTtaeT TO/1bKO cuctema 6bITOBOro ropsyero sogocHab-
XEHUS N TEennoBO HAcoC BEPXHEN CTyneHU, TenaoTa U3BfeKaeTcss U3 TPYHTOBOTO UCTOYHUKA (Tenblii nepuog,
roga — OTON/eHNe He TpebyeTcs);

3) napannenbHbli peXum — ocyl,ecTBASIETCS OTON/IEHMe U ropsivee BogocHaGxeHne. PaboTatT obe CcTy-
NneHn TeENNOBOr0 Hacoca. MICTOYHMK HU3KONOTEeHUMaNbHOW TeNNOThl 4N HUXHel cTyneHn TCT — rpyHT NOBEPXHO-
CTHbIX CNIOEB 3EMNN, a ANS BEPXHEel CTYNeHn — nepeoxnaxAeHHblii KOHAeHcaT TenoHacocHoro o6opyaoBaHns
HUXHel CTyneHn (XoNoAHbI nepuog roga — pesepByap XpaHeHus ropsiyeil BoAbl HaCTUYHO 3aMOJ/IHEH).

Mpu npoBeAeHUN BbIYNCIEHUI NO HACTOAWEMY CTaHAApPTy NpeanosaraeTcsi, YTo NapamMmeTpbl NocnenoBa-
TENBHOTO U NapasenbHOro pexumMmoB akcnayatauum TCT onpeaensitoTcss UCNbITAHUSIMU, MO3TOMY B pacnopsixe-

13



FOCT P 54865—2011

Hun paspaboTynka MMeloTCs Bce He0OX0AMMbIE XapakTepucTukn 060pyaA0BaHUS, BKIIIOUYAs TENNONPOU3BOAUTESb-
HOCTb K7p 1 KM ANnsi BCeX Tpex paboymnx pexxuMoB.

5 BbluMcrieHne ce30HHON XapaKTepUCTUKU aHepreTuveckomn acdhgextmBHoctu TCT

5.1 O6wue nonoxeHua

B HacToALweM cTangapTe npeacTaBneHbl ABa cnocoba BbIYMCIIEHUA CE30HHON XapaKTEPUCTUKN SHEpreTu-
YecKoW 3PPEKTUBHOCTU TEMNOHACOCHBIX CUCTEM TENNOCHAGKEHNSA, G MOMOLLbIO KOTOPbIX MOXET ObITb NpOBEAEHA
ynpoLLEHHas unu nogpobHas KoNM4eCcTBEHHAs OLeHKa SHepronoTpedneHuns n aHeproaddexkrusHoctn TCT. Meto-
AVKW BbIYUCIIEHUS OTNMYAIOTCA MO CNEeAYIOWUM napameTpam:

- He0BX0AMMbI i 06 bEM UCXOAHBIX AaHHbIX;

- yUUTbIBaEMbIE YCIOBUS paboThl 060pyA0BaHUS;

- pacYeTHbIE NEPUOADI.

5.2 MeTtoauka ynpoLieHHOro onpeaerieHusi Ce30HHOMN xapakTepucTuku aHeproaddekrmeHoctn TCT

B aToin meToauke B kKa4eCcTBE pacHeTHOro Nepuoaa UCNonb3yeTCs OTOMUTENbHLIN Ce30H. Pabovne xapak-
TePUCTUKKM 0B0PYAOBaHNSA BbIOMPALIOT NO Tabnuuam 3Ha4eHWii AN KNaccoB TENOBbIX HACOCOB, NOSTY4YEHHbIM N0
pesynsratam UCnbITaHU CTaHAAPTHBLIMU METOAaMU B COOTBETCTBUM C [2], TOCT 26963, TOCT P M3K 60335-2-40
ANA TeNNOBbIX HACOCOB C NPUBOAHBLIMM 3MneKTpoaBUratensiMu. Paboume ycnoeus (KnMMar, KOHCTPYKLUSA U PEXU-
Mbl paboTEI OTONMUTENBHON CUCTEMbI, TUM UCTOYHUKA TEMMOTbI HU3KOrO MOTEHLUMAaNa) NPMHUMAIOT HA OCHOBE Xapak-
Tepuctuk TCT, TUNUYHLIX ANSA paiioHa (PeruoHa) CTpoUTENLCTBA (peanuaaunm), He3aBMCUMO OT KOHKPETHOTO Chy-
yas. PacyeTbl AaHHbIM METOAO0M MOTYT ObITb BbINOMHEHbI N0 MeToay MHCONAP, ykazaHHOMY B npunoxeHumn XK.

5.3 MeToauka aeTanbHOro onpeaerieHusa Ce30HHOMN XapakTepucTukm aveproaddextusioctu TCT
(HakonuTernbHbIN CNOCO0)

B 0CHOBE 3TOW METOAMKM TAKXKE NEXAT pe3ynbTarbl UCTIbITAHWIA TEMNOBbLIX HACOCOB MO CTAHAAPTHLIM METO-
Avkam B cootBeTcTBUM € [2], FTOCT 26963, FTOCT P MOK 60335-2-40 Ans TENNOBbLIX HACOCOB C 3MNEKTPONPUBOAOM.
MeToauka npeanonaraeTt UCNonb30BaHWe AeTarnbHbIX AOMOSIHUTENbHbIX AaHHbIX, YYUThIBAIOLLMX CNELMAUKY YC-
nosuii paboTbl KOHKpPeTHOW TCT. MosToMy paccmarpuBaeMblin pacHETHbIM NEPUOA AENAT Ha HAKONUTENbHbIE pac-
YeTHbIE MHTepBans.l (LUarv) N0 TemMnepaType HapyXHoro Bo3ayxa. BelumcneHus nposoaar Ans pabovmx ycroeun
Ka)KOOoro pacyeTHOro TEMMEepaTypHoOro Lara ¢ HakonneHueM. JJaHHbiin cnocob npeanonaraet uCNosnb3oBaHue J10-
craTouHo BonbLuoro oobema NCXOAHbIX JAHHbIX, B TOM YUCME KNMMaTos10rm4eckmnx.

YunTbiBas ypoBeHb AeTanu3auum cnocoda, BKIOYaoLLmin B CE0S KMMMaTONoruyeckne AaHHble panoHa npu-
MEHEHUS, a TaKke PE3ynkTaThbl UCTILITAHWI KOHKPETHOTO TENIOHACOCHOTO 060PYAOBaHMS, AaHHbIA CNOCOO MOXET
ObITb pekOMEHZ0BaH AN SKCNepTu3bl u ceptudpukaumm npoektoB TCT Ha COOTBETCTBUE CTPOUTENBHLIM HOPMaM U
npasunam.

5.4 MeTooMKka YNpPOLWEHHOro oOnpeaesrieHuss Ce30HHOM XapaKTePUCTUKU ISHEPreTuYeckom
adppektuBHocTu TCT

5.4.1 MpuHUMN MeTOAUKN

[aHHaa meToanka y4UTbIBaET:

- KNIUMaTUYECKME YCroBUS;

- KOHCTPYKLMIO U YCIOBMA paboTbl OTONUTENBHOWM CUCTEMbI, BKIHOYAA TUIMMYHOE 3aCENeHNe XMUI0ro CEKTopa;

- TUM UCTOYHUKA TENMNOTbI HU3KOro NoTeHumuana.

YUTeHb! U BKIIOYEHbI B HACTOALLMIA CTAHAAPT METOAMKM, MO3BOSISIOLLME ONPEAENUTL CE30HHYIO XapaKkTepu-
CTUKY 3HeproadhdektuBHocTu (SPF) TCT Ha OCHOBaHUM CTaH4apTHLIX UCTIbITAHWI TEMIIOHACOCHOro 060pyaoBa-
HUA B COOTBETCTBUM C [2], TOCT 26963, FOCT P MOK 60335-2-40 ans TennoBbiX HACOCOB C 3EKTPONPUBOAOM.

MocneaoBaTenbHOCTb AEWCTBUIA NPU BbIMUCIIEHUM CE30HHOM XxapakTepuctukn TCT gomkHa ObiTb cnieay-
IOLEN:

1) cOOp MCXOAHBIX AAHHbIX, BKIOYAsa pe3ynbraTbl UCMLITAHWI TEMMOHACOCHOIO 060PYAOBaAHUS C YYETOM
ero TMna v BMaa SHEPruu NpuBoAa;

2) onpeaeneHue ce3oHHo xapaktepuctuku TCT ¢ yuetom cneumdukm npoekTa (yCnoBuin MOHTaXa), Kiu-
MaTUYECKUX YCIOBUI, KOHCTPYKLMK U pabOTbl OTONUTENLHOM CUCTEMBI M TUNA MCTOYHUKA HU3KONOTEHLMATLHOM
TENnoThbl;

3) nonyyeHue pesynsTatoB pacyeToB (rOA0BOE NOTPebneHne SHeprum, TENMOBbLIE MOTEPU reHepaLum, BCNo-
MoraTenbHasi 3Heprusi, ooLue pereHepupoBaHHbIE TENMNOBLIE NOTEPU FEHepaLuu UT. 4.).

B HEKOTOpPbIX Ciy4asax aAnd cCokpaLleHUsA LLMKNOB BKINIOYEHUA /OTKMNIOYEHUs1 TENIOBbLIX HACOCOB B OTOMUTENb-
HbIX CUCTEMAX MPUMEHSIOT OyhepHble Daku-akkymMynsTopbl. 3Tn OydepHbIe EMKOCTU ABMNSIOTCA YaCTbio NOACUCTE-
Mbl FeHepaLun TeNnoTbl, U UX NOTEPU YUUTHIBAIOT B NOACUCTEME reHepaLum He3aBUCUMO OT TOTO0, ABNSIKOTCS OHU
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HEOTBHEMIMEMOM YacCTbiO TENMOBOIO HAacoOCa Unu HeT. Tennosble noTepu 6ydepHbIx 6aKkoB aKKyMynATOPOB MOTyT
ObITb BKMIOYEHbI B K1p/SPF unn COP/SPF noacucTeMbl reHepaLuy TENoTbl B 3aBUCUMOCTU OT NPOBEAEHUSA UC-
NbITAHWIA. CUCTEMBI aKKyMyNMpPOBaHUS ObITOBOM ropsiveli BOAbI TAKKe SIBMSIIOTCS YACTbIO NOACUCTEMbI reHepaLmn
TENnoTbl.

5.4.2 PacyeTt ynpoueHHbIM COCO60M

PacueT ynpoLieHHbIM cnocobom onpesieneHus CE30HHOM XapakTepucTuku SHeproadppexktusHoctu TCT moxeT
NpoOBOAUTLCA NO NPUIOXEHUIO XK Unu ¢ NOMOLLLIO [6].

OnpeaeneHne UCXOAHbIX AaHHbIX 4518 pacyeToB ¢ nomoLbto komnnekca INSOLAR-HEATPUMP npeacras-
TNEHO B NpunoxeHuu [, ABNAI0LWEeMCA NpMMepPOM TabnmuHbIX 3HAYEHUI NoKa3aTenen Ce30HHON XapaKTEPUCTUKM
(BKno4asa paccMOTPEHME BO3MOXHOW YCTAHOBKM PE3EPBHOI0 Harpesarernst) A5 XUsbiX 1 KOMMEPYECKUX 34aHUN
B Huagepnanpax.

NcxopHas uHdopmaumsa Anst BbIYMCIIEHUIA YNPOLLIEHHbLIM CMOCOO0M OIMKHA BKIIOYATh B ceb41:

- pexxum pabotbl TCT (O0TOMNEHMe NOMELLIEHUI, MPOM3BOACTBO ObITOBON ropsiveli BOAbl, X KOMOUHALMIO);

- TUN TENMOBOro Hacoca (C SMeKTPONPUBOAOM, C MEXaHUYECKUM NPUBOAOM U T. A.);

- TUN NOABOAUMOMN SHEPIUU (ANEKTPOIHEPrUA, NPUPOAHBIN ra3, COXMXKEHHbIN ras, Nne4Hoe TONNMMBO U T. A4.);

- TUM UCTOYHUKA TENMOTbI HU3KOrO NOTEeHUMana;

- MOLLIHOCTb FOJTOBHOIO HACOCA UMW BEHTUNATOPA;

- pe3ynbTaTtbl UCMbITAHUIA, MONYYEHHbIE B COOTBETCTBUM CO CTAHAAPTHLIMU METOAAMU UCTLITAHUN B COOTBET-
crBum ¢ [2], FTOCT 26963, TOCT P M3K 60335-2-40 ansa TennoBbIX HACOCOB  C 3NEKTPONPUBOAOM,;

- TENNONPOU3BOANTENBHOCTD.

B pe3ynbrate npoBeieHUss pacyeToB JOIDKHbI ObITb MONYYEHbI:

- 06LLEee roa0BOE KONMUYECTBO SHEPIK, NOTPEONAeMon NOACMCTEMON reHepaLIMm TENNOTLI;

- o6LLMe TENNOBLIE NOTEPU NOACUCTEMbI FEHEPALMU TENNOTL;

- AOMNONHUTENbHAA 3HEPrUA NOACUCTEMbI FeHepaLmn TeNMOThbI;

- TENsoBbIE NOTEPU NOACUCTEMBI FEHEpaLIK, pEreHEPUPOBAHHbIE s 000rpeBaeMOoro NPOCTPaHCTBa;

- Ce30HHas xapaKkrepucTuka.

6.5 MeToouka nowaroBoro onpegeneHusi ce3oHHou xapakrtepuctuku TCT (HakonuTenbHbIN
€nocoo)

5.5.1 MpuHUMN NOWAroBOi MeTOAUKN

Konuuectso aHepruv, HeoGxoanmon ans npusoga TCT Ey, g, j» B COOTBETCTBUM C ypaBHeHunem (1), ans
MOKPLITUSI TENOBbLIX HArpPy30K NOACUCTEMbI pacnpeaeneHus, Hanpumep, KOUYECTBO NOABOAUMOTO SeKTpUYe-
CTBa ANsI TENNOBLIX HACOCOB C ANEKTPONPMBOAOM, MOXET BbITb YCTAHOBNEHO U3 HOPMYIbI

Qu genout,] T Quigenis,j
By gonyy = 3, 210on0uts *Qigonss)
Hgenn = & COP: ©)

e Epgenin  — KONUYECTBO IMEKTPUHECKON SHEPTUM, HEOBX0AMMOE ANA NOKPLITUA TENMMOBbLIX HArPY30K AN
noACMCTeMbl pacnpeaeneHna TennoTol, [pK;
Qpy gen,outj — TEMNOBAS HArPy3sKka NOACMCTEMbI BHYTPEHHETO pacnpeaesneHns B uHTepsane j, Ik,
Qi genssj — TEMIOBbLIE MOTEPN NOACUCTEMBI FTEHEPALIMM HA HTEPBANE j, [K;
COPyppj — K03(DPULMEHT NPEOBPa3oBaHNA SHEPTUM Kp TENNOBOTO HACOCA B UHTEPBATE j NP MOCTOAHHBIX
paboumnx ycnosusax (4onu eanHuLbI).

B copmyne (3) Takke yUUTLIBAETCA, YTO TENNOBLIE NOTEPH MOACUCTEMBI FEHEPALMU TEMNOTbI Qp gep 1s.j
AOMmKHbI ObITh 06ecneyeHbl NOACUCTEMON reHepaLnmn SHEPTUN.

OpHaKo, Tak Kak Tennonpou3soAUTENbLHOCTb TENMIOBOrO Hacoca Ktp 3HaYMTENbHO 3aBUCUT OT paboumnx ycno-
BUI, IMAaBHbIM 00pa3oM OT TEMMEPATYPbl UCTOYHUKA HU3KONOTEHLMANbLHOW TENNOTLI U TEMMEpaTypbl 0TBOAA TEMIO-
Tbl, BIMUCTIEHUS] MOTYT ObITb BbINOMHEHLI 32 MHTEPBAI j NEPMOA0B C NOCTOAHHLIMU TEMMNEPATYPHLIMU YCITOBUSIMU
MCTOYHMKA TENNAa HU3KOTO NoTeHUMana u otbopa TeNNOoThbI, a pe3ynbrarbl CYMMUPOBAHbI, YTO BbIPAXKAETCS CIOMXe-
Huem no chopmyne (3). CneposartenbHo, YTo6bl paccuuTaTh HE06X0AUMOE KONUYECTBO NOTPEGNAEMON SHePruM,
JomkHa ObITb NpoBeAeHa OLIeHKa BENUYUHLI Kp, @ Taloke TeNNOBOM HArpy3ku W TENMOBbIX NOTEPb NOACUCTEMBI
reHepawum npy onpeaeneHHbiX padounx yCnoBusx.

Anga Toro, YyToObl OLIEHNTL NOTPEGHOCTL TENMOBOI AHEPIMU NOACUCTEMbI pacnpesieneHusi, A0MkHa ObiTb
M3BECTHA TENNOBAs HArpy3ka CUCTEM OTONSIEHUSA NOMELLIEHUIA U BbITOBOTO ropsiuero BogocHabxenus. Ecnv noa-
poGHas uHopmaLms O TENMOBOM HArpy3ke OTCYTCTBYET, HAaNpUMep, 3a4aI0TCsl TOJNbKO NOMECSIYHbIE U F0f10BblE
3HaAYEHUs TEMIOBOI 3HEPTUK, TO 3aBMCUMOCTb TENMOBOM HArPy3kn OT TeMNepaTypbl pabounx ycnoeuin akcnnya-
TaLmMu OLIEHMBAETCA B 3aBUCMMOCTM OT TEMNEePaTypbl HAPYXXHOTO BO3AyXa.
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B felicTBMTeIbHOCTU NOLLAroBbIii cnoco6b 6asnpyeTcs Ha OLeHKe KyMYNSiTUBHOI MOBTOPSEMOCTM TeMnepa-
TYpbl HApY)XHOTO BO3AyXa. 3Ha4YeHMs rofj0Boli MOBTOPSIEMOCTY HapYXXHOV TemMnepaTypbl Ha OCHOBE YaCOBbIX CPeHUNX
3HaYeHU HakanIMBalTCS U AeNATCA HaTemnepaTypHbie MHTepBasbl (Larn), KoTopble OrpaHNYnMBaOTCS BEpXHeil
Temnepatypoli OMmu HuxHeln TemnepaTtypoli O/im. Pa6oune ycnoBmus Kaxgoro ara xapakrepusyrTcs paboyeli
TOYKOW B €ro ueHTpe. [N BblUNCEHUI fonyckaeTcs, YTo paboyasn Touka onpegenseT paboune ycnosusa ans
TEen0BOro Hacoca B UHTepBasne B LesioM. OueHka rogoBoil NOBTOPAEMOCTUN 1 KYMYNATUBHAA rogoBast yactoTa fno
4YacoBbIM yCpeAHEHHbIM JaHHbIM Lenoro roga npuBefeHa B NPUIOXKeHUn A.

Pa3HocTb Mexay TeMnepaTypoil Hapy)XHOro Bo3ayxa 1 pacyeTHOV TeMnepaTypoil BHyTpY NMOMeLLEeHNS on-
pepensieT rpagyc-yac (Tak HasblBaemas pa3HoCTb TemnepaTyp Bo BpeMeHn TTD B cooTBeTCcTBMM ¢ [7] A5 6a30-
BOW pacuyeTHol TemnepaTypbl BHYTpY NoMeLLeHns, 06bi4Ho 20 °C). Pa3HocTb TemnepaTyp COOTBETCTBYET TEMN/O-
BOW Harpyske g/l 0TonsieHns nomelleHunii. Moatomy 0651acTb, OXBayeHHas KyMYNATUBHO YacTOTON, KyMynsiTUB-
Hble rpagyc-4acbl OTON/1EHUA COOTBETCTBYHOT SHEDFETW-IECKOVI I'IOTpe6HOCTI/I Ana oTtonneHua I'IOMGLLLGHI/IVI, TakK KakK
pasHoCTb TeMnepaTyp (COOTBETCTBYHOLLAA TENN0BOW Harpyske) HakaniMBaeTcs Co BpeMeHeM. KyMynsTuBHble
rpagyc-yacbl otonsieHms DHHTakke Ha3biBalOTCA «akKyMy/IMpOBaHHOW BPEeMEHHOW TemnepaTypHOI pa3HOCTbIO»
ATTD B cooTtBeTcTBUM C [7]. Takke MOXET OblTb aKKyMy/iMpoBaHa Harpyska 6bITOBOro ropsiyero BogoCHabXeHns,
0TOGpPaXeHHas Kak MOCTOSHHbIN eXeAHEBHbIV MPodnsb Ha pUCyHKe 4. X0TS TensioBas aHeprus 6bITOBOro ropsyero
BOJOCHAGXeHUs He 3aBUCUT OT TeMNepaTypbl HAPYXXHOTo BO3JyXa, HO OHa MOXeT UMeTb CBSI3b C LlaroBbiM Bpe-
MeHeM yepe3 N3MEHSLMecs YCN0BUsA paboTbl TENI0OHACOCHOTO 060pyAOBaHMA. B utore 3arpatbl aHepruv gns
YC/I0BUI KOHKPETHOW paboyeil ToUkM onpefensoTca KyMynsaTUBHbIMY rpajgyc-4acamu.

1— KyMynaTWBHble mowarosble yackl, 4; 2 — t3,3 — t2, 4 — tv 5 — pacuyeTHas Temnepatypa HapyXHoro Bo3gyxa; 6 — OPM7 —

eiMim = e2n™ S— Ll (oTonneHve nomeuieHnii); 9 — DHW1 (6biToBOe ropsidee BogocHabxeHue); 10 — Temnepatypa Hapyx-

Horo Bo3gyxa, °C; 11 — HanpaBfieHMe akKyMy/nMpoBaHWA Ppas3HOCTU Temnepatyp (Harpyska OTOM/IEeHUs NOMeLLeHnid) n Harpyska

DHW no Bpemenu; 12 — 62; 13 — OP2, 14 — 02Mim = 93/lim; 15 — SH2 (oTonnexHve nomeweHwnit); 16 — DHW?2 (6biToBOE ropsiuee

BofoCHabxeHne); 17 — SH3 (oTonneHne nomelleHnii); 18 — DHW3 (6biToBOE ropsiyee BogocHaGxeHue); 19 — OP3; 20 — BepxHee

3HayeHne TemnepaTtypbl OkpyxatLlieii cpefbl N8 OTONAEHUA nomeleHunii = 63Wim; 21 — pacuyeTHasi Temnepatypa BHYTPW MomeLye-
Husi; 22 — DHWa (6bITOBOE ropsiuee BOAOCHaGXeHue)

PuncyHok 4 — lMowaroBble Yacbl HabMIAeHNs TeMnepaTypbl Hapy)KHOro BO3AdyXa
[Mpumep c Tpems waramu An8 otonnexus SH 1 3aTpatbl TENSIOBOW 3HEprum Ha 6bITOBOE
ropsiyee BogocHabxeHne (uetbipe wara ana DHVI)]

[Lpyroii 06LWenprHATBINA NyTb 0TOGPaXKEHUsI KYMYNSITUBHON NMOBTOPSIEMOCTY — 3TO NMOBOPOT rpadhuka no ya-
COBOi1 cTpesnike Ha 90°, KOTOPbI Ha3bIBAETCS «FpachkoM Harpysku no NpoAo/HKATENBHOCTU» [CM. PUCYHOK 5a)].
Tak kak 3TOT rpadpuk npegnonaraeT HanuyMe ocu oTpuLaTe/bHbIX 3HaUeHUi TeMnepaTypbl, TO NOyYaeM Takke
rOpU3oHTa/IbHO MOBEPHYTYIO Anarpammy [CM. pUCyHOK 56)]. B nocnegylowem KyMynsTuBHas NoBTOPSIEMOCTb
oTOGpaxaeTcs B COOTBETCTBUM C OLLEHKO NOBTOPSEMOCTY TeMnepaTyp no NpuUIoXeHuto A.
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1— KyMynSiTUBHbIE MOLUaroBble Yackl, 4; 2 — f,; 3— 12, 4 —tv 5— pacyeTHas Temnepatypa HapyXHOro Bo3gyxa; 6 — OPv 7 —

91fim= ez lirv 8— SH" (oTonneHne nomeLLeHWiA); 9 — TemnepaTtypa Hapy»Horo Bo3gyxa, °C; 10— 02 11— op2, 12— 62wm= 93/lim;

13 — sH2 (oTonneHve nomeLleHnid); 14— OP3; 15 — SH3 (oTonneHue noMelleHWid); 16— BepxHee 3HaYeHWe TemnepaTypbl
OKpy>XatoLLei cpebl AN oTorneHns nomellgHuini = 03ANm 17 — pacueTHas Temnepartypa BHYTpY NMOMELLEHNS

PucyHok 5 — TemnepaTypa Hapy>XHOro Bo3gyxa B 3aBMCMMOCTW OT 4acoB HabnwaeHus
(waroBbIx yacoB) (rpadvk Harpy3ku no NpPOLO/MKUTENIbHOCTM — MNpuUMep
C TpemMs waramv-nHTepBanamn TOMbKO A8 OTONAEHWs noMelleHuin SH)

OpHako 3HavyeHus KTP n3BecTHbl 06bIYHO TOIbKO B UCKPETHbIX UCMbITATEIbHBIXTOYKAX HA OCHOBE pe3y/b-
TaToOB CTAHAAPTHbLIX UCNbITaHMII TENNOBOrO Hacoca. Yncno waroB-MHTepBasoB 3aBUCUT OT TUMa TENOBOMO HaCo-
ca, 4O0CTyNnHOl MHopmMaLuumn o xapakTepucTUKe TENIOBOT0 Hacoca B COOTBETCTBUM C pe3y/ibTaTaMy TUNOBbIX UC-
NbITaHWA M pacyeTHbIM NepruoaoM.

KpuTepun Bbibopa waros:

- paboume TOUKM [O/MKHbI ObITb pacnpegeneHbl 60o1ee UM MeHee paBHOMEPHO Mo BceMy pabouemy
AnanasoHy;

- paboymne TOUKMN AO0/IKHbI 6bITb BbIGPaHbl KK MOXHO 6/1MXe K KOHTPO/IbHBIM TOYKAM, YTOObI BK/IIOUYNTL B ce6S
KaKk MOXHO TOYHee AOCTYMHYI MHhopmauunio o xapakTepucTuke TENN0BOro Hacoca (Hanpumep, cornacHo [2],
FOCT 26963, TOCT P M3K 60335-2-40). Mpeagensl wara-nHrepeasa caegyet yctaHaBaMBaTb NPpU6AM3NTENbHO
nocpeguHe mexay pabouynmu Toukamu;

-4NCNO LWAaroB O/MKHO OTpaxaTb U3MEHEHUSI TeMnepaTypbl UCTOYHMKA HU3KONOTEHLMNANbHOW TENnnoThbl K
oTBofa Tenna. Ecnn 3HayeHuMsa TemnepaTypbl UCTOYHMKA HW3KOMOTEHLMaNbHON TENNOThl U 0TBOAA Tennaa ABNA-
I0TCA MOCTOAHHBIMUW NO BCeMy paboyemy AnanasoHy, TO JOCTATOYHO OAHOrO wara. B cnyyae 601bWNX NU3MeHe-
HWA Heob6xogMMO BblOMpaTb 60nbliee YMUCAO WaroB. B npuHuune mMoryT 6biTb pekoMeHAoBaHbl 1 K-warm
[TemnepaTypHble nHTepsansl B 1 K (rpagyc KenbsuHa)]. Obuiee 4yncno waros J0O/HKHO COOTBETCTBOBATb TeMMe-
patypam pasHblX MCTOYHUKOB TE€MNJ/0Thl, KOTOPble ONPeAeNnsATCA KOHTPO/IbHbIMUK ToukaMu no [2], TOCT 26963,
FOCT P M3K 60335-2-40, 4To6bl y4ecTb BAMSAHWE Ha XapaKTepUCTUKM TENJ0BOr0 Hacoca NnocnaeAcTBUii, Hanpu-
Mep, pa3mMopaxuBaHua ANa HapyXHbIX TEN/0BbIX HACOCOB, OTOMpa W KXTenno n3 Bosgyxa. Ecnu umeetcsa 60nb-
we nHdopmaLmmn, Hanpumep, oT NPON3BOANTENSA NO pe3ynbTaTtaM TUNOBbIX UCMbITAHWIA, TO MOXHO Bbl6UpaTb 60/b-
lee YNCo Waros, YTo6bl NCNOMbB30BATbL BCIO JOCTYNHYIO MHOPMaLnilo. ECIv YnCIo KOHTPO/TbHBIXTOYEK HEeA0-
CTaTOYHO, TO XapakTepnCcTUKy TENJIOBOrO HAcoca WMHTEPNOMIUPYIOT K COOTBETCTBYOLWMM TeMNepaTypamMm UCTOYHUKA
HM3KONOTEeHUNaNbHOM TeNnoTbl U TEN00TBOAA NN MOXET 6biTb NPUMEHEHA MeToAMKa pacyeTa aHepreTuYyeckoi
athhekTMBHOCTUN, NpUBEEHHbIN B NpunoxeHun B. CnegyeTt oTMeTUTbL, 4TO Temnepartypa B paboueli Touke (COOT-
BETCTBYlOLWasa TeMnepaType HapyXHOro Bo3jyxa) HenocpeACcTBEHHO COOTBETCTBYET TeMnepaType UCTOYHUKa Ten-
NOTbl HA UCMbITAHNAX TOBKO A5 TENIOBbIX HACOCOB, OTOMPAKLWMXTENNO U3 HAPYXHOTO BO3Ayxa. [1na TennosbIX
HacoCOB, UCMOJIb3YLWNX B KAYECTBE UCTOYHNKA TENNOTY FPYHTa, Npu onpeAeneHnn paboynx Touek Heo6xoaUMo
NpUHUMAaTb BO BHUMaHWe 3aBUCUMOCTb TEMNEPATYPbl MCTOYHUKA HU3KOMOTEHLMAIbHOTO Tenaa oT Temnepartypsbl
HapyXHoro so3sayxa.
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KymynsiTueHasi NOBTOPAEMOCTb 3aBUCUT TOMbKO OT TEMMEPATYPbl HAPYXKHOMO BO3AyXa U NOSTOMY HE YYUTbI-
BaeT AOMNOMHUTENbLHYIO CONMHEYHYIO U BHYTPEHHIOIO SHEPTUUW. [laXke eCriv KONMYECTBO SHEPTUU KOPPEKTUPYETCH
nyTeM MCNONb30BaHMA NOTPEOHOCTU TENNOBOW 3HEPTNM ANA NOACUCTEMBI pacnpeaeneHms B COOTBETCTBUM C [8],
[9], [10], [11]; nepepacnpegeneHne aHeprum no Lwaram 3aBUCUT TaKKe OT UCMOSb3YEMON AONONHUTENbHOW SHEp-
rMn (3a CHET CONMHEYHOM U BHYTPEHHEN aHeprun). [nda cyLwecTBYIOWMUX 30aHUA U HOBLIX TUMOBbLIX JOMOB annpokK-
cuMaums K TemnepaType Hapy>kHOro BO3ayxa ABNAETCs A0CTaTOMHON, TOrAa Kak Ansi HOBbIX JOMOB C MACCUBHbI-
MU MaHENsIMW COMNHEYHbIX 6aTapen OHa MOXET YXyALIaThbCS.

[ns MECAYHOro pacYETHOrO NEPUOAA KYMYNATMBHAS NOBTOPSAEMOCTb, OLiEHMBaEMas AnA cOopa AaHHbIX 3a
MecsL, ABMAETCH XOpOoLLUel annpokcumaumnein nepepacnpeieneHns 40noNHUTENbHON 3HEPTUK OT COSTHEYHOM U
BHYTPEHHEeN 3Hepruu. MoaTomy Ana MeCAYHOro pac4eTHOro nepnoaa KyMynsTUBHYIO MOBTOPSAEMOCTb BbIYMCIISIOT
Kak akKyMyrnuMpOBaHHYIO pa3HOCTb TemnepaTyp no BpemeHn ATTD B COOTBETCTBUM C [7] npu 6a30BOI pacyeTHOM
TeMnepartype BHyTpu nomerleHna 20 °C, 4To COOTBETCTBYET NOAXOAY ANA MECAYHOIO pacyeTHOro nepuoja B
cootBeTcTBUM C[3], FOCT 31168, [4] 1 [5]. 3a kaXabli MecsL BbIYUCIIEHUE BbINOMHAETCS AN LWAroB, BbiOpaH-
HbIX COrnacHO AOCTYMHON MHEpOPMAaLIMKM O XapaKTEPUCTUKE TENSIOBOrO HAcoca.

[na rogoBOro pac4eTHOro nepmoja KoppekUuus nepepacnpeieneHus no waram MoxeT ObITb BbINOMHEHA
nyTeM UCNOMb30BaHMA BEPXHErO Npeaena TeMneparypbl 48 OTOMNNEHUS B 3aBUCUMOCTU OT A0NU AONOMHUTENb-
HOW COSTHEYHON M BHYTPEHHEWN SHEPTUM, OL|EHKa KOTOPOI ocyLuecTBnaeTcs B cootBeTcTBum ¢ [3], FTOCT 31168, [4]
1 [5]. BepxHuin TemnepaTypHbIi Npeaen And OTONneHuss MOXET ObiTb onpeaeneH yCTaHOBKOW KOHTponnepa
UMM Ha OCHOBE UCMOMb30BaHHOM AONOMHUTENBHON 3HEPTUM B 3aBUCUMOCTM OT TUMA 34aHNs. Yem BbiLLe NPOLEHT
UCMONbL30BAHHON AONONHUTENBHOW SHEPTUM, TEM HUXKE crieayeT BoibUpaTb BEPXHUN Npeaen TeMnepatyphbl Ans
otonneHusi. OHaKO 3TOT pacyeT SIBNAETCA annpokcuMauuen, u bonee To4HoOe nepepacnpeaeneHue nonyyator
NpU BbIYUCNEHNUAX 38 MECAYHBIN Nepnos.

[Ansa kaxgoro wara TennonponM3BoAMTENbHOCTL U Kp OLIEHWBAIOT NO pesyrnbratam CTaHAapTHbIX UCNbITa-
HWUI. Pa3HOCTb MeXay TENNOBOWN HAarpy3kon 1 TENSIOBON SHEPrUei, MOCTaBMAEMON TENMOBLIM HACOCOM, AOSKHA
ObITb KOMMNEHCUPOBAHA PE3EPBHBLIM HArpeBaTeneM B Cryyae OMBanNEeHTHON KOHUIypauum cucTemsl. Takxe Bbl-
YUCNSAOT TENSIOBbIE MOTEPU PEe3epPBYapOB-akKyMynAaTOPOB U APYror NoACUCTEMbI reHepaLmm, a Takke KONMMYecTBo
3neKTpU4eCcTBa, NoABOAMMOrO K BCriomoraTensHomMy 060pyaoBaHuio. ObLuee KonuyecTBo NOABOAUMON ANEKTPO-
3Hepruu, TonnMBa UM TeNMNOTbl YCTaHaBMUBAKOT CyMMUPOBaHWEM Pe3ynbTaTOB AN KaXaoro Lwara 3a BeCb nepu-
oA paboTbl. B 3aBUCMMOCTH OT CyLLLECTBOBAHUSI PE3EPBHON CUCTEMBI U €€ paboyero pexxuma nocraBnsemyto
pe3epBHYI0 SHEPIUIO YCTaHABNMBAIOT M CYMMUPYIOT TakxKe Npu BblMUCTEHUM 00LLEero noTpebneHns sHeprum.

5.5.2 icxoaHble AgaHHbIe OriA pacy4yeToB NOWAaroBbIM CNOCO60M

5.5.2.1 [Ins pac4eToB noLwaroBbiM CNOCOB0OM MCNONbL3YIOT CreayoLWMe AaHHbIe:

- METEOPONOrMYECKNE AAHHbIE;

- MOBTOPSIEMOCTb TEMNEPATYPLI HAPYXKHOTO BO34YyXa B MECTE CTPOUTENLCTBA C paspeLuaioLLei cnocobHoc-
Tbi0 1 K 1 MO4acoBbIMU CPEAHUMU 3HAYEHUAMU TEMNEPATYPbI HAPYXXHOTO BO3ayxa 3a rod (Hanpumep, KOHT-
POnbHLIN ONOpHLIY rog, TRY nnu Meteonorm no [12]);

- TeMnepaTypy Hapy>HOro B03zlyxa B MeCTe CTPOMTENbLCTBA.

5.5.2.2 PexkuM OTONMEeHNUs noMeLLeHnin SH:

- pacyeTHas TemnepaTypa BHyTPU MOMELLEHUS;

- TENMOBas Harpy3ka NoACUCTEMbI pacnpeaeneHusi Tenna B 000rpesaemble NOMELLEHNUS COrnacHo [8];

- TUM 1M YCTAHOBKM KOHTpOMnepa (aBTOMaTUYECKOro perynnpoBaHnst) NoACMCTEMbI TENNOBOr0 M3Ny4eHus
(Temnepatypa NOTOKa CUCTEMbI OTOMNMEHUS 3aBUCUT OT TEMMEpPaTypbl HAPYXXHOTO BO3A4yXa, HanpuMep, OT XxapakTe-
PUCTUYECKON KPUBOI OTOMNMEHUS UMW XapaKTePUCTUKN KOMHATHOMO TePMOCTaTa), pacnpocTpaHeHUe TeMnepaTypbl
B PACYETHbIX YCINOBUSAX, BEPXHUI TEMMNEPATYPHbIN Npeaen Ans OTONMEHus;

- XapaKTepuCTUKM TENNOBOIO Hacoca (Tennonpon3BoAnTENbHOCTL Krp B COOTBETCTBUM C [2], TOCT 26963,
[OCT P M3K 60335-2-40 ang TennoBbIX HACOCOB C 3f1EKTPONPUBOLOM) U rapaHTUPOBAHHLIN TEMNEPATYPHbIN
YPOBEHb, KOTOPLIN MOXET ObITb 00eCneYeH TENNOBbIM HACOCOM;

- pesynbratbl paboTbl C YACTUYHOW Harpy3kom B cooTBeTcTBuM C [13], TOCT P MO3K 60335-2-40,
[OCT P 51125 ana TennoBbiX HACOCOB C 3MEKTPONPMBOAOM (MPU HANUYMK TaKUX AaHHbIX);

- Touka 6anaHca ansa cnocoba ynpoLLeHHOro pacveTa pe3epBHOI SHEpPruu;

- KOHGMIypaums CUCTEMBI;

- YCTAHOBMEHHbIN PE3EPBHLIN HarpeBaTenb: pexumM paboTbl, 3 MEKTUBHOCTb (Pe3ePBHBI HarpeBaTenb OT
cropaHus Tonnuea B cooTBeTcTBum ¢ [14], [15], [9], [16]);

- YCTAHOBMEHHbIN Oy epHbIi pesepByap-akkyMynaTop CUCTEMbI OTOMIEHUST: 3HAYEHNE NOTEPb B AEXKYPHOM
pexume, TpeboBaHuA K TEMNepaType NoToka);
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- MOLUHOCTb BCNOMOraTesibHbIX KOMNOHEHTOB (HACOC UCTOYHUKA TENMOThI, HACOC 3arpy3ku pesepsyapa-
XPaHUMULLA, NePBUYHBIN HACOC, NOTPEONeHNe 3HEPrMK B COCTOSIHUM pe3epBa).

5.5.2.3 Pexum GbITOBOIO ropsyero soaocHatxenuna DHW:

- TENNOBas Harpy3ka noACMCTEMbI pacnpeaeneHus ropsyen Boabl;

- Tpe6oBaHuA kK Temnepartype npu paboTte B pexxume ropsyero BogocHabeHus: Temnepartypa XonoaHow
BOAbI Ha BXoA€E (Hanpumep, 5 °C), pacyeTHas TemnepaTypa ropsyero BogocHadeHus (Hanpumep, 60 °C);

- XapakTepucTuKa TEenoBoro Hacoca, TennonponssoauTensHocTs U KMNA s pexxume MBC (DHW) no pesynb-
Taram TUNOBLIX UCTILITAHUI n3aenuin (Hanpumep, no [17], FOCT 19681, FTOCT 12.2.063 a4nsA TennoBbIX HACOCOB C
3NEKTPONPUBOAOM);

- yCTaHOBOYHAaA TEMNepaTypa Ana 4OCTaBKU SHEPTK TENNOBLIM HACOCOM (Hanpumep, 55 °C, scneacrsue
npeaena orpaHM4eHust paboTbl TENNIOBOrO HACOCa);

- NapameTpbl pe3epByapa-akkyMynsaTopa GbIToOBOM ropsuen BoAbl (3Ha4eHue NoTepb B AEXKYPHOM peXUME);

- YCTaHOBIEHHbIN Pe3epBHbIA HarpeBaTenb: pexum patoTobl, 3hEKTUBHOCTL (pe3epBHbIE HAarpeBaTenm oT
cropaHus TonnMBa paccunTbIBAIOT B cooTBETCTBUM C [14], [15], [9], [16]).

5.5.3 Npoueaypa BbIYUCIIEHUN NOWArOBbIM CNOCOGOM

MopsAoK LAroB BbIYMCIIEHWIA, KOTOPbIE HYXHO BbINOMHUTL ANS BbIYMCNEHWI NOLLAroBLIM CNOCOG0M NpuBe-
OEH Ha PUCYHke 6.

Bbl4ncneHus nowwarosbiM CnocoGom (npumep npuseaeH B NpunoxxeHumn IN:

- 9tan 1. OnpeaeneHne sHepreTM4eckon NOTPEGHOCTU eAUHUYHDBIX LLIAroB-MHTEpPBanoB (CM. 5.5.4);

- 9Tan 2. Koppekuus ycraHoBuBLUENCA TennonpoussoautensHocTu/ Kp n KMNJ (COP) (B cooTeeTCTBUM C [2],
MOCT 26963, TOCT P M3K 60335-2-40) ana TeMnepaTypHbIX pabounx yCnosui Ha Luare-uHTepBane UCTOMHUKa
HW3KONOTEHUManbLHOro Tenna u oteoga renna (cm. 5.5.5);

- atan 3. Ecnn Tpebyetcs, 1o koppekuna Kyp n KNA (COP) ansa paboTbl C 4aCTUYHON Harpy3koii (CM. 5.5.6);

- 91an 4. BblYMcneHune TennoebiX NOTePb NOACUCTEMbI FeHepauuu TennoTbl (cM. 5.5.7);

- atan 5. OnpeaenexHune pe3epsHON dHeprMU €AMHUYHBIX Waros (cM. 5.5.8, ynpoLyeHHbin pacyeTr —B 5.5.8.3,
noapoGHbIN pacHeT — B 5.5.9.4);

- 9Tan 6. BelyucneHne npoaomKMTENLHOCTU paboThl TEMMOBOr0 HAacoCa B pasHbiX pabounx pexumax
(cm. 5.5.9);

- 9Tan 7. BelumcneHue KonuyecTsa noaBoAUMON BCnomoratensHomn aHeprum (cm. 5.5.10);

- 9Tan 8. BbluncrneHme TennoBbiX NOTEPb NOACUCTEMbI FEHEpaLUm, pereHepUpPOBaHHLIX AT1st OTOMNMEHMUS No-
meLleHun (cm. 5.5.11);

- aTan 9. BelunMcneHne cyMmmapHbIX 3aTpaT 3Hepruu npusoaa (cm. 5.5.12);

- atan 10. Kpatkoe usnoxeHue pe3yneraros pacyeta (cMm. 5.5.13).

5.5.4 NMowaroBoe norpeGneHne TENNOBON JHEPrUU B pPeXuUMe OTONSIEHUA W ropsayero

BOAOCHAO0XeHus

5.5.4.1 Pexaum otonneHns nomeLeHumn

Tennosyio 3HEPreTU4eCKyto NOTPEGHOCTL OTONUTENBLHOI NOACUCTEMBI PACNPEAENEHUA Qy i in BBIMMCIISIOT
B COOTBETCTBUU C [8].

MoTpe6GHOCTb OTONNEHUSI MOMELLIEHUI ANA LWAra j MOXET GbiTb BLIMUCIIEHA C MOMOLLbIO BECOBOTO kK03dhchu-
LIMEHTA, KOTOPbIN BLIBOAUTCS U3 OLIEHKU KYMYNATUBHON NOBTOPAEMOCTU TEMNEPATYPbl HAPY>XHOTO BO3AyXa Mo-
CpeACTBOM COBOKYMHbIX rpagyc-v4acos otonnenns DHH. OueHka COBOKYNHbIX rpaayc-4acos OTONMEHUs No Tab-
nuLam, COCTaBAEHHbLIM HA OCHOBE EXXE4aCHO U3MEPEHHON TeMNEePaTypbl HAPYXXHOTo BO3AyXa, NpUBeAEHa B Npu-
noxeHun A.

BecoBble koathduLmeHTb! Ky, ;BBIMUCAAIOT B COOTBETCTBUMN C hOPMYNOi

_ Qrgenoutj  DHrpnlim,j — DHH elim,j

kH’j T Qugenout DHy ot : “)

CrnefoBaTenbHO, 9HEPTreTUYECKYIO NOTPEBHOCTL OTONNEHUS NOMELLIEHNI AN COOTBETCTBYIOLLIETO LIara j
Q4 gen,outj BEIMUCTIAIOT N0 hopmyne

QH,gen,out, i= kH,j 'QH,gen,outv ()
rae Ky ; — BECOBOW KO3hULMEHT paboTbl OTONUTENBLHOTO TENIOBOr0 HACOCAa ANS wWara f;
Qi gen,outj — NOTPEBHOCTL TEMNOBOW IHEPTUM ANA OTONUTENBHOW NOACUCTEMbI pacnpeAeneHns Ha Lwa-
re j, Jbi;
Qpgenout — 00LLAs NOTPEGHOCTL TENSOBON SHEPrUM NS OTONUTENLHON MOACUCTEMbI pacnpeaeneHus, [
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1 — ucxogHble paHHble (cMm. 5.5.3): aHepreTnyeckas NOTPEOHOCTb NOACMCTEMbI pacnpegeneHns (0OTONSIEHNE NOMELLEHNIA); 3HepreTuyeckasi NOTpebHOCTb
noacuctemsl pacnpegeneHus (6bIToBOe ropsiyee BOAOCHaOXEHME); METEOPOIOrnYeckme AaHHble; XapakTepucTnka TeNN0BOro Hacoca; pacyeTHble napameTpbl;
2 — onpejeneHune pacyeTHbIX NepnuoaoB U Waros-nHTepsanos (cM. 5.5.1); 3 — oAHOBaNEHTHbIN; 4 — onpegeneHne aHepreTU4ecknx TpeboBaHUii/lWwarosoro
BpemeHun (cMm. 5.5.4); 5 — koppekuusi HarpeBaTenbHoi cnocobHocTn /KM (COP) ana pabouux ycnosuii (cm. 5.5.5); 6 — npepgBapuTenbHble pesynbTaTtbl
UCMbITAHU C YaCTUYHON Harpyskoi; 7— paa; 8 — HeT; 9 — koppekuusa K (COP) ans paboTbl ¢ YacTU4YHOW Harpyskoi (cm. 5.5.6); 10 — 6GuBaneHTHbIN
NoApO6HbIN; 11— 6MBaANEHTHbIA YNPOLEHHbIA; 12— BblUMCAEHME TENNOBbLIX NOTEPb NOACUCTEMbI reHepauun (NoyYeHns, nepeHoca 1 nepegayv) TennoThl
(cm. 5.5.7); 13 — ofHOBasieHTHasA cuctema; 14 — oueHKa pe3epBHON 3Heprun BcnencTeme paboyero npegena v Ha OCHoBe Touku 6anaHca (cm. 5.5.8.1.2);
15— nogpo6HOe BbIYMCNEHNE PE3EPBHOIN 3HEPrUN; 16 — BbIUYUC/IEHME PEe3epBHON 3Heprun ana paodouyero npegena (cm. 5.5.8.1.2); 17 — BblUUCIEHNE
NPOAO/MXUTENBHOCTU paboThl (cM. 5.3.9.1); 18 — coBmecTHas cuctema ¢ 3 pabounmm pexvmamu; 19 — BblYUCNEHUE NPOLAO/IKUTENBHOCTU paboTbl And
COBMECTHOW cuctembl (cMm. 5.5.9.2); 20— npoAo/mxMTenbHOCTb paboTbl MeHee ahEKTMBHOIO BpeMeHu wara; 21 — BblYNCAeHne AONONHUTEbHON pe3epBHO
3Heprun (cm. 5.5.8.3); 22 — BblUMC/IEHNE peE3EPBHOI 3Heprun (cm. 5.5.9.4.5); 23 — NPOAO/IKNTENIBHOCTL PaboThbl paBHA 3EKTUBHOMY BPEMEHM LLAra;
24— BblyMC/iEHME KONW4YecTBa NOABOAMMON 3HEPruyn AN NOKPbITUA TensoBoi noTpe6bHocTu (cm. 5.5.12); 25 — BbluyncCAeHMe BCNOMOraTesibHOM 3Heprumn
(cm. 5.5.10); 26 — BblYUC/IEHME TEN/IOBbIX MOTEPb, PErEHEPMPOBAHHbLIX AJ151 OTONIEHNSA NOMeLLeHUn (cm. 5.5.11); 27 — BbIXOAHble AaHHble (cM. 5.5.13):
KO/IM4YeCcTBO NOABOAMMON 3HEPTMN ANA NOKPLITUS TENMOBbLIX HArpy30K; 06Lme TensoBbie NoTepy NOACUCTEMbI reHepauny (MonyyYeHns, mepeHoca u nepegayn)
TennoTbl; TEeNI0Bble NMOTEPM NOACUCTEMbI FeHepauuu, pereHepupoBaHHbie AN OTOMNEeHUS NOMeLLeHNiA; 06l ee KOMYeCcTBO NOABOAMMON BCNOMOraTenbHow
3Heprumn

PucyHok 6 — BnoK cxema noLwwaroBoro cnocoba BblYUCAEHWA
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DHy;gpiimj — COBOKYMHBIE rpalyC-4ackl OTOMMEHMSA BNNOTb 0 BEPXHETO NpeAernia Temneparypsi wara j,

oC.LI.
DHy, gfiim; — COBOKyMHbIE rpaayc-4achl OTOMNEHMs BNMOTb A0 HIDKHETo npejerna TeMnepartypbl Wwara j, °C-y;
DHype  — 0OLUne COBOKYMHbIE rpaAyc-4achl OTONNEHUS BNNOTb A0 BEPXHETO NpeAena TemMneparypbl 4ns

OTONSIEHUS MOMELLEHUN, °Cy.
COBOKYMHBbIE rpajlyCc-4acbl OTOMNNEHUA AN COOTBETCTBYIOLLMX KITMMATUYECKUX PETMOHOB JOIKHbI ObITh NO-
Ny4YeHbl U3 METEOPONOrNYECKUX 1aHHbIX PaiioHa CTPOUTENLCTBA. LLIaroBoe Bpems £ BLIMUCTISIOT Kak PasHOCTb
COBOKYMHOTO BPEMEHU Ha BEPXHEM U HXKHEM Npeaenax Lwara no popmyne

= (Nho,entimg — Npo,etim,) 3600, (6)

rae f— Bpems waraj, c;
Nho,6rlimj — COBOKYMHOE YNCIIO YAcOB A0 BEPXHETO Npefesnia TeMneparypbl Lwara j, 4;
Nho,6ilim; — COBOKYMHOE YMCIO YaCOB 40 HUXKHETO Npeaesia TeMNepaTypb wara j,u.

CyMMUPOBaHHOE BpeMsi BCEX LLaroB #; 4nsi OTOMNMEHNUSA NOMELLEHWI COCTaBNSAET BPeMS OTONUTENBHOIO ce-
30Ha. BHUMaHuWe cneayet yaensaTb HauMOHanbHbIM HOpMaMm 1 npasunam Poccuiickoin degepaumu no oTONUTENb-
HOMY CE30HY.

OpHako ans paboTbl TENMNOBOr0 HACOCA BO3MOXHbI OFPaHUYEHUs N0 BPEMEHM, CNeA0BaTeNbLHO, He BCe
LLIAroBOE BPEMS ABNSETCS AOCTYNHbLIM ANA paboThbl TENNOBOrO HAcoca, HanpuMep, OrpaHMYEHUeM No BpEMEHU
MOXET BbITb OTKIMIOYEHME IMIEKTPOCHABKEHNA KOMMYHATLHOW CNy001 (N0 ycnosuam TapudoB Ans TENNOBbIX
HacocoB). Takum 06pazom, aPPEKTUBHOE BpEMS LLiara eCTb Bpems Lara j, (6), YMEeHbLUEHHOE 3a CHET BPEMEHU
OTKIMIOYEHUS B CYTKM U BbIMUCAIEHHOE NO hopMyrne

24—ty
teff,j =t 24 )
rae for; — 9phekTMBHOE LUaroBoe BpeMs Lwara J, C;
t; — Bpems wara j, c;
too — Yacbl OTKMIOYEHUSA B CYTKU (24 yaca unu 0AnH 1eHb), Y/CyT.

5.5.4.2 Pexxum BbITOBOrO ropsivero BoA0CHabeHus

MoTpeGneHne TennoBON 3HEPrun CUCTEMOI OLITOBOrO ropsvero BOAOCHAONEHNA Quy s in AOIKHO ObITh
paccunTaHo B cooTBeTcTeum ¢ [18], [16], [19].

MoTpebneHne TeNNOBOI 3HEPTM CUCTEMOIN BLITOBOrO ropAYero BOAOCHAOXEHUS HA Luare j BbIYMCNSIOT C
BECOBbIM KOI(ULIMEHTOM ANIA ONEPaLMM ropAYEro BOAOCHAGKeEHUS Kyy j, KOTOPbII ONPEAENSIoT no hopMyne

QW,gen.out.j tj

k ;= =7 . 8
w.j QW,gen,out ttot ( )
Torga notpebnenne Tennosow aHeprum cuctemoii MBC Ha ware jonpeaensior no hopmyne
QW,gen,out,j = kW,j 'QW,gen,outr ()]
rae Ky, — BECOBOW KOI(hDULMEHT paboThl TENSIOBOrO Hacoca Ansi onepauun DHW Ha KOHKPETHOM Liare;
QW,gen,(,uu — noTpeBHOCTb TENMOBOV SHEPrMmn Ans NOACUCTEMbI pacnpeaenenua DHWHa ware j, [Dk;
Qugenout — o6Las noTpebHOCTb TEeNNOBON SHeprumn Ansa nogcuctemol pacnpeaenerdus DHW, [;
tj — LIaroBoe Bpems Lwara j, c;
tiot — obuiee Bpems onepauuu DHW (Hanpumep, paboTa kpyribiii rog), C.

MpuMeyaHUe— BmecTo exefHeBHOro NOCTOAHHOMO NoTpebneHus GbIToBOW ropsyeit BoAkl, BbipaXXeHHOro
noLuaroBsIM BpEMeHeM, MOXeT GblTb paccMOTpeH Npoduiib NoTpebneHust GeIToBo ropsqeit Bogkl, 3aBUCUMbIA OT TeM-
nepaTypbl HapyXXHOro Bo3ayxa.

5.5.5 Tennonpon3BoauTENbHOCTb M KO3 nUmMeHT TpaHchopmaumm aHeprum Kp U Npyu NOAHOMN
Harpyske

5.5.5.1 Pexxum oToNNeHnsa NnoMeLLeHni

5.5.5.1.1 OBbwwme nonoxeHns

3HayeHne ycTaHOBUBLUENCS TENNonNpou3BOAUTENLHOCTU TEMNOHACoCHOro 06opyaoBaHus Kp 6epyT s
pesynsTaTtoB UCNbITAHWIA NO CTaHAApTHbIM METoAMKaMm, Hanpumep, B cooTBeTcTBUM C [2], TOCT 26963,
OCT P M3K 60335-2-40 ana TennoBbIX HACOCOB C anekTponpueoaom. B cooteeTcTeum ¢ [2], TOCT 26963,
OCT P M3K 60335-2-40 TunoBble UCNbITAHWA NPOBOAAT HA CTaHAAPTHON HOMUHANBHOM TOYKE W AN HECKOMbKUX
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HOMWHarbHbIX YCNOBUii NpUMeHeHns. Tak kak 3Ha4eHns Kp OKasbiBaloT HaubornbLuee BAMsiHWE Ha (OYHKLIMOHUPO-
BaHME TENMOBOro HAcoCa, TO HE0OX0AUMO BHUMATENbHO OTHOCUTBLCS K UX HAAEXHOCTU. HeoBX0AMMO yuuThIBaTh
BCE [OCTYMHbIE KOHTPONbHbIE TOUKM, MO MEHbLLEN MEPE KOHTPOSIbHbIE TOUKWU, NPeANUCAHHBIE A1 TUMOBbLIX UCTIbI-
TaHWi (CTaH4apTHas OLEHKA U HOMUHANBHOE NPUMEHEHUE).

Ecnu dhakTuuecknin pexam paboTbl TENI0BOro Hacoca OyAeT OTKIOHATLCA OT PEXUMA, HA KOTOPOM Bbinu
NPOBEAEHBI UCTILITAHNSA, TO 3HAa4YEHUE K7p HEOBX0AUMO OTKOPPEKTUPOBATbL BCNEACTBUE U3MEHEHUS TEMNEPATYP-
HOro pex#mMa koHaeHcaropa. MeTop Takoin koppekumu npuseeH s 5.5.5.1.2.

[ns Toro, 4To6bl NONYYNTL AaHHLIE BO BCEM ANana3oHe TeMneparyp UCTOMHUKA U OTBOAA TEMSOThI, NMMHEN-
HYI0 UHTEP- U 3KCTPaNONALMIO MEXAY KOHTPOSbHLIMKU TOYKaMU B Cly4ae HeobX0AUMOCTU NPUMEHSIIOT ANs TeMne-
paTypbl UCTOYHMKA 1 0TBOAA TENNOThl. HTEPNONALMIO NPOBOAAT MEXAY TEMNEepaTypamMu AByX Onua@nLLIMX KOHT-
PONbHbIX TO4EK. DKCTPANONALMIO MPOBOAAT OKOMO ABYX BnikaniLLMX TOYEK K LIeNIeBOW TOUKE.

Ecnu npu BLINONHEHUW pacHeToB AOCTYMHA TOMbKO OAHA KOHTPOSIbHAA TOUKA, TO KOPPEKLUSA TEMNEPATYpPbI
MCTOYHMKA HU3KOTO NOTEHLUana u 0Teoaa TensoTbl MOXET ObIThb BbINONTHEHA C NOMOLLbIO 3KCEPrUYECKOro NoAXo-
[la B COOTBETCTBUM C npunoxeHnem b. OgHako Gonee JOCTOBEPHbLIE PE3YNLTAThl MOXHO MOMYYUTb TOMNBKO BONM3M
KOHTPOSIbHOM TOYKM.

HekoTopble BbIGOPOYHbIE 3HAYEHUS ANA UMNIOCTPALMK AaHHbIX, HE0OXOAUMBIX AJS BbIYUCIIEHUI HarpeBa-
TENbHOW CMOCOBHOCTU U K7p 9NEKTPONPUBOAHLIX TEMMOBLIX HACOCOB, NPMBEAEHbI B NPUIoxeHum [.

MCTOMHUK AaHHbIX JOSDKEH ObITh 3aABMNEH B OTYETE O Pe3ynbrartax BbIMUCNEHUI (HAanpuMep, AaHHbIE Uccrne-
[l0BaTenbCKUX MHCTUTYTOB, NPOM3BOAUTENA U T. 4.). NMpeanoyTeHne AOMKHO 0TAABaTLCA AaHHbIM MHCTUTYTOB MO
MCCNEeAOBAHUAM U UCTILITAHUAM.

5.5.5.1.2 Koppekuus 3HaveHuit Ktp npy USMEeHeHU TEMNEpPaTypPHOro pexuma KOHAeHcaTopa TenrnoBoro
Hacoca

OueHka 3aBucuMoCTU Kyp TEMMEpATYP UCTOYHMKA TEMMOTHLI HU3KOTO NOTEHLUMana u 0TBOAA TENMOThI ABNSET-
CS KOPPEKTHON TOSILKO B Cry4ae, €Cu pacxoj no Macce COOTBETCTBYET TAKOMY XKe pacxoaly, HabnoaasLLemMycs
npu NpoBeAeHNN CTaHAAPTHOIO UCMbITAHWA, TaK Kak B NPOTUBHOM CllyYae KOHAEeHCaTop TENNOBOro Hacoca Haxo-
ANTCA B APYrMX TEMMEepaTypHbIX yCrioBusix. [103ToMy criegyeT yuutbiBaTb M3MEHEeHUe TeMnepaTypbl KOHAEHCATo-
pa TennoBoro Hacoca Ha 0CHOBE MacCOBOIO PacxoAa, OnpeaeneHHOro KOHCTPyKLUMen NoACUCTEMbI pacnpeaene-
HUA TennoTbl-oTonneHusa u MBC. MameHeHne TemnepaTypbl KOHAEHCATOPpa U pacxoi no Macce A0, onpegensiemomn
no chopmyne

AY=——— (10)

rae A@ — U3MEHeHWe Temneparypbl Ha CTOPOHE KOHAEHCaTopa TENNOBOro Hacoca, K;
@pp — TEMIONPON3BOANTENLHOCTL TEMJIOBOrO Hacoca, Br;
m',, — yZAenbHbI MacCoBbLIN pacxoa cpeabl TeENNoobmeHa Ha CTOPOHE KOHAEHcaTopa TENIOBOIO HAacoCa,
Kr/c;
Cy — TEennoemkocTb TennoHocutens, [x/(kr-K).

[nsa ucnbitTaHuii B cootsetcTeum ¢ [2], FTOCT 26963, TOCT P M3K 60335-2-40 ansi TENNOBbLIX HACOCOB C
3NEeKTPONPUBOAOM PA3HOCTL TEMNEPATYP B KOHAESHCATOPE HA TUMOBOW HOMUHAMNBLHO TOUKE SIBRAETCA (hUKCUPO-
BaHHoI Ha 5 K. Mpwu aTOMN pasHOCTM TemMnepaTyp yAenbHbIA MACCOBLIA pacxoa ANs NPOBEAEHUSI UCMIbITAHUI onpe-
AensioT U NPUMEHSIIOT KO BCEM KOHTPOSbHbLIM TOYkam. Takum 06pa3om, pasHOCTb TemnepaTyp B A€WCTBUTENBHO-
CTU MOXET ObITb yCTAHOBNEHA NO YAENbHOMY MaCCOBOMY Pacxoay BO BpeMs paboThl NpU pacyeTHLIX TEMNepary-
pax Hapy>XHOro Bo3ayxa.

Ecnu pa3HOCTb TEMNepaTyp Npu UCTILITAHUSX OTIMYAETCS! OT Pa3HOCTU TeMnepartyp npu dakTudeckomn pabo-
Te, TO CpeHAs TeMNepaTypa B KOHAEHCATOPE BO BpeMsi paboThbl TaKke OTNUYAETCA OT TeMNepaTypbl BO Bpemsi
MCNbITaHWI, U NO3TOMY 3HaYeHus KM (COP) Heo6x0aNMO KOPPEKTUPOBAaTL. KoppeKLusa MoXeT ObiTb NpoBeaeHa
Cnoco6om PUKCMPOBAHHON 3K3EPr4eckoli achchexTUBHOCTU, NpUBEAEHHOI B NpunoxdeHuu B, no hopmyne

ABstandarg ~ ABopr
Ty = S | AT (Tyo— AT} | "

COP,g=COPyandara - | 1- {

e COP,, — Kip, CKOPPEKTUPOBaHHBIA HA U3MEHEHWEe Pa3HOCTM TeMNeparyp B KOHAEHCATOPE BO BPEMS NPO-
BEIEHNA NCMbITAHWUIA U PaCHETHBIX PEXMMOB aKcnnyarauuu, B1/Br;
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COPgtandarg — K1p, NONYYEHHBI NO pe3ynkraTam CTaHAapTHLIX UCTIbITaHU (B COOTBETCTBUM C [2]), B1/Br;

AOgtangarg  —PA3HOCTL TEMMNEPATYP HA CTOPOHE KOHAEHCATOPA MO YCIOBUSIM CTaHAAPTHLIX UCTbITaHUN, K;
ABopr — pacyeTHan pa3HOCTb TEMNEPAaTypPbl HA CTOPOHE KOHAEHCATOpa BO BpeMA paboTbl N0 pacyeTy
cuctembl otonnenums, K;
Tk —TeMnepaTypa oTBoAa TennoThl, K;
ATy — CpefiHAA Pa3sHOCTb TEMNEPATYP MeXay TENNOHOCUTENEM U XrnaaareHTom, K;
sc —TeMnepaTypa UCTOYHMKA TeNNOTbl HU3KOro NoTeHumana, K;
ATg — CpefiHAs pasHOCTb TEMNEPATYP MexXay TENNOHOCUTENEM U XrnaaareHTom, K.

CpeaHss pasHOCTb TEMNepaTyp B KOHAEHCATOPE U ucnaputene Mexay TENMOHOCUTENSIMU U XTTaaareHTOM
MOXET ObITb NPUHSTa paBHOM AT, = AT, = 4 K Ansi BOAHbLIX pacTBOPOB. B cryyae Bo3AyLLUHbIX CUCTEM NPUHUMA-
erca AT, = AT, = 15 K. Bmecte ¢ TeM, Heobxoaumo o6ecneunTb, YToObl COXPaHANacb MMHUMANbHAA Pa3HOCTb
Temnepartyp Mexay TENMOHOCUTENSIMUA U XTTaareHToM.

lMpumeyaHune— KoapduumeHT Koppekumn MoxeT 6biTb TabynupoBaH Npu KOMBMHALMKU pa3sHOCTW Temnepa-
TYp NPY UCNbITaHUM 1 B fleACTBUN. PesynsraTthl KOppeKuun B COOTBETCTBUU ¢ (hopMynoi (1) COOTBETCTBYIOT KO3 uLUeH-
TaMm KoppeKuuu, 3ajlaHHbiM B TabnuuHbixX 3HaveHusx [20] Ana TennosbIX HACOCOB TUNa BO3yX—BoAa, U CPeAHUM Temne-
paTypHbIM YCRnoBuUAM, HanpuMep, KOHTporibHas Touka A2/W35.

5.5.5.1.3 MHTepnonauusa TennonpousBoAnTENLHOCTU U Kp NPY M3MEHEHUW TeMNepPaTypHbLIX yCNOBUN

MHTepnonsumio Ansa AeiCTBUTENLHBLIX TEMMEPATYPHBIX YCIOBUM B paboyel TOUKke COOTBETCTBYIOLLIETO Luara
BbINOMHAOT HA OCHOBE COOTBETCTBYIOLLIMX CKOPPEKTUPOBAHHBIX 3HAYEHUN Kp g U TENIONPON3BOANTENBHOCTY.

B ka4yecrBe Temnepatypbl MICTOUHUKA TEMNA HU3KOTO NOTEHUMAana NPUMEHSIOT:

- Ana TCT, ucnonb3yloLmMX TENMOTY arMocdepbl, — TeMNepaTypy HU3KONOTEHLMANbHO TENNOTbI, KoTopast
3a4aeTca TemnepaTypoil HapY>KHOTO BO3/lyxa Ha OCHOBE METEOPONOrM4ECKUX AaHHbIX MECTa CTPOUTENLCTBA;

- AnA TCT, ucnonb3yoLmX TEMIOTY IPYHTa Ui BOAbI — TEMNEPATYPY TENNOHOCUTENA HA BbIXOAE U3 TEPMO-
CKBa>XWH (TPYHTOBOIO TENSI00OMEHHMKA) MNN HA BXOAE TENNOHOCUTENA CUCTEMBI CEOPa HU3KONOTEHLIMANBLHOTO
TEernna unu rpyHToBON BOZAbI B TEMIIOBOM HACOCE COOTBETCTBEHHO. JJOMmkHbI ObiTb NPUHATLI 3HAYEHUS TEMnepaTyp
rPYHTa Ha NATLIV ro4 SKCMnyaraumm, KOTopble MOryT ObiTb OnpeaeneHsl ¢ NOMOLLbIO [6]. MoTpebneHue TennoBoii
SHEpPruu U3 rpyHTOBOrO MacCMBA K KOHLLY OTONUTENBLHOTO CE30HA BbI3bIBAET BONM3K peructpa Tpyb cucremsl Ten-
noc6opa NoOHWXEHWe TeMnepaTypbl rPyHTa, KOTOPOE B MOYBEHHO-KNUMATUYECKUX YCIOBUSIX GonbLLe YacTu
Tepputopun Poccuinckon deaepaumu He ycneBaeT KOMMEHCUPOBATLCS B NETHUM NEPUOZ FOAA, U K Hadany cneay-
IOLLIEro OTONUTESIbHOTO CE30HA FPYHT BbIXOAUT C MOHUXEHHLIM TeMMepaTypHbIM noTeHumarnom. Norpednexue Ten-
NOBOM SHEPTUK B TEYEHUE CIeAYIOLLEro OTONUTENBHOMO CE30HA BbI3bIBAET AalbHENMLLEE CHUXKEHWE Temnepary-
pbl PYHTA, N K HAa4any TPeTbEero OTONUTENbLHOIO Ce30Ha €ro TeMnepaTypHbIn NoTeHuman ewe 6GonbLue oTnuya-
€TCA OT eCTECTBEHHOrO M T. 4. OfHako ormbatoLLye TENNOBOIO BIIMSHUS MHOTONETHE SKCcnnyatauum CUCTEMbI
Tennocbopa Ha eCTECTBEHHbIN TEMMNEPATYPHbIN PEXUM FPYHTa UMEIOT APKO BbIPaXKEHHbIN 3KCMOHEHLMANBHbIN Xa-
pakTep, U K NATOMY oAy 9KCrnyatauuu rpyHT BbIXOAWUT HA HOBbIN PeXuUM, OMM3KMIA K Nepnogndeckomy, T. e.
Ha4MHas ¢ NATOro roga aKcnnyatauun, MHOroneTHee NoTpedneHne TeNNoOBOW SHEPruKM U3 FPYHTOBOTO MaccuBa
cucTeMbl Tennocbopa ConpoBOXAAETCA NepuoauIeCKUMU U3MEHEHUSIMM €10 TEMNEPATYPbI, TOSTOMY NpK NPOEK-
TuposaHum TCT HEOBXOAUMO y4uThIBaTL MajeHue TemnepaTyp rpyHTOBOrO MacCUBa, BbI3BaHHOE MHOTOMETHEN
akcnnyarauueii cuctemsl Tennocbopa, 1 UCMosb30BaTh B KAYECTBE pPacYETHbIX NapaMeTpoB U TEMNepaTyp rpyH-
TOBOr0 Maccusa napameTpbl U TeMnepaTypbl FpyHTa, OKUaaemble Ha NATbIV rog akennyatauum TCT.

NS yKpYNHEHHbIX pacyeToB TEMNEpPaTypbl FPYyHTa MOTYT ObITb ONpeseneHbI:

-n09.1.3.3.1;

- AN TENMOBOro HACOCA, UCTOSL3YIOLLEr0 B KAYEeCTBE HU3KOMOTEHLMANbHOIO MCTOMHUKA TENMOThI 0Tpabo-
TaBLLMI BO3AYX BEHTUINALMOHHLIX BLIOPOCOB 6e3 pekynepaumm TennoTbl, TEMepaTypa UCTOYHMKA HU3KOMOTEHLIM-
anbHON TENNOThl COOTBETCTBYET BHYTPEHHEN TEMMNEpaType noMeLLeHns. B cnyyae pekynepauum Tennotbl 40Imk-
Hbl ObITb MCNOSIL30BAHbI Pe3ynkTaThbl MIMGO KOMOUHUPOBAHHOIO UCMLITAHWS TEMNOBOTO HACOCA U peKkynepauun Ten-
NOTbl, IGO0 OLIEHKa TeMNepaTypbl C MOMOLLBIO KOSDULMEHTa U3MEHEHUA TEMNEPATYPbI NPU PeKynepaLmn Tenno-
Tbl, HANPUMEP, B COOTBETCTBUM C [21].

PacuyeTHaa TemnepaTypa nogayu TENNOTbl B CUCTEMbI OTOMMEHNUA U TBC MOXET GbiTb BbIYMCIIEHA MO:

- yCTaHOBKaM KOHTPOImepa CUCTEMBI OTONNEHUS (KPMBas HarpeBaHWA, KOMHaTHBI TepMocTarT);

- TpeBGoBaHMAM K TemnepaType B 6ycepHoi eMKOCTH CUCTEMbI OTOMMEHUS.

B cnyvae, koraa yCTaHOBKM KOHTPOMNEPA OTOMUTENbBHON CUCTEMBI HEM3BECTHbI, TUMOBbLIE YCTAHOBKU KOH-
Tpornnepa no KPUBOM HarpeBa ANs PasHbIX BUAOB NOACUCTEM pacnpeeneHns NpMBeAEHbI B MTPUNOXEHUN B.
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5.5.5.2 Pexxum ropayero BogoCHabXeHus

TennoBbl€ HACOCHI AN ObITOBOrO ropsYero BOAOCHaABXEHUS NPOXOAAT UCTbITAHWSA KaK €AWHbIE CUCTEMBI,
BKITOYAIOLLME HAKONUTENbHbIN BaK-akKyMynAaTop AnsA 6bITOBOW ropsyelt BOAbI B rpaHULIAX CUCTEMbI B COOTBET-
ctBun ¢ [17], FOCT 19681, TOCT 12.2.063. YNOMAHYTbIE BbILUE TUNOBbIE UCMbITAHWA YCTAHABNUBAIOT 3HAYEHUEe
K1p ANSA NpUroToBneHns ObITOBON ropsiveii Boabl. 3TO 3Ha4YeHue npueseaeHo B [17] kak COP, B 04HOI TMNOBOW
KOHTPOIbHOM TOYKE, KOTOpAs 3aBUCUT OT TMMA TENSIOBOro Hacoca.

3HayeHue COP; ABNseTCA AENCTBUTENbBHBIM TOMbKO AN pexuMa noTpebneHns ObITOBOI ropsyeli Boabl, a
He ANA 3anofiHeHMst HakonuTenbHoro 6aka 6e3 notpebneHus Boabl ans M/BC (pabota B pexxkume pesepsa), Tak kKak
TEMNEepaTypHbIE yCnoBus B 0601x cnyvasx ABNAITCA pa3HbiMu. OaHaKO TUMOBLIE UCNLITAHWSA NO3BOMNAIOT yCTa-
HaBMUBaTh KONMYECTBO NOABOANMON SIIEKTPUYECKON MOLLHOCTM ANA NOKPLITUA TENSOBbIX NOTEPbL NPU XPaHEHUN
BOAbI B HAKONMTENLHOM Bake. [o4BOAMMYIO 3MEKTPUYECKYIO MOLLHOCTE 0003HAYaloT P, NOTPEONEHNE aNeKTpo-
SHeprum 4ns NOKPbITUA TENMOBbIX MOTEPb MPW XPAHEHUW BOAbl B PEXUME pe3epBa MOXET ObITb BbIPAXKEHO 3HAYe-
HUEM Py,

TeMnepaTypHbIi pexxum noTpebneHus TennoTel B cuctemax MBC MOXKET U3MEHATLCA HA NPOTSDKEHUM FoAa.
OpaHako Ansi BEIYMCNEHWU TEMNEPATYPHBIN PEXUM NOTPEBNEHNS TENNOTbI MOXXHO CYMTATb NOCTOSHHBIM BO BCEM
paGodem guanasoHe 40 TeEX MO, NoKa TeMneparypa notpebneHuss GbITOBON ropsvei BOAbI HE UBMEHUTCS B
3HAYUTENbLHOW CTENEHW.

Bceneacreume konebanus Temnepartypbl MUCTOMHKUKA TENSOThI Npu paboTe TenoBoro Hacoca padbouunii nepuos,
1, cnefoBaTternbHO, 3Ha4YeHnsa Kip HY)XXHO KOPPEKTUPOBATL ANA STUX YCNOBUIA. Tak Kak TONbKO OAHA TUNOBasA
KOHTPONbHAas TOYKa, 3aBucALLANn OT TUNa TEMNMOBOro HAcoca, onpeaenexHa B [17], To TemnepaTypHas Koppekuus
Ktp v KMA (COP) nyTem UHTEpnonsauuu ABNSETCA HeBO3MOXHOW. [103TOMyY cneayeT NPUMEHATb KOPPEKLIUIO Ha
OCHOBE (PMKCUPOBAHHOW SHEPTrEeTUYECKON 3HPEKTUBHOCTH, ONMCaHWUE KOTOPOI NpuBeaEHO B Npunoxenuu B. Oa-
HaKO 3TOT Cnoco6 KOPPEKLMN CNEAYET NPUMEHSATE TONBKO BOAM3KU KOHTPONBHON TOYKK.

Ecnu B pacnopsixeHumn paspabotymka HeT 3Ha4eHuii B cootBeTcTBum ¢ [17], FOCT 19681, FOCT 12.2.063, TO
BbIYMCEHME A NONepPeMEHHO paboTartoLLMX CUCTEM BbINOSHSIOT NYTEM OLIEHKM XapaKTePUCTUKM OTONSIEHUS NO-
MELLEHWIA Npu cpeaHel TemnepaTtype ObitoBoro MBC, BbIMMCREHHON NO hopmyne

eW,avg = fW,st 'ehp,oprv (12)
r4€ By a — CPEAHAA TEMNEPATYPa rops4ei BOAbI NPY 3anoSIHEHUN HakonuTesnbHoro 6aka, °C;
fst — NOMPaBOYHBLIN KOIDPULIMEHT ANSA TEMNEPATYPbI 3aNONHEHNA HAKONUTENLHOrO Gaka;

Onp,opr — MPEAENBHASA TEMMNEPATYPA PABOTHI TEMNMOBOIO HAacoca, °C, (MakcuManbHas TeMneparypa ropsded
BO/bl, KOTOPas MOXET ObITb AOCTUIHYTA Npu paboTe TENNOBOro HacoCa).

TeMnepaTypHbIi NONPABOYHbIN KOIMDULIMEHT fiy, o YIUTLIBAET TO, 4TO 3anonHeHue Gaka HaUMHaeTca npu
TemnepaTtype HWke MakCUMarbHOM TEMMNEpaTypbl FopsHer BOAbI, AOCTUIHYTOM Npy paboTe TennoBoro Hacoca (CM.
5.5.8.2), u3-3a xonogHou BoAbl B TENN00OMeHHMKE HAaKoNuTeENbLHOro 6aka. Temneparypa ropsiueli Boabl npu 3a-
nonHeHuu 6aka NOBLILLAETCH B NEPUOZ 3aNONHEHUS A0 3HAYEHUI TEMNEPATYPbl, KOTOPbIEe OyAYT HEMHOTO BhILLIE
3Ha4YeHWUI MaKCUMarbHON TemMnepaTypbl ropsyen BoAbl N0 NpuynHe He0OX0AUMON TEMNEPaTyYPHON Pa3HULIbI ANs
TennoobmeHa. Moatomy cpeaHsaa Temneparypa Ans 3anonHeHusi 6aka OyayT HWKe MakCuManbHON TemMneparypbl
ropsiden BoZbl, KOTOPas MOXET ObITb 4OCTUTHYTA Npy paboTe TENNOBOro HAaCoCa. 3HAYEHUS fiy o MU CPeaHEN
TEeMMNepaTypbl BOAbI NPY 3anonHeHnn 6aka By 5, NPUHUMAIOT MO NPUSIOKEHNIO B.

5.5.5.3 AGCOPOLMOHHBIE TENNOBbLIE HACOCHI M HACOChI C NPUBOAOM OT ABUraTENs BHYTPEHHETO CropaHusi

Tennonpon3BoAUTENLHOCTL U K1p aGCOPOLIMOHHLIX TEMMOBbLIX HACOCOB M HACOCOB C NPUBOAOM OT ABUraTe-
NS BHYTPEHHETO CrOpaHusi ONpeAensioT no pe3ynsratam UucnbiraHuin. Koppexkuus 3HaueHuii TEnonponsBoauTeNb-
HOCTU U K7p B COOTBETCTBUM C MBMEHEHWEM TEMMEPATYPHbIX YCINOBUI OCYLLECTBNSETCA N0 METOANKAM, U3TIOMXEH-
HbIM B 5.5.5.1 1 5.5.5.2. 3HaueHus1 He0OXOAUMBIX UCXOAHbLIX AAHHbIX, MONYYEHHbIX NPYU UCTbITAHUSAX ANA pabo-
Tbl B OTONUTENBEHOM PEeXUMeE, NPUBOASITCS B KAYECTBE Npumepa B npunoxexHun 1.

5.5.6 K;p npu paboTe ¢ YacCTUYHOWM Harpy3komn

5.5.6.1 Pexxm oTOnneHus nomMeLLeHunin

Tennosble HACOCbl C KOMMPECCOPaMMU MOCTOSAHHON CKOPOCTU NN (PUKCMPOBAHHBIM KONIMYECTBOM NOABOAM-
MOTO Tena ropenku Ans abcopOLMOHHBIX TENINOBLIX HACOCOB PaboTalOT ¢ YaCTUYHOM HArpy3KoW — LMKNamu
Mexay cocrosiHueM «BknioyeHo» («ON») u «BbiknioueHoy («OFF»). CnegosatenbHo, npu paboTe ¢ 4acTUYHON
Harpy3Kkoi BO3HUKAIOT MOTEPU M3-3a LIUKIMHHOCTU KOMMPeccopa (Mnu ropenkn B abCopOLIMOHHBIX TENNOBLIX HACO-
cax) U COOTBETCTBEHHO MOTYT CHWXKaTbCS TENNOonpon3BoOAUTENBHOCTbL U Kyp TENNOBOIO HACOCA.

YcTporcTBa nepemMeHHO HarpeBarTenbHOi CNoCOBGHOCTH, HaNPUMEP, CTYNEHYaTo UK HENPEPLIBHO yNpae-
rnsieMble C MOMOLLbIO MUHBEPTOPA AN TENSI0BbIX HACOCOB C NEKTPONPUBOAOM UMK NYTEM 3MEHEHUSA KONNYEeCTBa
noABOAUMOrO TENJA ropenku Ans abcopOUNOHHBLIX TENSIOBLIX HACOCOB, MOTYT UMETb NyuLLYi0 3(P(EeKTUBHOCTL
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NPy 4aCTUYHOM Harpy3ke. C OHOMN CTOPOHbI, YTO MOXET ObITb OTPaXKEHO B 3HAYEHUSIX NOSTHOMN Harpy3Kku No pe-
3ynbratam TUNOBbLIX UCTILITAHWIA, HanpuMep, B cooTBeTCTBUM C [2], FOCT 26963, TOCT P MOK 60335-2-40 ans
TENnOBbIX HACOCOB C 3NEKTPONPUBOAOM, a C PYroN CTOPOHbI, 3HAYEHWEe Kyp NPM YaCTUYHOW Harpy3ske MoxeT
GbiTb 6onee achcheKTUBHBIM.

OfHako npu pauuoHanbHOM KOHCTpykuuu TCT noTepu u3-3a UUKNMYHOCTU «BKMIOYEHO»/«BLIKNIOYEHOY
(«ON»/«OFF») MOryT 6bITh HEGOMNbLUMMK. TUMKU NOTEPAMU NPeHeOperaoT B paMkax HaCTOALLMX BbIMUCIIEHUI,
€CIN OHU HE MOTYT ObIThb BLIPAXEHBI KONMMYECTBEHHO C MOMOLLIbIO UMEIOLLIMXCSA pe3yribTaToB UCTbITaHuWi npy pato-
Te C YacCTU4HOM Harpy3koii. CTaHaapTHasi npoBepka paboThbl C HaCTUYHON HArpy3KOW TENSIOBLIX HACOCOB C 3NEKT-
ponpuBoaoOM B 06LMX YepTax npuseaeHa B [13] 4Nna pasHbIX TUNOB ynpasneHus komnpeccopom. B [13] Takxe
npuBeaeHo 3HaveHune Kip (COP)s; o, 0THOCALLEecA k oueHke KM (COP) npu Harpyske 50 %.

Ecnu B pacnopsbkeHuM pa3paboTumka HET AaHHbIX UCTIbITAHUIA C YAaCTUYHO Harpy3Kom, TO B pacyeT NPUHK-
MaeTCs TONMbKO BCMOMOraTerbHas SHeprus B pexmme pes3epsa, KoTopasi BHOCUT CBOM BKNaj B aerpagaumio Kp
npu paboTe ¢ YaCTUYHOM HArpy3KOMn.

Takum 06pa3om, ecrnim BHOCUTCSI MONPaBKa Ha YaCTUYHYIO HArpy3Ky, TO pe3epBHas BCNOMorarernbHasa sHep-
rmsi, BbiMUCIIeHHadA no 5.5.10, BTOpo pa3 He OoImkHA NPUHUMATBLCA BO BHUMAHME.

Mo pe3dynbratam paboTbl CYACTUYHON Harpy3kon 3Ha4eHue Kyp MHTEPoNMPYIOT K YCNOBUIO COOTBETCTBYIO-
LLie YaCTU4HON HArPy3KK HA KOHKPETHOM LLAre, KOTOPOe XapakTepu3yeTcsi nokasarenem Harpysku ;, cooteet-
CTBYIOLLMM KO3C(pULIMEHTY YaCTUYHON HArpy3ku, onpeaeneHHOMY B COOTBETCTBUM C [22]. KoadhdpmuumeHT paccum-
ThIBaIOT N0 hopmyne

B _QHW,gen,out,j
jE——

B (php,j 'teﬂ',j (13)
rae B; — nokasarenb Harpy3ku B MHTEpBane-Luare j,
Qugen,outj — MOTPEGHOCTBL TENMOBOW SHEPrUM A1 NOACUCTEMBI PacnpeAeneHus B ware j, Ibx;
torr — 3dpeKkTMBHOE LIAroBoe Bpems B Lare, c;
Prp,j — HarpeBarenbHas CnoCOGHOCTb TeNOBOro Hacoca B Lare j, Br.

[Ons BBINOSIHEHUSI UHTEPNONALMU HEOOXOAUMO 3HAYEHUE YACTUYHOW HArpy3Kku Mo MEeHbLUEN Mepe B OAHOW
KOHTPOMNBHON TOUKe, Hanpumep, Kp (COP)gq o, B COOTBETCTBUM C [2]. Toraa mHTEpnonaums MOXET ObITb BbINONHEHA
mMexay Kyp Ha MONHOM Harpy3ke n Kyp Ha 4YaCTUYHON Harpy3ke B cooTBeTcTBUMn € 5.5.5.1.3.

5.5.6.2 Pexkum GbITOBOro ropavero B0OA0CHatxeHus

[ns aneKTponpuUBOAHLIX TENNOBbLIX HACOCOB MYCKOBLIE MOTEPU TENMOBOr0 HACOCA YHTEHbI B 3HA4YeHUU Kp
(COP,) B cooTBeTCTBUM C [17] Bniarogaps MCNbITaHWIO CUCTEMBI.

[N TennoBbIX HACOCOB C NPUBOAOM OT ABUraTENs BHYTPEHHEro cropaHus n abcopOLNOHHBIX YCTaHOBOK
NyCKOBbIE NOTEPU AOIDKHBI ObITb Y4TEHbI B 3aBUCMMOCTY OT MPUMEHEHHOTO CMOCcoba NPOBEeAEHUSA UCTILITAHUIA.

5.5.7 TennoBble NOTEPU TENSOreHepaTopa uru TenrmoBOro Hacoca

5.5.7.1 Tennosble NOTEPU NPU PA3NUYHBIX PEXMMax

5.5.7.1.1 Pexxm oTONNEHUS NOMELLEHNI

[nsa TennoBbix HACOCOB 63 BCTPOEHHOro HaKONUTENLHOro Baka-akkyMynaTopa TENNOBLIE NOTEPU YEpes
0001104Ky B OKpY>KAIOLLYIO aTMOCHEPY B paMKaxX HACTOSILLIEr0  CTaHAapTa HE NPUHUMAIOT BO BHUMAHKE, €CINU HET
AAHHbIX UCTbITAHUNA.

Ins TennoBbIX HACOCOB C NPUBOAOM OT ABUraTENSI BHYTPEHHETO CrOPaHUA YYUTLIBAIOT TENSOBLIE NOTEPU
3TOro ABUraTens, yuuTbiBasi pe3ynbsratbl UCNIbITAHUI MINK AaHHbIE Npon3BoauTens. Mpu OTCYTCTBUM AAHHLIX Ten-
NOBbIE NOTEPU MOXHO OLEHUBATL C MOMOLLBIO 3HEKTMBHOCTU ABUrATENSA U BO3MOXHON 40NN PEreHEPUPOBAHHO-
ro Tenna cucTem COBMECTHOIO NPOM3BOACTBA TENNOTLI U ANEKTPUYECTBa B COOTBETCTBUM C[23], [19], UT0ObI Nepe-
pacnpezenuTb TENMOBbLIE NOTEPYU NO Waram unn paboumm pexxumam. Ecnu tpebyertcs, To Heo6xo0aUMO oule-
HUTb NOLLIAroBOE BpeMs (A11s NOTEPb B COCTOAHUM pe3epBa) U NPOAOIMKUTENBHOCTL paboThl (ANA SkcnnyaTaUWoH-
HbIX MOTEPb) TENOBOro Hacoca.

YCTaHOBKa BHYTPU UM CHAPY»M HAKONUTENbHOTO Baka conpsikeHa ¢ TeNNOBbIMU NOTEPSMU B OKPYXKAIOLLY IO
cpeay, KOTopble pacCYMTLIBAIOTCSA MO 3HAYEHUIO TENNOBLIX NOTEPL 6aka B COCTOSIHUM pe3epsa AN wara j:

Q _ eH,st,avg,j _eH,st,amb,j Qst,sby -1000 - tj
Hostis.j = A0t oty ‘ 24 : (14)

25



FOCT P 54865—2011

O6Lwme Tennosble NOTEpU NPU XPaHEHUU TOpSYEi BOAbI B HAKONUTENbHOM Oake OTONNeHUs Qp ot s tot
MOTYT GbITb PACCHNTAHBI, CyMMUPYS TENIOBLIE NOTEPU MO BCEM Laram, no hopmyne

Nbins
Quy st s ot = j;QH,st,Is, j (15)
e Qu s — Tennosbie notepu GydiepHoro Gaka oToONNEHNs B OKPYXatoLLyto cpeay Ha wwiare j, [Dig

O stavgj — CPEAHsA Temneparypa Boabl B GychepHom Gake oTonneHusn Ha ware j, °C;
O stampj — TEMNEpaTypa Bo3ayxa B NOMELLEeHUH pasmeLeHus OyepHoro HakonuTernsHoro 6aka oronne-

Hus, °C;

Aby s,y — PA3HOCTb TEMNEPATYP BOALI B 6ake 1 BO3ayxa B NOMELLEHUU B COCTOAHUM pe3epsa Haka npu
npoBeAeHun ncnbiTaHui, K;

Qstspy ~— Tennosble noTepu 6aka B COCTOSIHUN PE3EpPBa B YCIOBUSIX NPOBEAEHUA UCTILITAHUIA, KBT-4/A;

tj — LIaroBoe BpeMs Ha Lware j, c;

Qi st 15,10t — 0OLLME TENNOBLIE NOTEPU BychepHOoro Gaka OTONNEHUA B OKPYXKALOLLYIO Cpeay, [DK;
Npins — YMUCIIO LIaros.

Mpu OTCYTCTBUM AAHHBIX O TENSIOBbLIX NOTEPAX 6aka B COCTOSHUU pE3EPBa U YCNOBUAX NPOBEAEHMUA UCTbITA-
HUI [ONyCKaeTCs NPMHUMAaTL 3HAYEHNA NO NPUNOXeHuUIo b.

CpegHiolo TeMnepaTypy TENAOHOCUTENA B HAKONUTENLHOM BaKe 8y 4, ; CNIEAYET ONPEAENATH C Y4ETOM
aBTOMAaTUYECKOTO PErynMpoBaHusl XpaHeHus ropaden Boasl. Ecnn Temneparypa tennoHocutens B 6ake perynu-
pyeTcs B COOTBETCTBUM C rpachukoM TeMnepaTypbl TENAOHOCUTENSI CUCTEMbI OTOMNIEHUS, TO aNNPOKCUMALMIO NPo-
BOASIT MO CPEAHEMY 3HAYEHMIO TEMNEPATYPbI NPAMON U 0GPATHON BOALI OTONUTENBHON CUCTEMBI By ¢ 4 ; MO

dopmyne

Origenr,j — OHdisr,j
9H,st,avg, j= - 5 (1 6)

A€ Opstavg; — CPELOHAS TEMNEpATYpa BOAbI B HAKONUTENLHOM bake oTonneHus Ha ware j, °C;
Ogenry — TEMMEpATYypa NOAa4N TENSIOHOCUTENS B CUCTEMY OTOMNMNEHMs Ha ware j, °C;
BHdisrj — TemnepatypaobpaTHOM BOAbI M3 OTOMSIEHUS HA ware j/, °C.

Temnepatypy nogaiollei BoAbl OLIEHMBAIOT C y4ETOM aBTOMATU4ECKOTO PErynnpoBaHnust CUCTEMbI OToNne-
HUS (M3MEHEHWE TEeMNEPATYPbI TENNMOHOCUTENS, KOMHATHbI TepMocTaT). Temnepatypy 06paTHO BOAbI BLIMUCHAIOT
MHTepnonaunen pasHOCTM TEMNEPaTyp NoAaloLLEi M 00paTHO BOALI MEXAY PACHETHON PA3HOCTLIO TeMnepaTyp
(Npu pacHeTHON TeMnepaType Hapy>KHOro Bo3ayxa) u A0 = 0 (npu pac4eTHON TeMnepaType BHYTPU NOMELLIEHUS).

5.5.7.1.2 Pexxnm GbITOBOrO ropsivero B0g0CHabxeHus

Ecnu n3BeCTHbI AaHHbIE UCTILITAHWI ANA HAKOMUTENBHOTO 6aKa, TO BbIMUCNIEHUE 3HAYEHUI TEMSOBLIX NOTEPb
XPaHEHUs1 ropsiyeii BOAbI 10MDKHO BbiThb BBINOMHEHO AN1s1 HAKONUTENbHBIX 6aKOB OTONNEHNA NOMELLEHUI B COOTBET-
ctBum ¢ hopmynamu (14) n (15). 3HaveHne cpeaHei TemnepaTypbl XPaHEHUA 3aBUCUT OT NPUHATON CXeMbl aBTO-
MaTUYECKOro perynupoBaHus, pasmeLLeHNs TENNOOOMEHHUKOB M TEMNEPATYPHBIX 4ATYMKOB JOSHKHO ObITb yCTa-
HOBMEHO Ha ocHOBE MHcbopMaumu 06 nsgenuax. Ecnv takas mHopmaumsa OTCYTCTBYET, TO 3HA4YEHUS N0 yMOI4a-
HUWIO AN CpEAHE TeMnepaTypbl XpaHeHUs GbITOBOV ropsiueit BoAbl 0MYyCKAETCA NPUHUMATL MO NPUIOXEHUIo B.

Ecnu OTCYTCTBYIOT JAHHBIE UCMLITAHWUI NO OLEHKE 3HAYEHUI TEMNOBLIX NOTEPb PE3EPBHOIO XPaAHEHUR, TO
BbIMUCIIEHUSA BLINOSHAIOT No chopmynam (14) u (15) ¢ ucnonb3oBaHMeM 3Ha4YEHUN, NPUBEAEHHBIX B NPUNOXeHuu b.

5.5.7.1.3 Tennos.ble notepu TpyO KOHTYPa NePBUHHON LIMPKYNSILIUK

Tennosbie NoTepu TPy KOHTYPA NEPBUYHON LIMPKYNALIMU MEXAY TENNOoreHepaTopoM U HakonuTenbHbIM 6a-
KOM BbIMMCIISIIOT METOAOM, NMPUMBEAEHHBLIM B [8] unu [24], [16] Ans BblMMCNEHUI TENNOBbIX NOTEPb TPYO, n npubas-
NAIOT K TENJIOBbLIM MNOTEPSIM XPAHEHUS.

5.5.8 Pacyet pe3epBHOro HarpeBarens

5.5.8.1 O6wme nonoxxeHuna

Pe3sepBHas aHeprusi MOXeET noTpeboBaTbCA No AByM npuumHam. MNepBas npuumHa — 910 npeaen paboyei
TeMneparypbl TENMOBOIO HACOCA, T. €. TeMnepaTypa, KoTopast MOXXET ObITb JOCTUIHYTa TENNOBbLIM HACOCOM, Orpa-
HUYEHa MaKCUMaribHbIM 3HaYEHUEM. 3Ta A0NA pe3epBHON SHeprumn paccmaTpuBaeTca B 5.5.8.2. Bropas npuumHa
— cnyJaii GuBaneHTHON KOHCTPYKUUU NOACUCTEMbI FEeHepaLmn TeNNOTbI (CM. rpaHUYHbIE 3Ha4YeHuA B 4.6), T. €.
TENSI0BOW HACOC NPOEKTUPYETCS HE Ha NOJHYIO Harpy3ky. B 3ToM cnyyae gononHuTensHas A0ns pe3epBHO 3Hep-
v TpebyeTcs U3-3a HeloCTaTKa TENSIONPOU3BOAUTENLHOCTU TENMOBOIO HACOCA. [INs OLIEHKU PEXXUMOB pe3epB-
HOM paboTbl U3-32 HEAOCTATKA TENNONPOM3BOANTENLHOCTU TENMOBOIO HACOCA A0MYCKAETCA UCMONb30BaTb YNpo-
LEHHbIW ¥ NOAPOOHbLIN METOADI.

26



FOCTP 54865—2011

B ocHOBe ynpoLLEHHOrO METOAA NEXUT OLIEHKa COBOKYMHON NOBTOPAEMOCTM, TouUka BanaHca u 3aBucumMoe
oT paboyero pexxuma npepbiBaHue paboTbl TENOBOrO HACOCa NPU HU3KOM TemnepaType (cM. 5.5.8.3). [aHHsbli
METOZ npeanonaraer, 4To Touka 6anaHca n3sectHa. HeoBxoanmo TakkKe y4uThIBaTb BCe BNUsOLLME haKTopsl,
HanpumMep, NOTpeBHOCTL B ANEKTPOIHEPIUM ANS OTONNEHUs U ObITOBOrO ropsvero BOA0CHaBXEHUsI, TPOAOITIKM-
TeNbHOCTb NPEepPbIBAHUS B ANIEKTPOCHAOXKEHUM U T. 4.

Onsi noapoBHoro metoaa 3HaueHue sHepreTudeckoro 6ananca 1 K obecneumsaercs Ans AnanasoHa HUx-
HUX TEMMEepaTyp UCTOYHMKA A0 TEMNEpaTypsbl, kKoraa Tpebyercs pesepBHas aHeprus. [aHHbI MeToa crieayet
NPUMEHATb, €CnK ToUka 6anaHca HeM3BeCTHa UK €e TPYAHO BbIMUCIUTb, HANPUMEP, ANsi CUCTEMbl O4HOBPEMEH-
HOro otonnexusi u MBC, unu ecnu Ans BoluucreHunin BbIGUPatoT GyHKepbI 4NA MHTEPBana TEMNePaTyp HapyXHOro
Bo3gyxa 1 K. Touka 6anaHca He 3a4a€eTCs B UCXOAHBIX AaHHbIX, 8 ONPEAENSAETCA N3 9HepreTu4Yeckoro banaHca.

5.5.8.2 PesepBHas aHeprua u3-3a paboyeii npegenbHoON TemnepaTypbl TENMOBOroO Hacoca

B 3aBMCMMOCTH OT XONOAUNMBHUKA U BHYTPEHHETO LiMKI1a TEMMOBOrO HACOCa, MakCUMarbHbIi YPOBEHb TEM-
neparypsbl, KOTOPbIN MOXET ObITb 00ECneyeH TENNOBLIM HACOCOM, OFPaHUYMBAETCA NPeAenoM ero AeicTeus. Ecnm
TpebyloTCA 3Ha4YeHUs TEMNEPATYP BbILLIE 3TOMO TEMMNEPATYPHOIO Npeaena, OHWU He MOTYT ObiTh AOCTUTHYTbI TOSTbKO
OZHUM TENMOBLIM HACOCOM. [N yBenuyeHus TeMnepartypbl NOTpeyeTcst A0NONHUTENbHbIN HAarpPeB OT PE3ePBHOTO
Harpesatesisi. [T03TOMy AONSA Pe3epBHON dHEPruM U3-3a npefena AECTBUS TENNOBOTO HACOCA Ky, o, MOXKET
ObITb BblMMCNEHA N0 hopmyne

Qpu 0pr.j _ My -Cw (On.j — Onpop)tnpon,j

kbu,opr,j = Qgen,out,j B Qgen,out,j (1 7)
rae Qpuoprj — PE3€pBHas TENNOBAsi SHEPrUs U3-3a Npeaena AenCTBUs TENSTOBOrO Hacoca Ha ware j, [k,
Qgen,outj — TENJIOBAsA SHEPreTUMECKAsA NOTPEGHOCTL NOACKCTEMBI PaCNIPEAEneHUs Ha ware j, [DK;
my, — MAacCCOBbI pacxo TENSIOHOCUTENA, Kr/C;
Cy — yAernbHas TENNOEMKOCTb TennoHocutens, i/ (kr-K);
On — HOMUHanbHag TeMneparypa cuctemMbl Ha ware j, °C;
Onp,0p — pa6o4as npeaensHas Temneparypa Tennosoro Hacoca (MakcumaribHas Temneparypa, kotopas
MOXeT BbITb OCTUTHYTA NPU A€ICTBUM TENNOBOIO HAcoca), °C;
thponj ~ — TPOAOIDKUTENLHOCTb PAGOTHLI TENMSIOBOrO HACOCA HA LLAre j, C.

Mpu paGote oTonneHna Aons Ky, op-j OOBIMHO HE BOIHUKAET, T. €. Ky py, opri = 0, TAK KAK KOHCTPYKUUA
CUCTEMbI OTOMMEHMs 0BbIMHO aaanTUpyeTCcs kK He06X0AMMBIM YPOBHAM TemnepaTypbl B npeaenax paborocnoco6-
HOCTW TEMMOBOro Hacoca.

[ns BbITOBOro ropsiuero BOAOCHabxeHns MoxeT noTpe6oBaTbCa TEeMNepaTypa Boile npeaena paborocno-
COBHOCTM TENNOBOro0 HACOCAa B CBA3U C TEM, YTO paboTOCNOCOOHOCTL TENIOBOIO HACOCA OrpaHMYeHa Temnepary-
poii 55 °C. ononHuTenbHbIN Harpes Ao 60 °C o6ecnevnBaeTca pe3epBHbIM HarpesaTtenem. [lonio pe3epBHOM
TENmoBON SHEPrUM, OTAABAEMYIO B CUCTEMY GLITOBOTO ropsvero BOAOCHaGKEHUR Ky py, opr,j» BBIMUCTIAIOT MO (hop-
myne

K _ Qw bu,opr,j _Pw Vi -Cw (Ow out = Onpopr) =(9W,out = Opp.opr) 18
W bu.opr.j Qw genout,j Pw Viw,j Cw (Ow out — Ow in) (Ow out — Ow,n) (18)

rae Quwpuoprj —PE3EPBHAA TENNOBAs SHEPrUs B pexxime MBC u3-3a orpaHneHus paGotocnocoGHOCTH Tenso-
BOro Hacoca Ha ware j, [x;
Qugen,outj —TENNOBAA 3HEPreTUYECKan NoTpeGHOCTL noacucTemsl MBC Ha ware j, [H;

Pw — MIIOTHOCTb TEMNOHOCUTENS, KI/M>;

Vi —noTpebneHne ropsaYven Boabl Ha Lare j, m/c;

Cy —yAernbHas TennoemMKoCTb Boabl, I(Kr -K);

Owout —Temneparypa ropsiveli Boabl Ha BbIXo4e U3 HakonuTenbHoro 6aka, °C;

Onp,opr —paboyas npeaenbHas TemnepaTypa TEMNNOBOro Hacoca (MakcumanbHas TeMneparypa, kKoTopas
MOXET ObITb AOCTUTHYTa NPU AENCTBWM TENNOBOrO Hacoca), °C;

GW,-,, —TeMnepartypa CeTeBOW XONOAHOM BOAbl Ha BxoAe B cuctemy MBC, °C.

3HayeHns npegenbHON TEMMNEPaTypbl Ha BbIXOAE U3 TENSIOBOr0 Hacoca AOSDKHbI ObITb B3ATbI M3 AAHHbIX
npounssoanTENA UNK npoaHanM3npoBsaHbl HA OCHOBE NPUMEHEHHOro XxnagareHra.
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5.5.8.3 YNpoLLEeHHbI pacyeT pacxofa pe3epBHON 3Heprum, HeobxoAnMol n3-3a HeJocTaTka TeNI0NPOM3BO-
OUTeNIbHOCTM TeMn10BOro Hacoca

5.5.8.3.1 O6LWune NonoXeHUs

[LelicTBre pe3epBHOro HarpeBaTesis onpeaenseTca KpUTepUsMN pacyeTa CUCTEMbI, Y €I0 MOXHO oxapakTe-
pusoBaTb paboyum pexunmomMm [nocregoBaTenbHoe (MoovyepefHoe), NapasniesibHoe N YacTUYHO napannenbHoe
AeicTBre], COOTBETCTBYOLWMMM TEMepaTypamm, TemnepaTypoli B Touke 6anaHca v, ecnu TpebyeTcs, npepbiBa-
HUEM Mpu HMU3KOWN TemnepaTtype. o 3TMM 3Ha4YeHNsAM TeMnepaTypbl MOXeT 6bITb ONpeAesieH 3HepreTu4eckuii
BK/1aj, TEN/IOBOrO Hacoca 1 pe3epBHOro HarpesaTens U BblYUC/IeHo aHepronoTpebneHne TCT. OueHka ob6nactu,
OXBa4Y€HHOW COBOKYMHOW MOBTOPSIEMOCTbLI HapYXHOI TeMnepaTypbl, MOXeT 6bITb MpoBeAeHa No TabNYHbIM
3HaUYeHMsIM COBOKYMHbIX rpajyc-4acoB B palioHe cTpouTenbCcTBa. MNprMep OLEHKN TOL0BbIX MOYACOBbIXyCpes-
HEHHbIX AAaHHbIX M0 M3MEPEHMsM B OTan/MBaeMom MecTe npusefeH BTabnuue 6.1 npunoxeHus b.

5.5.8.3.2 Pexm nocnenoBatesibHOro AelicTBUS pe3epBHOro Harpesaresns

B pexume nocnegosaTenbHOro (MooyYepesHoOro) AeincTBUsA pe3epBHOro HarpeearTesns TeNI0BOW HACOC Bbik-
noyaeTcs npu TemnepaTtype B Touke 6anaHca. Pe3epBHbIii HarpeBaTesib obecrneynBaeT NOJIHY NOTPEBHOCTb
TENNI0BOW 3HEPrun Hke To4Ykn H6anaHca. Ha pucyHke 7 nmokasaHbl 0651acTy guarpaMmMbl COBOKYMHON rOoA0BOWA
NOBTOPSAEMOCTV TEMMEepaTypbl HAPY)XXHOT0 BO34yXa, KOTOPble COOTBETCTBYIOT 3HepreTnyeckum gonsam. Obnactb
ABU npeacTtaBnsieT f0/10 3HEPrun, KOTOPY o6ecneynBaeT pe3epBHbIli HarpeBaTenb.

1 — KyMynsTWBHble MOLWAaroBble uYachl, 4; 2 —
‘Vetal/i 3- Nhommr 4 ~ TemneParYPa B Touke
6anaHca; 5 — pacyeTHasi Temnepatypa HapyXHo-
ro Bosgyxa; 6 — OPp 7 — BU (o6nacTb aeiicteus
pesepBHOro Harpesatens); 8— Oba; 9— OP2Z
10 — TemnepaTypa HapyxHoro sosgyxa; 11 — HPV
12 — HP2 13— OP3 14 — Qdes\ 15 — BepxHee
3HauYeHWe TemnepaTypbl OKpyxaloleii cpeabl Ans
OTOMN/IEHNs1 NOMeLleHnii; 16 — BepxHee 3HauyeHue
TemnepaTypbl OKpyXatouieii cpeapl AN 0TOnAeHns
nomelieHuid; 17 — pacueTHas TemnepaTtypa BHYT-
pu nomelleHnst

PucyHok 7 — LaroBsble 4yacbl gns pexuma

nocnefoBatefibHOro AelicTBUS  pe3epBHOro
— Harpesarefns — npvMMep C TPeMsi Luaramm
10

Ecnu Touka 6anaHca NpeBOCXOAWUT npegen wara (CM. PUCYHOK 7), TO paccuMTbiBalOT A0/IM Pe3epBHOro
HarpeBaTens A8 NooyepefHoro AeiiCTBUMS B CaMOM HUXHEM luarej u nocnegywouwem ware j +1 npu

9ia /"

Abu,j _ _ DHHflhhmJ
KH,bu,cap,j (19)

Abu,j+1 DHH,Ubal- +

K . .
H.bufiap,j+1 Aj+1 DW H,HAliMJ-i-1 - D HHANmj + " (20)
Ecnu Touka 6anaHca Huxe npegena 6yHkepa, TO paccyuTbLIBalOT 40110 PE3ePBHOro Harpesatens 4nas none-

PEMEHHOTO feiicTBNSA B CaMOM HIKHEM 6yHkepe j npu 9Va/< 9

Abu,j P H w )bal

KHbucand i oW b, @1)
roe kHbucapj — pons TennoBoOi 3HepPrumM OTONIEHNS, NOKPbiIBAEMAas pe3epBHbIM HarpeBaTesieM Ha warey,
KH,bn,caP] +1 — [015 TENNOBOIN 3HEPTNM OTONNEHMSA, NOKPbIBAEMas pe3epBHbIM HarpeBaTesieM Ha crefyio-
wem ware Y+ 1;
Abu,j — Jons obuweit o6nacty pesepBHoOro Harpesatens (61/) Ha warey, °Cu;
Abu,j+i — [°ns obuieli o6nacT pesepBHOro Harpesatens (61/) Ha warej +1, °Cu;
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Aj — ob6uwas obnacTb waraj (Mexay BEPXHUM M HUXXHUM npejenamMu Temnepatypsl waray), °C y;
14;+1 — ob6uwasn obnacTtb nocnegywowero waraj + 1, °C-y;

Ovial — Temnepartypa BTouke 6anaHca, °C;

0/iimj — HWXHWIA Npeaen TemnepaTypbl waray, °C;

Giimy ~ — BepxHwii npegen TemnepaTypbl waray, °C;

DHHWe/  — coBOKynHble rpafyc-4acbl OTOMIEHUSA [0 TeMmnepaTypbl B Touke 6anaHca Oid/, °C v;

DHHeziimi — coBoOKynHble rpagyc-yacbl OTON/IEHUSA 00 HWKHEro npegena tremnepartypsbl waray 0/itTV, °Cu;
DHHmMmMJ — coBOKynHble rpagyc-4acbl OTONAEHUA 40 BEpXHero npegena temnepartypsl waray Oftlirmii/, °Cuy.
5.5.8.3.3 Pexwum napannenbHOro AelicTBUSA pe3epBHOro HarpesaTesns
B pexume napannenbHOro AelicTB/A pe3epBHOro Harpeeartesisi TeNI0BOW HACOC He BbIK/YatoT Npy Temne-
patype B TO4YKe 6anaHca, HoO Hacoc npogoskaeT paboTaTb Ha COOTBETCTBYIOLLEN TEN/IONPON3BOANTENBHOCTH,
o6ecneumBas MOKPbITUE IHEPreTMYEeCKon NoTpebHOCTU. Pe3epBHbIil HarpeBaTenb o6ecneynBaeT TO/IbKO YacTb
3HepreTMyeckoii NoTpe6HOCTM, KOTOPYIO HE MOXeT o6ecneynTb TeNNOBOIA Hacoc.
Ha pucyHke 8 nokasaHbl 061acTv B Avarpamme COBOKYMHOW rof0Boli NOBTOPSAEMOCTU TemMnepaTypbl HapyxX-
HOro BO34yxa, KOTOpble COOTBETCTBYIOT 3HEpPreTMyeckMmM 40/1SIM pe3epBHOro Harpeeartens 1 TenaoBoro Hacoca.
O6nactb ABU npeactaBnsaeT 4oM0 aHeprumn, KoTopyto obecneyvBaeT pe3epBHbIil HarpesaTenb. Ecnm Touka 6a-
NaHca NpeBOCXOAWT Npefernbl wara, To JO/M pe3epBHOro HarpesaTens nNpu napasnanebHOM eACTBUN Ha HXHEM
warey n nocnegywouiem warey+ 1 moryT 6biTb onpegeneHbl npu Oiia/> Oftlimj:

. Abuj  ™MH,ehlim,j ~ (*/,des~ “bal)*ho,ehlim,j
KHbucapi = Aj = DHH WM 2)

Apu,j+1  {DHf-ifibal ~ DHffihlimy)  (@,cles—@bal)(*ho,ebal ~ ~hofihlimj)
H,bu,cap,j+1 Aj+i DWH,0Wimy +1 “ H,0/lim.y +1 (23)

1 — KyMMynaTMBHble nowarosble 4ackl, 4; 2 — Nhoebal] 3 — Nhom\mf * — Temnepartypa B Touke 6anaHca; 5 — pacuyeTHas

TemnepaTtypa HapyxHOro Bo3gyxa; 6 — OP:\ 7— BU (o6nacTb AeiicTeua BcrnomoratenbHoro Harpesatens); 8 — ok, 9— OP2;

10 — Temnepatypa HapyxHoro Bo3ayxa; 11 — HP,; 12— HP2 13— HP3; 14— OP3; 15— 9/des; 16 — BepxHee 3Ha4yeHune Temnepa-
Typbl OKpyXatolleii cpefbl 419 OTONJEHNA NoMelleHnii; 17 — pacyeTHas TemnepaTypa BHYTPW NMOMeLLeHNs

PucyHok 8 — ToluaroBble Yachl As1 peXxvva napasieNibHoro AeiCTBUS pe3epBHOTO HarpeBaTens — MpyMep ¢ TPeMs
Laramu
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Ecnu Touka 6anaHca HaxoAUTCS HIKE NpeAena Lwara, To 4018 PE3EPBHOIO HArpeBaTenNa Npu napannesb-
HO#i paBoTe C TENNOBLIM HACOCOM Ha HIKHEM Lare j ONpeaensaeTca npy 6y, < Opjim ;-

Avu,j  DHrgntim,j = (8ides = Opar)Nno,opal

k s =
Hbucap.j = A DHy gptim, j

) (24)

1€ Kypycapj — AONSTENNOBOW SHEPIUN OTONNIEHUSA, NOKPLIBAEMAS PE3EPBHLIM HAarpeBaTeneM Ha Lare f;
Kii pu,capj +1 — AONSA TENNOBON SHEPrUW OTONSIEHUS, NOKPLIBAEMAs PE3EPBHBLIM HarpesaTenem Ha nocne-
ayowieM ware j + 1;

Apuj — pons obuieli obnactu pesepsHOro Harpesatens (BU) Ha ware j, °C-y;
Apuj+1 — gons o6Len obnactu pesepsHoro HarpesaTens (BU) Ha ware j+1, °C-y;
A — o6was obracTts Lara j (Mexay BEPXHUM U HUXXHUM NpegenaMu TeMneparypsi waraj), °C-y;
A — obwasn obnactb nocneaytowlero waraj+ 1, °C-;
Opal — TeMnepartypa B To4ke banaHca, °C;
0;des — pacyeTHas TemnepaTtypa BHyTpy noMeLleHus, °C;
Nhpo bai — COBOKYMHOE KOIM4YeCTBO YacoB A0 Temnepartypbl B ToUke 6anaxca, y;
Nhoghtimj — COBOKYMHOE KONUYECTBO 4aCOB A0 BEPXHETO NPEAENa TeMNepaTypb! Luara j, u;
DHygray  — COBOKYMHbIE Fpajlyc-4ackl OTOMMEHNA 40 TEMNEPAaTypbl B TOUKE GanaHca By, °C-y;
Hy oitimj — COBOKYMHbIE rpaayc-4achl OTOMMEHNS A0 HIKHEro NpeAera TemMneparypbl Wwara jOyjy, ;, °Cy;
DHygpim; — COBOKYMHbIE rpagyc-Yacel OTOMMEHWS A0 BEPXHEro npejena Temneparypbl GyHkepa
JOhiim,j, °Cu.

MpuMeyaHune—BepTukanbHbiil Nnpegen Ay, €CTb annpokcUMaLyns, T. K. Tennonpou3BoaUTeNLHOCTL TENSI0BO-
ro Hacoca He SBNSETCA NOCTOSHHOR U yMeHbLUaeTes ¢ yMeHblUeHneM TeMnepaTypbl UCTOYHUKa TennoTel. CnieaoBaTens-
HO, NMWHUS MMEET HaKIoH B CTOPOHy Gonee BBICOKMX TEMMepaTyp HapyXHOro Bosayxa. [Ana BbICOKUX Touek G6anaHca u
TEnnoBbIX HACOCOB, OTOMPAIOLLMX TEMNOTY BO3AYXa, HAKMOH NONy4YaeTes CUnbHee U MOXET NPUBECTU K 6onee BbICOKUM
AONsAM 3Heprum oT BcrnoMmoraTenbHoro Harpesatens. OfHako rpaHW4Hoe ycrnosue Ans NpoAorMKUTENbLHOCTU paboThl,
3afaHHoili B 5.5.9.3, nokasbiBaeT, ABNAETCA N annpoKcMMaLus 40CTaTOMHO TOYHON Unun TpebyeTca Koppekuua no ¢gop-
myne (40).

5.5.8.3.4 Pexxm yacT4YHO napannenbLHOro Ae1MCTBUS pE3ePBHOIO Harpesarens

B pexxMe 4aCTMYHO napannenbHOro AeicTeus pe3epBHOIo HarpeBaTtess TensioBON HAaCOC He BbIKIMIOYAEeTCA
npv Temnepartype B To4ke 6anaHca, Ho NPOAOMKaeT paboTark 0 NPEePbLIBAHUA HA HU3KON TemnepaType. Torga
TENNOBOM HACOC BbIKNIOHYaETCA U paboTaeT TONbKO pe3epBHbIi HarpesaTesb, 06ecneunBaoLmii obLLyio noTped-
HOCTb TENMoBo 3Heprun. MpeactaBneHHble Ha pucyHke 9 rpachuku ob6nacTu B gnarpamme COBOKYMHOW rogoBoMn
NOBTOPSEMOCTN TEMNEPATYPbl HAPYXKHOTO BO3[lyXa COOTBETCTBYIOT SHEPreTMHECKUM BKINaAam TENI0BOIo Hacoca
1 pe3epBHOro HarpesaTens. Obnactb Ay, NpeacTaBnser coboi AOoMI0 SHEPruu, KOTopyto obecnevnsaeTt peseps-
Hbll HarpeBaTenb.

Ecnu Touka 6anaHca npesbiaeT npejern wara, To 0Ny pe3epBHOro Harpesartens Ans YacTMYHo napan-
NenbHOro AENCTBMA HA HUXKHEM Luare j n nocneayiowiem ware j+ 1 onpeaensior npu Op,;> Oy, ;N0 chopmyne

Apu,j  DHpigniimj — (8 des — Opat) (Nno,ontim,j — Npojsitc)

kH,bu,cap,j = Aj = DHyj pptim, j , (25)

Apuj+1  (DHrebar— DHpentim,j)~ (8ides — Opat) (Nno,ebar — Nnoshtim,j)
Ay DHy gptim,j+1 — DHH pi1tim,j+1 :

kH,bu,cap,j+1 = (26)

Ecnm Touka 6anaHca Hke npeaena Lara, To 010 pe3epBHOro HarpesaTens Ans YacTUYHO napannensHo-
ro AeiCTBUA Ha CaMOM HUXKHEM LLAre j ONpeaensioT Npu B4 < Bpjm ; -

Avuj  DHrpbar — (iges = Opat) (Nhogbat = Nhooite)

kH,bu,cap,j = AT DHH ghiim, | ) 27)
1€ Kijpucap; — AOMSATENIIOBO 3HEPTUN OTONMEHNS, MOKPLIBAEMAs PE3EPBHLIM HATPEBATENEM HA HIDKHEM
wiare j,

Kk, pu,cap,j +1 — BONSA TEMNIIOBON 3HEPrUM OTOMINEHMS, NOKPbIBaEMAast BCIOMOraTesbHbIM HarpeBartenem Ha crie-
aywoulem ware j + 1;
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7 — KyMynATWBHble noliarosble yackl, 4; 2 — JV/loOba/; 3 — JU/oOM 4 — JV/lo/k; 5 — Temnepartypa B Toyke 6anaHca; 6 — pacyeTHas

Temnepatypa HapyXHOro BO3fyxa; 7— MnpepbiBaHWe Ha HU3KOI TemnepaType; 8 — OPA 9 — BU (o6nacTb AeiicTBNA pe3epBHOro

HarpeBartens); /O— 8",; 77 — 8fe; 72— OP2; 73 — TemnepaTypa HapyxHoro Bo3ayxa, °C; 74 — HP” 75— HP2; 16 — HP3; 77— OP3;

78 — Oldes, 19 — 3HaueHue TemnepaTypbl OKpyXalolwei cpefbl 4158 OTONNEHUA noMmeleHuii; 20 — pacyeTHas Temnepartypa BHYTpu
nomeuieHuna

PucyHok 9 — LUaroBble 4acbl AN pexumMa 4acTUYHO napasfieNlbHoOro AeiicTBUMS pesepBHOro HarpesaTens (npumep
CTpeMs Lwaramm)

Abuyj — pond obweit o6nacty pesepBHoro Harpesatens (BU) Ha warey, °Cu;

Abu,j+i — ponsa obwen obnacTn pesepBHoro HarpesaTtens (BU) Ha warey+1, °C u;

Al — o6wWasn o6nacTb waray (Mexay BEpXHUM U HUXHUM npegenamu TemnepaTtypsbl waray), °Cu;
4y+1 — ob6wana obnactb nocnegytowero waray+ 1, °C v;

9a/ — TemnepaTypa BTO4Yke 6anaHca, °C;

9,des — pacuyeTHas Temnepartypa BHYTpu nomeueHus, °C;

Oie — TemnepaTypa npepbiBaHUst Ha HU3KOI TemnepaTtype, °C;

Nhoebal — coBokynHOe KOAMYECTBO YacoB 40O TeMnepaTypbl BTOUYKe 6anaHca;

%0,ewim — COBOKyMNHOe KO/M4YecTBO YacoB A0 BEpPXHEero npegena reMmnepartypsbl waray, y;

NhOsite ~ — coBOKynmHOE KONMYECTBO YacOB A0 NpepbiBaHNS Ha HU3KOM TemnepaType, y;

DHHsbai — coBOKynHble rpafyc-4acbl OTON/EHUsA A0 TeMNepaTypbl B ToUke 6anaHca 8iia/, °C u;
DH,,eliimj — coBOKynHble rpagyc-4acbl OTON/EHNS A0 HWKHEro npegena temnepatypsl waray'olimy, °C y;
DHHehllmj — coBokynHble rpagyc-4acbl OTON/IEHUA 40 BEPXHEro npegena temnepatypsbl waray0Wmy, °Cu.

5.5.9 MpoponXnuTenbHOCTb paboTbl TEMOHACOCHOTO 060pyA0BaHUA

5.5.9.1 O6wue nonoxeHns

MpoAoNXNTENBHOCTL PaboThl TEN/IOBOrO Hacoca 3aBUCUT OTTENIONPON3BOAUTENIBHOCTU, 3aaHHbIX3KCNNY-
aTalLMOHHbLIXYC/TOBUIA 1 TEMNMOBbLIX HArpy30K NoACcUCcTEMbl pacnpeaeneHns TennoTbl. MpogoIXUTeNbHOCTL PaboThbl
TENNOBOr0 Hacoca Ha warey, thponj, c, MOXeT 6bITb BblYMC/EHA N0 hopMysie

Qnp.j
thp,ong  eapy. (28)
rae QhpJ TENnoBas 3HEPrus, NosyyeHHas TensoBbIM HACOCOM Ha Wwarey (TenjosBas Harpyska nofcucTemsi
pacnpefeneHus TenaoTbl U TENI0NPOU3BOAUTENLHOCTE NOACUCTEMbI FreHepauun TenaoThl), [x;
cbrp_y TenaonponssoanuTesibHasA CMNOCOOHOCTL TEN/IOBOTO Hacoca Ha warey, BT.
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TennoBas aHeprusi, BbipaboTaHHAA TENOBLIM HACOCOM Ha Luare j (TenfioBas Harpy3ka noAcUCTEMbI pacnpe-
AeneHus TennoTbl U TEMNONPOU3BOAUTENBHOCTL NOACUCTEMbI FeHepaLmm TENSOTbI) th'j, bk, MOXET ObITb BbIMUC-
nexa no chopmyne

th,j = (Qgen,out,j + Qgen,ls,j) (1 - kbu,cap,j)v (29)

1ae Qgen oyt j — TENIOBAsA HArPY3Kka NOACUCTEMbI PACTIPEAENEHMs TEMIOTLI Ha Ware j,
Qgen,is,j — TEMNONoTEPU NOACUCTEMBI FEHEpaLMW TENNOTbI Ha wware j, bk,
Kpu,cap,j — BONS TENNOBOM SHEPIMM, NOKPLIBAEMOI PE3EPBHBIM HAarpesarTeneM Ha Lare .

[aHHas chopmyna MOXeT ObiTb NPUMEHEHA ANS Pa3HbIX PEXMMOB akcnnyatauum TCT.

BblunucneHue pesepsa

Ecnu npuMeHsIoT yNpOLLEHHOE BLIMUCNIEHNE PE3EPBHON IHEPIUU, TO AONU ANS OTONNEHUS MOMELLEHUI
Kty bu,cap,j W AONA ANA NPUTOTOBIEHNA GLITOBON ropsve BOAbI BCIIEACTBUE TEMNEPATYPHOTO NpeAena AencTeus
TENMOBOIO HACOCA Ky py; oprj M3BECTHBI U3 BBIMMCNEHUN N0 5.5.8 U UX 3HAYEHUS NOANEXAT NPUMEHEHUIO B HOPMY-
ne (29).

Ecnu npuMeHsiioT nogpo6HOe BblYMCIIeHne Pe3epBHON SHEPIMK, TO CREeAYET Y4UTLIBATL TONLKO A0NI0 pe3ep-
BHOM 3HEPIUM Ansl ropsyero BOA0CHabXeHUa BCneacTBME TEMNEPaATypPHOro npeaena AencTBus TENSIOBOro Haco-
ca. [lonio BcnomMoraTernbHOW 3HEPruu u3-3a HeA0CTaTKa TENNMoNPOM3BOAUTENBHOCTU TENSIOBOTO HACOCA BLIBOAAT
13 dHepreTuyeckoro 6anaHca (cm. 5.5.9.4). YuntbiBaloT TONbKO A0SO Pe3€PBHOI 3HEPrUN B NPUFOTOBEHUN
ropsYero BoA0CHAGKEHMA Ky, opr j» PACXOAYEMYIO BCRIEACTBUE TEMNEPATYPHOTO NPeAesna ASHCTBUA TENSIOBOMO
Hacoca.

PaGouune pexumbi

[nsi TennoBbIx HACOCOB, PaGOTAOLWMX TONBKO B PEXMME OTONNEHUS UINW FTOPSYEro BOAOCHAOXEHUSs, SHep-
reTuyeckasi NoTpebHOCTL 3a4,2eTCA AeHCTBUTENBHOW NOTPEGHOCTLIO B OTONSIEHNU NOMeLLeHuit unu MBC cooTeeT-
CTBEHHO, T. €. SHEPreTN4eCcKon NOTPeBGHOCTLIO NOACUCTEMBI pacnpeaeneHus U NOTEPAMU UCTOYHMKA BbIPaBoTKK
TENSI0BOIN HEPrUM TEMIOBOrO HACOCA UMW TENNOreHeparTopa.

Ons TennoBbiX HACOCOB, paboTaloLWMX NOOYEPEAHO B CUCTEME OTONSIEHUSA U FOPAYEro BOAOCHADKEHUS,
NpPoOAOIUTENBHOCTb PAabOThbl KOHKPETHOIO TEMIOBOrO HACOCa HEOOXOAUMO Pa3nNUYaTh COrNacHO COCTOAHUIO €ro
AeWcTBuA. Tak kak xapakTepucTuka Ten0BOro Hacoca npu pabote B napannensHOM peXxume (Ans OTONNEHNs U
BC) MOXET 3HAYMTENbBHO OTNMYATLCA OT XapakTEPUCTUKM TENIOBOro Hacoca, paboTaloLero B ABYX peXumax
eAMHUYHOro Aencrema (T. e. Ang otonneHus unu MBC), To MoXxeT noTpeboBaTbCA PACCMOTPEHUE CREAYIOLLUX
pexxmmoB paboTbi:

1) TONbLKO OTONNEHNE: NPOAOIHKUTENBHOCTEL PAaBOThI ONPEAENAETC HEOOXOAMMBIM KONTMYECTBOM TENMOTbI
Ans OTONUTENbHON CUCTEMbI M COOTBETCTBYIOLLIEH XapaKTePUCTUKON TeMNMOBOro HACOCa TONLKO B peXxume oTonne-
HUS,

2) TONbKO ropsiyee BOAOCHatKEHUE: NPOAOIHKUTENLHOCTL paboThl onpeaensieTcst He0O6X0AUMbIM KOnUYe-
CTBOM ObITOBOV ropsiyeii BOAbl U COOTBETCTBYIOLLIEN XapaKTEPUCTUKON TEMMOBOIO HACOCA B peXuMe Tonbko MBC;

3) napannenbHas paboTa: npoAOMKUTENBHOCTE PAOOTLI ONPEAENAETCA KONIMYECTBOM SHEPTUU, BbIpaBOTaH-
HOW napannernbHbIM AeACTBUEM TEMMOBOrO Hacoca Ans otonnexnus u N/BC. B aTtom cny4ae Heo6xoaumo npume-
HATb HarpeBaTenbHYIO0 CMOCOBHOCTb TEMMOBOrO HAacOca NpY NapannenbHon pabore.

OpHako B 3aBUCUMOCTHU OT KOH(pUTypaLmm CMCTEMBI HE BCe paboyumne pexxumbl MOTyT ObiTb 3a4€HCTBOBAHbI B
napannensHon pabote cuctem. CyLLECTBYIOT Takue KOHUrypaLm CUCTEM, NPU KOTOPbIX B 3MMHEE BPEMSA UMEET
MECTO TONbKO napannenbHasa pabota otonneHus u MBC 1 HEe MOXET BO3HUKHYTb CUTYaLUS TONMbKO OTONNEHUA
nometueHuii. Tak, Hanpumep, pabortaT 06beMHEHHbIE CUCTEMBI C MOTEPEl Neperpesa. 3T cucTembl pabortatot
Ha KOMOWHMPOBAHHbIV BaK-XpaHUMULLIE AN OTONNEHUS U ropsYero BogocHabxeHus. B aTom cnyyae Heo6xoaumo
YUYUTBIBATH TONMbKO ABE XapakTepucTuku: MBC n KOMOMHMPOBAaHHYIO NapannenbHyio paboTy, a nepuoa BpeMeHu
napanneneHOro eNCTBUs 384aEeTCA OTOMUTENBHLIM CE30HOM. [MPOAOIHUTENBHOCTL PAGOTHI OLIEHUBAIOT HA OCHO-
BE 3TUX ABYX XapaKTEPUCTHK.

JlononHUTENbHbLIE BEIYUCTIEHNS A0NEN 3HEPTUU U NPOAOIIHUTENBHOCTH paboThl ANA CUCTEM B Cy4ae BO3-
HUKHOBEHUS BCEX TPEX PEXMMOB paboThl NpuBeAeHsbl B 5.5.9.2.

OBasi NPOAOIHKMTENLHOCTL PAGOTLI TENMOBOTO HACOCA HA WIAre jly, o 1orj MOXKET ObiTh BblUMCIIEHA
no goopmyrse

thp,on, fot,j = tH,hp,on,sngl,j + tW,hp,on,sngl,j +tHW,hp,on,combi,j ’ (30)
1ae tyonsng,j — OOLLAA MPOLOIHKATENLHOCTL PAOOTHI TEMMOBOTO HACOCA TOMBKO A1 OTONIEHUA Ha Ware j, C;
twonsngrj — OOLLAA NPOAOIDKMTENLHOCTL PAGOTHI TENNOBOIO HAacoca ToNbKO AnsA MBC Ha wiare j, ¢

trwon,combij — MPOAOIHINTENBHOCTL NApanfenbHoOi paboTbl Ha Lare j, C.
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5.5.9.2 [lononHMUTENbHbIE BEIYUCNIEHNS AN NapannensHo paboTbl TENMOBLIX HACOCOB

MpuHumn

[ns cucTemsl, NpeCTaBNEHHON, HaNpUMEp, Ha PUCYHKE 9, BO3MOXHbI BCE TpK pabounx pexumMa, nosToMy
HeoOX0AUMO yCTaHaBMUBATL NPOAOIDKUTENBHOCTL BPEMEHU B TPEX PA3HBLIX PEXMMAX.

Tak kak napannencsHas paboTta TennoBOro Hacoca UMEET MECTO TOSBLKO B NEPUOAbI HAarpy3ku OTOMNSIEHUA U
6bIToBOro MBC, TO NPOAOTMKUTENBHOCTL PaboThbl OLIEHMBAIOT A1 XapaKTepUCTMKN NapannenbHoro AencTens. Mak-
cUManbHO BO3MOXHAs napannensHas paboTa TennoBoro Hacoca XxapakTepru3yeTcst MUHMMAanbHO HEOBX0AUMBIM
BpeMeHeM Ans otonnexus u MBC. Bnocneactsum pe3ynsTUPYOLLAs MPOAOIHKUTENBHOCTL paboThI TENMOBOTO Ha-
coca B napannensHOM AeNCTBUN MOXET BbITb CKOPPEKTUPOBAHA MONPABOYHBIM KOIPMDULMEHTOM, YTOBLI y4ECTb
nocrneaytoLLlee BNusHMe yCTPOMCTBa aBTOMaTMYECKOro perynmpoBaHus.

Mocne oueHKM NPOACIHKUTENBHOCTY NapanmensHOro AeiCTBUS TEMMOBOro HACOCa BLIYUCIISIKOT COOTBETCTBY-
tOLLME KONIMYECTBA 3HEPruK, BolpaboTaHHbIE NpY TaKoM AENCTBUM CUCTEM, @ 3aTEM KONUYECTBO 3HEPrin, Beipabo-
TaHHOW TOMbLKO ANA OTONMNEHUA U TONbKO Ans FBC, MOXeT ObITb ONPEAENEHO C NOMOLLIbIO SHepreTuieckux 6anan-
coB. B kauecTBe nocneaHero Lwiara npoAomKUTENbHOCTb paBoTbl TONLKO AN OTOMNEHUS U TONbKO Ans 'BC pac-
CHUTbLIBAKOT HA OCHOBE KONKU4YeCTBa SHEPIUN.

Tak Kak NpoAomKUTENBHOCTL PaboThbl CBA3LIBAETCA C BbIPAOOTAHHOW SHEPIUE, a NOTePU TENNa Npu XpaHe-
HuK B cucteme MBC MOoryT GbITb BblpaXeHbl KONMYECTBOM NOABOAUMOrO 3MEKTPUYECTBA B COOTBETCTBUK C [17], TO
KONMYECTBO NOJE3HOI 3HEPrUK ANSA NOKPbITUS TENNOBO NOTPEOHOCTH BLIMMCAIAIOT AN cuctembl FBC BblMMTaHMEM
TENNOBbLIX NOTEPb NMPU XPaHEHUN.

OTanbl BbIYMUCIIEHUN

MakcumarnbHylo NpOAOIHKUTESNILHOCTL NapannenbHoro AeUCTBUS Ty ny on,combimax,j» C» BBIMUCTISIOT MO

chopmyne
tH]/l/,hp,on,combi,max,j =min (tH,hp,on,jr tW,hp,on,j)- (31)

B cnyyae, ecnm npogomk1TenbsHOCTL paboTsl Ans MBC BbIMUCNAIOT Npu napannenbHon pabote B pexume
OTONSEHNS, PaCYETbI BbIMOSHAKOT N0 hopmyne

Quw np, j
hp.j
t = 32
W.hpon] = @y np combij * (2
[NS OTOMNEHNSI NOMELLIEHN I
QHh i
hp.j
t =l 33
H.,hpon,j (PH,hp,combi,j ’ ( )

TB€  tri,np,on.combimax, — MaKCUMAarbHO BO3MOXHASA NPOAOMKMTENLHOCTL NapannenbHoi paboTsl Ha ware j, C;

twnp,on,j — MNpPOAOMKMTENBHOCTL paGoTbl ANt GLITOBOro ropsiyero BOAOCHaOKeHus Ha ware j, C;
Qunp,j — Tennosasi 3Heprus, BbipaboTaHHasa TennoBbiM Hacocom AnsA MBC Ha ware j, [k
Ow,p,combi,j — HarpeBartenbHas cnocoBHOCTL TENNOBOro Hacoca Ansa MBC npu napannensHow pabote
Ha ware j, Br;
i npon j — MPOAOMKMTENbLHOCTbL PAbOThI AN OTOMNEHUsI NOMELLIEHUIA HA Lare j;
H,hp,j — TensioBas 3Heprus, BbipaboTaHHasi TEMNMOBbIM HACOCOM /11151 OTOMMEHUs Ha wware j, JDK;
(PH,hp,combi,j — HarpesarternbHas CcNocoBGHOCTL TENMOBOIO HAcoca Ana oTonneHusa npu napannenbuoﬁ

pabote Ha ware j, BT.

Ha npoaomimTenbHOCTL NapannensHoi paboThbl MOTYT Taloke BAMSTb YCTPOWCTBA aBTOMAaTUYECKOTO perynu-
posaHusa u npodunu Harpy3ok. OfHAKO BNMAHNE YCTPONCTB aBTOMATUYECKOrO PEryNMPOBaHns Ha NpoAOIDKU-
TENbHOCTbL NapannenbHom paboTb! Ha LUATe j, fyy py, on combij» C» 38BUCUT OT YCTAHOBOYHBIX NApPaMeTPOB 1 KOHCUTY-
paumm CUCTEMbI U MOXET ObITb PACCYUTAHO C YHETOM CreLManbHbIX MONPaBoYHbIX KO3 duLmeHTos no hopmyne

tHI/I/,hp,on,combi,j = Tcombi - tHW,hp,on,combi,max,j, (34)

T8€ oy np,on,combimaxj— MAKCUMASILHO BO3MOXHAS NPOAOIKUTENBHOCTD MapassiensHoi paboTbl Ha ware j, C;
Foombi — MONPaBOYHbIN KOIPDULMEHT, y4UTLIBAIOLLMI BIIUSAHUE YCTPOMCTBA aBTOMAaTM4YECKOro pe-
rynMpoBaHUs.
ApekBaTHble nokasarenu Ans TUMNUYHLIX YCTAHOBOYHbIX MAPAMETPOB YCTPOWCTB aBTOMATUYECKOTO perynu-
poBaHuA NpuseaeHbl B NpUNoXeHumn b.
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SHepruio, BbIpaboTaHHYI0 B COOTBETCTBYIOLLEM PeXxXMMe napannenbHoi paboTbl Ha wware j B pexumax FBC
U OTONIEHNS NOMELUEHN Qpy compi j» IPK, BBIMUCAAIOT Mo hopmyne

Qup,combij = Prp,combij * Tap,on,combij (35)

A€ Qppcombij — TEMMONPOU3BOAMTENEHOCTL TENIOBOIO HACOCA HA COOTBETCTBYIOLLEM PEXMME NaparnensHoM
pabotbl Ha ware j, BT;
thp,on,combij — NMPOAOCIDKATENBHOCTL PaGOThI B PEXMME NapasnsensHon paboTkl Ha Luare j.
OcranbHas Tennosas 3Heprus BbipabaTbiBAETCA TONMLKO Ans 0TONNEeHUs nomeLueHuii u MBC. Ee konumuyecTBo
yCTaHaBMMBAOT MO hopMyrie Ans COOTBETCTBYIOLLMX paboumMX peXxmmMoB

th,sngl,j = th,j - th,oombi,]: (36)

rae Qpupsngrj — TEMNOBasi SHEPTUSA, BbIPAGOTAHHAS TENSIOBLIM HACOCOM B COOTBETCTBYIOLLEM €AUHUHHOM PEXU-
mMe paboThl Ha ware j, [bK;

Qpp,j — TEnnosas SHeprus, BbipaGoTaHHasA TENNMOBLIM HACOCOM Ha Lware j, [IbK;
Qhp,combij — Tenno!aaE)K 9Heprus, BbipaGoTaHHasA TENMNOBLIM HACOCOM B PEXUME NapannenbHoi paboTkl HA
wiare j, K.

Tak kak B [17] npeanaraercs MCNosb30BaTh ANEKTPUYECTBO ASIS NOKPLITUA TENNOBLIX NOTEPb HAKONUTENbHO-
ro 6aka cucrembl MBC, T0 HE0BX0AUMOE KOSIMUYECTBO ANEKTPUYECKON PE3E€PBHOWM MOLLHOCTU U NOTPEBHOCTL B
TEMMOBOMN SHEPrUK ANA rOpSYEro BOAOCHAOXEHNSA MOXKHO ONpeENnUThL BbIMUTAHMEM NOTEPL XPAHEHUA FOpsAYeEn
BOZAbl B HAKONUTENbLHOM Dake.

PacnpegeneHue notepb XpaHEHUsA ropsiien BoAbl N0 pexvMam eAUHUYHON U napannenbHomn paboTel NPoBo-
[T C NOMOLLBIO NONPaBOYHOro KoadduumneHTa fomp;-

Konuuecrso Tenna, Heobxoammoe anst noacucremsl pacnpeaenenust F/BC, nokpbiBaeMoe TENMoBbIM HACO-
COM TOMbKO B pexxume MBC Ha ware j, [bK, BbluMCnsaioT no copmyne

QW,hp,out,sngl,j = QI/I/,hp,sngl,j - QW,sl,ls,j (1 - kW,bu,j)(1 - fcombi)r (37)
rae Quppsngrj— TENNOBas aHeprus MBC, BbipaboTaHHAA TENMOBbLIM HACOCOM TOMNbKO B pexume BC Ha
ware j, [bx;
Qustisy — Tennosbie noTepu XxpaHewus Boabl MBC Ha warej (BbIYUCNEHHbIE B COOTBETCTBUM C
5.3.7.1.2), Ix;
 — — MONPaBOYHbI KOIPPULMEHT, YUUTLIBAIOLLMIA BIMSAHUE YCTPONCTBA aBTOMAaTUYECKOro perynu-
poBaHus;
Kw.pu,j — ponaTennoBov aHeprum MBC, nokpbiBaemasn pe3epBHLIM HarpeBaTesnem Ha Lare j.

Moao6HbIM 06pasom Ans napannensHou paboTel NoTpebHoe KONMYECTBO TENNA ANA NOACUCTEMBI pacnpeae-
nexHus MBC, NOKpbIBAEMOE TEMNOBbLIM HACOCOM B PEXMME NapannenbHoi paboTbl HaM ware j, [k, MoxeT ObITb
BbIYMCIIEHO MO hopmMyne

Qunp,outcombij = Quap.compij = Qustis,j (1 = Kwpu,Moombis (38)
rae Qunp,combij — TENNoBas aHeprusa NBC, BbIpaboTaHHAA TENMOBLIM HACOCOM B PEXUME NaparnnesnsHon paboTs!
Ha ware j, [x;
Qustisj ~— TENnoBble noTepu XxpaHenus oAbl MBC Ha ware j (BbIMMCNEHHbIE B COOTBETCTBUM C
5.3.7.1.2), Dx;
foombi — MONPAaBOYHbIN KO3PMPULUEHT, yHUUTBIBAIOLLMI BIIUSIHWE YCTPOWUCTB aBTOMAaTMYECKOro perynupo-
BaHMs1 M COOTBETCTBYIOLLMI A0ONE nNapannensHoi paboThl;
Kw pu,j — [ons TennoBoi 3Heprum MBC, NokpbiBaeMast pe3epBHbIM HarpeBaTenem Ha Lare j.

5.5.9.3 MpaHnyHOe ycnoeue ans o6Leli NpoAOMKUTENLHOCTU paboThbl

O6Lwasa NPoLOMKUTENBHOCTL paGoThl HE A0MMKHA ObITh GonbLue, Yyem adhDEKTUBHOE BpEeMSA Lara, crieaosa-
TenbHO, 06LLas NPOAOMKUTENLHOCTL PAaBOTLI TENNOBOrO HACOCA HA LWATE J, Ty, on ot j» C» AOTDKHA YAOBNETBOPATL
rPaHUYHbIM YCIIOBUAM

thp,on,tof,i = min(tefl,j* 1‘H,hp,on,sns;rl,j +i W,hp,on,snglj + tHW,hp,on,combi,j)’ (39)
e tepy — addhekTuBHOE GyHKEPHOE BpEMS HA LLare j, C;
tinponsngij = NPOAOIDKUTESIBHOCTb PAGOTLI B PEXUME OTONSIEHUS NOMELLIEHNS HA LWare j, C;

twhp.on,sngtj — NPOAOIDKUTENBHOCTD paboTbl B pexkume MBC Ha wware j, C;
tw,np,on,combij — MPOAOIDKUTENLHOCTL PAbOTLI B peXuMe NapansensHoi paboThbl Ha ware j, C.
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Ecnu BblumucneHHasn obwas npoaomkMTenbHOCTb paboTbl 60nbLue 3¢pdeKTMBHOIO LLIArOBOro BpEMEHH, TO
3TO NPOUCXOANT U3-3a HEAOCTATOYHON TENSIONPON3BOAUTENBLHOCTU TEMMOBOIO HAcoca. B aTom criyuae achdekTus-
HOE LIaroBoe BpeMs PaBHO NPOACIMUTENLHOCTY PaboThbl, 8 HEAOCTAIOLLYIO PE3EPBHYIO S9HEPIUIO BLIMUCTISIIOT NO
5.3.9.5.

5.5.9.4 BoumucneHnune pesepsHON S3HEPruu, pacxoayemon U3-3a HeoCTaToOuHOCT M TENONPOM3BOAUTENBEHOC-
TU TENNOHACOCHOTO 060pya0BaHUSA

Moapo6Hoe BbIMUCTIEHNE pe3epBHOI SHeprumn 6asupyeTcs Ha OLIEHKE NPOAOIPKMTENLHOCTU PaboTbl B COOT-
BETCTBUM C FPAHUYHBIMM YCIIOBUAMU, NpuBeAEHHbIMMY B 5.5.9.3 npu warax ¢ untrepsanom temneparyp 1 K. Cpas-
HEeHWe NPOAOIMMTENBHOCTU PAtOoThI NPOBOAAT A0 TEX NOP, NOKa HE A0CTUraeTCs TeMNeparTypa Hapy>kHOro BO3ay-
xa, Npuy KOTopo 3apcheKTUBHOE BPEMS LUAra NpeBbILLAET Tpebyemyto NpoAoImKMTENbHOCTL paboTsl. MNpumep 6a-
naHca v Heo6xoauMble BbIYMCNEHUA CYMMUPYIOT B Tabnuue 5. Ecnu cuctema OTHOCUTCS K TUIY NooYepeaHoN
paboTbl, TO NPOACIKUTENLHOCTL PAGOTLI B peXXMME NapannensHoro AeMCTBUS PaBHA HYIIO.

OnA waros ¢ HEAOCTATOUHON NPOAONMHUTENBHOCTLIO paboThI, T. €. KOIAa He06x0aMMAas NPOACIDKUTENBHOCTb
paboTbl 6onbLue, Yem achheKTMBHOE LLIArOBOE BPpEMS, TENNONPOU3BOAUTENBHOCTbL TEMMOBOIO HACOCA ABNAETCA HE
JOCTaTOYHOM ANS NOKPLITUA 00LLEeN NOTPeBGHOCTU B TENNMOBOI 3HEprun. KOnMuecTBo pesynsTupyioLLei pe3epBHON
3HEPrun MOXeET ObITb BLIMUCIIEHO HA OCHOBE CTpaTeruu ynpasneHus, T. €. €CNu pe3epBHbIi Harpesarenb NoCcTaB-
n[eT TENAOTY B CUCTEMY OTOMNEHUA NOMELLEHUA UIU B CUCTEMY ObITOBOIO ropsiuero BOA0CHabXXeHUs B COOTBET-
cTBUM ¢ 5.5.9.5.

Tabnunya 1— Tabnuuya BelMUCIIEHNIA ANS NOAPODHOTO onpeAeneHns pe3epBHOW SHeprmn
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5.5.9.5 BblumcneHune 3atpat A0MOSIHUTENBHOW pe3epBHON SHEPrum, CBA3aHHON C HEAOCTaTKOM TEMNMONPOun3-
BOAUTENLHOCTH

JononHUTENBHYIO PE3EPBHYIO SHEPIUIO BCMIEACTBME HELO0CTATKA TENNMONPOM3BOANTENILHOCTM TENSIOBOIO Ha-
€0Ca Qpy cap,j» [PK, BEIMMCTIAIOT YMHOXKEHUEM HELOCTAIOLLEN NPOAOIKUTENLHOCTY PaGOThI HA HAarpeBaTenbHyto
CNOCOBHOCTL TEMMOBOro Hacoca, AENCTBYIOLLIEro TONbKO A OTONNEHUS NOMELLEHWNIA MU TONBbKO AN ropsYero
BOAOCHabXxeHus, no hopmyne

Qbu,cap,j = (Php,sngl, j (thp,on,tot, j = leff, j)7 (40)
TA€ thp on,torj — OOLLAA (BbIMMCIIEHHAS) MPOAOIKATENBHOCTb PAGOTLI TENOBOrO HACOCA Ha Luare j, C;
Torrj — 3(beKTUBHOE LLAroBOe BPEMS Ha Lare j, C;
@np,sngl,j — TENNOMNPON3BOANTENLHOCTL TEMIIOBOIO HACOCA B COOTBETCTBYIOLLEM PEXUME €AUHWUYHOTO AEN-
cTBuA, BT.
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CrpaTervns aBTOMaTM4eCKoro perynupoBaHns ONnpeaensieT peXxumMbl NoAaum pe3epBHON SHEPrun B OTOMNU-
TernbHylo cuctemy unu cucremy NBC. Ecnu cTpaTternsa aBToMmaTu4eckoro perynuposaHus HeM3BecTHa, To nonara-
10T, YTO pe3epPBHbIN HarpesaTens NOocTaBnsAeT 50 % pe3epBHON S3HEPrumn B cuctemMy otonneHust u 50 % pesepsHoi
3Hepruu B cuctemy BbITOBOro ropsiuero BoJ0CHabeHus.

Jlonto TennoBoi SHEPrm, NOKPLIBAEMYIO pE3ePBHLIM HarpeBaTerieM B COOTBETCTBYIOLLEM pexdiMe paboThbl
Ha Lware j Ky, ;, IbK, BbI4UCNIAIOT N0 chopmyre

Qbu opr., j + Qbu cap,j (thp.on Jot,j — teff J )(Pnp.sngl J

kbu,j = = kbu,opr,j + kbu,cap,j + , (41)

Qgen ,out,j Qgen out,j

rae Qpuoprj — PE3EPBHAsA 3HEPrusi n3-3a npeaenbHoN Temneparypbl paboTbl, [k,
Qpu,capj — PE3EPBHAs SHEPrUs U3-3a HeaoCTaTKa HarpeBaTesnbHOM CNOCOBHOCTH TENSIOBOTO HAcoca, [k
Qgen,outj — HEOOXOAMMOE KONMUYECTBO TENSIOBON SHEPIMMN ANSi NOACMCTEMbI pacnpeaeneHus Ha ware j, [y
Kpy,oprj — LONSi PE3EPBHOM dHEPrUM U3-3a TEMNEPATYPHOTO NpeAena AencTeus;
Kpu,cap,j — LONS PE3EPBHON SHEPrUM U3-3a HEAOCTATKA TENSIONPOM3BOAUTENLHOCTU TETNIOBOrO HAcoca
(B cny4yae yrnpoLLEeHHOTO BbIYUCNEHUS),
fap,on,totj — 00LLAS (BBIMUCNEHHASN) NPOAOSHKUTESNIBLHOCTL PAGOTLI TENOBOrO HACOCA Ha LWare j, C;
I~y — 3pdheKTUBHOE LLIAroBOE BPpEMA Ha wware j, C;
Php,sngi,j — TENIONPOU3BOAUTENLHOCTbL TENNOBOTO HACOCA B PEXUME EANHNYHOTO AeicTBUSA, BT.

[ns Toro, yTobbl BLIBECTH AOMIO PE3EPBHON 9HEPTUK ANS COOTBETCTBYIOLLMX PEXMMOB PaboTbl, COOTBET-
CTBYIOLLME 3HAYEHUS (IHEPIUs, HarpeBaTenbHasa CnOCOBHOCTb) pexxnma paboTbl A0MKHLI ObiTb BBEAEHDLI B (hop-
myny (41).

0ons Ky cap;j B OpMyne (41) cyLLecTByeT TONLKO B CAYHae, €CAN NPUMEHSIOT YNPOLUEHHOE BblYUCTIEHNE
pesepsa no 5.5.8.3. Ecnu npuMeHsIloT nogpo6Hoe BbluMCneHue pesepea no 5.5.9.4, To 3ta AoNa COAEPKUTCS B
HEA0CTaTKE NPOAOIMKUTENBHOCTU PAGOTHI U Ky cap, ;= 0.

5.5.10 JlononHutenbHas aHeprusa

5.5.10.1 O6wwpe nonoxeHus

[lnsi TeNNOHaCOCHbLIX CUCTEM TENMOCHABXEHNUA AONONHUTENbHASA 3HEPrUs B OCHOBHOM UCNOSb3yeTCs Ans
LIMPKYNALUMOHHBIX HACOCOB, BEHTUIIATOPOB, YCTPOMCTB aBTOMATUHECKOTO PErynupoBaHus, AONOMNHUTENLHOTO Ha-
rpesa nogsoaa macna (noJorpes KapTepa) M Harpesa Apyrux ANeKT PUYECKMX KOMMOHEHTOB.

OOGLUyt0 AONONHUTENBHYIO SHEPTUIO Wiy gen aux, LK, BbIMMCTISIOT MO (hopmyre

WHW,gen,aux = ZkP gen,aux,k ) tgen,aux,on,kv (42)

T8€ Pgepauxx — NOTPEGNEHUE 3NEKTPUYECKON MOLLHOCTM BCOMOTaTENbHBLIM KOMMOHEHTOM K, BT,
tgen,auxonk — MPOBOMKUTENBHOCTL PAGOTLI UMM BPEMS BKTUBALIMM COOTBETCTBYIOLLErO BCNOMOraTemnLHOro
KOMMOHEeHTa K, C.

3a4acTyio KONM4YeCcTBO BCMOMOraTenbHON s3Hepruu ObiBaeT yxxe BkMnioveHo B 3HaveHua KMNa (COP) B cooT-
BETCTBUM CO CTAHAAPTHBLIMU UCTbITAHUAMM TENSOBOrO Hacoca no [2], FTOCT 26963, FOCT P MOK 60335-2-40 ansa
TENMOBbLIX HACOCOB C AneKTponpusogom. B coorserctBum ¢ [2], FTOCT 26963, TOCT P M3K 60335-2-40 gononHu-
TENbHYIO S3HEPTUIO, PACXOAYEMYIO CUCTEMON aBTOMATUYECKOTO PErynupoBaHus paboTbl TENIOBOrO HACOCAa, y4u-
ThiBalOT B 3Ha4eHun KTP unu KM (COP). OaHako 3HaveHus KM (COP) oxBaTbIBAIOT TONLKO BpeMs paboThl,
NOSTOMY FOTOBHOCTb K AEMCTBUIO CRIEAYET YUUTBIBATE C MOMOLLbIO NOTPEONEHUA HOMUHAMBHOM MOLLHOCTM A0NOS-
HUTEMbHBIMU KOMMOHEHTaMU U BPEeMEHU B pexxume oxxuaanus, ecnu koppekums KMNA (COP) Ha YaCTUYHYIO Harpys-
KY HE NPUMEHSIIOT B COOTBETCTBMN € 5.5.6.1. KOpPEKLMIO BLIMOMHSAIOT B 3aBMCUMOCTU OT COOTBETCTBYIOLLIErO CTaH-
JapTa Ha NnpoBefeHNe UCTbITaHWU.

MpoaomKUTENLHOCTL PAaBOThI AONONMHUTENbLHBLIX KOMIOHEHTOB 3aBUCUT OT CUCTEMbI aBTOMAaTUYECKOrO pery-
NMpPOBaHKA NOACUCTEMbI FEHepaLMU TENNOTbI:

- NPOAOIHKUTENBHOCTb PABOThI LIMPKYNALIMOHHOIO HAC0Ca, MCTOYHUKA HU3KOMOTEHUMaNbHOM TENNOTbI 06bIY-
HO CBSI3bIBAETCS C NPOAOIMKUTENBLHOCTbLIO paboThl TENNOBOrO HACOCa, CM. 5.5.9 Ansi pasHbiX paboymnx peXxxumoB;

- aBTOMaTU4ECKOE PETYNMPOBAHNE LIMPKYMALMOHHBLIX HACOCOB NEPBUYHBIX KOHTYPOB 3aBUCUT OT YCTAHOB-
NEHHO CUCTEMBI, HANPUMEP, CBA3AHHOE C PErynMpoBaHUeM HakonuTenbHoro 6aka B cnyyae 6ydepHoro otonne-
HUS1, CBSI3AHHOTO C NPOAOMKUTENIBHOCTLIO PaboThl MCTOYHMKA BbIPAbOTKM TENNOTHI. B cnyyae pacnpeaenutens
XKMAKOCTU AN OXNaXAEHUA NN Harpesa NepBUYHbIA HACOC MOXKET BKITHOYATLCA NePUOANYECKM UMK JaXe Npo-
nycKaTb 3Ty XXUAKOCTb Yepes cebs;

- BpeMs B pexumMe oxuaaHus (pesepsa) MOXET ObITk BLIYMCNEHO NO PA3HOCTM OBLLETO BPEMEHMN BKITHOUYEHUS
MCTOYHUKA BbIPAOOTKM 9HEPIUK, HaNpUMep, B OTONUTENbHBLIA CE30H Npu paboTe B peXXuMe OTONNEHUst U Npu Npo-
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[OMIMTENLHOCTM paboTbl N0 5.5.9. Ecnu koppekuuio KM (COP) ansa AelCTBUA C YaCTUHHOW Harpy3Kom NpUMeEHsi-
10T B COOTBETCTBUU 5.5.6, TO KONMYECTBO AONOSTHUTENLHOW SHEPTUU B PEXMME OXMIAHUS YXKE NMPUHATO BO BHUMA-
HWUe U He NOANEXUT AarnbHeNLLIEeMY PaCCMOTPEHUIO;

- Angs 6biroBoro MBC OT TeNnoBbLIX HACOCOB C ANIEKTPONPUMBOAOM 3arpy3ka HAaCOCOM HaKONUTESLHOTO Baka
A0SKHA ObITh YK€ NONHOCTLIO BKNoYeHa B 3HaueHue KA (COP) B cooTBeTCTBUM C [17] Briaroaapsi UCMbITAHMUIO
CUCTEMBI.

5.5.10.2 AGCOpPOLUMOHHbIE TENSIOBbLIE HACOCHI U TENSIOBLIE HACOCHI C MPUBOAOM OT ABUraTerns BHyTPEHHEro
cropaHus

CoO0TBETCTBYIOLLASA YaCTb AONONHUTENLHON 3HEPrUK (Hanpumep, ANA LMPKYNSLMOHHBIX HACOCOB, BEHTUNS-
TOPOB roperok 1 np.) A0mkHa ObITb PACCMOTPEHAa B 3aBUCUMOCTU OT NPOBEAEHUS UCTILITAHWUI TENNOBbLIX HACOCOB
€ NPUBOAOM OT ABUraTens U abCopOLMOHHBIX TENNOBLIX HACOCOB B PEXMME OTOMNMEHUA U OLITOBOTO rOPsYEro
BOAOCHabeHus.

5.5.11 O6mume TennoBbie NOTEPU U BO3BPaTHAA NOTEPA Tensa noacUcTeMbl reHepauumn

5.5.11.1 PereHepypoBaHHbIE TEMIOBbIE NOTEPU OT A0MOSTHUTENbHBIX KOMNOHEHTOB

JononHutenbHas SHeprus YacTU4HO NpeobpasyeTcs B NOSIE3HYIO TENNOBYIO SHEPTUIO, 8 HaCTUMHO — B
Tennosble notepu. OOLLYI0 BO3BPATHYIO AOMOSIHUTENbLHYIO SHEPruio, NepeaaHHylo B cpeay TennoHocuTens
Qu,gen,aux rvar LK, CYUTAIOT NMOSHOCTbLIO BO3BPATHOW B COOTBETCTBUM C hOPMYIOH (1) M BLIMUCAAIOT MO hopmyre

QHW,gen,aux,rvd = Z Wgen,aux,k ’ kgen,aux,ls,rvd,kv (43)
e Wienauxk  — AOMOMHUTENbHAS SHEPIUsi BCNOMOraTesibHOro KoMnoHeHTa K, [hx;
Kgen,aux,Is,rva x — BONS AONONHUTENBHON SHEPIUM KOMNOHEHTA K, NONHOCTLIO BO3BPATHAA KaK TENNoBas 3Hep-
msa, bk

0ona Kgen aux, s, vax AOMKHA ObITb yuTeHa B 3HaueHum KM (COP) B COOTBETCTBUM C TUNOBLIMU UCTbITAHU-
amu no [2], FOCT 26963, TOCT P MOK 60335-2-40 Ans TennoBbIX HACOCOB C 3NEKTPONPUBOAOM, B 3TOM Cryyae
kgen,aux,ls,rvd,k =0.
Tennosble NOTEPU B OKPYXKAIOLLYIO CPEAY BCMOMOTaTeNbHbIX KOMIOHEHTOB Qpyy gen aux is» DK, PACCUNTBIBA-

10T No chopmyne

QHW,gen,aux,ls =2 Wgen,aux,k ’ kgen,aux,ls,k (44)

N YHUTBIBALIOT KaK pereHepupoBaHHbI€ COrnacHo nokasartento CHMXXeHnA Temneparypbl, CBA3aHHOMY C MECTONNOJI0-
YXeHWeM KOMMNOHeHTa

QHW,gen aux,s,mbl = %Wgen auxk k gen,aux,ls,k (1 - bgen,aux,k), (45)

A€ Quw,gen aux is i — BO3BPATHbIE TENMOBLIE NOTEPU BCMNOMOTaTEmNbHLIX KOMMNOHEHTOB B OKPYXatOLLYIO Cpe-

Ay,

Woen,auxk — BCMOMOraTesibHas SHeprusa BCoMOraTesnibHOro KOMNoHeHTa K, [hx;

Kgen, auxis,k — [005 BCMOMOraTenbHO| 3Heprum koMnoHeHTa k, nepeaaHHas B OKpY>aroLLyio cpeay;
onpeaensioT No NPUNoXeHuto b;

bgen,auxk — roKasarenb CHKEHWUA TeMnepaTyphbl 48 KOMMNOHEHTA K, CBSA3aHHbIN C MECTOMONOXEHU-

€M KOMMOHEHTA; 3HAYEHUS Dygp, aux  ONPEAETIAIOT MO NPUNOXKEHMIO B.

5.5.11.2 OBwe TennoBbIE NOTEPU NOACUCTEMbI FEHEPaLIUM

ObLme TennoBble NoTepu Yepes 060104Ky NOACUCTEMBI FeHepaLMKu MOTYT ObITb NONyYeHbl CYyMMUPOBAHUEM
no KOMNOHEeHTaM. B OCHOBHOM 3TO noTepu Yepes 060M04Ky TENMOBOro Hacoca. Kpome Toro, noTepum ot ABurarens
npMBOAA TEMIOBOrO HACOCA, NOTEPU XPAHEHUA TENIOBON SHEPTUU B OY(PEPHBIX EMKOCTAX OTOMIEHUS U TOPSHETO
BOAOCHABXeHNS1 COOTBETCTBEHHO U NOTEPU COEANHUTENLHbLIX TPYOONPOBOAOB MEXAY MCTOYHMKOM BbIpaboTKu
3Heprum n 6ydepHbIMU EMKOCTSAMM.,

O6wyme Tennosbie NoTepy NOACUCTEMbI FeHepaLun TENOTbI B OKPYXAIOLLYIO CPeAY Qupgen is ot LK
NoACUCTEMbI reHepaLmn TeNoThl BKMOYatoT B cebs Tennoskle noTepu Yepes 0601104ky; TENSOBLIE NOTEPU BCMO-
MoraTterbHbIX KOMMNOHEHTOB OMNPeAEnsioT no popmyne

QHW,gen,ls,tot = QHW,gen,ls + QHW,gen,aux,ls = %Qgen,ls,k + QHI/I/,gen,aux,ls! (46)
rae QHW,gen,ls — TennoBbl€ NOTEPU NOACUCTEMBI reHepaunn yepes 060110qu B OKpy>KaloLLyto cpeay, K
Qgen,ls,k — TennoBbl€ NOTEPU B OKPY>KAIOLLYIO cpeay KOMMNOHeHTa k noagcucrtemsl reHepauun, x;

QHw,gen,aux s — TENMNOBLIE NOTEPU BCMIOMOTATENbHbIX KOMMOHEHTOB B OKPY>aloLLyto cpeay, [bx.
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5.5.11.3 Bo3BpaTHbI€ NOTEPM TEMMOTbI 060M0YKOM MOACUCTEMBI reHepaLun
BosspaTHble TeNnoBskle NoTepK Yepes 060MoUKy NOACUCTEMbI reHepaunmn TENNOTbl Quyy gen is, i FK MOTYT
ObITb BEIYMCNEHDI C NOKa3aTENEM CHUKEHUS TEMMNEPAaTypPbI MO opMyne

QHW,gen,ls,rbl = %Qgen,ls,k(1 - bgen,k)’ (47)

A€ Qgen sk — TENIOBLIE NOTEPU YEPE3 0BONIOUKY B OKPYXKAIOLLYIO Cpely OT KOMMOHEHTa K MOACUCTEMbI FeHe-
pauuu Tennothl, K
bgen,aux x — NOKa3aTemNb CHIKEHNA TEMNEPATYPbI AMNsi KOMMOHEHTA K, CBA3aHHbII C MECTOMOIOXEHNEM KOM-
MOHEHTA. 3HAYEHUSA Dyep, oy k AOTIKHBI BbITb OMpPeAeneHbl N0 NPUnoXeHuto b;
5.5.11.4 OGwme BO3BpaTHbIE NOTEPY TEMNOTLI NOACUCTEMBI FeHepaLn TENMNOThI
OB6Lume Bo3BpaTHLIE TEMMIOBbLIE NOTEPU NOACUCTEMbI FeHepauun TENNOTbl Quyygen s mi ot APK, BKIIOYAIOT
B ce0s BO3BpaTHbIE TEMMOBbIE NOTEPU Yepe3 0BOMNOYKY, M BO3BPATHLIE TEMNIOBLIE NMOTEPU B OKPYXKAIOLLIYIO cpeay
OT BCNOMOraTeNbHbIX KOMIOHEHTOB PACCHUTbLIBAIOT MO hopmyne

Qrwgen, s itot = Qrw,gen,is,r + QHgen,aux,is b (48)
€ Quwgenism  — BO3BPATHbIE TEMMOBLIE MOTEPU YEPE3 060M0UKY MOACUCTEMBI reHepaLuu, k;
QHw,gen,aux is,b — BO3BPATHbIE TEMIOBLIE NOTEPU BO BCMOMOTaTembHbLIX KOMMOHEHTAX, [hK.

5.5.12 BbluucneHue obuero kKoyimyecTsa NoABOAUMON IHEPIrU

5.5.12.1 TennoBble HACOCbI C ANEKTPONPUBOLOM

5.5.12.1.1 Konn4ecTBO aNeKTpOsHeprum, pacxoayemMon TennosbiM HACOCOM B PEXMME OTOMMNEHNA

KonnuectBo anekTpu4eckoii aHepru, pacxoAyemoil TENNOBLIM HACOCOM B PEXUME OTONNEHUS Epypp, in,
DK, MOXeT BbITb BbIMMCIIEHO CYMMUPOBAHUEM NOABOAMMOrO SMEKTPUHECTBA AN COOTBETCTBYIOLLIErO Lara no

copmyne

E _ Neins QH,hp,sngl, j + Neins QH,hp,combi, j 49
Hpin = & KOO(COP)sngr; 1= KB(COP ) ool (49)
A€ Qu ppsngi — BblpaboTaHHas TeNNOBbIM HACOCOM SHEPIUSA B PEXUME OTOMMNEHUS Ha Liare j, [k,

— BbIpaboTaHHas TenoBbIM HACOCOM SHEPIVS ANS OTOMMEHWs NPU napansenbHom pato-
Te Ha ware j, [x;
KMO (COP)y sng;j — KOSMDMDULMEHT PYHKLIMOHNPOBAHWSA TONBKO B PEXMME OTONMEHNS Ha onpeaeneHHon pa-
Go4eli ToYKe Lara j; NPUHUMAETCA B KayecTBe KO3 dULIMEHTA NONEe3HOro AencTeus
ANs wara uenumkom, I,
KMA (COP)y compij — KOIDDULMEHT PYHKLIMOHNPOBAHNA B pEXWME OTONIMEHUSA NOMeELLEHWUI Npu napansens-
HOM JeiCTBMK B paboyelt Touke Lwara j; N(pUHUMAETCA B Ka4ecTBe KoapduumeHTa no-
F1Ie3HOTO AENCTBUA ANS LIeNOoro wara;
Npj,s  — 4MCNO Waros.
5.5.12.1.2 KonnyecrBo anekTpodHeprum, pacxoayemoe TennosbIM HACOCOM B pexume BC
Konnyectso anekrposHepruum, NoABOAUMOV K TENNOBOMY Hacocy B pexume MBC Ey, ,, i, Dk, Ans nonyye-
HUs1 BbITOBO ropsiuei Boabl, MOXET ObITb paccuuTaHo no hopmyne

H,hp,combi,j

N,
E _ %’s QW,gen,out,sngl,[ +P ¢ +
W.hpin — et Knﬂ(cop)t,sngl, j es,sngl * ‘W ,sngl tot
Np; 50
+ bins QW,gen,out,combi,[ +P ¢ (50)
et Knﬂ(cop)tmmbi‘j es,combi W combi tot
1ae Quw np,outsngl,j — Tennosas sHepreTuyeckas NoTpebHOCTb noacucTeMbl pacnpeaenenus NBC Ha ware j,

KOTOPYIO TENNOBOI HACOC MOKPLIBAET TONbLKO Npu paboTe B pexxume MBC, Hx;
— Tennosas sHepreTuyeckas noTpebHOCTb noacucTeMbl pacnpeaenenus NBC Ha ware j,
KOTOPYIO TENNOBOI HACOC NOKPLIBAET B PEXUME NapannenbHoro geincrens, [hg;
KMNA (COP)¢ sngij — K03HDULMEHT (DYHKLIMOHNPOBAHUA B PEXUME NPUTrOTOBNEHMS ObITOBOV ropsiyen BoAbl
Ha Wware jTonbko B pexxmme MBC B coOOTBETCTBUM C [17], KOTOPLIA NPUHUMAETCA B Kaye-
ctee KMJ ana uenoro wara, Jbx;

QI/I/,gen, out,combi, j

38



FOCTP 54865—2011

KNA (COP); compij— KOIDPULMEHT PYHKLIMOHUPOBAHUS 4TI NPUTOTOBIIEHUS ObITOBON ropsiyel BOAbI Lwara j
npu napannenbHOM AeiCTBUK; NPUHUMAETCA B KA4eCTBe KOadpuLmeHTa NonesHoro aen-
CTBMA ANA uenoro wara, [x;

Pos sngi — noABOAMMAs SNEKTPUYECKass MOLLHOCTb AS1S NOKPLITUA TENMOBLIX NOTEPb XPaHEHUsI B
COOTBETCTBMU C [17] npu paboTe Tonbko ansa MBC;

Pes,combij — NoABOAMMAA SNEKTPUYECKAA MOLLUHOCTb s MOKPLITUA TENMOBbLIX NOTEPb XPAHEHUS B
co0TBeTCTBUMU C [17] npn napannensHon pabote (otonneHue u MBC);

tw,sngi tot — obwee Bpems nepuoaa BeluMCneHuin npu pabote Tonbko agnsa MBC;

tw comitot — obulee Bpemsa nepnoja BbluMCIEHUIA NPK napannensHoi pabote (otonnexune n MBC);

Npins — KONWYeCTBO LLAroB.

Pacnpeaenexue o6Liero Bpemenn 4encTeus Tonbko AnsA MNBC n napannenbHas pabota 3agaloTcsa 4onei
naparnrnernbHOW onepauum, KoTopas onpeaeneHa, kak 4ns noTepb xpaHeHusi no 5.5.9.2.

MpnMeyaHwune—ITlpu OTCYTCTBUN 3HAYEHWIA NO [17] BEIMUCTIAIT TaK XKe, KaK ANs pexuma 0TONMeHWs, HO TONbBKO
ANs nonepemeHHo paboTatoLmx cuctem; aHadenua K (COP) ana nenonbsosaHus — no 5.5.5.2.

5.5.12.2 ABCOPOLMOHHLIE TENOBbIE HACOCHI M TENJIOBLIE HACOCHI C NPUBOAOM OT ABUraTens BHYTPEHHEro
cropaHus

BbluncneHue nogsBoaNMON 3HEPrum (TOMMUBO MU OTXOAALLIAS TEMNIOTA, CONHEYHAs SHEPIUsl COOTBETCTBEH-
HO) B NOACMCTEMY FreHepaLym 3aBUCUT OT MPUMEHEHHOTO CNOCO0a UCMLITAHUS AN ONpeaeneHns XapakTepUCTUKU
KA (COP), Bkniovasa BO3BPpAT TeNna ot ABUraTerns U BCMOMOraTerbHbIX yCTPONCTB.

Ecnu BO3MOXXHBIV BO3BPAT TEMMA U3 XXUAKOCTM OXNaKAEHWUSA ABUraTens n/unu otpaboTaHHOro rasa agsurare-
Nsi M BCNOMOraTernbHbIX YCTPOMUCTB yunTbiBaeTcs B 3HaYeHuax K (COP), To sHeprusi NpuBeAeHUA B AEUCTBUE
MO>ET ObITb BbIYMCNEHA, TAK XKe KaK AN SMeKTPONpPMBOAHbLIX CUCTEM MO hopmyne (49). STOT hoaxoa COOTBET-
CTBYET rpaHuLie CUCTEMbI, 3a4aHHON B 4.1.

Ecnu 3HaveHua KMNA (COP) yunTeIBAIOT TOMBKO KOMMYECTBO TEMA B Pa3BA3KE HA KOHAEHCATOPE TENIOBOro
Hacoca, T0 BbipaboTaHHOE KONMYECTBO TEMMOThl HA OCHOBE TEMMOBO 9HEPreTMUECKON NOTPeBHOCTU NOACUCTEMBI
pacnpeaeneHus 40MKHO BbITb CHUXKEHO 38 CHET BO3BPATHOW SHEPIUM OT ABUraTens u BCNOMOraTeNbHbIX yCT-
poncte. Konm4yecTeo TOMMMBA U TENSIOBOW 3HEPruK, NOABOAUMOE K TENIOBOMY HacoCy C NPMBOAOM OT ABUraTens
Unm abcopBLNOHHOMY TEMIOBOMY HACOCY Eypy, in, [PK, COOTBETCTBEHHO BLIMUCNISIOT NO (POPMYIIE, KOTOPAs NPUME-
HAETCS A5 onepaumii 0TOMNNEHUsi NOMELLIEHWI U ropsYero BoA0CHabeHus, a Takke Ans paboTsl B pexvmMe eau-
HWUYHOTO UK KOMBUHUPOBAHHOTO AECTBUSA COOTBETCTBEHHO, €Cnu TpebyeTcs:

N,
bins th,j - Qeng,rvd, j~ kgen,aux,ls,lvd 'WHW,gen,aux, j
=2

Enpin = 2 KTIT(COP), : 51
rae Qpp; — 9Heprus, BbipaboTaHHasA TENNOBLIM HACOCOM Ha ware j, [DK;
ong,vd,j — BO3BpATHAas SHEprus OT ABUraTens BHyTPEHHEro CropaHnaA Ha wware j (Tonbko A TeNnnoBbIX

HacoCoB C NPUBOAOM OT Aurarenst), [bx;

Kgen,aux,Is,va — AOMNA AONONHUTENBHOI 3HEPIUKM, BO3BPATHASRA KaK TENJI0BAsA 3HEPrUA (B 3aBUCMMOCTH OT UG-
NbITaHUS);

Whiwgen,aux,j — AOMONHUTENbHASA SHEPIUA Ha Liare j, [k

KNpA (COP); — koacbduLmeHT hyHKLIMOHMPOBaHUA Ha paboyen TouKe wwara j, NpuHATbIN B kavectse KM ana
LIENOro Lara B COOTBETCTBYIOLLIEM pexxume pabort, B1/Br;

Pos,sngt — NoABOAUMASA MEKTPUYECKAsA MOLLHOCTb AN NOKPLITUA TENSOBLIX NOTEPb XPAHEHUSA B COOT-
BETCTBUU C[17] Npyn AECTBUM TONLKO ANA rOPSYEro BO40CHaOXeHUS;
Npins — YMCNO LLIAroB.

Bo3BpaTHyI0 3HEPIUIO Qgpg g BBIMMCTISIIOT HA OCHOBE PE3YNLTATOB UCMLITAHUI UK AAHHBIX NPOU3BOANTE-
ns. 3Ha4yeHne TennNOTBOPHOI CNOCOBHOCTM TONNIMBA (MOrie3Hoe unu obLLiee) 3aBUCHUT OT TOTO, Kakoe M3 3TUX 3HaYe-
HWI NPUHUMAIOT BO BHUMAaHWE Ha UCTMIbITAHUAX TENTIOBOIO HACOCA C NPUBOAOM OT ABuratens. OnpeaeneHus apy-
rmx ctaHaapros, Hanpumep [25], FTOCT 31168, AOmKHbI ObITb YYTEHbI KAK MOXHO nyyLue.

MepepacnpeaeneHue BO3BPaTHOI S3HEPrK K COOTBETCTBYIOLLIMM paGounM pexxumam (ecnu Tpebyercs) cne-
AyeT oueHuBaThb AN KOHUIypPaLMm KOHKPETHON CUCTEMbI B 3aBUCUMOCTU YCTAHOBMEHHbLIX KOMNOHEHTOB U YCT-
POVICTB aBTOMATUYECKOTO PETYNIUPOBAHMSI.
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5.5.12.3 KonnuecTBo noTpebnsaemoii pe3epBHO SHeprum

5.5.12.3.1 SnekTpu4eCKuii pe3epBHbIii Harpeearens

KonnyecTBo 06LLUEl 3NeKTpoaHeprnu, Heobxoaumoe ars paboThl PESEPBHOTO HarpeBaTens Eyyy py in, K,
BbIMUCHIAIOT N0 dhopMyre

Noins (Qugenout,j + QH.genis,j)KH bu,j N (Qu genout,j + Qu genis,j K bu,j

Erw bu,n = P M Wb , (52)
e Qugenoutj — Tennosas vHepreTudeckasn noTpebHOCTL MOACUCTEMBbI pacrnpedeneHuss OTONSEeHUss Ha
ware j, [px;
Qugenssj — TennoBbIe NoTepU NOACUCTEMbI FeHepaLm BCMNEACTBUE onepaLumn OTOMNEHNA NOMELLEHWI Ha
ware j, [px;
KH,bu,j — [10715A TENNOBOW SHEPTUU AT OTONNEHNS NOMELLEHUI, NOKPbIBAEMas PE3epPBHbIM HarpeBsare-
neM Ha ware j;
NHby — 3hheKTMBHOCTb 3MEKTPUYECKOrO PE3ePBHOIO HarpeBartens Ais pexvma oTONMeHus noMeLLe-
HUIA, DK

Qugen,outj — TENNOBas dHEPreTUECkasi NOTPEGHOCTb NOACUCTEMbI pacnipeeneHns GbITOBOIO ropsiyero Bo-
AocHabxeHus Ha ware j, [K;

Quw,gen,sj — TENNOBbIE NOTEPH NOACUCTEMBI FEHEPaLMN BCNEACTBUE OnepaLynm GbITOBOro rops4ero BoAo-
cHabxeHusa Ha ware j, [K;

Kw,pu,j — J10Nns TENNOBOW SHEPTUM BLITOBOrO ropsAYEro BOAOCHAMKEHUS, NOKpbIBaeMasi pe3epBHbIM Ha-
rpeBaTerneM Ha Lware j;

Ny — 3hbheKTUBHOCTb INEKTPUYECKOTO pe3epBHOrO Harpesarens Ansa pexuma ObIToBOro ropsyero
BOOCHabXeHUS;

Npins — YUCHO LLIAros.

3hheKTUBHOCTL INEKTPUHECKOTO pe3ePBHOr0 HarpesaTesis AonyckaeTcst onpeaensaTb No NPUNoxeHuto b.

5.5.12.3.2 TonnuBHbIN pe3epBHbIN HarpeBarenb

TonnuBHbIE Pe3epPBHbIE HArpPeBaTenu pacCcHMTLIBAIOT TEM XKE METOAO0M, YTO U ANEKTPUYECKUe pe3epBHble
Harpesarenu. OgHako achheKTUBHOCTL PE3EPBHOIO HarpeBarTens A40kHA ObITb YCTaHOBNEHA B COOTBETCTBUM C
[14], [15], [9], [16] Ansa HarpeBaTenei pe3epBHbIX TENOreHepaTopoB Ha TOMNMMUBE.

5.5.12.4 O6uiee aHepronoTpebneHne

Ob6wwasa sHeprus, notpednsemas TENIOBLIM HACOCOM U PE3EPBHLIM HarpeBaTenem Exygep in, [DK, BbIMUCTIS-
eTca no oopmyne

Enwgenin = Enppin * Ewp.in * Exw,puins (83)
rae Epppin  — 9HEPrus, noTpebrisemas TENnoBbIM HACOCOM B PEXMME OTOMIEHNS MOMELLEHNA, [DK;
Eyppin — 3Heprus, notpebnsiemas TenrnosbiM HacocoM B pexxume MBC, Di;

Eiwpuin — 00LLARA 3HEprus, noTpebnaeman pesepBHbIM Harpesartenem, [hx.

5.5.12.5 Tennota okpy»atoLLen cpeabl, MCnonb3yemMas nogCMCcTEMON reHepaumum

KonnuecTBo TENNOTLI OKPYKAIOLLEN CPEAbl, UCTIONb3YEMON ANs BbIPabOTKM TENOBON SHEPTUM TEMNNOBLIM
HacOCOM ANsi MOKPbITUA NOTPEGHOCTU OTONMEHUSA W/unn GbITOBOI ropsiveii BOAbI, NOTEPU NOACUCTEMbI FeHepaLum
BbIYMCIIAOT B COOTBETCTBUM C cpopmyroi (1). B aToM cnyyae Bo3BpaTHaa AOMOMHUTENbHAA SHEPrus AOmkHa
ObITb yCTaHOBNEHA HA HYNb (Kgen aux is,vg = 0) ANA SNIEKTPONPUBOAHBIX TEMMOBbIX HACOCOB, UCMLITAHHLIX MO [2],
MOCT 26963, TOCT P M3K 60335-2-40. [inA TennoBbIX HACOCOB C NPMBOAOM OT ABWUraTens 1 rasoBoin TypOuHbl
nokasaTenb Ky, aux s, rvg 38BUCUT OT [ONMU, YUTEHHOW BO BPEMS UCTIbITAHUIA.

5.5.12.6 Ce3oHHaa xapakrepuctuka TCT n pacxogHbli hakTop NoACUCTEMbI FfeHepaLmm

5.5.12.6.1 Obme NONOXKEeHUA

Mpu onpeaeneHun Ce30HHOW xapakTepuctukn TCT onpeaensioT Ba XapaKTePHbIX 3HAYEHUs!, AN PasHbIX
CUCTEMHbIX FpaHuu, T. €. ANa NOACMCTeMbI reHepaummn U TeNNOBOro HacoCa Kak MICTOYHUKA SHEPTUN.

5.5.12.6.2 SnekTponpuBOAHbLIE NOACUCTEMbI FeHepauun

OO0t nokasaTenb CE30HHON XapakTePUCTUKU NOACUCTEMbI TEHepaLnn TennoTbl SPFyy g, BHIMMCNSIIOT
no coopmyne

QH .genout + QW,gen out

SPF, = , 54
HwW.gen = Epy gen.in + Ww gen aux 54)
1me Qugenout — noTpebHOCTbL TENSIOBOW 3HEPru ANsi OTONUTENBLHO NOACUCTEMBI pacnpeaeneHus, [
Quwgenout — noTpe6GHOCTb TENNOBON 3HEPrUM AN NOACUCTEMBbI pacnpeaenenus MBC, [x;
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Epwgenin — OOLLEE KONMYECTBO 3MEKTPOSHEPTUM, NOABOAMMON K TEMIOBOMY HACOCY U PE3EPBHOMY Ha-
rpesatento, [x;
Whw,gen,aux — KONTMHYECTBO AOMOSHUTENBHON 3HEPTUM, NOABOANMOI B NOACUCTEMY reHepaLmuu, [hx.
MokasaTenb CE30HHO XapaKTEPUCTMKI TEMOBOTO HAacoca SPFyyy , BEIMMCTIAIOT 1o (popmyne

SPF B Qupp +Qu pp
HW.hp = EHW,hp,in +Wgen,aux,sc + Wgen,aux,sby ’ (55)
rae Qupp — TennoBas SHeprus, BbipabOTaHHAA TENMOBbIM HACOCOM B PEXWUME OTOMNEHUSA NoMeLle-
HuR, K;
Qunp — TennoBas aHeprusi, BbipaboTaHHas TENNOBLIM HACOCOM B pexume BC, Ik;
EHW,,,p!,-,, — obLee KONUYECTBO INEKTPOIHEPTUM, NOABOAMMON K TEMNOBOMY HACOCY ANsi NOKPLITUA Ten-

nosoi notpebHocTu, IK;
Wyen,auxsc — KONMWUYECTBO AOMOSTHUTENLHOW SBHEPMUN AN CUCTEMbI UCTOUHMKA, [DK;
Wyen,aux,sby — KOJIMYECTBO AOMOMHUTENLHO SHEPTUM ANSA TEMNOBOMO HACOCA B PEXMME OXMUAaHNS, [DK.
MokasaTernb Ce30HHON XapakTepUCTUKN eCTb 0OpaTHas BenudMHa nokasarens sarpar. lNokasartens 3atpar
NOACUCTEMbI TEHEPALIM Epyyy 6oy BBIMMCTISIOT MO hopMy e
CHw gen = m, (56)
rae SPFyyygen — NOKa3aTesnb CE30HHOTO (hyHKLMOHUPOBAHUS MOACUCTEMbI TEHepaLum.
5.5.12.7 ObLuee KONMYECTBO TENSOThI, BbIPAaBOTAHHOM TENNOBLIM HACOCOM M PE3EPBHbLIM HAarpeBaTenem
KonuyecTBo Tennosown SHepruu, BLIPAOOTaHHO Pe3epBHbLIM HarpeBaTenem Quyy by out, LK, BBIMUCHIAIOT MO
dopmyne
Nbins
QHW,bu,out = %(QH,gen,out,j + QH,gen,Ls,j)kH,bu,j +(QW,gen,out,j +QW,gen,ls,j)kW,bu,j , (57)

1 oBLLiee KOnMYECTBO TeNMOTbI, BbIPABOTaHHO TENNOBLIM HACOCOM Qpyy pp, outs LPK, BBIMUCTIALOT MO popmyrne

Nbins
QHW,hp,out = E][(QH,gen,out,j + QH,gen,ls,j) +(QW,gen,out,j +QW.gen,ls,j)] - QHW,bU,Ova (58)
rae Ky puj — [0nsi TENNOBON 3HEPruyM AN OTOMNEHMsl, NOKpblBaeMasi pe3epBHbIM HarpeBaTenem Ha
ware j, IbK;
Qugenoutj — TEMNOBAs SHEPreTUYeckass NOTPEGHOCTb MOACUCTEMbI PACMpeesNieHns ANs OTONNEHUS Ha
ware j, x;
Qugenisj — TEMroOBbIE NOTEPU NOACUCTEMbI FEHEPALMM BCIIEACTBIE ONEPALIMK OTOMIIEHUA NOMELLEHMI HA
ware j;
K pu j — aona Tennoson sHeprum ans MBC, nokpbiBaeMas pe3epBHbIM HarpeBaTenem Ha ware j, [px;
Wgenoutj — TEMNINOBas 3HepreTuieckas noTpeGHOCTL NoACUCTEMbI pacnpeaeneHus GbIToBOro rops4ero Bo-

JocHabxeHus Ha ware j, Ix;
Qugensj — TENNOBbIE NOTEPM NOACUCTEMbI FEHEPaLMM BCIEACTBUE Onepauymmn GbITOBOro ropsiiero Boao-
cHabxeHus Ha ware j, [;
Quwnp,out — TENNOBAA SHEPTUS, BbIPAGOTAHHASA TEMMOBbIM HACOCOM;
Npins — YKCIO LWAros.
5.5.13 PesynbraThl pacyeToB
B pesynbtarte pac4eToB A0MKHbI ObITb NOMyYEeHbl CNeayoLWwne AaHHble:
- KONIM4ECTBO NOABOAMMON SHEPrumn ANA MOKPbITUA TENNOBOWN MOTPeBGHOCTM NOACUCTEMbBI pacnpeaerneHus
[cm. 5.5.12.4 v popmyny (53)];
- o6LUmMe TennoBble NOTEPU NOACUCTEMBI reHepaumm [eMm. 5.5.11.2 n hopmyny (46)];
- obLMe TeNNoBbIe NOTEPU MOACUCTEMBI rEeHEpPaLUK, BO3BPAaTHbLIE AN OTONNEHUsi noMeLleHuii [cMm. 5.5.11.4
u chopmyny (48)];
- obLasa gononHUTENbHAs 3Heprus, NoABOAUMas K NogcucTeme reHepauum [cm. 5.5.10 u hopmyny (42)].
HeobnazarenbHble BbIXOAb:
- oOLLee KonM4YecTBO TENNOThI, BbIpAabOTaHHO pe3epBHLIM Harpesartenem [cm. 5.5.12.7 n chopmyny (57)];
- o0LLee KOnM4YecTBO TENMOThI, BbipabOTaHHOE TENSOBLIM HACOCOM [CM. 5.5.12.7 u hopmyny (58)];
- BCeoOLme nokasaTenm ce30HHOro PyHKLMOHUpOoBaHUs/noKasaTenb 3aTpaT NoACMCTEMbI reHepaumm [Cm.
5.5.12.6 u chopmynbl (54), (55), (56)];
- NONHOCTHLIO MCMONb30BaHHAZA TENNOTa OKpyXatoLen cpeabl [cM. 5.5.12.5 n popmyny (1)].
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MpunoxeHune A
(cnpaBo4HOE)

MpumMep UCXOAHbIX METEOPONIOTUYECKUX BAHHbIX

A.l MNMprMep NCXOAHBIX METEOPOIOTUYECKUX AaHHbIX
Mpy NpoBefeHUU pacyeToB HeoBXOAMMO OLEHUTb M anmnpoKCMMWPOBATL OA40BYI COBOKYMHYIO NMOBTOPSEMOCTb
TemnepaTypbl HapyXXHOro Bo3gyxa B MecTe ycTaHoBku TCT. B HAcTosiLleM NpUIOXeHUU npeacTaB/ieH crnocob annpokcu-

MauuyM Heo6X0AUMBIX KTMMATOMOMMUYECKUX AaHHbIX, 6Aa3MPYIOLWNIACS HA NOYACOBbLIX 3HAYEHMAX TeMNepaTypbl HapYXXHOro
BO3AyXa.

B cnyyae oTCcyTCTBUSA [OCTOBEPHbIX YCPEAHEHHbIX MOYACOBLIX 3HAYEHWI TeMNepaTypbl MOXeT 6biTb MCMO/b30-
BaHa [12], koTopasi hopMuUpyeT YycpeAHEHHble M0YacOoBblE K/IMMATO/IOTUYECKUe [AaHHble, B TOM YWC/ME U 3HAYEHUS

TEeMNepaTypbl Hapy)XHOr0 BO34yxa, PpaccyMTaHHble /151 NGOl TOUKM MMpa HA OCHOBE CTATUCTUYECKMX KIMMAaTUYeCcKUX
[aHHbIX.

Mpumep roAoBoOK NOBTOPSIEMOCTM 3HAYEHUIE TEMNEpPaTypbl HapYXHOro BO3fyxa NpefcTaBfieH Ha pucyHke A.l.
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1 — ropoBasi NOBTOPSIEMOCTb TeMnepaTypbl HApPYyXHOr0 BO3Ayxa; 2 — 3HA4YeHusi TemnepaTypbl
HapyXHoro Bo3ayxa, °C; 3 — KO/MYECTBO YacOB CTOSIHUSI TEMMepaTypbl HapyXHOro BO3fyxa
c warom 1K (u).

PucyHok A.1 — lopoBasi NOBTOPSIEMOCTb 3HAYEHWIA TeMnepaTypbl Hapy)XHOro BO3Ayxa

A.2 BbluncneHue rofoBoii NnoBTOpsaeMocTu
McxoaHble AaHHble COPTUPYIOT MO TEMNEPATYPHbIM LiaraM ¢ UHTEpPBaNoM 1 K, HAuMHAKLWMUMCS C MUHUMAsbHO

Temnepartypbl Hapy>Horo Bosgyxa. Bpemsa wara 1 K cooTBeTCTBYyeT nepuogy BpemeHu (KOIM4YecTBY 4acoB) Ha COOTBET-
CTBYIOLWEM Lare ¢ nHTepsasom 1 K.

KymynsaTuBHasi rogoBas NOBTOPSEMOCTb 3HAYeHWA TemMnepaTypbl HapyXHOro BO34yxa MpefcTaB/fieHa Ha
puUCyHke A.2.
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1 — KyMy/STMBHAs rofoBasi MOBTOPSIEMOCTb 3HAYEHWUI TemnepaTypbl HAapyXHOro BO3AyXa; 2 — 3Ha4yeHust Temnepa-
Typbl HapyXHoro Bo3fyxa, °C; 3 — KyMynsiTUBHOE KO/IMYECTBO 4YacOB HWDKE COOTBETCTBYIOLLEW TemnepaTypbl
Hapy>XHOro BO3ayxa

PucyHok A.2 — KyMynaTuBHasa rogoBasi NOBTOPSIEMOCTb 3HAUEHW TeMnepaTypbl HApyXHOro Bo3gyxa

A.3 BbluncneHue KyMynaTUBHON ro40BOV NOBTOPSAEMOCTM
FofoBYylO MOYacoBYK MOBTOPAEMOCTb TemMnepaTypbl HapyXHOro BO3gyxa CYMMWPYKT MO waram u onpegensioT
KYMYNSATUBHYIO TO40BYK NOBTOPSAEMOCTb YacoB A0 wara k(1 < k < Nbins)Nhok, 4, no coopmyne

K

Nhok = X Nho,j, (A1)
i=1

roe Nhoj — KonmyecTBO YacoB /1 pacyeTHOro Lwara, u;
j — HOMep pacyeTHOro Lwara;
Nbjns — konnyecTBO LIAros.
A.4 BbluncneHune rpagyc-4acoB OTonaeHus
Fpagyc-yacbl oTOMAEHUA Ha kaxaom warej, °C u, DHHj MoryT 6bITb OnNpefeneHsbl U3 COOTBETCTBYKLULE/ pasHo-
CTU HapyXHOW TemnepaTypbl Ha paccmaTpvBaeMOM Liare M pacyeTHOW TemnepaTypbl BO3AyXa BHYTPU NOMeLlEeHWUs No
cdopmyne

DHHJ= Nj(Qides-Q ej), (A.2)

roe Nj— KonnyecTBO 4acoB LwWwaraj, u;
9,cfes — pacyeTHaa Temnepartypa BHYTpu nomewexus, °C;
Oey — TemnepaTypa HapyxXHoro sosfyxa Ha warej, °C.
A.5 BbluncneHne KyMynaTUBHbIX rpajyc-4acoB OTONIE€HUA
KymynatusHble rpajyc-4acbl OTONMEHUA A5 4AHHOTO LWara K BblYUCAAIT CYMMUPOBaHMEM rpajyc-4acos oTonse-
HUS ANna npeablaywmnx waros ot 1 o K.

K
=1

roe DHHek— coBokynHble rpafyc-4acbl oTonneHus Ao Temnepatypbl 0, cooTBeTcTBYtOWen wary/((1 <k< N bins), °C y;
DHHj — konuuyecTBO rpajyc-4acoB OTON/eHUs Ha warej, °C y;
j — HOMep pacyeTHOro Lwara;
Nbjns — konnyecTBO LWaros.
3Has 4nC/io COBOKYMHbLIX rpagyc-4acoB OTOM/IEHUA, BECOBble Mokasatenn Ana paboTbl TEMNNOBOr0 Hacoca MOryT
6bITb BblYMC/IEHbI B COOTBETCTBUU C hopmynamu (A.1) u (A.2).
MprvMep OLEHKN MeTeoposIorMyeckux gaHHbliX npefcTassieH B Tabnuue A.l.
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Tabnuya A1 — lNpumep OLEHKN METEOPOSONMHYECKUX AaHHbIX (HAa OCHOBE YCPEAHEHHLIX 3a Yac U3MepeHuid B
Gelterkinden, Bl, Switzerland)

BecoBoii BecoBol
Warosoe KymynatueHoe KymynaTusHble | nokasaTens ANA | pokasaters Ans
Warn Bpems warosoe DH,, 20115 rpapyc-yacshl pexuma pexuma MBC
BpemMs DH,, 20/15 O(TUCJ);T?H%H (war 1 K)

-1 3 3 93 93 0,00 0,000
-10 7 10 210 303 0,00 0,001
-9 8 18 232 535 0,00 0,001
-8 12 30 336 871 0,00 0,001
-7 24 54 648 1519 0,01 0,003
-6 33 87 858 2377 0,01 0,004
-5 31 118 775 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
7 314 2874 4082 50489 0,06 0,036
8 293 3167 3516 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 2084 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 786 76491 — 0,045
19 376 7103 376 76867 — 0,043
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OKOH4YaHne Tabnuuybl A.1

BecoBoii BecoBoii
KymynsatusHoe KymynstueHble  nokasaTens ans
Warosoe an nokasaTesb s
Warn BpeMs warosoe DHH20/15 rpagyc-vacel pexnma pexuma BC
Bpems DHH20/15 oTonseHuns (war 1K)
(war 1 K)

20 295 7398 0 76867 — 0,034
21 291 7689 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
25 100 8369 0 76867 — 0,011
26 103 8472 0 76867 — 0,012
27 74 8546 0 76867 — 0,008
28 67 8613 0 76867 — 0,008
29 56 8669 0 76867 — 0,006
30 42 8711 0 76867 — 0,005
31 26 8737 0 76867 — 0,003
32 8 8745 0 76867 — 0,001
33 11 8756 0 76867 — 0,001
34 2 8758 0 76867 — 0,000
35 2 8760 0 76867 — 0,000

A.6 MecsiuHbIli nepuoa BblYNCIEHWT

,ﬂ,l‘lﬂ MecA4YHOro nepuopga BblUNCNEHUN NOBTOPAEMOCTb N KYMYNATUBHAA NOBTOPAEMOCTb A1 KaXAoro mecsaua
onpeaensT No NpuUBeAEHHbIM rpadmkaM CTaTUCTUYECKUX AaHHbIX COOTBeTCTBYHWLW ero Mecsiya. [MpuMepbl rpadukos
ONs AHBAps M aBrycTa nokasaHbl Ha pucyHke A.3.

1 4
800 800
700 700
600 600
J1 500 J1 500
N 400 ’9400
300 300
200 200
100 100
) 0 T
-11-9-7 -5-3-1 1 3 5 7 9 11131517192123252729313335 -11-9-7 5-3-1 1 3 5 7 9 11131517192123252729313335
2

1 — KyMynsiTUBHAs MOBTOPSIEMOCTb TemnepaTypbl HapyXHOro Bo3gyxa B siHBape; 2 — TeMnepaTypbl HapyXHoro Bo3gyxa, °C;
3 — KyMy/ATMBHOE YMC/I0 YacoB C TEMMEPATYpPOil HUXKE COOTBETCTBYIOLEN TeMnepaTypbl HapyXHOro BO3Ayxa, 4; 4 — KyMynsiTUB-
Has MOBTOPSEMOCTb TEMMepaTypbl HAPYXKHOTO BO34yXa B aBrycre

PucyHok A.3— KymynaTuBHass NOBTOPAEMOCTb TeMnepaTypbl HapyXHOro Bo3gyxa
B sHBape (cnesa) u aBrycrte (cnpasa)
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MpunoxeHne b
(cnpaBo4HOE)

PEKOMeH,EI,yEMbIe TUNOoBble 3HAYEHUA HEKOTOPbIX TEXHUYECKNX NapamMeTpoB TCT

B.1 YcTaHOBKa aBTOMAaTUYeCKOTro peryinpoBaHus TemnepaTtypbl TENOHOCUTENS, NOAaBaeMOro B CUCTEMY OTO-
nneHnsa (temnepaTypHbI rpaduk nogaum tenna)

PacuyeTHble rpacuky nogaynm TensOHOCUTENIA B CUCTEMbI OTOM/IEHUS C TUMUYHLIMKU A58 EBponbl ycTpoincTBamu
aBTOMaTMYeCKOro perynmpoBaHua npusefeHbl Ha pucyHke bB.1.

2 3
1— TemnepaTtypHble rpacdukyu NoAauu TEensoOHOCUTENS B CUCTEMbl OTOMMEHUS; 2 — cUCTEMa OTOM/IeHUs € pajuatopamu;
3 — HanofibHasa cucTemMa OTOM/eHusi; 4 — nogawuas TemnepaTypa TENnoHOCUTeNs B cucTeMy oTonnenus,°’C; 5 — TemnepaTtypa

Hapy)xHoro so3gyxa, °C

PucyHok B.1 — TemnepaTtypHble rpaduku nogauv TeNNOTbl B PaAuaTopHble M Hamo/bHble CUCTEMbl OTOMEHUA

TemnepaTtypa nogauu (nogawuwian) TenjoHocUTena B cucTeMy oTonneHua OHgenf> °C. onpegensetcs
no dpopmyne

a a , ®H,genfdes ®H.disfdes Qi.des ®i,des ~ /n
™H,gen,f ~ “ides + 9 + (0oavy ®ides. (5-1)
B/ des - Q!,des o/ctes ®e,des
roe Bjdes — pacyeTHas TemnepaTtypa BHYTPM MOMelleHUs (CpeaHss TemnepaTypa npyu HOUHOM MOHWKeHuun), °C;

§H,gen,f,des— TemnepaTypa nogauyn TeNJ0HOCUTENA B CUCTEMY OTOM/EHUsI B pacuyeTHOM pexume, °C;
&H,dis,r,des — o6paTHas TemnepaTypa TEN/JOHOCUTeNa B pacyeTHOM pexume, °C;

Oe — TeMmnepaTypa HapyxHoro sosayxa, °C;
OgeAp — cpefHeapudMeTMyeckoe 3HauyeHue NpsMoli U obpaTHoli TemnepaTtyp TennoHocuTens, °C;
Oe,cles — pacuyeTHaa Temnepartypa HapyxHoro sosgyxa, °C,;

— nNoKa3aTe/lb CTeneHu, quTbIBaIOU.I,MVI ﬂyHVICTbIVI TennoobmMeH Tuna CUCTEMbI OTOMIEHUSA (CM. Ta6bnun-
wy 6.1).

46



rOCT P 54865—2011

Tabnuya B.1— MNapaMeTpbl TeMNepaTypHLIX rpacPUKoB CUCTEM OTOMIMEHUS, yYUTHIBaIOLLME 0COBEHHOCTM NYYUCTOro
TennoobmeHa

Tun cucTemsbl TemnepaTypHbIil rpacdhuk B pacyeTHOM
oTonNeHS pexume, °C (npAmas/o6paTHas) MNokasaTenb CTeneHn n
PagwaTtopHas 55/45 Oor12p014
KoHBekTOpHas 55/45 Oor12p014
HanonbHas 40/30 1,0

b.2 KoadpuumeHT KoppeKkuumn Temnepatypbl BoAbl NpyU 3anonHeHun 6aka NBC

3HaveHne koadduuneHTa KOppeKkyMu TemnepaTypbl Bogbl Npu 3anonHeHun baka MBC ans xpaHeHus ropsdei
BOAbLI NpPUHUMAaETCA paBHbLIM fiy, s = 0,95.

6.3 Cpeannan Temnepatypa oAbl B 6akax 'BC

CpeaHas TeMneparypa Boabl B Gake-akkymynstope cucteMsl 6eitoBoro BC npuHumaeTcs paBHoi 90 % 3Hade-
HUS TeMnepaTypbl ropsideil BoAbl Ha BbixoAe U3 Baka-akkyMynaTopa.

Tabnuya B.2 — CpeaHasa TemnepaTypa Bogbl B 6akax-akkymynstopax cuctemsl [BC

TemnepaTtypa ropsdeil BoAbl Ha BbiIxoge CpeaHasa TeMnepaTypa ropsiueil Boabl
n3 6aka-akkymynsartopa, °C B HakonutenbHom 6ake, °C
60 54
55 49,5
50 45

B.4 MNMoTepu TennoBoi 3HEeprun Npu XxpaHeHUU TENNOThI

MoTepw TeNmoBoW 3HEPruM B TEMNOBOM HACOCE HE YYUTLIBAIOTCA.

3Ha4YeHWs MakcuMarbHbIX TEMNOBbIX NOTEPL MpPU XPaHEHWW TENNoBOR 3HepruM B Bakax-akkymynaTopax cucte-
Mel MBC npusegeHsl B Tabnuue B.3 (SHepreTudeckas AupekTusa LLseiuapum [26]). B cooTBeTCTBUM € [26] 3TU 3HAYEHUS
OTHOCATCA K cUCTeMaM, UMMM He BGonee ABYX COeAMHEHWI TPyD, 3anONHEeHHbIX BOAOIA. [ns kaxgoro cneayrowlero
3anonHeHHoOro BoJoW CoeAUHEHNSA 3TN 3Ha4YeHns yBenuyusaloT Ha 0,1 KBT-4/24 4, Ho He Bornee yem 0,3 kBT-u/24 u.

3HadeHus, npuBedeHHble B Tabnuue B.3 npunoxeHusa B, COOTBETCTBYIOT CrefyIOLUM YCIIOBUSIM:

- cpefHAA TemnepaTypa Boabl 65 °C;

- OKpyXatollaa TemnepaTypa Anga HakonuTensHoro G6aka 20 °C;

- HeT noTpebneHus ropsyeil Bogbl;

- CUCTEMa NOSHOCTLIO 3anofiHeHa BOAOW.

Tabnuuya b.3 — 3Ha4eHns MakCcUMarnbHbBIX NOTEPb NPU XpPaHeHUW TennoTel B Hakax-akkyMynsTopax npu cpefHei
Temneparype XxpaHeHus ropsiveii Bogel 65 °C 1 TemnepaType okpyxarowei cpegbl 20 °C 6e3 oTbopa ropsueid Bogbl [26]

HomuHaneHbIN MakcumManbHble Tennosble HomuHanbHkIh MakcumarnkeHble Tennosble
o6beM xpaHeHus, n notepwu, kBT-4/24 4 o06bem xpaHeHus, n notepu, kKBT-w/24 y

30 0,75 600 3,8
50 0,9 700 41
80 1.1 800 4,3

100 1,3 900 4,5

120 1,4 1000 4,7

150 1,6 1200 4,8

200 2,1 1300 50

300 2,6 1500 51

400 3,1 2000 52

500 3,5
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B.5 BcnomorartenbHble yCTPOCTBa NOACUCTEMbI reHepaumu
HacTb BCroMoraTenibHOM SMEeKTPUYECKON SHEPruu, TEPSEMOi B OKPYXarOLLYHo CPeRY Kyep aux s MOXET BbITb onpe-
fleneHa Ans HacoCoB N BEHTUNATOPOB Mo opmyne

kgen,aux,ls =1- T]gen,aux gen,aux,ls,rva- (5-2)

3HadeHWe no ymonmyaHuto anAa  rugpaenudeckoro  KMA Mgepaux = 0,3 (onpedenero B [2], MOCT 26963,
FOCT P MOK 60335-2-40 kaKk ach(heKTUBHOCTbL Hacoca Uin BEHTUNATOPa). 3HaueHNe Kyep aux is va MPUHUMAETCS PaBHBIM
0,5, oAHaKo HYXHO MPOBEPUTL TO, YTO BOSMOXHO, NPU BLIMUCIIEHWM BO3BPATHLIX MOTEPL OHO YXKE BKIHOYEHO B 3HaYEHUe
Krg (COP).

[ns apyrux BcrnomoraTensbHbIX KOMMOHEHTOB, T.€. BCMOMOraTenbHbiX KOMMOHEHTOB, [AMA KOTOPbLIX 3HEeprus He
nepepaeTcs B cpedy TENMOHOCUTENs, HanpuMmep, ANS YCTpolicTBa aBTOMaTWYECKOro perynvpoBaHUs 3HaveHus,
kgen,aux,ls =1

B.6 Nokasarenb f.5,,; ANA NapannenbHoii paboThl TENNOBLIX HACOCOB B peXuMax otonneHusa n NBC
Mpu OTCYTCTBUU 3HAYEHUSA T, YCTAHABNMBAIOT PaBHbIM 1 (BNWAHWE aBTOMaTUYECKOrO peryrnmpoBaHusl BO BHUMa-
HWe He npuHuMaeTcs).

B.7 MNokasaTtenb CHUXEHUA TeMNepaTypbl, CBA3aHHbIA C pa3MeLleHUeM TeNNOBbIX HACOCOB, TeNNoreHeparo-

POB UNu TennoHacocHoro Tennosoro ysna (TTY) B uenom

Tabnwuuya B.4— 3HaueHWs No yMonuaHuio Ans nokasaTerns CHKeHUs1 TeMnepaTyphbl

MecTononoxeHune [MokasaTenb CHUXEHUA
UCTOYHUKa 3Heprum TeMnepatypbl by, U by,
BHyTpun oborpeBaemoro npoctpaHcTBa 0
CHapyxu oBorpeBaemMoro npocTpaHcTBa 1

B.8 3chcheKTUBHOCTL pe3epBHOIO SMEKTPUUECKOro HarpeBaTerns B CUCTEMaX OTONNEHUSA UIU ropsiuero BoAo-
CHaGxeHus

Mpu oTcyTCTBUM MHOPMaLU 3hPeKTUBHOCTE SMEKTPUYECKOrO pe3epBHOro HarpeBaTens NpUHUMAalOT paBHOW
Mpy = 0,95.
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Mpunoxexue B
(cnpaBouHoe)

OkcepreTuyeckasa metoguka koppekuumu K (COP)

MpUHUMN METOLMKU 3aKItoYaeTcs B TOM, YTO TEPMOJUHAMUYECKoe COBEPLLEHCTBO (KadeCcTBO) npoLlecca ocTaeT-
csl NOCTOSIHHBIM MO BCeMy pabouyeMy AuanasoHy Temnepartyp. TepMoguHaMUYecKoe KadecTBO KOHKPETHOro npouecca
MOXeT BbiTb BhIPaKEHO 3KCepreTUYeckoi apeKTUBHOCTLIO KaK OTHOLLEeHUe MeX[y pacyeTHbIM 3HaveHuem Kpp Unu
KMA (COP) npouecca v ngeansHeiMm K (COP) uukna KapHo. OgHako B peasbHbIX NpoLieccax skcepreTudeckas adp-
(PEKTUBHOCTb HE OMUCLIBAETCA NMUHEHON 3aBUCUMOCTBIO B paboyem fuanasoHe TemnepaTyp, NOSTOMY KoppeKuus
ABNSETCSA TOMbLKO annpoKcumalMeid, KoTopasi NMoka3blBaeT XOpoluUe pesynbraThl BONU3M CTaHAapTHOW KOHTPONBHOM
TOYKN. TOYHOCTb YXYALUAETCA C yBenuUeHUeM pacCTOSHUA OT KOHTPOMbHOW TOYKM, U MOITOMY 3TOT crnocob nyulle Bcero
NOAXOAWT ANS TeMMNepaTypHoOii KoppekLun B criydae, ecrin TeMnepaTypbl HaxoaATCA Heaaneko OT KOHTPOMbHOR TOHKK.

OKkcepreTudeckan 3pMEKTUBHOCTL peanbHOro TePMOAUHAMUYECKOro LiNKNa Mg, MOXeT ObiTh onpeaeneHa no

copmyne

__Kna(copr)
Nex = KMAOCOPYernt | (B.1)
rne COP — KO3 PULMEHT MONE3HOro AeicTBUA peanbHoro TepMoanHamudeckoro uukna, BT/BT;

COP,,py — KO3 ULMEHT nonesHoro aeictausa COP KapHo ans ngeansHoro uukna Kapro, BT/BT.
Ons TennoBbIX HacocoB ¢ anektponpusogom KA (COP) COPgn: ANA npeanbHoro uukna KapHo BIMUCNAIOT Mo
hopmyre

Tt Bg +27315
KIKCOPJorme = Thot = Tcotd - Osk — Osc (8.2

rae Thot — TeMMepaTypa KoHAeHcaLun NapoB XONoAUNbHOTO areHTa, K;
Toolg — TEMMNEpaTypa UucnapeHnsa XonoAunbHoro arexTa, K;
05k — TemnepaTypa oTBofa Tenmna oT TeMnnoBoro Hacoca, °C;
8sc — TemnepaTypa MUCTOYHWMKa HU3KomoTeHunansHoro Tenna, °C.

[ns TennoBbIX HACOCOB C NPUBOAOM OT ABUraTENs, HaNpumep, AN a6copOLNOHHBIX TENNOBLIX HACOCOB, CYLLECTBY-
0T TPU TeMNepaTypHbIX YPOBHsA: 1 — TeMnepaTtypa oTBoja TennoTbl OT CUCTEMbI reHepauun TennoThl, 2 — ypoBeHb
YyTUNW3aLWKU TENMOBOI SHEPrUM, 3 — XOMOAHLI YPOBEHb UCTOYHUKA TENMOThl HU3KOro noTeHuwana.

Takum ob6pasom, KMNO (COP) ana naeansHoro uukna KapHo COP,,,; BbMUCNAETCA N0 hopmyne

Tgen,in—Tcold
Toenin - T 05 +27315  Ogepin— O
_ 'gen,n  'cold _  Bgk )  Jgenin — Ysc
KN(COP)ormt = Thot—Toold  Ogenin +27315  Og — 0 (B.3)
Thot - Teotd

rBe Tgen,in — TEMNEPATYpPa UCTOUHMKA TEMNOTHI BEICOKOTO NOTEHLUaNa Ha BXoAe B CUCTEMY reHepaLiuu (ropernka, napo-

BOW KoTen, TernnoobmMeHHuK), K;

Thot —TEMNepaTypa OTBOAa Temsa TEMNOBOro Hacoca , K;

Toolg — TEMMepaTypa UCTOYHMKa Ternma HU3Koro noteHuwana, K;

Bgen,in — TEMNEpaTypa MCTOYHMKA TernsoTbl BLICOKOrO NoTeHUMara Ha BXOAe B CUCTeMy reHepauun (ropenka,
napoBoi KoTen, TennoodMeHHuk), °C;

0sx ~— TeMnepaTypa TennooTBofa Tennosoro Hacoca, °C;

85 — TemnepaTypa WCTOYHUKa TennoTbl HU3Koro noteHuwana, °C.

MpeumyLecTBO faHHOro cnocoba 3aknodaeTcs B TOM, YTO HeobxoAuMa TOMbKO OfHA KOHTPONbHasA Todka. B
crnyyae ucnbiTaHuii no [17] unu [27], Hanpumep, ecrin OnpesensitoT TONBKO O4HY KOHTPOMBHYIO TOYUKY, UHTEpPRONALMS Ans
BHeCeHWs nonpaeku B 3HaveHnss COP ans pasHoii TemnepaTypbl OTBOAA Terna W UCTOYHUKa ABMSAETCA HEBO3MOXHOW,
HO KOppeKUMs C sKcepreTu4eckoin acpeKTMBHOCTLIO — MpUeMIeMon.

SdhpextnBHblil KMO (COP) npu M3aMeHeHUW TemnepaTtypbl 0TBOAA Tenna u/unu TemnepaTtypbl UCTOUHWUKA HU3KO-
noTeHUMansHoi aHeprun MoxeT ObiTb onpegeneH no gopmyrne

KNA(COP),,, = KMA(COP) KDA(COPdomtopr Kng(cor) -
opr standart 17 E(COP)crnt,standart standart " T, (B.4)
rae COPgp, — KNA (COP) npu TemnepaTypHbLIX YCMOBUSAX pexuMma aKkennyaTauuu, BT/BT;
COPstandard — KNA (COP) npu cTaHAapTHLIX TeMNepaTypHbIX YCIOBUSAX TUMOBOro UCNbITaHus, BT/BT,;
COPint opr — KA (COP) npeansHoro yukna KapHo npy TemnepaTypHbBIX YCIOBUSAX pexXuma aKcrnyaTauuu,
COP gt standara — KN (COP) npeansHoro Lukna KapHo npu cTaHgapTHBIX TeMepaTypHbIX YCNOBUSX — TUMOBBLIX

WUCMNbITaHNA.
49



FOCT P 54865—2011

AnsA TennoBbIX HACOCOB C INEKTPONPUBOAOM NOMNPABOUYHLIN KoadhbdVUMeHT fr (y4UThIBaIOWWUIA BINSAHUE U3MEHEHNA
TemnepaTtyp LMKIa) MOXeT OblTb OnpefeneH 13 CneayoLux YpaBHeH!i:
- 4N TENNOBbIX HACOCOB TUNa «BO3AYX — BOfa» UNK «Bofa — BOAa»:

_ KI'lﬂ(COP )cmt,opr _ 7—sk,oul‘,opr(esk,out,standart _esc,in,standart),
T KHE(COP )cmt,standart - Tsk,out,standarf(esk,out,opr _esc,in,opr) ’ (B.5)
- ANSA TENmoBbIX HACOCOB TWUMNa «BO3JYX — BO3AYX»:
_ Knﬂ(COP )cmt,opr _ 7—sk,in,opr(esk,in,standart "esc,in,standart)
- KNACor )cmt,standart B Tsk.in.standart(esk,in,opr _esc,in,opr) ' (8.6)
rae fr — MonNpaBoYHbIA KO3(PUUMEHT ANA OTKNOHEHWA Temnepatypbl OT U3MEepPeHHOW CTaHAapTHOW

KOHTPONbLHOW TOYKM;

COPrpt opr — KA (COP) ungeanvHoro uukna KapHo npu TemnepaType WCTOMHUKA B 3KCNyaTaUWOHHOM
pexume;

COP 1t standara — KM (COP) npeanesHoro umkna KapHo B U3MepeHHOW CTaHaapTHON KOHTPOMBHON TOuKe;

Tsk.out.opr — TemnepaTypa BbIXofa Ha CTOpPOHe 0TBofa Tenna B pexumMe akcnnyarayum, K;

Tskout standard — TeMMepaTypa BbIXOfa Ha CTOpoHe 0TBOAA Tenna B UBMePEHHON CTaHAapTHOW KOHTPONBHON Tou-
ke, K;

Tk in,opr — TeMmnepaTypa BXofa Ha CTOPOHe oTBOAa TeNna B peXxumMe akcrnnyarauuu, K;

Tskinstandard ~— TeMnepaTypa BXofa Ha CTOpOHe OTBOAA Tenna B W3MEPEHHOW CTaHfapTHOW KOHTPOMbHOM
Touke, K;

Bsc,in,opr — TeMmnepaTypa BXoja Ha CTOpOHE UCTOYHUKA HU3KOMOTEHLManbHoro Tenna B pexume akcnnyaTa-
uuu, °C;

Osc.in standard ~ — TEMMNEpaTypa BXOf4a Ha CTOPOHE MCTOYHUKA HU3KOMOTEHLMaribHOro Tenna B U3MepeHHON cTaH-
JapTHOW KOHTPONbHOR Touke, °C;

O sk, out opr — TeMmnepaTypa BeIXxofa Ha CTOpOHe OTBOAA Tenna B pexvume akcnnyatauuu, °C,

Oskout standars — TEMMEpaTYypa BbIXOAa Ha CTOPOHE 0TBOAE TeMMa B U3MEPEHHO| CTaHAaPTHOM KOHTPOMBHOM! TOY-
ke, °C;

Osk,in, opr — TeMmnepaTypa BXofla Ha CTOpOHe OTBOAA TeMnna B pexume akennyatauyuu, °C;

Osk in standars ~ — TeMNepaTypa BXOA4a Ha CTOpOoHe 0TBOAa Terna B M3MEPEHHOR CTaHAapTHON KOHTPOSLHOW TOY-
Ke, °C.

Ansa TennoBbix HacocoB ¢ TEPMUHECKUM NPUBOAOM BefnUUHA By, j, SBMAETCA OfMHAKOBOW B 0Boux cnydasi,
NO3TOMY 3HaueHWe fr BLIMUCHAKT NO opMynam:
- ANA TeNNOBbIX HACOCOB TUNa «BO3AYX — BOAa» UNW «BoAa — BoAa»:

£ = 7-sk,out,opr 9gen,in B esc,in,opr esk,out,standart _esc,in,standart . B.7
= ' .
Tsk,ouf,slandart esk,out,opr _esc,ln,opr egen,in - esc,in,stalndarrt ( )

- ANA TennoebIX HACOCOB TUNA «BO3AYX — BO3JYyX»:

£ = 7-sk,in,opr 9gen,in - 0sc,in,opr 9sk,in,standart _esc,in,slandart B.8
T Tsk,in,standart esk,in,opr _esc,in,opr egen.in - esc,in,standelrt ' ( ’ )
rae fr — MONPaBOYHLIA KO3DULMEHT, YUUTLIBAIOWMIA OTKIIOHEHME TeMnepaTtypbl OT U3MEPEHHOW B CTaH-
[apTHON KOHTPOMNbHON TOYKeE,;
Tsk out.opr — TeMnepaTypa BbIXO4a Ha CTOPOHe OTBOAA Terra B pexume akcrnyarauuu, K;
Tsk.out standarg — TEMNepaTypa Brycka Ha CTOpoHe 0TBoAa Terna B U3MEPEHHOW CTaHAApTHOW KOHTPOMbLHOM
TouKe, K;
Tskin,opr — TeMnepaTypa Brycka Ha CTOPOHe OTBOAa Tensia B pexume skcrnyatauuu, K;
Tskinstandars — TEMNepaTypa Brnycka Ha CTOpOHe OTBOAA Terna B U3MEPEHHOW CTaHAaPTHOW KOHTPONbHOM
TouKe, K;
8g6n,in — TeMnepaTypa Ha CTOpOHe reHepauum (ropenka, napoBoW KoTen, Tennoo6MeHHuK), °C;
sk out,opr — TeMnepaTypa BbiXxoZa Ha CTOpOHe O0TBoAa Tenna B onepauuu, °C;
Ok out standard — TEMNepaTypa BbIXOAa Ha CTOpPOHe 0TBOAA Terna B U3MEPEHHOW CTaHAapTHOW KOHTPOMBHOW
Touke, °C;
Osk,in, opr — TeMnepaTtypa Brycka Ha CTOPOHe OTBOAa Tenna B pexume skcrnnyatauuu, °C;
Os) instandara — TEMNepaTypa Brycka Ha CTOpPOHe OTBOAA Tensia B M3MEPEHHOW CTaHAapTHOW KOHTPOSbHOW
ToukKe, °C;
Os6,in, apr — TeMnepaTypa Bnycka Ha CTOPOHE UCTOYHUKA B peXXuMe aKkcnnyaTtauuu, °C;
Osc,in standars — TEMNepaTypa BRycka Ha CTOPOHE UCTOYHWKA B U3MEPEHHOW CTaHAaPTHO KOHTPOMLHOM Touke, °C.
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Mpunoxexue I
(cnpaBouHoe)

Mpumep BbIMUCTIEHUN

1 Npumep BblUUCNIEHUN
1.1 Kondourypauusa cuctembl

FOCT P 54865—2011

MapannensHan kombuHupoBaHHasa paboTa anekTponpuBogHoro napokoMnpeccuoHHoro (VCC) TennoBoro Haco-
ca TUna «paccon — Bofa» C KackafHbIM LMKIIOM [Nt OTOMMEeHUs NoMeLLeHnii U NpousBofcTBa BLITOBO ropsyeit Bogbl.
BuBaneHTHas KOHCTPYKLMUS C 3MEKTPUYECKUM pe3epBHbIM HarpeBaTenem, napannenbHblil BydepHbld Hakonu-
TenbHbI Bak-xpaHunuLe (NepBUYHBIA HACcOC BKIIOYEH B FPaHULY CUCTEMbI), BHELUHWIA Bak-XpaHWNULLe ropsyero Bogo-

cHabxeHns1 (Hacoc 3arnonHeHnsl 6aka BKITHOUEH B rpaHuLly CUCTEMbI).

YnpaBneHe HacoCOM OCYLLECTBISIETCS OT YCTPOUCTBa PerynupoBaHus, padoTtatoLiero B pexume «ON» — «OFF»

(«BxrodeHo» — «BblKko4YeHO»).
1.2 UcxoaHble pgaHHble (cM. 5.5.2)

OB6LLUMe UCXOAHbIE faHHbIe MeCTa YCTaHOBKU PaccuMTLIBAaeMOi TEMMoHacoCHOi yCcTaHOBKA NpUBEAEeHbl B Tabnuue
1. Ans 3TOro UCnonb3ykoT flaHHble TemMnepaTypbl HapyXXHOro BO3AyXa U COOTBETCTBYHOLUME OLieHOYHbIe AaHHble. Mapa-

MeTpbl OTOMUTENBHON CUCTEMbI NPUBEAEHBI B Tabnuue 2.

Tabnuya N1 — Obwme ncxogHble JaHHble

Ob6Lwme nexoHble faHHbIe

3HaveHne

MecTononoxeHune Gelterkinden, BL, CH
PacyeTHasa TemnepaTypa HapyXHOro Bo3ayxa 0g ges, °C -8
Tabnwuya N2 — Pexum oTONeHUs noMeLleHui
McxoaHble AaHHblE ANA peXnuMa oTonneHns 3HaueHue
OHepreTuyeckas NOTPeGHOCTb Ha OToNNeHNe Qy gen o, KBTY (CM. [8]) 20 158
PacyeTHaa Temnepatypa BHyTPU NOMeLIEHUSA 6; o5 ,°C 20
Tun cuctembl oTONNEHWA (pagunaTopbl/KOHBEKTOpLI/Non/cTeHa/Bo3ayx) PapvaTopel
lMoka3aTenb cTeneHn n cUCTeMbl BhliAENeHUs Tenna 1,2
PacyeTHan TemnepaTypa nofadn TEMNOHOCUTENA O, (NPU  pacyeTHOW HapyXKHOIA 55
Temnepatype 6 ges), °C
Pa3HocTb TeMnepaTyp B CUCTEME OTOTMSEHUSI MPU PAaCHETHLIX YCNOBUAX ABg o5 K 10
BepxHuit npeaen HapyXHol TemnepaTypbl NpU BKMNOYEHHOM OTONNEHUU By, °C 15
Bpems npepbiBaHus B paboTte TennoBoro Hacoca f, 4/cyT 3
HarpeBaTenbHblih 6ydepHLIlt 6ak-akkymynsaTop (aa/HeT) Ha
Obbem HarpesaTensHoro 6ycdepHoro baka-akkymynatopa Vi g, N 400
McxopHble AaHHbIE ANA pexuma oTonreHus
[NoTepu npu xpaHeHUn TeNnNOBON 3Heprun B Bake-akKyMynsaTope B COCTOAHUW pesepBa 2,3
Qst sbys KBT-/cyT
Onuna Tpybonposoga Mexay WCTOMHUKOM SHEprum U GakoM-akKyMynaTopoM L, M 10
YaenoHole Tennosble NoTepu No anuHe Uy, Br/(M-K) 0,2
PasHocTb TemnepaTyp npu ucnbiTaHuu Gaka-akkymynstopa gy, °C 40
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OkoHYaHue mabnuupi .2

McxoaHble AaHHble AnA pexuma oTonneHus 3HauveHue
TeMnepaTypa OKpyxeHus Haka-akkymynaropa Os amp,°C 16
Pe3epBHbIA HarpeBaTenb (ga/HeT) Ha
Tun pesepBHOro HarpeBaTens (3NeKTPUYECKMiifra3oBblil/qnaensHoe WNU WHoe TOMMWUBO) BneKTpuyeckuin
Pexum paboTbl pesepBHOro Harpesatenst (nooyepefHo/napannensHo/4acTuyHO MapannensHo
napannensHo)
O PeKTUBHOCTL pe3epBHOro HarpeBaTens My 0,95

McxogHble AaHHble Ons pacdeTa cUCTEMbI B pexxume MBC v oblyme napaMeTpbl TEMMOBOro Hacoca, XapaKkTe-

PUCTUKM TENNMOBOr0 Hacoca AN pasHbIX PEXUMOB IKClyaTalun COrmacHO TUMOBbLIM UCMBITAHUAM NpefcTaBneHbl B

Tabnuue 3.

Tabnuuya N3 — Pexnum ropsadero BogocHabxeHUs

MexodHble AaHHble B pexuMe GbITOBOrO ropavero BogocHabxeHua 3HauveHne
OHepreTudeckas notpeGHocTb MBC Quygen oun KBT-H (M. [18]) 3300
TeMnepaTypa XONoAHo Bofbl Ha Brycke Oyt in, °C 15
TeMnepaTypa ropsyen BoAbl Ha BbiNycke Gaka-akkyMynatopa Oy st oun ~C 60
Ob6beM baka-akkymynaTopa Ans MBC Viy g, N 300
MokasaTenb NapannenbHon paboThl fopmp; 0,7
Pe3sepBHbI HarpeBaTellb UMEET Takue Xe napaMeTphbl, Kak U AN CUCTEMbI OTONNEHUS —
TpybonpoBoabl Mexay UCTOMHUKOM 3Heprun u 6akoM-xpaHunuilem MBC UMeKT Takne xe —
napameTpel, Kak U B OTONMUTENLHOW cUcTeMe

Tabnuuya N4 — Tennosoi Hacoc
TennosoW Hacoc
Tun Tennosoro Hacoca (A/W («Bo3gyx — Bogar), A/A («Bo3ayx — Bo3ayx»), B/W («paccon — B/W («paccon —
Boga»), WW («Boga — Boga»), DX/W, DX/A, DX/DC) BoOZAa»)
Tun npousBofcTBa GbITOBOW ropsveit Boabl (HeT npoussoacTea/Toneko MBC/nonepemerHo/ OpnHoBpeMeHHoe
OAHOBpPEMEHHO-NapannenbHo) (napannenbHoe)
KOMBUHUpOBaHHOE

ABTOMaTU4eckoe perynuposaHune Tennosoro Hacoca («ON» — «OFF», war, nepeMeHHas cko-
pocTh)

«ON» — «OFF»

TemnepaTypa oTBOAA TENNOTLI Ha BTOPON KOHTPOSBLHON ToYKe Oy, °C

Pa6ounit npeaen 6y, oy, °C 55
Ta6nwuya N5 — Paboyas xapakrepucTyKa TEMMOBOIO Hacoca B peXume oTonneHus (cMm. [2])
PexumM oTonneHus nomelyeHuit (cMm. [2])
TemnepaTypa UCTOMHWKA HWU3KOMOTEeHLUaribHOW TENNOTE B KOHTPONbHOW Touke Oy, °C -5 0 5
TemnepaTypa 0TBOAa TENNOTHI HA NEPBOW KOHTPOSLHOW TouKke O, °C 35
45
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Pexum oTonneHus noMeljeHni (cm. [2])

KN (COP) npu TemnepaType oTeopa Tenna 35 °C, BT/BT 4,5 52

KN (COP) npu TemnepaType oTeofa Tenna 45 °C, BT/BT 3,0 3,5 4,0

Tennonpon3BoANTENLHOCTL NpK TemnepaType oTBoaa Tenna 35 °C ¢y py sngi KBT 9 10,3

TennonponaBoaUTeNbHOCTL NpU TemnepaType otBoAa Tenna 45 °C @y pp sngr KBT 7.7 8,7 9,9
Ta6nwuuya N6 — Paboyas xapakrepucTuka TennoBoro Hacoca B pexuMe BC (em. [17])

Pexum BbiToBOro ropsavero BogocHabxeHus (cm. [17])

Temneparypa nogaqm ropsdeit Boabl By g oyt °C 556 °C

TeMnepaTypa UCTOMHUKa HU3KOMOTEHLMANbHON TENMOTEl B KOHTPONBHOWR TOYKe O, °C -5 0 5

KMf (COPy) (em. [17]), BT/BT 2,36

MoaBoaMMas MOLIHOCTb AMA KOMMeHcauun noTepb Gaka B pexume pesepBa Pgs gngs

(em. [17]), BT 62

HarpesaTenbHas cnocoGHOCTb Gy py sngs TONBKO Ans MBC, kBT 0,7 | 1,05 1.4

MpumevaHunsa

1 B HacTosiLee BpemaA [17] He onpeaensaeT Tennonpou3BoAUTENBHOCTL TENMOBOro Hacoca Kak BbIXOAHYK MOLL-
HocTb. OfHaKO Ha OCHOBE UCMbITaHWii cpefHAs HarpeBaTenbHas crnocobHOCTb LMKa Bo BTOPOil dase MoxeT BbiTb

BblYMCrieHa no dopMyre 6e3 pacluMpeHust UCTbITaHWiA

2 [17] nepecMoTp npoBoguncsi pabodeit rpynnoit 10 [28].

(1)

Tab6nuya [7— Paboyasa xapakTepucTuka TENNOBOro Hacoca ANA NapannenbHoro otonneHua u MBC (xapakTepuc-

TUKY BO Bpemsi paboThbl AN oTonneHusi cM. [17])

MapannensHasa (koM6uHupoBaHHas paboTa) (cM. [2]) B pexume oTonneHus u FBC

TeMnepaTypa UCTOMHMKA B KOHTPOSBLHOMN Touke O, °C -5 0 5
KNA (COP) npu TeMnepatype otBoga Tenna 35 °C cuctemsl otonneHna COP,,,p,;, BT/BT 4,09 | 4,67
KN4 (COP) npu TeMnepaTtype otBoaa Tenna 45 °C cuctembl otonneHua COP,,,p,;, BT/BT 2,7 3,01 |3,43
CyMMapHasa TennonpousBOAUTENbHOCTE NpU Temnepatype oTBoga TennoTtel 35 °C

P, hp,combir KBT 9,0 10,3
CyMMapHasi TEMIoNpou3BOAUTENBHOCTE MpU TeMnepaType oTteofa Tennotel 45 °C

(PH,hp,combir kBT 7,5 8,5 9,7
TennonpounssoguTenbHocTb MBC npu Temnepatype oteoaa Tenna 35 °C Oy pp compir KBT 1,75 11,83
TennonpoussoguTenbHocTs MBC npu Temnepatype otBoaa Tenna 45 °C @y p, compis KBT 1,7 1,89 | 2,04
MoaBoaMMas MOLHOCTL Ha TennoBble NoTepu Gaka-akKyMynsTopa B pexume pesepsa

Pes,combi BT (M. [17]) 36
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B HacTosilee BpeMA He CyLlecTBYeT eBponeickoro cTaHgapTa Afs CUCTeM TernnoBbiX HacocoBs, paboTalolmx na-
pannencHo B pexume otonnenus u MBC. B HacTosiwem npumepe NpuBefeHbl BEIYUCNIEHUA HA OCHOBE UCMbITaHWUA,
koraa uyukn MBC B cooTBeTCTBUMU C [17] BLINONIHEH BO BpeMs OTONUTENBHON onepaLui.

KN4 (COP) B koMBGUHUpOBaHHOIA onepauuu npoaHanusuposaH no dgopmyrne

QHW,gen.out

KNA(COP)eomvi = E,_ gonin

(r2)
MapameTpbl NOTpe6NEeHns MOLLHOCTM BCMIOMOTaTeNbHLIX KOMMNOHEHTOB NpeAcTaBneHbl B Tabnuue 8.

Tabnuya 8 — MNoTpebneHme MOLLHOCTU BCMOMOraTENbHEIMU KOMNOHEHTaMK

BcnomoratenbHble KOMNOHEHTb!
MoTpebneHne MOWHOCTN HAcCOCOM UCTOYHUKa Pg,, BT 120
MoTpebneHne MOLHOCTU HacocoM oTBoAla Tenna Pg,, BT 54
MoTpebneHne MOLHOCTU HacocoM 3anorHeHus Gaka-xpanunuwa Py, BT 33
MoTpebneHne MOWHOCTM ANA aBTOMaTUYECKOro perynnpoBaHus U nogorpesa kaptepa Pg,, BT 10
Hons noTepb N0ABOAUMON AONOIHUTENBLHOR SHEPTUN B OKPYXatOLWYO CPERY Kgen auxis 0,2
lMNokasaTenb CHWXEHWUA TeMnepaTypbl Dyep, aux 1

1.3 Boiuucnexuna

r1.3.1 Obwme nonoxeHus

Bbl4MCneHNs BbINOMHAOT NoaTanHo. Ha kaxaoMm sTane BbINOMHAT He06X0ANMbIE BEIMUCIEHNA B COOTBETCTBUN C
HOPMaTMBHOM YacTbio HACTOSALLEro cTaHaapTa. PesynbraThl BbIMMCIIEHMIA CBOAAT B Tabnuuy.

MpumMedyaHune— OKpyrMeHUe pesynsTaToB MOXET NPUBOAUTL K HEOONBLLIOH pa3sHULie Mexay pesynksTatami,
NoNyYeHHEIMU MO PopMyne, U pesynsraTamu, NpefcTaBNEHHBIMU B UTOroBbIX Tabnuuax.

1.3.2 OT1an 1. BblMUcReHne sHepreTUdecknx noTpebHocTel Ha BpeMeHHbIX Warax-uHTepsanax

1.3.2.1 Beibop BpeMeHHbIX LUaroB

Pabouune TOYKM W HOMep LIaroB BbIOUpAKT Te Xe, YTO U ANA KOHTPOMbHbIX TOYEK TEMnOoBOro Hacoca Tuna
«BO3JyX — BoAa» (Tpw Wara Ars kKoMBuHuposaHHoro otonneHus/MBC, oguH war — Tonkko ans MBC).

HwxHWe 1 BepxHWe npeaensl BEIMUCTAIOT Kak annpoKCUMUPOBaHHYIO TeMMepaTypy B cpefHeil Touke mexay pabo-
YUMMN TouKaMU. 3HaueHne TemnepaTypbl OKPYrAsOT 40 Lenoro.

HWXHWIA Npefen NepBoOro LWara ecTb HaWMeHbLUaa TeMnepaTypa HapyXHoro Bo3gyxa, KoTopas BCTpe4aeTcs B
Habope MeTeoponornyecknx faHHblX. BepxHWii ByHKepHEIA npegen nocneaHero 6yHkepa ANA OTOMMNEHUA NOMELLEHWN
€CTb BEpXHWI Npefen HapyXHOW TemnepaTypbl 4NS OTOMEHUS.

MpuMeyaHue— TemnepaTypa TENNOHOCUTENS, BO3BpaLLatoLLLErocs U3 rpyHTOBOro TennoobMeHHuKa-Tepmo-
CKBaXXWHbI, 3aBUCUT OT XapaKTepWUCTUK rpyHTa, TemnepaTypbl KOHTPOMbHON TOYKM U HENOCPEACTBEHHO He cBsA3aHa ¢
TeMnepaTypol HapyxHoro Bosgyxa. [Ans aHHOro npumepa B Ka4ecTBe KOHTPOSbHbLIX TOHEK BblIOpaHbl TOYKM TEMoBbIX
HaCcoCOB TWUMa «BO34YX — BOAAY», TaK KaK 3TV To4kKU Gornee unu MeHee pacnpefeneHsl no paboveMy gunanasony. OLleHka
TeMnepaTypbl TENNOHOCUTENS, BO3BpaLlatoLLErocs U3 rpyHTOBOro TenoobMeHHuKa, AaeT pabouyto TOUKY CaMoro HuX-
Hero Wara 1, KOTopbll Gnuxe K KoHTporbHoW Touke BO. PaBoyas Todka Ans Temnepatypbl HapyxHoro sosgyxa 20 °C
ABNAeTCA Hanbonee BnM3Koi K KOHTPOrbHOW Todke B5. [1Be paboune TOUKM yCTaHaBMMBAOT NMOCEPEAUHE MEXAY HUMM,
YTOGbI y4NTBIBATL W3MEHEHWe TemnepaTypbl 0TBOAA TeMa B COOTBETCTBUM C TEMMepaTypPHLIM rpadMkoM oTrycKa Tenna,
1 oHW obe nognexat uHTepnonsuuu. Mpu NPoBEAEHUN pacYeTOB UCMONL3OBAHEI METEOPONOrNYeckne faHHble, NpuBe-
feHHble B NpunoxeHuu A.

I1.3.2.2 Beluncnenune warosoro BpemeHu no dopmyne (6)
t j =(Nhoontim,j — Nnoertim,j) =3304—0u=330u. ("3)
I1.3.2.3 BblqucneHune adpeKTMBHOrO WaroBoro BpeMeHu no dopmyne (7)

orr) = torr) —24;4_\41“’0 =330y —24;4_q3q = 289 u. (r4)
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1.3.2.4 BebluncneHne BecoBbliX kO3pdpULIMEHTOB U NOTPEBHOCTM B TENMOBON 3HEPrM ANA OTOMNEHUS NOMeLLe-
HWiA no dhopmynam (4), (5)

-DH
_QHgenoutj _ DHreniim,j —~ DHr etim,j _ DHH,ehIim -2°C Hgllim = -11°C

ki = = =
™" Qu gen,out DHy got DH,, ot stin=15°c
_ 7940°C 404 _ .. (r)
72888°C -y .
7940°C -y
QH,gen,out,j = kH,j . QH,gen,out = 20158 kBT -y 72888°C -4 = 2196 kBT - u. (re)

I1.3.2.5 BbluncneHne BecoBbIX KO3(MEDULMEHTOB U NOTPEOHOCTU B TENMOBON SHEprumn Ans GbITOBOro ropsyero
BofocHabxeHus no cgopmynam (8) n (9)

t; 3304
R B
kwj =1~ B7804 - 004 (r7)
_ _ 330y _
Qugenout; = Kw,* Qugenour = 3300 KBT -4 gee— =124 kBT - u. (r'8)

I1.3.2.6 BblvncneHWe no BeceM Laram
MpencTaBnAT UTOrOBLI pe3ynsTaT BeIMUCIEHUS SHepreTU4eckux notpebHocTel B TENNOBOW SHEPruM No BCEM

waram B TaGnuue 9.

Tabnuuya N9 — Pesynbratsl 9Tana 1. BeluncneHune sHepreTudeckux notpebHocteit B GyHkepax

Otan 1. SHepreTuyeckue noTpeBGHOCTH Ortonnexune/IBC no waram Torg'go UToro
Homep wara LWar 1 Lar 2 Lar 3 LLlar 4
Paboumne Toukm, °C (cm. 5.3.1) -7 2 7 20
HwxHuii npegen 6yHkepa, °C (cMm. 5.5.1) -1 -2 4 15
BepxHuii npegen 6yHkepa, °C (cMm. 5.5.1) -2 4 15 35
ByHkepHoe BpeMs, 4 [cM. dhopMmyry (6)] 330 1604 3603 3223 8760
O dekTuBHOE ByHKEpHOE Bpems, U [cM. dopmyny (7)] 289 1404 3153 2820 7665
BecoBoii koaddpuumneHT oTonneHus [cMm. popmyny (4)] 0,11 0,40 0,49 — 1,00
MoTpebHOCTE B TEMnoBO 3HEPrUU ANSA OTOMMNEHUs, KBT-Y
[cm. dopmyny (5)] 2196 8133 9,829 — 20158
BecoBoii koadpduumeHT BC [cm. popmyny (8)] 0,04 0,18 0,41 0,37 1,00
MoTpebHocTb B Tennosow aHepruu gns BC, kBT-y
[eM. opmynty (9)] 124 604 1357 1214 3300

I1.3.3 31an 2. Beluucnenue TennonpoussogutensHocTn 1 KNA (COP) npu nonHoi Harpyske (cM. 5.5.5)

I1.3.3.1 BeluncneHne TemnepaTypbl UCTOMHUKA U O0TBOAa Tenna B paboqux Toukax

OnpefenawT TemnepaTypy UCTOYHWUKA HU3KOMOTEHLUWANbHOW TensnoBoi sHeprn (noaGop annpoKCUMUPYOLLEro
MHOrourneHa, cm. 6.2.1.3).

B kauecTBe pacHeTHbIX TemnepaTyp rpyHTa Kak UCTOYHWKa Tenna HU3Koro noTeHuyuana AOMKHLI UCMONb30oBaThLCA
TeMnepaTypbl rpyHTa Ha NATLI rog akcnnyataumn TCT, koTopble MOryT GbITb onpeaeneHbl ¢ NOMOLWbIo [6].

Mpu YKpyNHEHHbIX pacdeTax MOryT ObiTb UCNONb30BaHbI faHHbIe NPUNOXeHNUs XK unu TemnepaTypa TENNoHOCUTe-
A Ha BbIXOAle U3 TEPMOCKBaXWHLI — rPYHTOBOrO TeNNoobMeHHUKa, onpeaensemMbie no npodunio, NpeAcTaBneHHOMy B
annpoKcUMUpytowei  3aBUCMMOCTM 3TOI TeMnepaTypbl OT TeMnepaTypbl HAapYXXHOTo BO3AyXa B, i

B0, =0,15 8,5+ 1,5=0,15 - (=7 °C) + 1,5 =0,5 °C. (r9)

55



FOCTP 54865—2011

TemnepaTypy nogauu TENMOBOA SHEPruM B KOHTPONBHBIX TOYKaX BEIYUCTISIHOT MO TEMMNepaTypHOMY rpaduky oTnycka
TennoTkl U no copmyne (57).

[na BeluMcrieHns TemnepaTypbl Mogaqun Tennosoi aHeprin 6 npu £ = 0 4, TEMNEPATYPy OTMyCKa TEMNOBOMN 3Hep-
UK By gen r OMPEAENSIOT MO POPMYyNE

Q =0 et BH,gensdes —OHdisrdes ) 8/des ~ e + Oy 01 gos) Bides —8e %
H,gen,f = Vides 2 ei,des _ eedes avg ides ei,des _ ee,des f
(r10)
Quogny =20°C +8°C -45°C 20°C =(=77C) 5500 _ ppogy|20C=(7°C) ¥ _s3gcc
gen. 2 20 °C —(- 8 °C) 20 °C —(- 8 °C) '

[MpumMedaHune—[na HUXKHEro AuanasoHa TemrepaTyp HapyXHoOro Bosgyxa Huxe 8, = — 8 °C Heobxogumas
TeMnepaTypa nofjads TEennoBOiA SHeprun npeBbillaeT paboyylo npefenbHylo TemnepaTypy TemnoBoro Hacoca
Onp.opr = 55 °C. B aTOM cny4ae cnedyeT MCnofb3oBaTk SHepPro pesepBHOro Harpesatens. OAHaKO B 9TOM crydvae
pesepBHasi SHEPrus yxe UCnosib3yeTcs B CBA3M C HEAOCTaTKOM TEMMONPOM3BOAMTENBHOCTU TEMMOBOro Hacoca B 3TOM
AunanasoHe TemnepaTyp Npu ycrosun, 4To TpeboBaHUe K TemMnepaType MOXET BbiTb YA0BNETBOPEHO.

r1.3.3.2 NHTepnonauma aHavyeHuin TennonpoussogutensHocT u KN4 (COP) npn U3MEHEHMU TeMnepaTypHOro
pexuma UCTOMHUKa HU3KOMOTeHLWanbHoro Tenna

JInHeAHY MHTepPnonALMIO 3Ha4YeHUIA TENNONPON3BOAUTENBHOCTM TEMMOBOro Hacoca Npu U3MEeHeHUn Temnepary-
Pbl UCTOYHMKA HU3KOMOTEHLManbHoi TennoTbl B cooTBeTeTBUK ¢ 5.3.5.1.3 gonyckaeTcst NpoBOAUTL no dopmyrie

_ @H,np,sngligsiwas) — PH.Ap.snglsowss) (B — 0°C) + _
Php,h,s091 g6, in was) = 5°C - 0°C sc,in ) OH.hp,snglgowzsy =

10,3 — 9,0 ° _
ZT-O,S C + 9,0kBt =91 «BT. (K1)

TIMHeNHY UHTEPMOMALMIO 3HAYEHNIT TENONPON3BOAUTENBLHOCTI TEMMOBOrO HAcOCa NpU U3MEHEHNN TeMnepaTy-
pbl noga4n TennoBon SHEpPrun B CUCTEMY OTONNEHNA AoNyCKaeTCcA NpoBOAUTL NO cpopMyne

_ PH,hp,sngligsc,iniwas)y — PH.hp.sNGlesc iniv35) _

o
(Php,h,sngl(escj/n,eskyout) - 45 OC _ 35 OC '(esk,out -0 C) + (Pthp:s"gl(esc,in/W35) -

_88KBT - 9TKBT 49°C 4+ 9,1kBT = 8,5 KBT. r12)
10°C ’

I1.3.3.3 KoppeKkuus no MaMeHeHUsIM TeMnepaTypHOro pexuma Bo BpeMs UCTIbITaHUA U 3KCnnyaTayuu

[nA pasHbIX MaccoBbIX pacxofoB TeNNOHOCUTEN BO BPEMSA NPOBefeHNs UCTILITAHUIA N SKCNNyaTauun BO3HUKAOT
pasHble TemnepaTypHble YCNOBUA Ha KOHAeHcaTope TennoBOro Hacoca, NMoaToMy cTaHAapTHele 3HadeHua Krp (COP)
HeobxoaMMO KOpPeKTUPOBaTb, BKIOYasA CreayoLine BbIYUCIEHNS, C TeM YTOOLI YCTaHOBUTH COOTBETCTBUE MMApaBnuyec-
KUX peXMMOB U TeMnepaTypbl BO BpEMS UCMBITAHUIA U NPW SKCnnyaTaumun. BelncneHne MaccoBoro pacxoza TensioHOCU-
TeNA B CTaHAapTHOM HOMWUHansHoM pexume — no [2], FTOCT 26963, TOCT P M3K 60335-2-40.

B [2], TOCT 26963, FOCT P M3K 60335-2-40 ycTaHaBnvBatoT pasHocTb TemnepaTyp 5 K mexay Temneparypoii Ha
BXO/le B KOHeHCaTop U Ha BbIXOAEe U3 KOHAEeHcaTopa TennoBoro Hacoca B CTaHAAPTHON HOMUHanNbLHOW Touke (BOAVA5)
ANsi pafuaTopHbIX CUCTeM oTonneHus. Takum oBpa3oM, MaccoBbIil NOTOK onpefensetcsa dopmynoit (10) nocne nepe-
CTaHOBOK ANsA pacxofa Mo macce:

m’ B ®OH,hp,sngl o 45) _ 8,7 kBT
standard = TAQ g Cw BK 4182k /kr/K

=042k /c. (r13)

OTOT MaccoBbI PacXof B CTaHAapTHOW HOMUHAMBHOM ToUKe MCMOMb3yeTcs AN BCeX KOHTPOMbHLIX TOYEK, No3To-
My COOTBETCTBYIOLLAsA Pa3HOCTb TEMMepaTyp Ha UCMbITaHUU B KOHTPOSBLHLIX TOYKax onpegenstoT no gopmyre

AD _ (PH,hp,sngl(B_5,W45) _ 7,7 xBT
standard = "y ondard” O 0,42kr/c -4 182k /kr/K

=4,4K (T 14)

MaccoBbIl pacxof TemnnoHocuTens Yepes KOHAEHcaTop TEnoBoro Hacoca Bo BpeMs paboTel TENMOBOrO Hacoca
(Npu pacqeTHON TeMnepaType HapyXHOro BO3AyXa Be 4es) ONpeAenstoT no dpopmyne (10)
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(PH,hp,SHQI(ee) desesk,out) _ 85 kBT

Mopr = T ABoges w5 K 4 182KDX/KTIK

=0,2kr/c. (r.15)

PasHocTb TeMnepaTyp TenSIOHOCUTENSA Ha BXOfie B KOHEHCATOP U BbIXOAe U3 KOHAeHCaTopa TemnnoBoro Hacoca
npv 3peKTMBHOM MacCoOBOM pacxofie B KOHTPOMbHOW ToUKe onpeaensoT no dopmyne (10)

PH.hp,snglis-5was) 7,7 kBT _ 92K
M'opr - Cyy T 02«kr/c 4182 kD /kr/K T T (F16)

Aeopr =

Y4eT U3MeHeHuit pa3HOCTU TeMnepaTypbl TENNOHOCUTENS Ha BXOAe U BbIXO4e U3 KOHAEHcaTopa TENSoBOro Haco-
ca npu UCMbITaHUSX W 3KchyaTauuu onpeaenstoT no dopmyre (11).

Tak Kak KOHAEeHcaTop W UcnapuTerb UCMOMNb3YHT Paccon U BoAly COOTBETCTBEHHO, TO CPELHME PasHOCTU Temnepa-
TYp MEXAY XragareHTOM W TernoHOCUTENeM ycTaHaBnuBaeTca paBHoOW ATy = AT, =4 K

ABstandard — Aeopr
2

KNAO(COP)xe = KNO(COP)standara| 1- AOstandard =
{7 - Bt 4] - (7,, - 4|

44K -92K
= KNA(COP)g-5was) |1 - ( 2 =30-104=31. (r17)

(27315 +45)|<—%+ 4K]- (27315 +45(-5))K -4 [K]))

In1.3.3.4 UHTepnonsaymns sHaverunit KM (COP) B pexume OTONMNEHUS NMOMeLeHU

3HaueHns KN4 (COP) NUHERHO UHTEPMNONMPYIOT B COOTBETCTBUN € U3MeHeHuamun COP,; B 3aBUCMMOCTM OT
U3MEeHeHUA TemnepaTyp UCTOYHMKA HWU3KOMOTEHLManbHOW# TENnoBoW 3HEPrUu U TeMnepaTypbl OTBoAA.

1.3.3.5 KN4 (COP) n Tennonpou3soanTENbHOCTL B PEXUME ropsdero BogocHabxeHns

Tak kak Tonbko ofHa KoHTponbHas Todka Ha BO onpefgensetca nytem ucnbitanunii no [17], To KN (COPy) koppek-
TUPYIOT METOAOM MOCTOAHHOW 3KCEPreTU4EecKon 3PdPeKTUBHOCTN B COOTBETCTBUM C NpUNoXeHWeM B. MonpaBouHble
KO3 pMUMEHTEI BEIMUCIIAIOT Mo popMynam no npunoxeHuto I 3Tu popmynbl MOryT GbiTb Takke NpUMeHeHb! Ansi Kop-
peKuun pasHblx TeMnepaTyp oTBOAA Tenna Ha WCMbITaHUW 1 BO BPeMA JKCNyaTauuu, Hanpumep, Npu UCTILITAHUW MpU
Temnepatype ropsyeit Bogbl 55 °C n pabote npu Temnepatype 60 °C. OaHako ynoMsiHyTLIA Bhille crnoco6 ABnseTcs
TOYHBLIM TOMBKO BOMU3N KOHTPOMbHOW TOYKW, @ €ro NpaBUfIbHOCTL YMEHLLLAETCA ¢ YBENUYEHWEM PacCTOSIHUA OT 3TOM
KOHTPOMBHOW TOYKM:

KI']ﬂ(COP )cmt,opr _ Tsk,out,opr(esk,out,standart B 6sc,in,standart) _

T- KHH(COP )cmt,standart Tsk,out,standart (esk,out,opr - esc,in,opr)

_ (27315 +B0)K - (BO-0)K__,
T (27315 +60)K - (B0-05)K ~ " (r18)

KA (COP); ansa paboyero pexuma BeIYUCIAIOT Mo dopmyne
KNO (COP); =KNA (COP); stangart - fr = 2,36-1,01 = 2,38. (r19)

Ecnun nmeeTcsa TONMbKO OfHa KOHTPOrbHAs TOYKa, TO TEMnonpousBogUTeNsHOCTE B pexnuMe MBC He MoxeT ObiTh
CKOppeKTMpOBaHa Ha U3MEHEHUe TeMmnepaTypHoro pexuma. OaHako B JaHHOM criydae Obifio NPOBEAEHO UCTbITAHUE Ha
Tpex 3HaYeHUsIX TemnepaTypbl UCTOYHWMKa TENMOBOW SHEPruu, NosToMy HarpeBaTenbHas cnocobHocTe MBC MoxeT BbiTh
WHTEepnonupoBaHa Tak, Kak ANs OTOMNEHUA NOMELLEHUN.

1.3.3.6 KN4 (COP) n TennonponsBoanTENEHOCT B MapassienbHOM pexvume

KA (COP) n TennonponsBoaMTENbHOCTE ANS NapannenbHoro pexuma (otonneHve u MBC) BbIMUCAAOT aHano-
MMYHO peXuMy oTonneHus. [ns agaHHO! cucTeMbl HarpeBaTenbHas CnocobHOCThL TOMBKO B peXMMe OTOMMEHNUSA U napan-
nenbHo paboTbl HE U3MEHSIETCS 3HAYUTENBHO, MOSTOMY Te Xe NonpaBoYHble KOIPPULMEHTEI MOXHO UCMONbL30BaTL
ANS KOPPeKUUM pasHoro TeMrepaTypHOro pacnpocTpaHeHus.

Bcneacteue nepeoxnaxgeHusa KOHAeHcaTa HarpesaTenbHas cnocobHocTb ana MBC 3aBucuT oT TpebyeMoro Tem-
nepaTypHOro pexumMa cUcTeMbl OTONNEHUA U AOMKHA UHTEPNONMPOBATLCA Ha OCHOBE TemrepaTtypbl NMOToKa CUCTEMbI
oTONMEHMS.
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1.3.3.7 BumncneHue no waram
WUTorn BbiducneHna TennonponssoautensHoct 1 KNA (COP) Ha nonHON Harpyske ANA Bcex Laros npeacTasne-
Hbl B Tabnuue n10.

MpuMeYaHUe—CTpokMu, OTMeYeHHbIE KyPCUBOM, TPEGYIOTCA TOMBKO B Cllydae napannesbHoi KoMGUHMPOBaH-
HOW paboThbl cUCTEM B Tpex pexumax. [opsvee BogocHabxeHue sensieTcs Gonee aheKTUBHLIM B Crydae napannens-
Holi paboTLl, crefoBaTenkbHO, BaXHO paccMaTpuBaTbh BCe TPU pexumMa SeicTBusA. Bonee BeICOKMe 3HAYEHUS KOMOUHM-
poBaHHoW BbipaboTku Tenna (ansa MBC) u komGuHuporaHHoro KN4 (COP) nonyyatoT Gnarofapsa 6onee BbICOKUM
TemnepaTypam rnepeoxnaxieHus KoHeHcaTa, T. €. TemnepaTypbl Bo3BpaTta (06paboTku) TenmoHoCcUTENs CUCTEMBI
OTOMMEHNUSA B CPAaBHEHUW C FPYHTOBBIM WCTOHMHUKOM.

Tabnuuya N10 — PesynsraTel 3Tana 2. BbuluucneHune HarpesaTensHol crnocobHocTu (Tennoemkoctu) u KMA (COP)
NPV MOMHOW Harpyske

Otan 2. KNA (COP) n TennonponssoanTenNbHOCTL Lar 1 Lar 2 Lar 3 Lar 4
npw MOfHoW Harpyske -11.-2 -2..4 4 .15 15...35

Tonbko omonneHue nomeuweHull SH

TemnepaTypa XapakTepUCTUKN UCTOYHWKa TernnoBOl aHeprum 0,15 1,5 — —

TemnepaTypa UcTouHMKa (NOAB0P MHOMOYNEHa, CTaHgapTHLIA NPoduns,
cM. [1.2.1.3 npunoxenus ) 0,5 1,8 2,6 4,5

MHTepnonauma TennonpounssoguTensHocT npu nogade ¢ t = 35 °C no
55513 9,1 9,5 9,7 10,2

WHTepnonsaumsa TennonponsBoguTesibHocTu npu nogade ¢ t = 45 °C no
55513 8,8 9,1 9,3 9,8

Tonbko oTonneHue nomelleHuin SH

TemnepaTypa TennoHocuTens B paboumx Toukax (KpuBas Harpeea,
cMm. B.1 npunoxexus B) 54 44 38

TennonpoussodumensHocmb SH Ha memnepamype nodayu (cM. 5.5.5) 85 92 9,6

MaccoBbli pacxoj B CTaHAapTHOW HOMWHaNbHOW Touke cM. [25]

(BO/W45), kric 0,42

PasHocTb TeMnepaTyp BXoAa /BbIxoga TENNOHOCUTENS { B KOHTPOSIbHbIX

Toukax, 35 K [cM. hopmyny (10)] 52 5,9
PasHocTb TemnepaTyp Bxopa /Bbixoja TemmnoHocuTena t B KOHT-

ponbHbIX Toukax, 45 K [cM. dopmynty (10)] 4,4 5,0 5,7
TemnepaTypa WCTOYMHUKA TEMNOTHI HWU3KOrO MOTeHLuana B pacyeTHOM

pexume, °C (cM. [.2.1.3 npunoxeHusa 1) 0,3

Temnepatypa nogayM OTNycka Tenna B pacqHeTHOM pexume, °C (cMm.

Tabnuuy 5.1 npunoxeHus B) 55
TennonponssBoguTENbHOCTL B pacdeTHOM pexume ansa 35 °C, kBT 9,1
Tennonpou3soAUTENBHOCTE B pacy4eTHOM pexume ana 45 °C, kBT 8,8

TennonpousBogUTENbHOCTL NpU pacveTHO TemnepaType TernnoHo-
cutens, kBT 8,5

MaccoBeuiit pacxos Bo BpeMs paboThl, kr/c [cM. dopmyny (10)] 0,2
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Otan 2. KNA (COP) u TennonponssoAnTenbHOCTb Lar 1 Lar 2 Lar 3 LLar 4
npu NoriHoW Harpyske -11.-2 -2..4 4 .15 15...35
PasHocTb TemnepaTyp Bxofa/sBbixofa TeMNOHOCUTENS U3 KoHAeHcaTo-
pa t, K, Bo BpemMs paboTsl, 35 °C [cM. chopmyny (10)] 9,3 10,6 12,2
PasHocTb TemnepaTyp Bxopa/Bbixofa TEMNOHOCUTENS U3 KOHAEHcaTo-
pa t, K, Bo Bpemsi pa6oThl, 45 °C [cM. opmyny (10)] 9,1 10,3 11,7
Monpaeka Ha pa3HocTb Temnepatyp t, K, npu 35 °C [ecMm. dopmyny (11)] 1,05 1,07 1,09
MonpaBka Ha pa3HocTb Temnepatyp ¢, K, npu 45 °C [ecm. hopmyny (11)] 1,04 1,05 1,07
CkoppekrupoBaHHoe 3HadeHune KA (COP) ana 35 °C (B1/BT) 4,8 57
CkoppekTupoBaHHoe 3HadeHune KN (COP) ana 45 °C (BT/BT) 3,1 3,6 4,3
WHTepnonsuus Krg (COP) Tennoeoro Hacoca Ans t oteoga Tenna 35 °C
no 5.5.5.1.3 4,8 51 52 56
TonbKko oTonneHne nomelleHWin SH
WuTepnonauusa KA (COP) Tennosoro Hacoca gns t orsoja Tenna
45°Cno5.551.3 3,7 3,9 4,0 42
Unmepnonayus KL (COP) monbko omonnexue (t omeoda menna) no
55513 2,7 4,0 4,8
Tonbko ropsiyee BopgocHabxeHWe
Monpaeka KN4 (COP) ansa MBC (cM. npunoxexue B) 1,01 1,03 1,04 1,08
KN (COP) Tonbko ans MBC (DHW) 2,4 2,4 2,5 2,6
TennonpousgeodumenbHocmb monbko 0na MBC (em. 5.5.5.1.3) 1,1 1,2 1,2 1,4
WHTepnonauwsa TennonpoussogutensHoctu ana BC npu t otBoja
35°C 1,76 1,78 1,79
UHTepnonauusa TennonpoussogutenbHocth ana BC npu t otBoja
45 °C 1,85 1,89 1,91
Kom6uHuposaHHas mennonpoussodumensHocme 0ns BC 1,93 1,88 1,83
KomMbBuHUpoBaHHLI pexumM (combi)
MHTepnonayus TennonpousBoaUTeNbHOCTU KOMBUHUPOBAHHOMO OTO-
nneHusa npu t oteopa Tenna 35 °C 9,1 9,5 9,7
MHTepnonayna Tennonpon3sognTenbHOCTU KOMOUHUPOBAHHOIO OTO-
nrnexHus npu t oteoaa Tenna 45 °C 8,8 9.1 9,3
Kom6uHupoeaHHas mernnoemkocmb SH npu t nomoka 85 9,2 9,6
CkoppekTupoBaHHoe 3HadeHue COP ans 35 °C (BT/BT) 3,8 4,4 5,1
CkoppekTupoBaHHoe 3HadeHne KM (COP) ans 45 °C (BT/BT) 3,1 3,5 41
WHTepnonauma KNO (COP)gompi TEMNOBOrO Hacoca AnA t oTsoja Tenna
35°C (cm. 5.5.5.1.3) 4,4 46 4,7
WHuTepnonauma KNO (COP )gompi TENMOBOro Hacoca UCTOYHUKa And t oT-
Boga Tenna 45 °C (cm. 5.5.5.1.3) 3,6 3,7 3,8
Uumepnonauus KL (COP)sompi (MeMnepamypa mennoHocumens) 2,8 3,8 4,4
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1.3.4 Otan 3. Koppekuna napameTpoB npu paboTe noj 4YacTUYHOR Harpyskoi

Tak kak Ana AaHHoro npuMmepa HET AaHHbIX UCMBITaHWA B COOTBETCTBUU ¢ [13], TO NoTepu, CBA3aHHbIE C LUKINYeC-
Kol paboToil, He MPWHUMaOT BO BHUMaHWE, a y4UTbIBAlOT TOMBbKO BCMOMOraTenbHYl0 3HEpruo Bo BpeMsa paboThl B
pexuMe pesepsa.

1.3.5 O1an 4. BbluucneHue TennoBbIX NoTepb Yepe3 060Mo4Ky NOLCUCTEMBI reHepaLm

I1.3.5.1 BblumcneHne obonoyvku (BHELLHEN rpaHuLpl) TENMOBOro Hacoca

Tak Kak 3Ha4eHWe TennoBbIX NOTepb Yepe3 BHELLHIOW rpaHuLy TennoBoro Hacoca He 3afjaHo, To TENMoBLIe NoTepu
Yepe3 06OMOYKy TEMIOBOro Hacoca BO BHWMaHWE He MPUHUMALOT.

I.1.3.5.2 Bbl4ucneHne TennoBelx NoTepb GydepHoro 6aka cUCTEMbl OTOMMEHMsA

CpepnHsaa TemnepaTypa xpaHeHus B 6ydoepHom 6ake cucTeMbl OTOMNNEHUS

CpeaHss TemnepaTypa XpaHeHUsi O 5,4 €CTb annpoKCMMaLUnA cpedHel TemnepaTypbl TEMIOHOCUTENA  MeXAY
TemnepaTypoi BXofla 1 BbIXofa B CUCTEMY OTOMNMNEHUS; BLIYUCNAOT No popmyne (16):

e _9 . . [ o _ o
eH,st,avg,j _ H,gen,f,_/2 Hdis,r,j =54 C + (542 C-10°C) —49°C. (r:20)

O6paTHyto TeMnepaTypy TenrnoHocuTens B pabounx ToUYKax BbIMUCANAIOT UHTEpnonsuuel pacyeTHOR pasHOCTU
TemnepaTyp (Npu pacyeTHOW TeMnepaType HapyXXHOro BO3fyxa) K HyreBoW pasHOCTM TeMnepaTyp Mpu Temneparype,
paBHO BHYTpPEHHEN TeMnepaType Bo3gyxa B oTannuBaeMoMm rnomeleHnu (em. 5.3.7.1.1).

TennoBble MNOTEpPW XpaHeHUs TennoBoi SHeprun B OydepHom Gake CUCTeMbl OTOMNEHUS BLIYMCASIOT NO

popmyne (14):

9 eHst.avgj— eHstamb_[ _Qstsby 1000t1 _
H.stls,j = Mgt sty 24 - (r21)

_(49-15)K 3304
=K 2,3 (kBT - uf24 v) 244

=23,9kBT - u.

Tennosble notepu TpyGoNpoBOAOB MEXAY UCTOYHMKOM BbipaboTku aHeprun u BydepHbliM 6akoM CUCTEMBI OTO-
nnenHua (cM. 5.5.7.1.3 n [24], popmyny (A.1) B npunoxeHum A).

Qy pils,j= 1000 Ulj -L; ( sk,out,j egen,amb)tH.hp,on =

QH,gen,out,j + QH,st,Is, i _

——Uj; -L; -0,
1000 i ~Li(Oskout,j —Ogenamb) Prnpsngl] (r22)
(2196 + 24) kBT -4 _ ;
1000 -0,2B1/M-K-10M (54 -15)K 85 kBT =20,4 kBTu.
COBOKyIHbIe TeMnoBble NoTepu oTonuTenbHoro BydepHoro Gaka-akkyMmynsaTopa:
QH,gen,/s,j = QH,SUS,j + QH,pi,/S,j = 23,9 KBTY + 20,4 KBT-y = 44,3 KBT-\. (I'23)

I1.3.5.3 Bbl4McrieHe TennoBbIX NOTEPb NpU XpaHeHWN GuIToBOW ropsyeit Bogb!

TennoBble NoTepu xpaHeHUs ObITOBOW ropsiyeil BOAbI BEIYUCINSAIOT C UCMOMb30BaHWEM 3HaYeHUN, NpUHUMaeMbiX
no obbemy 6Haka-akkymynaTopa Nno ymMon4aHuio Ha OCHoBe 06bema HaKonuTenbHoro 6aka B COOTBETCTBUM C Tabnuuewn
B.3 npunoxenus b.

MakcuMarbHble TennoBble MoTepu MNpu  XpaHeHuu TennoTel Ans 6Gaka ob6vemom 300n cocTaBnskoT
2,6 KBT - 4/24 4 npu pasHocTM Temnepatyp 45 °C. CKOppeKTUpOBaHHbIe NOTepU ANs aTUX TeMnepaTypHbIX YCIOBUA MOTYyT
ObITb BbIMMCIEHBI MO hopmyrne (14).

CpenHaa TeMnepatypa xpaHeHus B 6ake ana BC

CpefHioto TeMnepaTypy XpaHeHusi GbITOBOI ropsideii Bogbl OLEHMBaloT criefytowum obpasom.

TennooGMeHHWK pacrnonaratoT B HUXHeEN TpeTn Gaka-akkymynsTopa. CpeAHsAs TemnepaTypa BOKpyr Tennoob-
MeHHUKa paBHa 30 °C, a Ansi octasnbHoi YacTn Gaka NpuHUMatoT Heobxoaumyto Temnepatypy MBC, nsmepeHHyto Ha
BbIMYCKHOM OTBEPCTUM HakonmuTenbHoro Gaka. Takum oBpasoM, CpefjHiol TeMnepaTypy XpaHeHus GbiToBOW ropayei
BOAbl BBIMUCMAKOT B COOTBETCTBUN ¢ 5.5.7.1.2:

O stavg, = 0,67 - O stout + 0,33 - By sty = (0,67 - 60 °C + 0,33 - 30 °C) =50 °C. (r24)
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MoTepu XpaHeHusi TennoTel B 6ake MBC By 4 s ; BEIMUCTISIOT N0 (opmyne (14).

0 _Owstavg,i— Owstamp, Qstshy 10008;
W.stils,j = Aest,sby 24 =

(r'25)
_(50-15)K 330y
="K - 2,6 (kBT - u/24 4) - 544

=27,8kBT .

Ternossle notepu TpyGONPOBOAOB MeXAY UCTOUHWUKOM BLIPaBOTKN dHeprum u Gakom-xpaHunuwem MBC Quy s
(cM. 5.3.7.1.3 n [24], dopmyny (A.1) B npunoxeHun A):

Q/V,gen,out, J + Q/V,st,ls, J

1
Qw piss.i = Too0 Ui “Li (Ow stout.j —Ow,stamb): O nprongl =

K (124 + 28) kBT - v

-0,2BtMm -K - 10 m (60-15) kBT

__1
~ 1000 = 12,4B-u. (r:26)

CoBokynHble TennoBble noTepu 6aka-xpanunuiya aAns MC Qugen s, (M. 5.5.7.1.3):
Quwgents; = Qustisj + Qupitsj = 27,8 KBT -4 + 12,4 kBT-4 = 40,2 kBT u. (r27)

1.3.5.4 CoBoKynHble TENNOBbIE NOTEPU Yepes 060M04Ky NOACUCTEMBI FeHepaLn Quy gen s | BEIYUCNAIOT CNeay-
oM obpasom:

Quwgentsj = Qigentsj + Quigenisj = 44 kBT -4 + 40 kBT-4 = 84 kBT-u. (r28)

71.3.5.5 BoluucneHus no arany 4
BeluuncnieHns no stany 4 AaroT MTOroBble pesynbrarkl BblYUCAEHUA COBOKYNHBLIX TENNOBLIX NOTEPb YEPE3 BHELLHIOW
rpaHuLy Ha Bcex Lwarax.

MpumeyaHue—/[naToro, 4ToObl BEIMUCIIUTL NOTEpU Hepe3s 060104Ky TPYS, NPOBOAAT OLIEHKY NPOAOIKUTENb-
HocTW paboTbl B pexume oTonnerns u NBC ans eauHnYHon onepauumn Bo usbexaHne NOBTOPOB.

Tabnwunya MN11 — Pesyneratel 8Tana 4. BoluucneHue TennoBbix NOTEPL 060M04KN NOACUCTEMBI FreHepauu

Otan 4. BelYMcCneHWe TEMMoBbIX MOTEPb 060NOYKM War 1 War 2 Lar 3 LWar 4
UToro
Homep ByHkepa -1..-2 -2..4 4..15 15..35
Otonnexune (SH)
Ob6paTHas TeMmnepaTypa TEenoHocUTenss B paboumx Toukax
(cm. 5.5.7.1.1) 44 38 34
CpefHaa TemnepaTypa xpaHeHuda TennoTsl B OydepHom Gake
cucTeMel oTonneHus, °C [cM. cpopmyny (16)] 49 41 36
MoTepn XpaHeHWUs TennoTel B 6ydepHom Gake cMCTEMbI OTO-
nreHus, kKBT-4 [cMm. chopmyny (14)] 24 88 160 272
TennoBele noTepu TpybHoi 06BA3kM ans OydepHoro Haka
cucTeMbl oTonneHus, KBT-u [cm. [24], dopmyny (A.1) npuno-
XeHua Al 20 52 48 120
ObLwue Tennosble NoTepu 6ycdepHoro 6aka cUCTEMbI OTONMe-
HWA, KBT Y [cM. 5.5.7.1.3 n bopmyny (15)] 44 140 208 392
lopsyee BogocHabxeHne (DHW)
CpegnHsa TemnepaTypa xpaHeHuda IBC (cm. 5.3.7.1.2), °C 50 50 50 50
MoTepu xpaHeHus B Bake MBC, kBT -y, [cM. dopmyny (14)] 28 136 304 372 740
TennoBble noTepn TpybHoW obBAsku Gaka MBC, KBT-4, (cM. 12 57 122 98 289
[24], dopmyny (A.1) npunoxeHus A)
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3T1an 4. BbluMcneHne TennoBbIX NoTepb 060M0YKK LWar 1 Lar 2 LWar 3 Lar 4
UToro
Homep 6yHkepa -11..=-2 -2..4 4..15 15...35
O6wue Tennosble notepu xpaHeHus BC [cm. 5.3.7.1.3 u
dopmyny (15)] 40 192 426 370 1028
O6Lwue TennosLIe NOTEPU Yepes BHELLHIOW rpaHnLy Nogcuc-
TeMbl reHepauuu TennoThl 84 332 634 370 1420

-1.3.6 3ran 5. BbluucreHne pacxofa pe3epBHOW SHepruun

I1.3.6.1 OnpegneneHune pacxofa pe3epBHOW SHepruu, BbI3BAHHOrO TemnepaTypHbIM npegenom paboTocnocod-
HOCTU TENIOBOro Hacoca

OTonneHne nomeLLeHum

TennoHacocHoe o6opyfoBaHWe coxpaHsieT cBoto paboTocnocobHoCTL Npu TemnepaTypax Huxe paboyero npege-
na 55 °C, npu aToM 3aTpaT pe3epBHOI aHeprumn He TpebyeTcs.

BbiToBas ropsuasa Boga

Honto paboThl pesepsHOro Harpesarens Ans BC BcnefcTBue npegensHOro TeMnepaTypHoro akcnnyaTauMoHHo-
ro npejesia TemnioBoro Hacoca Ky py oprj BBIYMCTIAIOT N0 hopmyre (18):

Qu buoprj  Owout =Onpopr)  (60-55)K
k = DUoph) 2 : = =011
Wbu.opr.J QI/I/,gen,out,j (Ow out —Ow n) (60 —15) K (r29)

I1.3.6.2 Pe3epBHas sHeprus, pacxoayemas B CBS3U C HEJOCTaTKOM TEMONpou3BOgUTENBHOCTU

[na sToro npuMepa BbIYUCIEHWA NMPUMEHSAIOT MeTod MOAPOGHOro BLIMUCNEHUS, YTOOLI YCTaHOBUTL KONMUYECTBO
pes3epBHOI SHEPruK 13-3a HefjocTaTka HarpeBaTenbHON cnocoBHOCTM TemnnoBoro Hacoca (cM. 5.5.9.4).

[Ans Toro, YTo6bl NPUMEHUTL METOA NOAPOGHOro BLIYUCIEHUA PEe3EPBHOW BHEPTUM, MPOLOIIKUTENBHOCTL PaboThl
OLIEHUBAIOT B TemnepaTypHbIX Liarax ¢ MHTepsanom 1 K, T. €. BClo 3Hepruto, noTepm u HarpesaTesbHyo cnocobHocTs Ans
COOTBETCTBYIOLLMX PEXMMOB AENCTBUA CrefyeT ycTaHaBnmMBaTh B UHTepBanax (warax) 1 K go Tex nop, noka pesepBHas
3Heprus 6onblle He noTpebyeTca. CokpalleHHbli 0630p pe3ynsTupytoLlei Tabnuubl AN Nogpo6GHOro BblYMCNEHUs pe-
3epBHOI 3Hepruu npegcTaeneH B Tabnuuye 12,

Tab6nuya n12 — OnpegeneHve 3aTpaT pe3epBHOI 3HEPTUN

o &) =

> ol o8 s OL® — . - =

S 2 8| BE |.3e |B2%|c8|E : g lgs |8 |E
-3 s . 558 _ng GEE .nsg E:a) EA : = %m ] %A
F |o | £ |g8%| 58 (288 |68 22|38 |oF |3 |255(583_ |28
o ® o~ SN DEQ clg|loseq el gz |gx | s |28 cexae| 3
o s |co|(88s[FF8[8eglsg Icso|lSga|5e S8 | 289 © g 8% Se
eZ13S oS e 38| 858 cags (828|258 |65 (282|582 28 |5E(23
c - 3 o o s o

selE8 (28|20 85|l gor|oger| gt B |58 |588 88|82 |g8%( 88
gC|52|E5| 25| 85| %825 || 25|56 |358|2882|0 2|C83|8®
gL S| 285 csea|5EFa|mae] 8 s|ce X221 28|88 (=2 o
8|86 |8 |5c5| 552|582 | 395 | s.x|3 . |sEe|gde|z] %25
Sa|¥o | ESo|LEE| E8E|R5EE |E°| ET |5 8 |S8c|§8o|82|dFs| 2 §
> |EF | 8| 255 | & 2| 8 82 |8 5| xE|eg|a8Ff|owsc|ET |ogg|g ¢
E = 2 ot Q| & 3 o £ c sao|l B S T |Cs O % oo | gO@ 5 3
2 |g ® accP| a & g 50 o P s | B T g 8¢ (s8 | x0
2 I R - c 0 28| &8 | s © = 8L | 8
s [0} ITogo|l & § T =7 s 8a| 2o | & = g Og | § o}
2 TS & T =% o |8 g S s T
-1 26 1 8,3 1,0 8,3 2,0 0,5 2,7 0,4 3,6 26 1,0 8
-10 59 3 8,3 1.1 8,3 1,9 1.1 6,0 0,9 8,0 6,1 1,9 16
-9 65 4 8,4 1.1 8,4 1,9 1,3 6,5 1,0 8,8 7,0 1,8 15
-8 95 5 8,5 1,1 8,5 1,9 1,9 9,3 1,5 12,7 | 10,5 2,2 18
-7 183 11 8,5 1,1 8,5 1,9 38| 17,6 2,9 243 | 21,01 3,3 28
-6 242 15 8,6 1,1 8,6 1,9 53| 22,8 4,0 321 289 3,2 28
-5 218 14 8,7 1,1 8,7 1,9 50 | 20,2 3,7 28,9 | 271 1,8 15
-4 176 11 8,7 1.1 8,7 1,9 42 | 15,9 3,1 232 | 22,8] 04 4
3 | 466 | 32 | 88 1.1 8,8 19 | 116 | 413| 85 | 61,4 | 630 00 0
z 132
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AnA waros ¢ HefOCTaTKOM NMPOJOMKUTENBHOCTU BPEMEHU HarpesaTerbHas crnocoBGHOCTL TEMMNOBOro Hacoca AB-
NAeTcA He AOCTaTOYHOM ANA NOKPLITUS COBOKYMHOW MOTpeBHOCTW. PesyneTUpytollas pesepBHas 3Heprus MOXeT ObiTb
Bbl4MCNeHa Ha OCHOBE CTpaTeruu aBToMaTU4YecKoro perynmposaHus. MNpeanonaraeTcs, YTo aBToMaTUHYecKoe perynmnpo-
BaHue obecrne4nBaeT nojaqy pesepBHON SHEPrun B CUCTEMY OTOMMEHUS NOMELLUEHWH.

Pe3ynbTupyHoLLyto pe3epBHY0 3Hepruto ans wara 1 K Qpu cap, j BBIMUCTIAIOT NO PopMyre

Qpucap, = (tawhp,onj = teft)) Pnp,sngij = (3,64 —2,64) 8,3 KBT = 8,3 KBT-u. (r30)
I71.3.6.3 [Jona 3aTpaT pe3epBHOI 3Hepruu B aHeprosaTparax Npu OTOMMNEHUU NOMELLEHU

PesepBHasa aHeprusi MoXeT ObiTb cyMMUpoBaHa no waram 1 K B npegenax paccmarpueaemoro Lara. [Honto
PesepBHON SHEPTUU B COOTBETCTBYIOLEM LUAre Ky, 4, | BHICIISIOT No dopmyne (41):

Qr,buopr.j +QHipucap _ 132 kBT -
QH,gen,out,j 2196 kBT - 4

Khbu,j = = 0,06. (r31)

1.3.6.4 BbluncrieHne no BceM Llaram
PesynbraThl BelMMCEHUS 3aTpaT pe3epBHO SHeprv no BceM Liaram npueegeHsl B Tabnuue IM13.

Tabnwuuya N13 — Pesynsrarsl 9Tana 5. BoluncrneHne pe3epeHON 3HEPruK No BCem Liaram

Lar 1 War 2 LWar 3 War 4

Otan 5. [lonn pesepBHOW 3Hepruu o2 > 4 4 15 1535

[ona pesepBHOI 3Heprun OTOMMEHUS WU3-3a orpaHuveHus paboueii
npefenbHoOi TeMnepaTypsbl TEMNOBOro Hacoca [cM. dopmyny (17)] 0 0 0 0

[Jonsa pesepBHO/ 3Heprun OTOMMEHUS U3-3a HejocTaTka Tennonpous-
BoAMTENbHOCTU [cM. hopMyny (40)] 0,06 0 0 0

CoBokynHasi Aons pe3epBHOW SHEPrUW ANS OTOMNEHUA NOMELLeHN
[cM. hopmyny (41)] 0,06 0,000 0,000 0,000

[ons pesepBHoit aHeprum BC U3-3a orpaHuyeHuid NpegenbHoi pabo-
Yell TemnepaTypbl TeNMoBoro Hacoca [cM. popmyny (18)] 0,11 0,11 0,11 0,11

Hons pe3epBHoii sHeprum BC n3-3a HegocTaTka TeNNoNpon3BoAUTESb-
HocTu [cM. dhopmyny (40)] 0 0 0 0

CoBokynHas Jons pesepBHOWM aHeprun ansa obecnedveHus BC
[em. cbopmyny (41)] 0,11 0,11 0,11 0,11

I1.3.7 3Tan 6. BuluncrieHne NpOAOMKUTENBHOCTU paboTel ANA NapannenbHo paboTalolux CUCTEM C TpeMs pe-
XUMaMKU OeNCTBUSA

[na napannensHoi paBoTkl C TPEMA BO3MOXHBIMUA pexXuMamMu AEACTBUSA, T. €. TOMbKO oTonsieHue, Tonbko MBC
W ofHOBpeMeHHoe oTonneHne/BC, NPOAOMKUTENBLHOCTE peXuma Npu naparinensHoi paboTe OLEHWBAIOT CpaBHEHU-
eM. [paHW4HOE ycroBue A BPEMEHU OAHOBPEMEHHOTO AEHCTBMA — MMHUMYM MPOAOIDKUTENLHOCTM paboTel Benea-
CTBME 3HepreTUYeckux noTpeGHOCTEN ANA OTOMMEHNs NOMEeLEHNA 1 ropsiyero BOJOCHaOXeHus.

MpoaonxuTensHocTs paboThl AN MBC BLIMUCASIT ¢ TeMonpou3BoaUTensHocTelo MBC Npu  napannentHoi
paboTe, y4UTHIBAS Takke TENMoBLIe NOTepU TPYGONPOBOAOB MeXY UCTOYHUKOM BLIPAGOTKM SHEPrUN U HAKOMUTESBbHBIM
Gakom MBC ty pponj:

QW.hp,j _ (Qw,gen,out,j + QW,sI,Is,j + Qw,pi,ls,j )(1‘kw,bu,opr,j) _
Pw ,hp,combi,j Pw ,hp.combi,j

tW,hp,on,j =
(r-32)

_ (124 kBT-u + 28 kBT-4 + 12 kBT-4)(1-0,11) _ 7

193 kBT 6u

AHanorMiHo MPOAOMKUTENEHOCTL paboTel B pexuMe OTOMNEHUA MOMELWEHUA { ppy onj BBIYMCTSIOT NP
TENMONpPON3BOAUTENLHOCTM B PEXWUME OTOMMeHUs Npu NapansienbHo paboTe Tennosoro Hacoca, — y4uTbIBas
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TaKkke TernroBble MoTepu TpyOONPOBOAOB MeXAy WCTOYMHMKOM BLIpabBoTKM dHeprum u BycepHbiM  Gakom
OTOMMNeHUs:

tH.npon,j = =
Ap.on.g PH hp,combi,j ®H hp.combi,j

QH,hp,j (Quigenout,j + Qustis,j + Qu,pits.j) 1=Kt puoprj)

_ (2196 kBT -4 + 24 kB1-4 + 20 KBT-4) (1-0,06) _
8,5 kBT B

CﬂeAOBaTeﬂbHO, MaKCUMalribHyl0 nNpoAOJKUTENBbHOCTb pa60TbI B napannenbHoOM ,qeﬁCTBVWI TennoBoro Hacoca
tHw, hp,on,combimax,j ONPEAENALOT No chopmyne

tHW,hp,on,combi,max,j =min (tH,hp,on,j: tW,hp,on,j) = min (247 4,76 q) =76u. (|_.34)

247y, (r:33)

OfHaKko CMeHa Harpysku u BAUAHWE aBTOMATUHECKOrO perynupoBaHWA CHUXaIOT napannensHoe AeilcTBue, YTo
YUYNTbIBAETCA B NONPABOYHOM KO DULMEHTE fiompi B 3aBUCMMOCTW OT NPUMEHEHHOW CTpaTeruun ynpasneHus. Ons
npeacTaBneHHOW cUCTeMbl NonpaBoYHbli kK03 dUUMeHT 6biN paccunTaH ANA KOHKPETHON KOHGUrypaLumum cuctemel ¢
foompi = 0,7, NOSTOMY S3(D(HEKTUBHYIO NPOAOIKUTENLHOCTL NapannenbHoN paboTbl thy, on compij BHIMUCAAIOT Mo chopmyne

thp,on,combi,j = Teombi * thp,on,combi,max,j =76 '0:7 =53u. (|_.35)

OHepruio MBC, BbipaboTaHHyO NpU 04HOBPEMEHHOM OTONMEHUU U ropsiHeM BofoCHabXeHuu (napannenbHoe
AelicTBMe TennoBoro Hacoca) Qu xp compi ) BEIMUCTSIOT NO hopmyne

Qw.hp,combij = Pwhp,combij ~ tw,hp.oncombij = 534-1,93 kBT =102 kBT - u. (:36)
OcTankHyo 3Hepruto MBC Qu py sngyj BHIPaGaTLIBAIOT B PeXUME TOMNBKO rOPSHEro BOAOCHABKEHNS 1 BbIMUCTISIOT

no copmyne
Qw.np,snglj = Quinp,j — Quhp,combij = 146 kBT - 4— 102 KBT -4 =44 kBT - 4. (r.37)

AHarornYHo Hepruio oTomnneHNs nomellieHuit, BolpaboTaHHyto NpyU napannensHoM JeicTBUM TeNnoBOro Hacoca
QK hp,combi j» BBIMUCTSIOT Mo chopmyne

Qu,hp,combij = P, hp,combij - tH.hp.on.compij =934 - 8,5 KBT =451 KBT - 1. (r:38)
OcTarbHyl0 3Heprul OTOMMNEeHNs, BuipaboTaHHYo B PexXUMe eAnHUYHOrO AeACTBUS Qi pp sngsj OMPEAENAKT Mo
dopmyne

QH}hp'sng/,/' = QH,hp,j_ QH,hp,combi,j = 2105 KBT Y _451 KBT Y= 1654 KBT Y, (r39)
PacrnpegeneHine TenmnosbIX NOTepb XpaHeHUs B PeXUMe eAUHUYHOrO U naparersHoro AeicTBUi ocyllecTBnseT-

CSl C MOMOLLBI0 A0NM NapannenbHoro feicTBIS, KoTopas COOTBETCTBYET foomp;.
B [17] onpepensitoT KOMM4YecTBO NOABOAUMOrO 3/1eKTPUYecTBa AN MOKPLITUS TeMNOBLIX NOTePk XpaHeHUs. SHep-
reTuyeckast noTpebHocTs MBC npu napannensHoM AeWCTBUM TENTOBOro Hacoca 1 B peXnMe TONbKO 'BC cooTBeTCTBEH-

HO BblMUCNAIOT No dopmyne (38) BblMUTaHUEM noTepb XPaHEHUA € y4EeTOM TennoBbIX NOTEPb Tpy6onpoBOAOB MeXay
UCTOYHUKOM BbipaboTKN TENNOBO SHeprM N HaKoMUTENbHbLIM 6aKkom ANs ropsyei Bogbl:

Quw p.out.combij = Quinp.combij — (Qwistisj * Qupiss,) (1= Kw,bu,j) foomsi =
=102 KBr-y4—(28+12)KBT-4-(1-0,11)0,7 =77 kBT - y, (r40)
a TaKke no gopmyne
Qupp.outsnglj = Qump,snglj — (Quistis + Qupiss.) (1= twpw) (1= foomei) =
=44 BTy - (28 + 12)kBT-4(1-0,11)(1-0,7) =33 kBT - 1. (r-41)
MPOROMKUTENEHOCTE paboThl B peXuMe ToMbKO ropsvero BOAOCHabXeHNA tw,hp,on,sngij BEIMUCHAIOT NO dopmyne

Qw hpsnghi _ 44 kBT-4 _

tw hponsngl,) = O hpsngh.j 11KBT 40u. (r42)

COOTBETCTBEHHO MPOAOMKUTENBHOCTL paboThl B PEXNAME TOMBKO OTOMNEHUA NOMELEHWH ty oy on,snglj BEIMMCNS-
10T no cpopmyne

Qn,npsngl _ 1654 kBT-y
<H.hpSnaLl

timponsngli = G ppongt) BB KBT 190 (r43)
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COBOKYMHYI0 MPOAOIKUTENBHOCTE PABOTHI tyy o for j BEIMUCTISIOT MO chopMyrie

thp,on,tot,j =min (teff,j . tH,hp,on, sngl,j + tW,hp,on, sngl,j + thp,on,combi,j)
=min (289 4; 1954 + 40 4 + 53 4) = min (289 y; 288 1) = 288 u. (r44)

COBOKYMHYI0 NPOAOIKUTENBHOCTE paboThl TENOBOrO Hacoca orpaHnuuBatoT ahEeKTUBHEIM BpeMeHeM GyHkepa.
Bnarogaps nogpobHEIM BEIMUCIIEHUSIM PE3EPBHON SHEPrMU HET HEoBXOAUMOCTU NPUMEHSTH KOPPEKLUMIO U3-3a npeje-
na NPOAOIKUTENIBHOCTU paboThi.

NToroBble pesyneraTbl BbMUCIEHUS NPOJOIIKUTENBHOCTN paboThl U KonuyecTBa BbipaboTaHHOW 3Hepruun B pas-
HbIX pexumax paboTbl MO BCEM CTAaTUCTMYECKUM KraccaM TeMnepaTypbl HapyXHoro Bosgyxa (Laram) npeacTaBneHs B
Tabnuue n14.

Tabnwuuya 14 — Pesynsrathl sTana 6. BeluucneHne NpojormKkuTensHOCTU paboThl TeNnoBoro Hacoca U BbipaboTan-
HOW 3Hepruu NOACUCTEMON reHepaLum

Otan 6. BeluucrneHve npoaonXKuTenbHoCTU paboThl
Lar 1 LLar 2 Lar 3 LWar 4
Homep Liara .2 | 2.4 | 4.15 | 15.35 | "M
OtonneHue (SH) u NBC (DHW)
MNpopomkuTenbLHOCTL oTonneHus, 4 [cm. popmyny (33)] 247 902 1049 0 2198
MpoaomkutenbHocTb MBC, U [cM. hopmyny (32)] 76 377 868 1032 2353
MakcuManbHasi NpoAONXUTENBLHOCTL KOMOMHUPOBAHHOM
pabotbl [MuH (SH, DHW)], u [cM. popmyny (31)] 76 377 868 1032
AdppekTMBHAA NPOACTKUTENBHOCTL KOMOUHUPOBAHHOM
paboTbl, u [cM. hopmyny (34)] 53 264 607 0 925
OHeprusa ansa otonneHus, BblpaboTaHHasA B peXume KoM6u-
HUpOBaHHOro AeicTBuUsA, KBT-u [cMm. chopmyny (35)] 451 1422 5814 0 8688
OHeprus, BblpaboTaHHas ToOMbKO ANS OTOMNeEHUs, KBT Y
[em. dopmyny (36)] 1654 5851 4223 0 11728
OHeprusa ansa NBC, BbipaboTaHHasA B peXMmMe KOMOUHUpPO-
BaHHoOro gencTBus, KBt-u [cm. chopmyny (35)] 102 496 1110 0 1708
OHeprus, BblpaboTaHHas Toneko ansa MBC, kBT-4 [cM. dop-
Myny (36)] 44 212 476 1408 2140
PaGoTa Tonbko B pexume SH, 4 [cMm. dopmyny (28)] 195 638 442 0 1274
Pabota TonbKo B pexxume DHW, 4 [cM. bopmyny (28)] 40 181 387 1032 1640
Hons koM6uHupoBaHHOW paboThbi 0,70 0,70 0,70 0,00
O6LWasn npoaomKUTENbHOCTL paboThl 6e3 y4eTa HarpeBaTenb-
Hoit cnocoGHocCTK, Y [cM. dbopmyry (30)] 288 1083 1437 1032 3839
O6wasn npoaonmKUTeNbHOCTL paboTkl ¢ y4eToM paboThl B pe-
3epB.e, Y [cM. popmyny (39)] 288 1083 1437 1032 3839
Motepu xpaHeHUA B pexMMe KOMGMHUPOBaAHHOTO AeWCTBUA,
KBT-u [cMm. popmyny (38)] 25 120 265 0 410
MNoTtepu xpaHenua npu NBC, kBT-u [cM. chopmyny (37)] 11 51 114 329 595
NorpeSHocTb 3Hepruu ans MBC npu KOMGUHMpPOBaHHOM pa-
6ote, KBT-4 [cMm. chopmyny (38)] 77 376 845 0 1298
Norpe6HocTb aHepruu Tonbko ans MBC, kBT-y [cm. dopmy-
ny (37)] 33 161 362 1079 1635
MpumedyaHune—CTpoku, HabpaHHble NOMAYXKUPHBIM LWPUTOM, TOMBKO ANA NapannenbHo AeicTByOLWMUX

cucTeM.
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"1.3.8 Otan 7. JdononHuTenbHasa aHeprus
3aTpaThbl AONONHUTENBHON SHEPTUN Wep, 2x BBIMMCIISIOT MO dopmyne (42):

Wgen,aux = z"%(lag;en,aL/)(,}( ! tgen,aux,on,k- (F.45)

MpoAoKUTENbHOCTb PaboThl LUMPKYNSALMOHHBIX HACOCOB cucTeM cOopa HU3KOMOTEHLUMansHoro Tenna onpeae-
NS0T M3 NPOAOMKUTENIBHOCTU paboThl TENMOBOrO Hacoca, a LOMNOMHUTENBHYIO SHEPrUIO BbIMUCHSAIOT No dopmMyne (42):

Wgen,aux,sc = gen,aux,sc 'tgen,aux,sc =120 BT-288 4 = 35 kBT Y,
Wyen auxsby = Pgenauxsby (i = thwnpon) = 10 BT(330 4 —288 4) = 0,4 KBT-u.

PaboTy nepBu4HOro Hacoca B KOHPUrypaLusx ¢ HakonuTenbHbIMKU BakaMu-akkyMynsaTopamu yBA3bLIBaAKOT Takke C
paboToll reHepaTopa BbIpaboTKN SHepruu.

PaboTy B pexume OXuLaHUS paccMaTpuUBaIOT TOMbLKO Ha NPOTSHKEHWU BPEMEHU, KOorga UCTOYHMK BblpaboTku
3Hepruun He paboTaeT, T. e. LaroBoe BpeMs YMeHbLUeHO Ha Bpemsi paboThl UCTOYHMKA BbIpaboTku 3Hepruu.

Tak Kak UCnornb3ayrT 3Ha4YeHWs no [17], To Hacoc 3anonHerHna HakonuTenbHoro 6aka Ana MBC He AOMKEH NPUHU-
MaTbCsA BO BHUMaHWe, nockonbky oH BKrtodeH B KMO (COPy). OfHako Tennosble NOTepu Hacoca 3arpykn Haka-akKyMy-
naTopa AOMKHbI BbITh YYTEHBI.

NTorn BelMUCNEHUIA AOMOMHUTENBHOW SHEpPruK Nno Bcem Liaram n npeacTasneHsl B Tabnuue IM15.

Tabnuuya N15 — Pe3ynbraThl pacdeToB sTana 7. Bbl4ucneHWe AONOMHUTENbHOW SHEPrM NOACUCTEMbI FreHepaLun
TennoThl

Otan 7. JononHuTenbHan aHeprua

Lar 1 Lar 2 LWar 3 Llar 4

Howmep wwara .2 | -2.4 4.15 | 15.35 | UTore
[HononHutensHaa aHeprua Hacoca UCTOMHUKA HU3KOMOTEH-
LUuanbHoro Tena, KBT-4 [cm. dhopmyny (42)] 35 130 172 124 481
JononHuTenbHas 3Heprus nNepBUYMHOrO Hacoca, KBT-4
[em. cbopmyny (42)] 16 58 78 56 207
HononHuteneHas 3sHeprust AnNs pexuma pesepea, kBT Y
[cM. chopmyny (42)] 0,4 5 22 22 49
HononHuTenbHas aHeprus ANSA Hacoca Gaka-akKyMynsTo-
pa MBC, kBT -y (BkntoveHa B KN B cooTBeTcTBUM C [17]) 0 0 0 0 0
CoBokynHaa AononHUTeNbHas dHeprus, kKBT-u [cM. dop-
myny (42)] 51 193 272 202 717

MpumMevaHue — ONA AaHHLIX 3HAYEHUIA MOLLIHOCTU NOMAraloT, YTO OHU ABMSAIOTCA 3HAYEHNAMU MOLLIHOCTH,
He YYTEHHBIMU NPU CTAHAAPTHLIX (TUNOBLIX) UCNbITaHUSAX. [NA HACOCOB, HAaNPUMeP, A0S MOLLHOCTU YXe ydTeHa ANnA
Toro, 4ToGbl NpeogonesaTb NaAeHWe BHYTPEHHEro AaBrneHus B ucnaputene. [Ons anekTponpuBOAHLIX TENoBbIX
HaCcoCOB, KOTOPLIE NPOXOAST UCTILITAHWA B COOTBETCTBUM C [2], YNOMAHYTYIO AOSTH0 MOLLHOCTM BBIMUCTIAIOT M0 hopmyne

Bon; V' _ 150 mGap-2m3 _ 15000 H/m2-2m3 /4

Ngen,aux 0,3 B 3600c/y-0,3

Php.j= =27,8 BT

B [2] 3a¢pheKTUBHOCTb Tgen aux ABNAETCA NOCTOAHHON BENNUNHOIA 1 paBHa 0,3. Toraa HOMUHarbHas MOLHOCTb
Hacoca uctodHuka 6yaet pasHa 120 Br + 28 BT = 148 Br.

I71.3.9 3tan 8. ObLwme u Bo3BpaTHbLIE TENNOBLIE NOTEPU NOACUCTEMbI reHepaLuu

[nsa mexaHW4eckux BernoMmoraTesibHbIX KOMNOHEHTOB, NOAOBHBLIX HAacocaMm U BEHTUNSATOpaM, TerMsioBble NoTepu B
KOTOPbIX YacTUYHO NepefaloTcs B cpefly TeNNOHOCUTENS (CHATAIOTCA NOMHOCTLIO BO3BPATHLIMU), MOTEPU B OKPYXKaloLLyto
cpefly XapaKTepu3ytoTcsl 3Ha4EHUAMMU MO YMONYAHNIO Kgep, aux js = 0,2. [iNs BCNomoraTesibHbIX KOMMOHEHTOB, BbipabaTbl-
BaloLLMX Temnno (INeKTpudeckue ycTpoicTsa aBToOMaTUYECKOrO PerynupoBaHns unu TpaHcgopmatopbl U AOMONHUTENb-
Hble BCroMoratenbHble HarpeBaTterbHble YCTPOCTBa), MpUHUMAaLoT, 4To oblaa BcrnoMoraTenbHas 3Heprus TepsieTca
B OKpyXaloLei cpefe, T. €. 3Ha4YeHUe Mo YMONYAHMIO Kgen aux s = 1.
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TennoBble NOTEPU B OKPYXaloLLYO cpefy OT BCMoMOraTenbHOro KOMMOHeHTa K, Hanpumep, NepBUYHOrO Hacoca,
BbIYMCNAT no dopmyne (44)

Qgen,aux,/s,k,j = Waen,aux,k ) kgen,aux,/s,k =16 kBT-4-0,2=3 kBT 1. (I46)

OBuue TennoBble noTepu NOACMCTEMbI reHepaLii Quy gen fs torj BBIMUCNAKOT Mo hopMyne

QHW,gen,ls,tot,j = QHW,gen,ls,k"' QHW,gen,aux,/s,j = %Qgen,ls,k,j + QHW,gen,aux,/s,j =
= (44 KBT-4 + 40 KBT-4) + 12 KBT-4 = 96 KBT-\. (r47)

MonaratoT, YTO UCTOUHUK BbIPabOTKM SHeprum (TennoBol Hacoc), 6aku-xpaHunuwa (6ydepHbI OTONUTENBLHLIR 1
HakonuTenbHbId Ansa MBC) n BcromoraTenbHele KOMNOHEHTLI YCTaHaBNWBaKOTCA 3a npejenamMmu oTanniMBaeMoro npo-
cTpaHcTBa. MosToMy nokasaTerlb CHUXKEHUS TeMNepaTypbl byen = Dgen aux = 1 NPUHUMAIOT AN BCEX KOMMOHEHTOB.

TennoBble NOTepu B OKpyXatoLLyto cpefy OT BCMOMOraTenbHOro KOMMOHEHTa K, Hanpumep, NepBUYHOIO Hacoca,
CYMTaloT BO3BPaTHLIMU U BEIMUCAAT Mo dhopmyre

QHW,gen,aux,/s,rb/,k,j = Wgen,aux,k,j 'kgen,aux,ls,k (1 - bgen,aux)
= 16 KBT-4-0,2(1-1) = 0 KBT-u. (r.48)

TennoBble NOTepu Yepes BHELLHIOW rpaHnLy (06onoYKy) NCTOUHUKA BEIPAGOTKN SHEPrUK CUMTAKOTCA BO3BPATHLIMU
U BbIYUCTISIOTCS MO hopMyre

Quwgenisbrj = (Quigenssj+ Qugenis,) (1= bgen)
= (44 kBT-4 + 40 kKBT-4)(1—-1) =0 kBT u. (r49)

PesyneraThl BeUMcneHUs o6LIMX 1 BO3BPATHLIX TEMMOBLIX NOTePb MO BCeM LUaram npeacTasneHbl B Tabnuue L 16.

Tabnuya N16 — Pesynesratel 3Tana 8. BuiuncneHne obLMx U BO3BPpaTHLIX TEMMOBLIX NOTEPL MOACUCTEMBI FeHepaLuu

OT1an 8. BhMucneHne o6LKx/Bo3BpaTHBIX TENNOBLIX NOTePb

Lar 1 Lar 2 Lar 3 Lllar 4

Homep wara M2 | 2.4 4.15 | 15.35 | MToro
TennoBele NOTEPU LUPKYNALMOHHOIO Hacoca MCTOYHMKa
HW3KonoTeHumnansHoro Tenna, KBT-4 [cMm. dhopmyny (44)] 7 26 34 25 92
Tennosble NOTepU NEPBUYHOrO LIMPKYNALMOHHOMO Hacoca,
KBT- 4 [cM. cpopmyny (44)] 3 12 16 11 41
TennoBble NOTEPU Hacoca 3arpyskn baka-xpaHunuia, kBT y
[cM. coopmyny (44)] 2 7 9 7 25
Tennosble NoTepun B pexume pesepsa, KBT-4 [cM. popMyny
(44)] 0,4 52 21,7 21,9 49
O6LMe TennoBble NOTEPU BCMOMOraTeNbHLIX YCTPOMCTB B
OKpyatoLLyto cpeay, KBT-4 [cMm. doopmyny (44)] 12 50 81 65 208
OB6LwMe TennoBble NOTEpM NOACUCTEMBI reHepauuu, kBT .y
[cM. chopmyny (46)] 96 382 716 435 1629
BosBpaTHble TemnnoBele NoTepu OT BCnoMmoraTenbHbIX YeT-
poicTs, KBT-4 [cM. dhopmyny (45)] 0 0 0 0 0
BosBpaTHble TennoBble NOTepu Yepes o6onouky, KBT Y [cMm.
copmyny (47)] 0 0 0 0 0
OBLne BosBpaTHbLIe TENOBLIE NOTepU, KBT Y [cM. dhopmyny
(48)] 0 0 0 0 0
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1.3.10 3tan 9. BbluucneHue Konu4ecTsa 3Heprum, NogBOAUMON B NOACUCTEMY FreHepauun

[71.3.10.1 KonuuecTtBo aneKTpo3aHepruu, NoAgBOAMMON K TENNOBOMY Hacocy

KonudecTBo anekTpuiecTsa, NOABOANMOrO K TEMOBOMY HACOCY ANA OTOMNEHUS| Ep py, i j, BEIMUCISETCA CYyMMU-
poBaHWEeM 3neKTpu4ecTBa TONbKO ANt OTOMNMEHUA 1 napannensHoi paboTel No dopMyre

£ SHmpsngly Qppoombij  _ 1654 kBT-4 _451KBT-u
Hhpin.j = KAO(COP - " KOmcor o * -
ﬂ( )H,sngl J D«( )H,oombl, J 2,65 2,85
=624 kBT -4 + 158 kBT-4 =782 kBT u. (r:50)

KonuuecTBo anekTpuyecTsa, NogBOAUMOro K TenrnoBoMy Hacocy ans MBC Ey hp,inj BbMMCNSETCH CyMMUpOBa-
HUem anekTpudectsa Tonbko Ans MBC u napannencHoii paboTel no dopmyne

g _ Qwgenoutsngly . p . Swgenoutcombij L p
W.hpin.j ~kn ﬂ(cop)t,sngl,j es,sngl “*W ,sngl.tot, j KN ﬂ(COP)t,combi,j es,combi " ‘W ,combi,tot, j
- % +0,062 KBT- 3304 (1—0,7) + % +0,036 KBT-0,7-330 y = (r51)

=14 kBT-4 +6 KBT-4+ 27 KBT-4+ 8 KBT-4 =55 kBT u.

PesynbraTthl BEIMUCNEHUA KONUYECTBa SHEPruu, NnojBoAUMON K TENNOBOMY Hacocy ANSA NOKPLITUS TEMNoBON no-
TpebHOCTH, paccuUTaHHOW MO BCEM Laram, npefcTasneHsl B Tabnuue M17.

Tabnunya 17 — Pesyneratel 9Tana 9a. KonuyecTtso aHepruu, nogBoguMon K TENMOBOMY Hacocy

Otan 9a. BeluucrnieHve aHeprum, nNoABoAUMON K TeNNOBOMY Hacocy
War 1 War 2 War 3 LLar 4

Howep wara M.~2 | 2.4 | 4.15 | 15.35 | UTor
OnekTpocHabxeHne TeNnoBOro Hacoca TOMbKO AN oTomnse-
HUA, KBT- Y [cM. hopmyny (49)] 624 1468 876 2987
OnekTpocHabXeHWe TENOBOro Hacoca AfA KOMBGUHUpPOBaH-
Horo oTonneHus, KBT-4 [cM. hopmyny (49)] 158 632 1307 2097
OnekTpocHabxeHWe TennoBoro Hacoca Tonbko Ana MBC,
KBT-4 [cM. bopmyny (50)] 14 66 147 423 650
OnekTpocHabxeHne TensoBoro Hacoca A5 KOMOGUHWMPOBAH-
Horo BC, kBT-4 [cM. cpopmyny (50)] 27 98 190 315
OnekTpocHabxeHne ANA MOKPLITUA NOTEepb XpaHeHWs B pe-
XUMe efuHUYHOro AeidcTeuA, kBT 4 [cM. dpopmyny (50)] 6 30 67 200 303
BnekTpocHabXeHne AN NOKPLITUS NOTepb XpaHeHUs B pe-
XUMe KOMBUHWPOBaHHOrO AeiicTBuA, KBT-4 [cM. dopmyny
(50)] 8 40 91 0 140
ObLwee KOMMYECTBO 3MEKTPOIHEPTM, NOABOLMMON K TEMno-
BOMY Hacocy, KBT-4 837 2334 2678 623 6471

I1.3.10.2 KonuyecTBo 3Heprum, pacxogyeMoe pes3epBHbLIM Harpesarenem
Konu4ecTso 3neKTpOSHeprum Ans pe3epBHOro HarpeBatens Epy py, i, ; BEIMUCHSAIOT No dopmyne
(Qugenout,j +Quigents, ) Kupuj  (Qw genoutj +Qw gen is,j)Kw bu.j
Enw puin.j = + -
MH,bu w bu
(r52)

_0,06(2196 + 44) kB1-4 +O,11(124 + 40) kBT-4

095 095 =141 kBT-4 + 19 KBT-4 = 160 KBT- u.
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PesynbraTbl BEIMUCIIEHUA 3HEPTUN ANSA PE3EPBHOMO HarpesaTens u oblljee KOMMYECTBO NOABOAWMON 3MeKTpo-
3HEprun Ans NokpbITUA TENnoBoi NOTPeGHOCTH, paccunTaHHON No BceM GyHkepaM, npeacTaBneHbl B Tabnuue I 18.

Tabnuuya 18 —Pesynesrarhl sTana 96. BelMucneHne konuyecTsa 3Hepruu, NoABOAUMON K pe3epBHOMY HarpeBaTerto,
1 obLeit anekTpoaHeprum

Otan 96. BbluucneHue aHeprun, NoABOAUMOI K pe3epBHOMY HarpesaTento
LWar 1 Lar 2 War 3 LWar 4

Homep Liara N2 | -2.4 4.15 | 15.35 | MTor
OnekTpocHabxeHne pe3epBHOrO HarpeBaTena Ana oTonne-
HuA, KBT-d[cm. dhopmyny (52)] 141 0 0 0 141
OnekTpocHabxeHne peszepBHOro HarpesaTensa gna MBC,
KBT-4 [cM. dopmyny (52)] 19 93 209 185 506
ObLlee KONWYECTBO 3M1EKTPOSHEPruu, NOABOAUMON K pe-
3epBHOMY HarpeBaTento, KBT-4 160 93 209 185 648
OObLee KONUYECTBO 3MNEKTPOIHEPIUK, NOABOAUMON ANS No-
KpbITUS TennoBol noTpebHocTH, KBT- 4 937 2428 2886 808 7119

1.3.11 3ran 10. Pesynbrarbl pac4eToB

n1.3.11.1 Pe3ynsTupyoLue BLIXOAHbLIE 3HAYEHUA

B pesynkraTe BblYMCNEHUI NONYYEHB CNEAYIOLNE BLIXOAHBIE 3HAYEHUS:

- KONIM4eCTBO MOABOANMONA 3HEPrUK ANS NOKPLITUS TENNOBOW NOTPEBHOCTU Eyyy gen in MO hopmyne (53).

Eniwgen,in= Enwnpin * EHwbu,in = 6471 KBT-4 + 648 KBT-4 = 7119 KBT- v
- obLWMe TennoBble NOTEPU NOACUCTEMEI FeHepaLum Quwgenis tot N0 dopmyne (46):
QHW,gen,Is,tot = QH,gen,ls + QW,gen,ls + QHW,gen,aux,Is =
=392 kBT-4 + 1028 kBT-4 + 208 KBT-4 = 1629 kBT \v;
- BO3BpaTHbIE TENNOBbLIE NOTEPU NOACUCTEMbI reHepaumMn Quw gen ss rbitor MO POPMyne (48):
Quw,gen ismitot = Quw,gen,is,rol ¥ Quwgen,auxismr = 0 KBT-4+ 0 KBT-4 =0 kBT-y;

- obuwee KoNMYecTBO BCNOMOraTeslsHOW 3SHeprum Ans paboTel NOACUCTEMbl FeHepaLuu Wiwgenaux MO
dopmyne (42):
Whw genaux = 717 KBT- 4.

1.3.11.2 JononHuTenbHbl€ BLIXOAHLIE 3HAYEHUS:
Obwan Tennosas aHeprus, BblpaboTaHHas pe3epBHLIM HarpesaTeneM Quyy p,, — no dopmyne (52):

Quwbu = Enwpuin' Muwbu = Qwbu.opr + Qi bucap =
=0,11(3300 + 1028) kBr-u4 + 132 kBT-4 =608 KBT- u;

-06Ll.laF| TennoBad 3Heprua, BblpaGOTaHHaFl OTOMNUTENbHOW CUCTEMOW TEensioBoro Hacoca

QHW,hp no
dopmyne (29):

C)HW,h,o = Qugenout ¥ Qugenis * QW,gen,out+ Qwgents = Quwpu = 20158 KBT-u + 392 kBT-u +
+ 3300 kBT-4 +1028 KBT-4 — 608 kBT- 4 = 24271 kBT \v;

- Ce30HHasA xapakrepuctuka SPFyy gen MO popmyne (54):

SPFuw,gen = (Qu,genout ¥ Quigen out(Enw,gen,in * Whwgen,aux) =
= (20158 kBT-4 + 3300 KBT-4)/(7119 KBT- 4 + 717 kBT-4) = 3,0;
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- MokasaTeNb CE30HHOW XapaKTepuUCTUKM AMs TENNoBoro Hacoca SPFy ,, No dopmyne (55):

S'DFHW,hp = (QH\/V,hp)/(EHVV,hp,in+ Wgen,aux,sc + Wgen,aux,sby) =
= (24271 kBT-4)/(6471 kBT-4 + 461 kBT-4 + 49 kBT-4) = 3,5;
- obLyee KOMMYeCTBO MCMOMb30OBaHHOW TEMNoThl OKpyXKatoLlei cpeabl Quw,genin Mo dopmyne (1):

QHWgen,in = QHW,gen,out + QHW,gen,Is_ EHW,gen,in - kgen,aux,ls,rvd : WHW,gen,aux =

= (20158 kBT 4 + 3300 kBT-u) + (392 kBT-4 + 1028 kBT-4) — 7119 kBT-4 — 0 KBT-4 =17 760 kBT- u.

PesyneTupytowne 1 JONOMHUTENBHbIE BLIXOAHBIE 3HAYEHUS] BEIMUCIIEHWI NOACUCTEMbI FeHepauu NPeACcTaBNEHbI
B Tabnuue M 19.

Tabnuya N19 — PesyneraTsl atana 10. BbiuucrieHne BLIXOAHBIX 3HAYEHUI NOACUCTEMbI FreHepauum

Otan 10. BbixofHble 3HAYeHUA MOACUCTEMBbI reHepauun
War 1 War 2 War 3 War 4

Howep wara 1.2 | -2.4 | 4.15 | 15.35 | VT
MopBOAMMas 3HEPTUA Exyy gen,in, KBT- Y [cM. dopmyny (53)] 997 2428 2886 808 7119
OBwwue Tennosble NOTePN Quigen s tot, KBT-4 [CM. dopmyny
(46)] 96 382 716 435 1629
ObLyne BosBpaTHble TennoBkle NOTepU Quyy gen ss bl tot, KBT M
[em. dbopmyny (48)] 0 0 0 0 0
Obwasa BcnomorateneHas 3Heprus  Wiwgen aux, KBT M
[eMm. dhopmyny (42)] 51 193 272 202 717

[ononHuTenbHble BbLIXOAHbLIE 3HAYEHUS

ObLwwas Tennosas sHeprus, BelpaboTaHHas pe3epBHLIM Ha-
rpesatenem Quyy by, KBT-4 [cM. dhopmyny (52)] 608
ObLwas Tennosas 3Heprusi, BelpaboTaHHas TENNoBbIM Haco-
COM Qpy pp, KBT-4 [cM. chopmyny (29)] 24271
BcecTopoHHsIA Ce30HHas XxapaKTepucTuka MOACUCTEMBI
reHepau SPFyy gen [CM. dpopmyny (54)] 3,0
BcecTOpOHHASA ce30HHas xapaKTepucTuka TernnoBoro Haco-
ca SPFyw pp [CM. chopmyny (55)] 3,5
COBOKYMHOE KONUYECTBO UCNONL3OBaAHHOM TEMMOTHI OKpYyXa-
toLLieit cpeAbl Quigen,in KBT- 4 [cM. popmynty (1)] 17760

I2 NMpumep BbluucneHun B TabnuuHoi oopme

2.1 KoHdurypauua cuctembl

MonepeMeHHas KOMOGUHMpOBaHHas paboTa aNeKTPONpUBOAHOrO NapOKOMIMPECCUOHHOro TENMOBOro Hacoca ¢
BWOM TEMNSIOHOCUTENA «BO3AYX — BOAA» AN OTOMNMEHUs NOMELLEHWIA U NPpou3BoACTBa BbITOBOW ropsadei BoAabI.

BuBaneHTHas KOHCTPYKUUA C SNEKTPUYECKUM pe3epBHbIM HarpeBaTeneM U HakonuTenbHblM Gakom ropsdero
BOAOCHabXeHUA, T. €. 3arpy304HLI Hacoc Baka-XxpaHUnuLLa, BKIOYEH B rpaHuLy CUCTEMBI.

2.2 BxogHble AaHHbIe ANA BblYUCIIEHUs

BxogHble AaHHble Ansi BulYUCNeHUs (cormacHo 5.5.2) npeacTaBnsaloT cobol rpaHUYHbIE 3HAYEHUA MECTONONOXe-
HUS paccyUTLIBAEMOI TEMNOHACOCHOW YCTAHOBKU. Taloke UCMONb3YHTCA AaHHblE TEMMepaTypbl HapYXHOro BO3Ayxa M
COOTBETCTBYIOLME OLieHEHHbIE, NpuBeAeHHbIe B Tabnuue A.1 npunoxenus A.

MapaMeTpbl cUCTeMbl OTOMNEHMS NOMELLEHWIA NpefcTaBneHsl B Tabnuue M21. HeiictBue B pexume MBC, napa-
meTpbl cuctembl MBC npegcTaBneHsl B Tabnuue 122, Obwne napaMmeTpbl TEMNOBOrO Hacoca NpeacTaBneHbl B Tabnuue
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23, a xapaKTepucTuKa TennoBoro Hacoca, AEWCTBYIOLLEro TOSIbKO B PEXUMEe OTOMMEeHUs NoMeLleHuit cornacHo [29],
[OCT 26963, NTOCT P M3K 60335-2-40 Ha npoBefeHUe UCNbITaHUIA NpeAcTaBneHa B Tabnuue 024,

Ta6nuuya 20 — MpaHU4HbIe ycrioBUS

A MeTeoporioruyeckue AaHHble
A1l MecTononoxeHune TennoHacocHol ycTtaHoBkK (cM. Tabnuuy A.1 npunoxenus A) | Gelterkinden, BL, CH
A2 PacueTHaa TeMnepaTypa HapyXHOro Bo3jlyxa g ges, °C -8

Tabnuuya N21 — Jeictere B pexmme OTONNEHNS NOMELLEHWNI

B BxoAaHble AaHHble OTONMEHUA NoMeLleHun
B1 OHepreTudeckas noTpeCHOCTE AN OTOMEHUS MOMeLleHUin Qp gen out, KBTH
(cornacHo [8]) 10960
B2 Pac4eTHasa TemnepaTtypa BHYTPU MOMELLEHNUS 6, gos °C 20
B3 Tun cucTembl OTONMeHUs (paguaTtopbl/KoHBeKTOpLI/Non/cTeHa/Bo3gyx) TennbiA non
B4 PacyeTHasa Temnepatypa TEMNOHOCUTENA O7 o5 (MPU PacHeTHOM TemnepaType
Hapy>XHOro Bo3ayxa 6 ges, °C 28,5
BS Mepenag TemnepaTypel B OTOMUTENBHOW CUCTEME B PACYETHbIX YCIOBUAX
AB o ges K 3
B6 BepxHuii Npefen HapyXHOW TemnepaTypsl Npu OTOMAEHUN By, °C 14
B7 Touka BanaHca gns OTONMEHUA NOMeLLEHWA B4, °C -5
B8 Bpems oTKko4eHna paboTel Tennosoro Hacoca g, y/a 0
B9 BydepHblit Gak-xpaHunuwe Ans oTonneHns (aa/HeT) Het
B10 Pe3epBHbI HarpeBaTenb (Aa/HeT) Oa
B11 Tun pesepBHOro HarpesaTena (ANEKTpU4ecTBo/ras/Tonnmeo) SrnekTpu4eckuin
B12 Pexum peiicTBUA pe3epBHOro  HarpesaTens  (nonepemeHHblil/napannens-
HbIW/MaCcTUYHO NapannenbHbIN) MapannenbHbIit
B13 O PeKTUBHOCTL pe3epBHOro HarpeBaTens My, 1

Tabnwuya 22 — feiictaue B pexume MBC

C BxoAHble gaHHble BbITOBOTO ropsvero BogocHabxXeHns
C1 SHepreTuyeckas notpebHocTb Ana MBC Quygen out, KBT Y (cornacHo [18]) 1179
C2 TemnepaTypa CeTeBOW XONMOAHOW BoAbI HA XOfe Oy stjn “C 15
C3 CpefaHsist TeMnepaTypa ropsiyeit Bogbl Ha Beinycke U3 6aKa Oy st our °C 48,5
C4 O6beM HakonuTensHoro Baka MBC Vi g, N 200
C5 MoTepu Tenna Npu XpaHeHUU B HakonuTerbHOM Gake Qyy st spy, KBT-4/cyT 4,2
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OkoxYaHue mabnuupi .22

C BxogHble AaHHble BbITOBOrO ropsvero BoAocHabxeHua
C6 Pa3sHocTb Temneparyp npu ucnbitaHun 6aka By st spy, “C 40
c7 TemnepaTypa okpyXatoLleil cpefibl BOKpYr 6aKa Oy st amp 15

MoTepu TpyGONpOBOAOB BKMIOYEHEI B 3HaYeHWe noTepb Gaka-xpaHunuiya

Pe3epBHbLI HarpeBaTernb Takoil e, Kak B OTONUTENbHOW CUCTEME

Tabnwuya 23 — Tennooit Hacoc

D TennosoW Hacoc
D1 Tun TennoBoro Hacoca «Bo3gyx — Boga»
D2 Tun npoussofcTBa OLITOBOM ropsiveil Bogbl MonepemeHHbIR
KOMBUHUPOBaHHLIN
D3 PerynuposaHue Tennosoro Hacoca («ON» — «OFF», war, nepemeHHas ckopocTb) «ON» — «OFF»
D4 TemneparypHbliii pabouuii npeaen By, o °C 55

Tabnuuya 24 — XapakrepucTuka AeACTBMS TENNIOBOrO Hacoca TOSNbLKO AfS OTOMNMeHUs

E TonbKko oTorneHne nomMeLyeHuin (cm. [29])

E1 TemnepaTypa MCTOYHMKA Tenfa HW3KOro noTeHuuMana B KOHTPOfb-

HOM Touke B, °C -7 2 7 20
E2 HWKHAS TemMnepaTypa 0TBOJ& B KOHTPONbHOW Toudke Oy, °C 35
E3 BepxHAs TeMnepaTypa 0TBOJa B KOHTPONBHOR To4ke B, °C 50
E4 KA (COP) npu TemnepaType oTBofa Tenna 35 °C, BT/BT 2,9 3,3 3,6 4.6
ES KA (COP) npu TemnepaType oTBoga 50 °C, BT/BT 3,0 3,5 2,7 3,4
E6 HarpeBaTtenbHas crnocoBHOCTL MpWU TeMMepaType oTBOJa Terna

35°C @y ppsngn KBT 3,4 4,2 4,7 8,5
E7 HarpeBaTenbHaa crnocobHocTe NpU TeMnepaType OTBOAa Temnna

50 °C Oy pp,sngn BT 7,7 8,7 9,9 57

Tabnuua 25 cogepXWT NOABOAUMYIO ANEKTPUHECKYIO MOLLHOCTb AS1S paboThl BCMOMOraTenbHbIX KOMMOHEHTOB U
napameTpbl TENOBLIX NOTEPb BCMOMOraTesibHbIX KOMNOHEHTOB. MOLHOCTE BEHTUNATOPA HAPYXXHOro BO3AyXa BKIHOYa-
eTcs B 3HadeHue KM (COP), npuBeaeHHble B Tabnuue M24. LIMpKyNsSUMOHHLIA HAacoc OTOMNEHUA NOMELLEHWA NPUHK-
MaeTCsl BO BHUMaHWe B cMCTeMe pacnpejerneHuns, Tak Kak rnapaBnnyeckasn pa3ssaska Mexay nogcucremMamMu reHepawuu
W pacnpefeneHuns He ycTaHaBnMBaeTCs.

Tabnuuya 25— MNoTpebneHne MOLHOCTU BCNoMoraTeflbHEIMU KOMMOHEHTaMU

F BecrnomMoraTenbHble KOMMNOHEHTbI
F1 MoTpebnsaemas MOLYHOCTL HACOCOM 3anosiHeHust Saka-xpaHunuwa Ps BT 33
F2 MoTpebrisiemMas MOLHOCTbL ANt aBTOMATUYECKOro PerynnpoBaqus Py, BT 10
F3 Hons noTepk BernoMoraTentHoW SHEPTUKM Hacoca B OKPYXatoLyto Cpely Kyen auxis 0,2
F4 lNokasaTeNlb CHUXEHWUs! TeMnepaTypbl byep, aux 1
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2.3 BbluucneHue

BbluncneHune BLINOMHAKT N0 TPeM LWaraM Ans OTONSEHUs U YeTbipeM WaraM — gns MBC. Paboune Toukn, cooT-
BETCTBYIOLLME KOHTPONBHLIM TOYKaM, NpuBefeHsl B Tabnuue IM24.

[na BelYUCNEHNs pe3epBHOW SHEPrUK UCMOMb3YIOT YIPOLLEHHBIA cnocob Ha ocHoBe Toukn BanaHca u napannens-
HOro pexumMa AeilCTBMSA TENOBOrO Hacoca. Tak Kak pacdeTHble 3Ha4YeHWs TemnepaTypbl AN OTOMMEHUs U ropsiyero
BOJOCHabXeHNs HwKe npefencHoii paboyel TemnepaTypbl TENIOBOrO Hacoca, TO pe3epBHas aHeprus He TpebyeTcs
BCreACTBUE 3KCMIyaTaLUoOHHOro orpaHnYeHuns], NOCKONbKy pesyrnsTraThl UChbITaHUi B pexxuMe MBC B cootBeTcTBUU C [17]
OTCYTCTBYIOT, @ KOH(UrypaLmsa cUCTemMbl TENMOBOrO Hacoca OTHOCUTCSA K MOMepeMeHHOMY TNy, U ropsdee BogocHabxe-
HWe paccUUTLIBAKOT C UCMONb30BaHUEM HarpeBaTenbHOW XapaKTepUCTUKU OTOMMEHNS, 3Ha4YeHWe KOTOPO Nomny4yeHo no
cpegHeil Temnepatype Harpysku (cM. 5.5.5.2).

3Ha4eHNa UCNbITaHUA C YaCTUYHOW Harpyskoi cornacHo [13] Takke He Oblnu nomny4YeHbl. [10STOMY HET YeTKoi
KOPPEeKLUM YacTUYHOIR Harpysku, a yduTblBaeTcs TONbKO NoTpebneHne sHepruu BcriomMoraTesibHbIMU KOMMOHEHTaMU B
pexvme pesepsa.

Beluucnenusi B TabnuyHoli hopme npefctaeneHsl B Tabnuue 126, Bo BTopom cTonbLe cofepaTcs CChifIKM Ha

chopmMynbl B pasgene 5.

MpuMeuyaHUe— PesynbraTbl MOTYT Clerka oTNINYaTLCS BCMEACTBME UX OKPYITIeHUS.

Tabnuuya 26 — CBogHas Tabnuua BbIMUCNEHUS CNOCOBOM CTAaTUCTUYECKOrO Knacca TemnepaTtypbl HapyXHOro
BO3jyxa (noLuaroBklil cnocob)

Llarn
dopmMyna/cebinka UToro
1 2 3 4
OHeprusa no 6yHkepam (cM. 5.3.4)
G1 Paboune Toukn Mo KOHTPONbHLIM -7 2 7 20
To4kaM
G2 HwxHWin npegen B cepeauHe -1 -2 4 14
KOHTPONbHBLIX TOYeK
G3 BepxHuit npepen B cepeauHe -2 4 14 35
KOHTPOJBHBLIX TOYeK
G4 BecoBoit koshpuumeHt SH ®opmyna (4) 0,11 0,41 0,48 1,00
G5 SHeprua oTonneHus, KBT-Y G4-B1 1223 | 4528 5210 10 960
G6 LlaroBoe Bpems, Y Popmyna (6) 330 |1604 3262 | 3564 | 8760
G7 S heKTMBHOE LIaroBoe Bpems, Y ®dopmyna (7) 330 (1604 3262 | 3564 | 8760
G8 BecoBoii koacppumeHT MBC ®opmyna (8) 0,04 | 0,18 0,37 0,41 1,00
G8 | 3Heprua MBC, kBT -y G8-C1 44 216 439 480 1179
XapaKkTepucTrKka TennoBoro Hacoca B paboynx Toukax (cM. 5.5.5)
G10 | UcnelTaHne pacxofa Mo Macce, MpoussoauTess, 0,20
Kr/c dopmyna (10)

G11 | PaBounit MaccoBelil pacxoa, Kr/c ®opmyna (10) 0,27
G12 | Monpaska COP npwu oTBoge 35 °C ®opmyna (11) 0,99 |[0,99 0,98
G13 | Monpaeka COP npu otBoge 50 °C ®opmyna (1) 1,00 | 0,99 0,99
G14 | COP ¢ nonpaskoit Ha 35 °C, BT/BT G12-E4 2,88 3,22 3,48
G15 | COP c nonpaekoii Ha 50 °C, BT/BT G13-ES 2,01 2,27 2,68
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lIpodomnxeHue mabnuupi .26

LWarn
dopmyna/cebinka UToro
1 2 3 4
G16 | Temnepatypa nogauum, °C [pounssoguTens, 28,5 26,5 2572
dopmyna (b.1)
npunoxeHuns b
G17 | COP otonneHusa (SH), BT/BT WHTepnonayusa 3,25 3,76 4,00
G14, G156 —G16
G18 | TennoeMKocTb (HarpeBaTenbHas MHTepnonauuna 3,78 | 4,88 512
cnocobHocTk) SH, BT E6, E7T— G16
G19 | CpegHss TeMmnepaTypa Harpysku, 0,95-C3 (cornacHo b.2 46
°C npunoxexHusa b)
G20 | CORPIBC DHW, BT/BT MHTepnonauuna 2,26 2,55 2,93 3,72
G14, G15— G19
G21 | HarpeBaTenbHasi cnoco6HOCTL Npu WHTepnonayusa 2,64 3,41 4,14 5,90
cpeaHei TeMnepaType Harpysku, E6, E7T —G19
KBT
TennoBble NoTepn Npu XpaHeHun (B HakonutensHoMm bBake) (cm. 3.3.7)
G22 | CpeaHsas TemnepaTypa XpaHeHus, 53722 43
°C
G23 | lMNoTepu xpaHeHus npu NBC, kBT -y ®opmyna (14) 40 196 400 437 1073
G24 | BelpaboTka aHeprun gnsa BC, G9 + G23 85 412 839 916 2252
KBT-y
PesepBHas aHeprusi (cM. 5.5.8.3, ynpoLyeHHbIn cnocob)
G25 | Jona pesepBHOW 3Hepruu ®opmyna (24) 0,025 0 0
G26 | PesepBHas sHeprus, kBT-4 G5+ G25 31 0 0
MpogomknTensHOCTE paboThl (cM. 5.5.9)
G27 | MNpoponkuTensHOCTL oTonmne- G5/G18 315 928 1017 2259
HUS, Y
G28 | MpogomkutensHocTb MBC, Y (G9 + G23)/G21 32 121 202 155 510
G29 | Obuwas npogonxuTensHoCcTs pabo- G27 + G28 347 | 1049 1219 155
Tbl, Y
G30 | 3ddbekTnBHOE BpeMs paboThbl, U MuH (G29; G7) 330 1049 1219 165 2763
G31 | JononHutensHasa pesepBHasa aHep- Ecnu (G29 > G30), 64 0 0 64
s, KBT- Y G18-(G29 — G30);
unn 0
G32 | KonnyecTtBo nofBOAMMON pe3eps- (G26 + G31)/B13 95 0 0 95
HOW 3aHepruu, BT -4
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LWarn
dopmyna/cebinka WUToro
1 2 3 4
HononHuTensHan sHeprus (oM. 5.3.10)

G33 | BernoMoraTensHas aHeprua B pe- F2 - (G8 -G30) 0 6 20 34 60
XuMme pesepea, KBT-u

G34 | BenomoraTenbHaa aHeprusa Ha- F1-G28 1 4 7 5 17
rPY3K1U XpaHeHusi TennoThbl

BosBpaTHble Tennoskble notepu (cm. 5.5.11)

G35 | BosspaTHble TennoBele notepu oT | (G33 + G34 - F3) - (1 —F4) 0 0 0 0 0
BCNOMOraTefbHbIX YCTPOWCTB,
KBT-4

G36 | BosspaTHble Tennoskble NOTepu OT G23-(1-F4) 0 0 0 0 0
Gaka-xpaHunuwa BC, kBT -y

O6Las aHeprua anekTponpusoga (cm. 5.5.12)

G37 | Konuyectso anekTtpoaHepruum, nog- | (G5 — G26 — G31)/IG17 347 1203 1302 2852
BOAMMON K TENMOBOMY Hacocy B
pexumMe otonneHus, kBT Y

G38 | Konu4yecTso aneKkTpoaHeprum, nog- (G9 + G23)IG20 38 162 286 246 732
BOAWMMON K TENMOBOMY Hacocy B
pexume BC, BT -4

G39 | Obllee KonuM4ecTBO AnNeKTpuYec- G37 + G38 384 (1365 1688 246 3583
KOW 3Hepruu, noaBoAWMON K Ten-
rioBoMmy Hacocy, KBT-4

BbixogHele 3Ha4veHua (cm. 5.3.13)

G40 | OnekTpoaHeprua ANA NOKpLITUA G39 + G32 479 1365 1588 246 3679
TennoBon NoTpebHocTn, KBT-Y

G41 | CoBokynHasa BcnomoraTencHaa G33 + G34 1 10 27 39 77
3Heprua, kBT-4

G42 | CoBokynHble TennoBble NOTepw, G23 + (G33 + G34'F3) 40 203 421 472 1136
KBT-y

G43 | Obwue Bo3paTHLIE TENNOBLIE MO- G35 + G36 0 0 0 0 0
Tepu, KBT-4

G44 | Ucnonb3oBaHHaA TemnnoTa OKpy- G5+ G9 + G23 - G40 828 |3576 4460 670 9534
Xatowjen cpeasbl, KBT-4

G45 | Tennosas 3Heprus 3a cyeT pesep- G26 + G31 95 0 0 0 95
BHOro Harpesartens, kBT

G46 | Nokasatenb SPF reHepauun (G5 + G9)/(G40 + G41) 3,23

G47 | Nokasatens SPF Tennosoro Ha- | (G5+ G9 + G23 — G45)/ 3,60
coca (G33 + G39)

n puMedYyaHune — BbluncneHune cucremel CpaBHMBaKT CO 3HAYEHUAMU MOHUTOPWUHIra pa6OTbI TENNoHacOCHOW
YCTaHOBKW 3a roja. PaaHmua B NoKa3atene Ce30HHOro (p)'HKLWIOHVIpOBaHVIFl Mexay MOHUTOPUHIOM U BbIYUCNEHUEM CO-

cTaBnaeT okono 6 %, YTo HaxoAMTCA B AUanasoHe TOYHOCTM 3HadeHui KO (COP).
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Mpunoxenue [
(cnpaBouHoe)

Mpumep Ta6NUYHBIX 3HAYEHUI METOOUKN CUCTEMHON TOMOJIONUU B KAYeCTBe
HaUMOHaNLHOro NpuNoXxeHus ana Huaepnanaos

0.1 O6wume nonoxeHusa

Tabnuuel 0.1 — 0.8 npuBeaeHsbl B Ka4ecTBe npuMepa BO3MOXHOIMO HaLMOHaNbHOMO NPUNOXeHWUs ¢ Tabnuuamm
BbIXOAHEIX AaHHbIX, MPeAoCTaBNeHHbIMU [oNnaHgCckUM MHCTUTYTOM Mo cTaHgapTusauun NEN ans Hugepnavgos [30].

Ce3oHHasa apeKTUBHOCTb M BCNOMOraTenbHOEe SHepreTudeckoe notpebneHne Ans TEMfOHACOCHbLIX YCTAHOBOK B
KUnNbIX U HEXUNbIX 34aHnsax B HuaepnaHgax.

[.2 O6nactb NpUMeHeHUsA

HacToswas meTogmKka ycTaHaBnnBaeT NOpALOK BelYMCNEHUA ANSA pacdeTa KONMYECTBEHHOMO BblPaXXeHUS CEe30H-
HOI xapakTepucTukn SPF, obLleil ce30HHON 3hPeKTUBHOCTU, NEPBUYHOIO NOTPEONEeHNA 3HEPrun U BCTIOMOraTenbHOro
3HepreTU4eckoro nNoTpebrneHns oToNUTENbHbIMA YCTaHOBKAMWU C OLHWUM UMW HECKONbKUMU TEMNOBbIMA HacocaMMu.

[aHHbI MeTog NPUMEHSIOT ANSA XUMbIX U HEXMUNBLIX 34aHWMA B HuaepnaHgax.

.3 Ccbinku

Bce ccbinky Ha AaHHble UCTBITAHWSA 3NEKTPOMNPUBOAHLIX TEMMOBLIX HACOCOB UMEIOT OTHOLLEHUE K [2].

[.4 Ce3oHHaA xapaKTepUCTUKa TennoBoro Hacoca

0.4.1 Xunble 3gaHus

[ns Bcex TennoBbLIX HACOCOB B XWUITOM 34aHUW Ce30HHas xapakrepuctnka SPF n ahdeKTUBHOCTb YCTaHaBMMBaroT-
€A ¢ ucnosfe3oBaHwem Tabnuy 4.1 — O.3.

Tabnuya 01— Obwasn ceaoHHasa aHepreTnyeckasn ahHeKTUBHOCTb TENMOBLIX HACOCOB B XUIbIX 34aHUSAX ANS O4HOro
TennoBoro Hacoca ¢ UHAEKCOM /, MepBbIA YPOBEHb (OYHKLMOHWPOBaAHUS

Tun TennoBoro Hacoca / pesynsTaThl UCMbITAHUIA ObLwan cesoHHasa ahPeKTUBHOCTb TEMNMOBOrO Hacoca Npp,i

PacueTHas TemnepaTypa noTtoka cUCTeMbl B0y design 35 < Ofow,design < 35 °C
MepBbli ypoBeHb PYHKUMOHUPOBAHWUA AN OTAEMBHOMO UMK
KOMNSEKTUBHOrO SNeKTPONpPUBOAHOro TENNoBoro Hacoca 6e3
Kaknx-nmbo TpeboBaHWi K paboyel XapakTepucTuke n c

WCTOYHUKOM TennoThbl:

ef/ovv,des/gn £36°C

- rPYHT 3,8 Mg 34 g
- FPYHTOBbIE BOAbI 4,5 14" 4,1-ng"
- HapYXHbI BO3AYX 3,7 Mg 33 ng"

) Cwm. Tabnuuy A.2.
MpumeyaHune—Inang, Yrow design-

Ta6nuya [.2 —Obwas ce3oHHas sHepreTuydeckan 3hHPeKTUBHOCTb TEMNOBLIX HACOCOB B XUNbIX 34aHNSAX 4NS OQHOMO
TENNOBOro Hacoca ¢ UHAEKCOM /, BTOPOW ypoBeHb (hYHKLUWOHUPOBAHUSA

Tun Tennosoro Hacoca / pe3ynbraTtbl ucnbITaHnn 06L|_|a$| ce30HHas apeKTUBHOCTL TENNOBOro Hacoca nhpi

PacueTHasi Temneparypa notoka CUCTeMb! Bgoy design 35 < Bpow,design < 35 °C
BTopoit ypoBeHb OyHKLIMOHNPOBaHWUA ANS OTAENBHOMO UNN
KOSMINEKTUBHOIro 3NeKTponNpuUBOAHOIO TEMMOBOro Hacoca,
oTBevalowero TpeboBaHWAM K pabouveil xapaKrepucTuke

no Tabnuue E.3 U ¢ UCTOHMHUKOM TENNOTHI:

9ﬂow,design <£35°C

- pyHT 4.4nel1) 4,1Tle11)
- rpYHTOBbIe BOAbI 5,0ng" 4,6ng"
- HApYXHbIil BO3AYX 3,8ng/" 3,5mg/"

UCTOYHUKa UNKU BEHTUNATOPOM BKNKO4YaeTCA B 3TU YUcna.

paTypa notoka °C.

1) PesyneraT 3TOro yMHOXEHNA cneayeT OKpYMUThb 10 Yuchna, KpatHoro 0,025. MoTpebneHue aHeprum Hacocom

MpumMmevaHne — nMg— 3PPEKTUBHOCTL reHepaLun 3NEKTPUYECTBA; Bpqy gesign — PACYETHAs Temne-
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Tab6nuya O3 — MuHuManbHO Heobxogumble 3HaueHus KM (COP) ans BTOporo ypoBHA hyHKUMOHUPOBaHWUS,
YCTaHOBNEHHOro B cootBeTcTBUM ¢ [2], TOCT 26963, TOCT P M3K 60335-2-40

UCTOYHUK TennoTbl YcnoBua ucnbiTaHWi MunumaneHeit KN4 (COP)

MpyHT /BOAA BO/W45 3,4
(paccon / Boga) (BOAW35) 4,0
lpyHTOBBIE BOALI / BOAA, W10/W45 42
(sopa/Boga) (W10/W35) 51
HapyxHbii Bo3ayx / Boaa, A7(6)/W45 2,9
(Hapy>HbI Bo3gyx / Boga) (A7(6)/W35) 3,0

(A-7(-8)/W45) 2,0

MpumeyaHne— A— Bo3lyx B Ka4eCcTBe UCTOYHUKA TENNOTbI NPU TeMNepaTypHOM YPOBHE KaK Ha
NCNbITaHUAX,;

B — rpyHT B ka4ecTBe UCTOYHUKA TEMNOTLI MPU TEMNEPATYPHOM YPOBHE, KaK Ha UCNBITaHUAX;

W — rpyHTOBbIE BOAb! B KAYECTBE UCTOYMHUKA TEMIOThI NpU TEMNEpPaTYPHOM YPOBHE, KaK Ha UCNbITAHUSX;

B0O/W35 — paccon B kayecTBe TeNNOHOCUTENS MCTOYHUKA TEMIOTLI NpU TeMnepaTtype paccona Ha exoge 0 °C
W cucTema oTonneHus ¢ TeMnepaTypoid TennoHocutena 35 °C. MNepenag TemnepaTyp TENNOHOCUTENS NO KOHAEHCa-
Topy coctaenseT 5 K (cm. [2]).

1.4.2 Hexxunble 30aHusA
Ina Bcex HacocoB B Hexunbix 3gaHuax ce3oHHbll KM (COP) n addekTuBHOCTL  ycTaHaBnuealoT no
Tabnuuye [1.4.

Tabnuuya 04— Obuwasa cesoHHasa apPpeKTUBHOCTb TENIOBOIO HACOCA B HEXWUNLIX 3AaHUAX AN OJHOro TEnnoBoro
Hacoca C MHAeKcoM /

PacueTHas TemnepaTypa noToka ObLwan ce3oHHan achpeKTMBHOCTL TEMNOBOIO Hacoca Nyp i

SUCTEM! St design O fiow, design < 39 *C 35°C <0y, design <45 °C 45 °C <07, gesign <55 °C
MCTOMHUK TennoTsl EHPT) GMHP EHPT) GMHP EHPY GMHP
MPYHT/HapyXHbIi BO3OYX 3,4-nmg" 1,6 31" 1,5 2,8 ng" 1,4
Bo3agyx BeHTUNALMM 6,1 Mg 2,6 51-mg" 2,2 4,4 " 2,0
Bopa rpyHTa/ropu3oHT 4,7 - ng" 2,1 4,2-ng" 1,9 3,6 Mg 1,8
MoBepxHOCTHas Boaa 411" 1,9 3,7 mg" 1,8 3,3 mg" 1,7

1) PesynsraT 3TOro YMHOXEHWs criefyeT OKpYrUTbL A0 Yucna, kpaTtHoro 0,025, MoTpebneHne aHepril Hacocom
WCTOYHUKA WU BEHTUNSATOPOM BKMOYMaeTCa B 3TU Yucna.

MpumMedaHune—mng— 3PPEeKTUBHOCTb reHepaLun aNeKTpU4ecTBa;
Bfiow,design — Pac4eTHasi TemnepaTypa noToka °C;
EHP — snekTponpvBoAHOW TennoBoi Hacoc,

GMHP — TennoBoi Hacoc ¢ NpMBOAHLIM ra3oBbIM ABUraTeNneMm.

0.5 3dpdpeKTUBHOCTb TENNTOHAaCOCHOMN YCTaHOBKU
[n§a ycTaHOBOK C 04HUM TeNNOBbLIM HACOCOM W YCTAHOBOK C ABYMSA U 6onee TenroBbIMW Hacocamu paBHON adhdek-
TUBHOCTM 3P PEKTUBHOCTL YCTAHOBKN paBHa 3a(pPeKTUBHOCTU Ten1oBOro Hacoca (MHAEeKe TennoBoro Hacoca /i = 1)

Ng = Mpp, 1-

(A1)
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[nsA TennoHacocHbIX YCTaHOBOK € ABYMsi Unu 6oree TeNnoBbIMM HACOCaMU UMK A1pyrumu TennoBbIMK reHepaTopa-
MU C pa3Hoi 3PPEKTUBHOCTBIO OTAENbHBIE 3P(PEKTMBHOCTU B3BELLMBAIOT.

CHavana ycraHaBnuBalT OTHOWEHMEe HOMMHAIIbHOW MOLUHOCTM NPEeAMNoYTUTENBLHOrO TEMMOBOro Hacoca Ppeat
K HOMWHaSIbHOW MOLLHOCTU BCEX TEeNNOBbLIX FreHepaTopos:

Bheat =>5p 2

>Phgi (0.2)
ae Pref — WHAeKC NpeanodTUTENbLHOMO TEMMOBOro Hacoca;

Breat — OTHOLLEHWE HOMWHANBHOW MOLLYHOCTM NPEANOYTUTENBHOMO TENMoBOro Hacoca K HOMUHAaNLHON MOLL-

HOCTU BCeX TENNOBLIX FeHepPaTopOoB;
Phg prer — 0OLiasi HOMMHaANBHAA MOWHOCTL MPEANOYTUTENBHOTO TeNnoBOro Hacoca (TennoBoro reHepartopa)
C UHAeKcoM i = pref, kBT,
Ppgi — obwas HOMWHanbHas MOWHOCTL TEMNOBOIO reHepartopa ¢ UHAEKCOM /, KBT.
3aTem GepyT Aonio NPeANOYTUTENLHOrO TEMMoBOrO Hacoca B CHaGXeHun Tenniom fier M3 Tabnuuel .5 ans
XUNbIX NOMELLEHMWIA unn u3 Tabnuubl 1.6 Ans HEXUNbIX NOMELLEHWA.

Tab6nuyb 05 — Jdons obwei noTpebHOCTU TennoThl, BolpaboTaHHON NpeAnoYTUTENbHLIM TEMNMOBLIM FreHepaTOPOM
foref B PYHKUNAN KOB(PULMEHTE MPOUIBOANTENBHOCTU Phegr ANA KUNBLIX NOMELLIEHWN

'renT'lgeBg;o;THMeT;;TZ;bIBﬁheat ﬂaPOBO:Ia rg;igTWefjl_IMbApymﬁ TennoBol Hacoc TennosnekTpoueHTpasb
OT10800,1 0 0 0,15
Ot10,1800,2 0 0,48 0,45
OT10,2800,3 0,5 0,79 0,60
010,3p800,4 0,8 0,93 0,60
01040006 1,0 0,97 0,60
01068008 1,0 0,98 0,60
PaBHo nnu 6onee 0,8 1,0 1,00 0,60

MpuMeyaHUe— [na NPOMEXYTOUHBLIX 3HAYEHUI Bhesr HABO BpaTh CMEXHOE HIDKHEE 3HAYEHUE.

Tabnuuyb 06 —Oons obleit notpebHOCTU TennoTsl, BelpaboTaHHON NpeAnoYTUTENbHLIM TENMOBLIM reHepaTo-
POM forer B PYHKLMM KOIPULMEHTA NPOUIBOAUTENBHOCTH Breat O8NS HEXUMBIX NOMELLEHWIA

I'IpennogTMTeanbM MapoBol koTen unu Apyrou CoBMecTHOoe NMpouU3BOACTBO
TennoBOW reHepaTop HarpeBaTesb Tenna U anekTpuyecTsa
Or0400,05 0 0
Ot 0,05 80 0,1 0,25 0,25
010,1800,2 0,48 0,48
010248003 0,79 0,6
Or0,3p00,4 0,93 0,6
Ot10,4000,6 0,97 0,6
Or06a008 0,98 0,6
PaBeH unu 6onblwe 0,8 1,0 0,6
MpuMedaHue— [Ans NPOMEXYTOUHLIX 3HAYEHUN Ppegr CEAYET GpaTb CMEXHOE HKHEE 3HaYeHUe.
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W onpepensioT apdekTUBHOCTL reHepaLiun HarpesatenbHON YCTaHOBKU Mg:

Ng = 1
9 (- fpref) " fpref (4.3)
Nhg npref Nhg,pref
e foer  — YCPEAHEeHHas 3a rog Aons obuyero TennocHabXeHUA OT NpeAnoYTUTENBHOMO TENSIOBOIO Hacoca (Tenno-

BOro reHepatopa);

Nhg pref — CE30HHAsA 3(PEKTMBHOCTb MPEANOYTUTENBHOrO paboTatollero TeNNoBoro Hacoca (TeNNOBOro reHepa-
Topa),

Nhg,npref — CE30HHAs 3P hEKTUBHOCTb OCTallbHbIX TENMNOBLIX FEHEPATOPOB; B Crlyyae HepaBHbIX 3Ha4eHui onpege-
NS0T cpefiHIon 3¢pPEeKTUBHOCTL U B3BELUMBALIOT NMPU HOMUHASBHLIX Harpyakax:

Z atlei <> prer 2 Mhg.i - Pag.i)
Z atiei <> prefZ Fhg.i

Nhg.npref =

1.6 NepBuuHOe NnoTpeGneHne sHeprum TENJSIOHaCOCHOW YCTaHOBKOM

MepBu4HOE NOTpedneHne aHeprun TENNMOHACOCHON YCTAHOBKOA (TEMSOBLIM reHepatopoM) Qj, g iy BbIMMCHSIOT
no cpopmyne

Qing.prim =Mg " Qina: (a.4)
rae Qj, ¢y — roAoBas Tenrosas NOTPEOHOCTL 3AaHUA / CUCTEMbI OTOMSIEHUS, KOTOPYIO AosKeH obecneynBaTh TeNnoBom
Hacoc.

Bo3BpaTHble NOTEPU paBHbI HyIHO.

.7 NorpebneHue AONONHUTENbHON 3HEPrMKn TENNTIOHAaCOCHOW YCTAaHOBKOMW

[na TennoHacoCHOW YCTaHOBKM B XWNbIX NOMeLLeHUsIX notpebneHne AononHUTENbHOW NepBUYHON 3HEpPrUK ANs
HacoCoB U YCTPOWCTB aBTOMaTUYECKOro perynuposaHua npueegeHo B Tabnuue .7.

Tab6nuya .7 —TloTpebnenne nepsu4HON SHEpPruM ANsi HACOCOB U YCTPOWCTB @aBTOMATMUYECKOrO peEryrnvpoBaHusi
LN HEXMIbIX NOMELLEHUIA

Tun HarpeBaTens Yenosusa Qi g.aux.ep KBTH
Hacoc TennoBoro reHepartopa Bes aBTOMaTU4eCKOro perynuposaHus 22 A
C aBTOMaTUYECKUM perynupoBaHuem 11 A

Hacoc cucTeMbl B KOMMEKTUBHOW HarpeBaTenb-
HOW ycTaHoBKe — 1,1 A

YcTpoiicTBa aBTOMaTUYECKOro perynupoBaHus
TENroBOro Hacoca — 0,88 A

MpumedaHne — A— oborpeBaemas Nrowaab 3faHus, M2,

[ns HarpeBaTenbHbLIX (OTOMUTENBHLIX) YCTAHOBOK B HEXWNLIX NOMeLeHUsIX noTpebrneHue JONONHUTENLHOM nep-
BU4HOW 3HEPrUM ANS HACOCOB, BEHTUNSITOPOB W YCTPOWCTB @BTOMATUYECKOrO PerynnpoBaHns Q, g . ¢ BHIMUCAAIOT MO

hopmyre
Qingauxer =8FAMg, (A.5)

roe f — nokasatens no Tabnuuye 1.8.

Tabnuya [8—NokasaTens f A4ns HEXMIbIX NOMELLEHUA

Ycnosusa Mokasatens f
B kOHTYypax Bogbl HacoChl OTCYTCTBYIOT 0
Ecnu MowHocTb 6onblue 50 % MoLHOCTA Hacoca, TO Hacockl aBTOMAaTUYECKU BbIKIHO-
4aloTCA ¢ COOTBETCTBYIOLLMM TENMOBLIM FrEHEpPaTOPOM WUINK YNpaBnAatoTcsa NoO YacToTe 0,5
Bce apyrue cutyayum 1,0

Mpeo6pa3oBaHue K NEPBUYHON SHEPTUN BLIMUCISIOT MO hopMyre
Qin g,aux prim = Qin,g aux e1 “3,6Mey, (8.6)

rae ne — o6wan apeKTMBHOCTb reHepaLuu anekTpuyecTsa.
BosBpaTHble NoTepu AONONHUTENLHOW SHEPIUU paBHbI HYMHO.
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MpunoxeHne E
(cnpaBo4HoE€)

MprMmepbl 3HAYEeHWI NapaMeTpoB, HEOOXOANMbIX A1 AOBeAeHUS [0 KOHUA MeTOAMKU pacyeTta
TensIoBOro Hacoca B KOHKPETHOM c/lyyae (noLlaroBblii MeToA)

E.1 O6wwue nonoxeHus

HacTosilwee npuaoxeHne COAEPXUT NPUMEPbl 3HAYEHUN, HEO6XOAMMbIX ANA 3aBeplIeHNs MeTOoAMKM pacyeTa B
KOHKpeTHOM crniyyae, 4Tobbl nokasaTb, Kakoil BMA AaHHbIX TpebyeTcs.

E.2 Temneparypa

E.2.1 TemnepaTypa NCTOYHUKOB

E.2.1.1 TennoBble HacoCbl TUNa «HapYXHbIli BO34YyX— BOAa»

[lns TennoBbIX HACOCOB TUNAa «BO3[AyX — BOAA» TeMnepaTypa UCTOYHWKA COOTBETCTBYET Temnepartype HapyXHoro
BO34yXa.

E.2.1.2 TennoBble HacocChbl TUNa «0TPaboTaHHbI BO34yX — BoAa»

[ns TennoBbIX HACOCOB TUNa «0TpaboTaHHbIN BO3A4yX — BOfa» TemnepaTtypa MCTOYHMKA COOTBETCTBYeT Temnepa-
Type BHYTPW NoMmeLLeHns

E.2.1.3 TensoBble HacoCbl TMNa «paccos — BoAa»

CTaHfapTHbIl npodunb ANA TemnepaTtypbl Ha NPOTSXEHUN OTONUTENbHOro nepuoga 1 noAbop B 3aBUCMMOCTU OT
Temnepartypbl Hapy>XXHOro Bo3gyxa npusefeHbl Ha pucyHkax E.1 n E.2

1— oTOMUTENbHBIA CE30H; 2 — 3HAYeHWss MOAENMPOBaHWs; 3 — anmnpoKcyMauus;
4 — 1 aHBaps; 5— Temneparypa UCTOYHMKA Tensia HU3KOro noteHunana, °C; 6 — spems
(aHn oT 1 ceHTA6PSA)

PucyHok E.1 — CTaHfgapTHblli npodnab Ans Temnepatypbl Bo3BpaTa rpyHTOBOroO

Tennoo6MeHHUKa TENIOBOrO Hacoca Tuna «paccon — Boga» (TemnepaTypHblii
npounb MogennpoBaHmns)
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7 — TemnepaTypa HapyXHoOro Bo3gyxa, °C; 8 — Temnepatypa pacco-
na, °C
PucyHok E.2 — CTaHgapTHblii  npodunb Ans TemnepaTypbl

BO3BpaTa rpyHTOBOro Tenn006MeHHMKa Tena0BOro Hacoca Tuna
«paccon — Boga» (nogbopka)

ANMNPOKCMMAaLMI0 3aBUCUMOCTM TeMnepaTypbl UCTOYHMKA HW3KOMOTEHLMANbLHOrO Tenna oT TemnepaTypbl HapyX-
Horo Bo3gyxa 9skj n paccunTbiBaloT No hopmyne

6scm= max[0°C, min(0O,15-0e +1,5 °C, 4,5 °C)], (E.1)

rae 9skin — TemnepaTypa WCTOYHMKA Ha BXOfe uMcnapuTens TeNI0BOro Hacoca;
9e — TemmnepaTypa HapyXHOro Bo3gyxa.

E.2.1.4 Tennosble HacoChbl TUNa «rpyHTOBas Bojga — Bofa»

TemnepaTypa rpyHTOBOW BOAbl CHMTaeTCA NMOCTOSAHHOW Ha NPOTSXEHWW roga v Ansa, Hanpumep, MOCKOBCKOro peru-
OHa MOXeT 6biTb MpuHATA paBHOW 6 °C. A Ana ocTanbHbIX pernoHoB Poccuiickoii ®epepauun MOXHO NPUHATbH MO
npunoxeHuwo X.

E.3 Mpumepbl 3Ha4YeHNn HarpeBaTesibHOW CNOCOBHOCTU M KO3 hMLUMeHTa NONE3HOT0 AeACTBUA ANA 3NEKIPo-
NPVWBOAHbLIX TEM/TOBbLIX HACOCOB

E.3.1 O6wume nonoxeHuns

MpepacTaBfeHHble XapakTepucTWku npuBefeHbl B KkayecTBe npumepa. [lpu  BbINOIHEHUW BbIYNCAEHUIA
BHUMaHue cnefyeTt yAensTb UCMONb30BaHWNI0 BXOAHbIX AaHHbIX CTaHA4ApPTHbIX ucnbiTaHuin no [2], FTOCT 26963, FOCT
P M3K 60335-2-40. lMpu OTCYTCTBUM TakMX AaHHbIX MOXHO WUCMNOMb30BaTh AN BblYUCMEHWI faHHble npousBoanTenei
nof X OTBETCTBEHHOCTb.

E.3.2 TennonponssBoauTeNbHOCTb

E.3.2.1 O6wure nonoxeHus

OTHOCMTEeNbHAA TenJoNpou3BOAUTENbHOCTL TEMJIOBOr0 Hacoca ecTb OTHOWeHWe Tennonpou3BOAUTENBHOCTM
npu pacyeTHbIX YCOBUAX K KOHTPONbHOW TENI0NPOM3BOAUTENBHOCTU, HaNnpumep, Ha CTaHAapTHON HOMMWHANbLHON Touke
no [2] Ana TennoBOro Hacoca Tmna «BO3ayx — Boga» A7/W35, Ana TennoBoro Hacoca «paccon — Bofa» BO/W35 u ans
Tenao0BOro Hacoca Tuna «soga — Bofa» W10/W35.

Cnepgywouwne gaHHble 6a3npyoTCsa Ha CTaTUCTMYECKOM aHanu3e gaHHbiX, npegocTaBneHHbiX [31]. laHHble 6a3upy-
I0TCA Ha NpOBeAEHUM WUCNbITAHUA B COOTBETCTBUM C [29], KOTOpbI/i 3amMeHeH Ha [2] B 2004 1, n 661U nNpeacTaB/eHbl
pasHble ucnbliTatenbHble ycnosusa. OfHaAKO Ha MOMEHT NOATOTOBKM HACTOALWEro cTaHjapTa B pacnopsxeHun paspaborT-
YMKOB ObI/IO TO/ILKO HECKONIbKO M3MepeHuin no [2], mo3aTomy 3HayeHus B COOTBETCTBMM C [29] npuBefeHbl B KayecTBe
npumepoB. CnepoBaTefibHO, Ha pucyHkax E.1— E.16 KOHTPOJIbHYIO TOUKY ycTaHaBnneakwT Ha T1 B cooTBeTCTBUM C [29],
aTakxe B cooTsetcTeum ¢ A7/W50, BO/UV 50 n W 10/1/1/50.
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E.3.2.2 Tennosble Hacochbl TUna «BO34yXx — Boja»

OTHOCKTENbHaA TennonpomM3BoAnUTE/IbHOCTb TeNn/JIOBblIX HACOCOB Tnna «BO3AyX — BOoga»

Temnepatypa TemnepaTtypa

YcnosHble 0603HaYeHUs Ha Brycke Ha BbINycke

NcToYHKKa, °C oTBoda Tenna
7 — 3N1eKTpONpMBOLHOW TENNOBOW Hacoc Tuna «BO3AYX — BoAa» e 86 °0 Go °0
2 — OTHOCMTesnbHas HarpesaTeslbHas CNOCO6HOCTb -7 0,72 0,68
3 — onopHas Touyka HarpeBaTefibHOI cnocob6HocTn (A7/W35) 2 0,88 0,85
4 — TemnepaTtypa Ha BbIxoAe oTBoga tenna 40 °C 7 1,04 1,00

5 — TemnepaTypa Ha Bxoge WCTOYHMKa Tenna, °C 10 1,17 —

6 — TemnepaTypa Ha BbIxoge oTBoga Tenna 50 °C 15 — 1,24
20 1,36 1,29

PucyHok E.3 — CpepHsiss HarpeBaTefibHasi CNoOCO6HOCTb TEM/IOBbIX HACOCOB TWMa «BO3A4YX — BOAA» B CPaBHEHUM
Cc TeMnepaTypamu MUCTOYHMKA M OTBOAA Tensa (onopHasa Todka Tl B cooTBeTcTBMMU C [29])
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E.3.2.3 Tennosble Hacocbl TuMna «paccon - Boja»

OTHOCUTENbHaA Ten/J0MNpon3BOANUTENILHOCTL TEMJI0BbIX HACOCOB TuUNa «paccos — Boja»

YcnoBHble 0603HaYeHUs

7 — 2NeKTpPONpUBOAHON TEN/JIOBOW HAacoc Tuna «paccon — Boga»
2 — oTHOCWUTeNbHas HarpeBaTesbHas CMOCOGHOCTb

3 — TemnepaTtypa Ha BMyCcKe UCTOYHUKA

4 — Temnepartypa Ha Bbinycke otsoga tenna 50 °C

5 — TemnepaTtypa Ha Bbinycke otsoga tenna 35 °C

6 — onopHasa To4ka HarpeBaTeanon cnoco6HocTH

Temnepatypa
Ha Brycke
NUCTOYHUKA, °C

FOCT P 54865— 2011

Temnepatypa
Ha BbIMNyCKe
oTBOfa Tenna

35°C

0,92

1,07

1,22

50 °C

0,86

1,00

PucyHok E. 4 — CpefHsia HarpeBaTe/fibHas CNOCOGHOCTb 3M1EKrPONPUBOAHbLIX TEMOBLIX HACOCOB TUNA «PacCo —
BOAa» B CPABHEHWM C TemnepaTypamMmu UCTOYHMKA M OTBOAaA Tenna (onopHas Touyka Tl B cooTBeTCTBMU C [29])
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E.3.2.4 Tennosble Hacocbl TUNa «Boga - BOga»

OTHOCUTENbHAA TENIONPON3BOAUTENILHOCTL TEMJ/I0BbIX HACOCOB TUNa «BoAa — BOAa»

YcnoBHble 0603HaYeHus

1 — aneKkTponpuBOAHOW TeNa0BOW Hacoc Tuna «Boja — Boga»
2 — OoTHOCMTeNbHas HarpeBaTesibHas CNOCOOHOCTb

3 — Temnepartypa Ha BbIxofe oTtBoga Tenna 35 °C

4 — TemnepaTtypa Ha Bbixoge oTteBoga Ttenna 50 °C

5 — TemnepaTtypa Ha BXOAe UCTO4YHUKA Tenna

6 — onopHas ToYKka HarpeBaTesibHOI CNOCO6HOCTU

TemnepaTtypa
Ha Bxone
NCTOYHUKA
Tenna, °C

10

15

TemnepaTtypa
Ha BbIxofe
oTBOZa Ternna

35°C

1,07

1,22

50 °C

1,00

1,13

PucyHok E.5 — CpepgHasa HarpesaTefibHasi CNOCOGHOCTb 3N1E€KTPONPUBOAHbLIX TENIOBbLIX HACOCOB TUMNA «BOAa — BOAA»
B CpaBHEHMM C TemnepaTypamu UCTOYHUKA U OTBOAA Tenna (CTaHgapTHas HOMWHaNbHas Touka B COOTBETCTBMM C [29])

E.4 Kjp(COP)
E.4.1 O6wune nonoxeHus

Cnegylouwme gaHHble 6a3npyloTCa Ha CTaTUCTUYECKOM aHanuie [aHHbIX, NpefocTaBsieHHbIX [31] B COOTBETCTBUN
c [29]. B 2004 r. [29] 3ameHeH Ha [2]. Bblv npeacTaBrieHbl pasHble UCnbiTaTesibHble YC/I0BUA, KOTOPble — B 3@aBUCMMOCTHU
OT KOHTPO/IbHOI TOYKM — patT 3HauyeHneKTP(COP) Ha 5 % Huxe. OfHAKoO Ha MOMEHT MOATOTOBKM HACTOSILLEr0 CTaH-
AapTa B pacnopshkeHun pas3paboTyMKoB Obl/I0 TO/IbKO HECKO/IbKO M3MEPEHUI Mo [2], NO3TOMY 3HA4YeHMA B COOTBETCTBUU

c [29] npuBeaeHbLI B KayecTse npumepa.
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E.4.2 TennoBble HacocChbl TUNa «BO34yX — BOAA»

1 2

1— Temnepartypa oTBOfa Tenna =35 °C; 2 — Temnepatypa otBoga Tenna Bsk= 50 °C; 3 — KI1P(COP)\ 4 — Temnepartypa
MCTOYHMKA Tensia HU3KOro noTeHuunana

PucyHok E.6 — 3HauyeHua KTP(COP) 3M1E€KTPONPMBOAHbLIX TEMJOBbIX HACOCOB TWMa «BO34yX — BOAa» B CPAaBHEHWU C
TemnepatypaMmy WCTOYHMKA (YEepHOW JiMHMEl MNoKa3aHbl CpeAHWe 3Ha4YeHusl, Cepoli 3a/MBKOM MokasaHa nosnoca
pasbpoca 3Ha4YeHuniA)

E.4.3 TensioBble HaAcoOCbI TUMa «Paccosl — BOAa»

4 4

1— TemnepaTypa oTBoga Tenna k=35 °C; 2 — Temnepatypa otBoga Tenna Qk=50 °C; 3 — K1p(COP)\ 4 — Temnepartypa
MCTOYHUKA Tennaa HU3KOTo MoTeHymnana

PucyHok E.7 — 3HauyeHUss KTP(COP) 3MEeKTPONPMBOAHbIX TEM/IOBbIX HACOCOB TWMa «paccosl — BoAa» B CPABHEHMU C
TemnepaTtypamum WUCTOYHUKA (YepHOIi NMHMEl nokasaHbl CpefHue 3HaYeHWsl, Cepoli 3a/IMBKOM MokasaHa nonoca
pasbpoca 3Ha4YeHuiA)
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E.4.4 TennoBble Hacocbl TUNa «Boja — Boga»

1— TemnepaTtypa oTBoga Tensia @k =35 °C; 2 — Temnepartypa otBoga Tensia 0" =50 °C; 3 — KIp(COPy, 4 — Temnepatypa
MCTOYHMUKA Tenaa HM3KOro noteHymana

PucyHok E.8 — 3HayeHna KTP(COP) 3/1eKTponpuBOAHbLIX TEM0BbIX HACOCOB TuMa «Bofa — BOfa» B CPaBHEHUWU C
Temnepatypamy WUCTOYHMKA (YEpPHON NMHMENR nokasaHbl CpeAHWMe 3HayYeHWs, Cepoli 3anMBKOW MokasaHa MoJsoca
pasbpoca 3HauYeHuit)

E.5 TennoBble HacocCbl C MPUBOLOM OT ra3oBOro ABuUratens BHYTPEHHEro cropaHusa
E.5.1 BBogHas yacTb

MpeacTaBneHHble XapakTepucTUKM 6a3npyloTCs Ha OYeHb MasioM Ynce U3MepeHunin. 3HaueHUs NpueBeaeHbl TONbKO
B KauecTBe npumMepa.

Mpu BbLINOSIHEHWUM pacyeToB cregyeT obpaliaTb 0co060e BHUMAaHME Ha MCNOMb30BaHWe BXOAHbLIX OaHHbIX, Npef-
CTaB/IEHHbIX NPOU3BOAUTENSMU U 3@ KOTOPbIE OHW HECYT OTBETCTBEHHOCTb.

B ocHOBY cnefywWmnX gaHHbIX MOMOXEHbl cpefHue 3HaYeHUA TEXHUUYECKUX ocobeHHoOCTE, npeancrtaBneHHbIX Npo-
n3pognTenamun.

Heo6xogmmo o6paTuTb BHMMaHue Ha TOT hakT, 4To 3HauveHua KM (COP), yka3aHHble B 3TOM MNPUIOXEHUM,
MMelT OTHOLIEHME K WCNOMb30BAHHOWN 3Heprumn (T. €. 3Heprun, NoABEAEHHON K rpaHuue 3gaHus).
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E.5.2Tennonpon3BoanTeNbHOCTb

E.5.2.1 TennoBble Hacochbl TMnNa «BO3AYyX — BOoAa»

[laHHble OTHOCATCA K NOBCEMECTHON HarpeBaTesibHOW Cnocob6HOCTKU (KOHAEeHcaTop TennoBOro Hacoca W Bo3Bpar
TennoTbl OT ABuUraTtens).

OTHOCuTeNbHasA TenJonNpPou3BOAUTENIBHOCTL

Temnepatypa
patyp TemnepaTtypa
NCTOYHMKA
YcnosHble 0603HayYeHus Ha BbIxoAe

Tenna HW3Koro
o oTBOZa Tenna
noteHyunana, °C

1— TennoBoO# Hacoc Tuna «BO3AyX — Boga» C NPMBOAOM
OT rasoBoro gsurartens - P °O X5 °0 3O °0O B °o

2 — OTHOCUTeNIbHas HarpesarteslbHass CMNOCOBGHOCTb -5 0,80 0,79 0,78 0,77

3 — TemnepaTypa Ha WCTOYHMKE Tensa HU3KOro MOTeH-

ymana, °C 0 0,87 0,87 0,86 0,85
4 — onopHasi  ToYka  HarpeBaTeflbHONW  CNOCOBHOCTM

(7 °C/45 °C) 5 0,96 0,96 0,96 0,95
5 — Temnepatypa Ha BbIxoge oTtBoga Tenna 40 °C 7 1,00 1,00 1,00 1,00
6 — Temnepatypa Ha Bbixofe oTBoga Tenna 45 °C 10 1,07 1,07 1,07 1,08
7— TemnepaTypa Ha Bbixofe oTeBoga Tenna 50 °C 15 1,20 1,20 1,21 1,22

8 — Temnepartypa Ha Bbixoge oTtBoga Tenna 55 °C — — — — —

MHoOrouneH Ansa BCeX 3HaYeHWi Temnepartyp Ha Bbinycke
oTtBoga Tennay = 0,00042x2 + 0, 01679x + 0,8618 — — — — —

PucyHok E.9 — CpefHsaa noBceMecTHasa Tenaonpou3BOAUTENILHOCTL TEeM/IOBbIX HaCcOCOB Tuna «BO34YyX — Bofa»
C MPUBOAHLIM ra30BbIM ABUTaTesieM B CpaBHEHUM C TeMnepaTypamy MCTOYHUKA U OTBOJa Tenna
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E.5.2.2 Tennosble Hacocbl TUNa «BO34YX — BO34YX»
[aHHble, npuBefeHHble B NOAPUCYHOUHbIX MOAMUCAX, OTPaXalT HWXHUWE 3HAYEeHUS.

1

OTHOCUTEeNbHas Tenonponu3BoOANUTENIBHOCTb

Temnepatypa Ha Bxoge
WCTOYHUKa Tensa Temnepatypa
HU3Koro oTtBofa Tenna, 20 °C

noteHypana, °C

YcnoBHble 0603Ha4YEHUS

7— TennoBoOi Hacoc Tuna «BO3AYyX — BO3AyX» C MNPUBOAOM OT
rasoBoro gsuratens - —

2 — OTHOCUTeNIbHas HarpesaTeflbHas CNOCO6GHOCTb, KBT -7 0,90
3 — Temnepartypa WCTOYHMKA Ternsa HU3KOro norteHuuwana, °C -5 0,94
4 — Temnepatypa Ha Bbinycke otsoga tenna 20 °C 0 0,97
6 1,00
9 1,00
12 1,00

PncyHok E.10 — Tennonpon3BoAUTENbLHOCTb TENJI0BbIX HACOCOB Tuna «BO34yX — BO34yX» C NPUBOAOM OT ra3oBOro

[BUraTens B CPaBHEHUM C TeMMepaTypamMy UCTOYHMKA HWU3KOMOTEHUMANLHOW TenaoTel U oTBOAA Tenna
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E.5.3 KTp(COP)

E.5.3.1 O6wue nonoxeHus

Cnepylowe AaHHble MOJSyYeHbl HA OCHOBE CPeAHUX 3HAYEeHU TeXHUYecKMx OCOBEeHHOCTel, npefocTaB/IeHHbIX
NPoOU3BOANTENAMMU.

E.5.3.2 Tennosble Hacochl TUNa «BO34YX — BOAA»

1
3
OTHocuTenbHbili KTP(COP)
Temnepatypa TemnepaTtypa Ha BbIxofe 0TBOAA
YcnoBHble 0603HaYeHUst Ha BXOAE
NCTOYHUKA
Tenna, °C 40 °C 45°C 50 °C 55 °C
1— TennoBoOli Hacoc TMna «BO34yX — BOAa» C NPUBOAOM
OT rasoBoOro gsuratens - - - - -
2 — oTHOcuTenbHbIn KNg (COP) -5 0,80 0,79 0,78 0,77
3 — Temnepartypa WCTOYHMKA Tensa HU3KOro MNOTEeHLU-
ana, °C 0 0,87 0,87 0,86 0,85
4 — onopHasa Touka COP (7 °C/45 °C) 5 0,96 0,96 0,96 0,95
5 — temnepartypa oTBoga Tenna 40 °C
(y= 0,00027x2 + 0,00605 - 1,02207) 7 1,00 1,00 1,00 1,00
6 — Temnepartypa oTBoga Tenna 45 °C
(y = 0,0002x2 + 0,00564 «0,95026) 10 1,07 1,07 1,07 1,08
7— Temnepartypa otsoga Tenna 50 °C
(y = 0,00017x2 + 0,00555 + 0,89747) 15 1,20 1,20 1,21 1,22
8 — Temnepartypa otsoga Tenna 55 °C
(y = 0,00025x2 + 0,00533 m0,84945) — — — — —
PucyHok E.11 — TwunuuHbii KTP(COP) TennoBbIX HACOCOB TMNa «BO34yX — BOAa» C NPUBOAHbLIM Fa30oBbIM ABUraTesiemM

B CpaBHEHUN C TeMnepaTtypaMun Ha BXoae UCTOYHUKa U BbIXOoAe OTBOAa Tenna
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E.5.3.3 TennoBble Hacocbl TUNa «BO34YyX — BO34YyX»

OTHocuTenbHbIh KN4

TemnepaTypa Ha Bxoae TemnepaTtypa Ha Bxofe
YcnoBHble 0603HaYeHUA paryp A paryp A

MCTOYHUKa Ternna, °C oteBoga Tenna, 20 °C
1— TennoBoii Hacoc Tuna «BO34YX — BO3J4yX» C MPMBOAOM OT
rasoBoro gsuratens
2 — oTHocuTenbHbIh KTP(COP), BT/BT -7 0,85
3 — Temnepartypa Ha BXofe WUCTOYHuKa, °C -5 0,87
4 — COP B KOHTpOJIbHOW Touke 7 °C/20 °C -3 0,89
5 — TemnepaTtypa Ha BbiIxoAe 0TBOJa Tenna:
20 °C 0 0,92
(y = 0,00018x2 + 0,01106 =0,92806) -2 0,94
3 0,96
5 0,98
6 0,99
7 1,00
9 1,02
1 1,04
12 1,06
13 1,07
15 1,09
PucyHok E.12 — TunuyHbiii KTP(COP) TennoBbiX HACOCOB TMNa «BO34yX — BO34yX» C NPUBOAOM OT ra3oBOro gsuratens

B CpPaBHEHWM C TemnepaTypamu MUCTOYHMKA HU3KOMOTEHUMaNLHO TenaoTel 1 0TBOAA Tennaa
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E.6 AGCOpOLUNOHHbIE TENIOBbLIE HACOCHI

E.6.1 O6uwmne nonoxeHuns

MpeAcTaBneHHblE XapakTePUCTUKN 6a3MPYIOTCSA Ha OYEeHb MAsIOM Yuc/ie U3MepeHuii. 3HayeHuns NprBeAeHbl TOMbKO
B KayecTse npumepa. Mpu BbINO/IHEHUN pacyeToB crefyeT obpawate 0cob0e BHUMaHME Ha MCNOMb30BaHWE BXOAHbIX
[JaHHbIX, NpefCcTaB/IeHHbIX NMPOU3BOAUTENAMMN U 38 KOTOPbIE OHW HECYT OTBETCTBEHHOCTb.

TunuyHble OTHOWEHUS HarpesaTenbHON cnocob6HocT M KTP (COP) B cpaBHeHMM C Temnepatypamu UCTOYHUKA K
0TBOJa Tensaa NpuMBeAeHbl HUXe A8 TeNnJ0BbIX HACOCOB C UuUKNoM abcopbunm BOAHOIO pacTeopa ammuaka Wam BOLHOro
pacTtsopa conm 6pomuctoro NnTua. OTHOCUTENIbHAA HarpesaTeslbHas CNOCO6HOCTb M OTHOCUTENbHbI Kyp (COP) noka-
3bIBaKOT OJMHAKOBbIN KOahduumeHT Takum obpasom, guarpaMmmbl, MpeAcTaB/E€HHbIE HWXKE, ABMAAIOTCA AeNCTBUTE bHbI-
MU ANA HarpesBaTenbHol cnocobHocTn n KTP (COP). Bce 3HauyeHus npuBefeHbl AN5 TENA0BbIX HACOCOB, UCMO/b3YIOLWMNX
ras B Ka4yecTse TOM/MBA FOPEesKu.

E.6.2 TennoBble Hacocbl BogoaMmuadHble (NH3— xnagareHt/ H20 — abcopb6eHT) — TUN «HapyXHbIi
BO3JyX — BOja»

OTHOCMTeNbHAsA TEN/IONPOM3BOANTENILHOCTE U OTHOCUTENbHLIN KTP(COP)

Temnepartypa Temnepatypbl Bo3Bpata/nogaun
Tensa B CUCTEMy OTOM/EHMS
YCNoBHble 0603HAYEHUA MCTO‘:ImKK?)r;e"“a Y

noteHypana, °C 20°C/30°C 30 °C/40°C 40 °C/50°C

1— abcopbumoHHbin NH3IH20 TennoBoli Hacoc Tuna
«BO34yX— BOfa» C MpsAMON nogauyei rasa B ropenky

2 — OTHOCUTeSNlbHasA HarpesaTesibHas Cnoco6HOCTb U OT-
HocuTenbHblli KM (COP) -20 0,807 0,735 0,704

3 — Temnepatypa Ha BXxoge UCTO4YHuKa Tenna, °C - 15 0,826 0,757 0,729

4 — OTHOCMTEeNbHaA HarpeBaTtesibHasi CMOCOGHOCTb U OT-
HocuTenbHbili KM4 (COP) B onopHOl Touke

(7 °C/50 °C) - 10 0,903 0,829 0,776

5 — Temnepatypa Ha Bbixoge TennooTesoga 30 °C -7 0,948 0,876 0,809

6 — TemnepaTtypa Ha Bbixoge TennooTesofa 40 °C 2 1,028 0,989 0,923
7— TemnepaTtypa Ha BbIxoge Tennootsoga 50 °C 7 1,072 1,058 1,0

10 1,091 1,088 1,036

15 1,105 1,105 1,072

20 1,119 1,119 1,083

25 1,127 1,127 1,001

PucyHok E.13 — CpefHSAs OTHOCUTeNbHasa TensionponssoantesibHOCTb U KTP(COP) abcopObumnOoHHbIX BOAOaMMMUAYHbIX
TenM0BbIX HACOCOB TUNa «HapYXHbI BO34yX — BOAAa» B CPABHEHUM C TemnepatypaMmy UCTOYHMKA M 0TBOAA Tennaa

91



FOCT P 54865— 2011

E.6.3 BogoammunauHblie (NH3¥ H20) TennioBble HAcOCbl TUna «paccos — Boga»

1

3

OTHOCMTeNbHas Tenaonpon3BOANTENBHOCTL W OTHOCUTENbHLI KTP(COP)

Temnepa- Temnepatypa Bo3Bparta/nogaun tenna
Typa B CUCTEMY OTOMN/IEHUA
YcnosHble 0603HaYeEHVA Ha Bxofe
MCTOHHMKa o (] o o o o o o o o
Tenna, °C 25°C/35°C 30°C/40°C 35°C/45°C 40 °C/50°C 45 °C/55 °C
1— abcopbunMoHHbIn NHIH20 TennoBoi
Hacoc Tuna «paccos — Bofa» C nps-
MOV nofayeil rasa B ropesky
2 — oOTHOCUTEeNbHasA HarpeBaTefibHas cno-
COOGHOCTb M OTHOCUTENbHbIN KN
(CoP) -2 1,028 0,999 0,958 0,910 0,855
3 — TemnepaTtypa Ha Bnycke UCTOYHUKa, °C 0 1,033 1,009 0,976 0,930 0,873
4 — OTHOCWUTeNbHasA HarpesaTefibHas cno-
CO6HOCTb W OTHOCWUTENbHbIA KN4
(COP) B onopHoit Touke (10 °C/50 °C) 2 1,037 1,017 1,989 0,947 0,890
5 — Ttemnepartypa Ha BbIxoge otsoga 35 °C
(y =- 0,00006x2 + 0,00147 =1,03309) 4 1,040 1,023 1,000 0,963 0,906
6 — Temnepartypa Ha Bbixoge otsoga 40 °C
(y=-0,00012x2 + 0,00399- 1,00850) 6 1,041 1,028 1,009 0,976 0,924
7— TemnepaTtypa Ha Bbixoge otsoga 45 °C
(y-- 0,00019x 2+ 0,00682 +0,97475) 8 1,041 1,033 1,017 0,989 0,942
8 — Temnepartypa Ha Bbixofe otBoga 45 °C
(y- - 0,0002x2+ 0,00908 =0,92927) 10 1,041 1,036 1,023 1,000 0,956
9 — Temnepartypa Ha Bbixofe otsoga 50 °C
(y - - 0,00011x 2+ 0,00943 «0,87246) 12 1,041 1,039 1,028 1,009 0,972
14 1,041 1,041 1,031 1,016 0,984
16 1,041 1,041 1,033 1,023 0,987
18 1,041 1,041 1,036 1,028 1,009
20 1,041 1,041 1,036 1,031 1,016

PucyHok E.14 — CpepgHsAs oTHOcUTenbHas TennonponssoantenbHocTb U KTP(COP) abcop6LuMOHHbIX BOAOaMMUAYHbIX
TEMNM0BbIX HACOCOB TMUNa «paccosl — BOfa» B CPABHEHMUM C TemnepatypaMn UCTOYHWKa U OTBOAA Tensa
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E.6.4 BogoammunayHble (NH3/ H20) TennoBble HacoChbl Tuna «Boga — Boga»

1

OTHOCUTEeNbHasA Tennonpou3BOAUTENILHOCTb M OTHOCUTENbHLIE KTP(COP)

Temnepa- TemnepaTypa Ha BMYCKe W BbINyCcKe OTBOAA
Typa
YcnosHble 0603HaYeHNs Ha Brycke
WCTOYHWKA,
oC 25°C/35°C 30°C/40°C 35°C/45°C 40°C/50 °C 45°C/55°C

1— abcopb6bunoHHblli NH3IH20 Tennosoii

Hacoc Tuna «Boja — Boga» C nps-

MOl nopauveli rasa B ropesnky
2 — OTHOCMTenbHasa HarpesaTefnibHas cno-

COGHOCTbL U OTHOCWUTENbHbIA  KMA

(COoP) 6 1,069 1,048 1,003 0,942 0,888
3 — TemnepaTypa Ha Bnycke UCToYHUKa, °C 8 1,075 1,057 1,026 0,973 0,918
4 — oTHOCUTesIbHAsA HarpesaTesibHas Cno-

COGHOCTbL U  OTHOCWUTENbHbIA KM

(COP) B onopHoit Touke (10 °C/50 °C) 10 1,076 1,066 1,042 1,000 0,947
5 — Temnepartypa Ha Bbinycke otsoga 35 °C

(y =- 0,00007x2 + 0,00210 1,06078) 12 1,076 1,069 1,053 1,019 0,973
6 — TemnepaTtypa Ha Bbinycke oteoga 40 °C

(y =- 0,00023x2 + 0,00746 m1,01198) 14 1,076 1,071 1,059 1,032 0,996
7— Temnepartypa Ha Bbinycke oTsoga 45 °C

(y =- 0,00048x2 + 0,01656 m0,92272) 16 1,076 1,071 1,062 1,044 1,014
8 — Temnepatypa Ha Bbinycke oTBoga 45 °C

(y=- 0,0006x2 + 0,02330 =0,82474) 18 1,076 1,071 1,063 1,050 1,030
9 — Temnepartypa Ha Bbinycke otsoga 50 °C

(y =- 0,00041x2 + 0,02180 m0,87246) 20 1,076 1,071 1,063 1,053 1,041

PucyHok E.15 — CpepHsaa oTHOCUTeNbHas HarpeBaTenbHas cnocob6HocTb U KTP(COP) abcop6bumoHHbIX
BOZ,0aMMMAYHbIX TEMMNOBbLIX HACOCOB TUMa «BOJa — BOJa» B CPaBHEHWW C TeMnepaTypaMu UCTOYHMKa W OTBOAA Tenna
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E.6.5 TennoBble Hacocbl ABOWHOrO AeicTBUSA € LMkNoM abcopbunn BOAHOrO pacTtBopa co/M GPOMUCTOTO
nutusa (H20/LiBr)

OTHOCUTENbHas HarpeBaTeslbHass CNOCOGHOCTb W OTHOCUTENbHbIE KTP(COP)

TemnepaTypa Ha BXOAE WCTOYHMKA

Temnepatypa Ha
paryp Tenna u BbiXxoge OTBOAA Tenna

YcnosHble 0603HaYeHUs BXOAE WCTOYHVKa
Tenna, °C 30 °c 34°C 37°C
1— TennoBoii Hacoc ABOWHOro AeicTBus c LukIom abcopb-
UMM  BOAHOrO pacTtsopa CcoAuM  6pPOMUCTOrO  NUTUA
(H20/LiBr)
2— oTHOCUTeNbHasA HarpeBaTesbHas CNOCOGHOCTb U OTHO-
cutenbHblil KN 4 (COP) 12,2 1,028 1,000 0,977
3 — TemnepaTtypa Ha Bxoge oteoga 30 °C 14,5 1,051 1,022 0,999
4 — TemnepaTypa Ha Bbixofe otsoga 34 °C 17,1 1,096 1,066 1,042
5— temnepatypa Ha Bbixoge otsoga 37 °C
6—y =0,01393 m0,85476
7—y =0,01355 =0,8316
8—y =0,01325 =0,8127
9 — TemnepaTtypa Ha Bxoge MCTO4YHUKa Tenna, °C
10— HarpeBaTenbHas cnoco6HocTb u KM A (COP) B onopHoii
Touke (12,2 °C/34°C)
PucyHok E.16 — CpepgHsia OTHOCUTeNbHasa HarpeBaTtenbHasa cnocob6HocTb U KTP(COP) abcopbumMoHHbIX TENMOBbIX

HacocoB Tuna «Boja — Boda» C UukAoM a6cop6uuu BOAHOrO pacTBopa CoAM 6pPOMUCTOrO NIUTUA B CPaBHEHUM
c TemnepaTypamu UCTOYHUKA M OTBOAA Tenna

E.7 TennoBble HacoCbl C NPON3BOACTBOM O6bITOBON ropayeli BoAbl. HarpesatenbHaa cnOCOGHOCTb TENOBbIX
HacoCOB ropsayero BOAOCHa6XeHNA

Ans Toro, 4yto6bl onpeaennTb TENMONPOU3BOAUTENBLHOCTL TEMN0BOrO Hacoca AN NPOU3BOACTBA GbITOBOW ropsi-
yeil BoAbl B peXUMe NonepeMeHHOro AelicTBUSA, MOXHO UCNO/Nb30BaTh HarpeBaTesibHY CNOCOGHOCTbL TEMNOBOTO HAco-
ca B pexume OTOMMIEHUS B KayecTBe MpuMMepa 3HAYeHUA ANs CpefHel TemnepaTypbl Harpysku, onpegeneHHoli no
opmyne (12).
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MpunoxeHue X
(cnpaBoyHoe)

MeTon OUEHKH IHepronoTpedneHua u aHepreTuYeckon apdekTUBHOCTH
reoTepmasnibHbIX TEMJIOHACOCHbIX CUCTEM TEMNSTOCHAGKEHUSA, UCMOSb3YIOWNX
HU3KOMOTEHUMUANLHOE TEeMJO rPYHTa NOBEPXHOCTHbLIX CAOeB 3eMnu Ha TePPUTOPUn
Poccuiickoi ®egepauun (metoq UHCOJIAP)

MoTpebrieHne TennoOBOW 3HEPrun U3 rpyHTOBOrO MaccuBa K KOHLY OTOMNUTENbLHOrO Ce30Ha BbidbiBaeT BONU3N
perucTtpa Tpyb cucteMbl Tennocbopa NoHWKEHWE TeMrepaTypbl FPyHTa, KOTOPOe B MOYBEHHO-KITMMaTUYECKUX YCIOBUSAX
Gonblen Yactu Tepputopun Poccuitickoit depgepaumm He ycneBaeT KOMNEHCUPOBATLCA B NETHUI nepuog roaa, u K
Havany cnefyloLero oToNUTENbLHOTO Ce30Ha MPYHT BLIXOAUT C NOHWXKEHHLIM TeMNepaTypHbIM NoTeHunanoM. MNoTpebne-
HWe TENNOBOIA 3HEPIUMN B TEYEHWUE CMNEAYIOWEro OTONUTENBLHOMO Ce30Ha Bbi3biBAeT AanbHelllee CHWKeHWe Temnepa-
TYpbl FPYHTa, M K Havany TpeTbero OTONUTENBbHOro Ce30Ha ero TeMnNepaTypHblii noTeHUuan ewe Gonee oTnu4aeTca oT
ecrecTBeHHoro. OfHako ormbatollee BNUAHNE TEMNOBOrO NONSA B MHOTONETHEN aKcnnyartauun cucteMbl Tennocbopa Ha
€CTEeCTBEHHBII TeMNepaTypHLIA PEXUM FPyHTa UMEIOT APKO BLIPAXEHHLIN SKCNOHEHLUWanbHLIW XapakTep, U K NAToMy
roAy sKcnnyarauun rpyHT BbIXOAUT Ha HOBLIA pexuM, GnU3KWil K NepuoanHeckomy, T. €., Ha4uHaa ¢ NATOro roga AKenny-
aTauuu, MHororieTHee nNoTpebrieHne TENNTOBOW SHEpPrUM U3 FPYHTOBOrO MaccuBa cucTemel Tennocbopa conpoBoxaaeTcs
NepuoanNYECKUMN USMEHEHUSMU ero TemnepaTypbl. [1oaToMy npu npoekTupoBaHun TCT  HeobxoAUMO  yyUTbIBATHL
nageHWe TemnepaTyp [PYHTOBOrO MaccuBa, Bbl3BaHHOE€ MHOrofieTHeW 3kcnnyaTauueil cuctemel Tennocbopa, W
MCcnonb3oBaTh B Ka4YeCcTBe pacyeTHbIX NapaMeTpoB W TeMMNepaTyp FPYHTOBOrO MaccuBa NapaMeTpbl U TeMnepaTypbl
TPYHTa, OXujaemele Ha NATLIA rof akcnnyatauyun TCT.

B knumaTuydeckux ycnosusx Poccun oueHka 3pheKTUBHOCTU NPUMEHEHUS  reoTepMarbHbIX TeMSTOHACOCHbIX
CUCTeM TennocHabXeHus, NCNONb3YLWMUX TENMNO rpyHTa, MOXeT 6biTb NpoBefieHa ¢ NOMOLLBIO NPEACTaBNEHHOMO Ha
pucyHkax XK. 1 — .8 n BeinonHeHHoro no cnocoby OAO «MHCONAP-UHBECT» paitoHUpoBaHusa Tepputopun Poccuit-
ckoit Pegepaumn No 3PPEKTUBHOCTU UCNONBb3OBaHUS reoTepMaribHOro TenNa HU3KOro noTeHunana Ansa uenein Tenno-
cHabxeHus. PalloHMpoBaHWe BbIMNOMHANOCE Ha OCHOBE PE3yNbTaToB YMCNEHHbLIX SKCMEPUMEHTOB NO MOAENUPOBAHUIO
3KcnnyaTaynoHHblx pexuMoB TCT B KIMMaTUYECKMX YCIOBUSIX pasnuuyHblX pernoHoB Poccuiickoih degepauun. MNpu
NpOBEAEHUN YUCIEHHBIX KCMEPUMEHTOB paccMaTpuBanock crieayrollee:

- Mpu NpoBefeHUn pailoHUpoBaHuA Tepputopun Poccuiickoih Pepepauum no apdekTBHOCTU npuMeHeHus TCT
B KauyecTBe KpuTepus apdeKTUBHOCTU reoTepManbHOR TENIOHACOCHOM cucTeMbl TennocHabxeHus (ganee MCT) 6bin
BbIGpaH cpefHWUI 3a NATLIA rog sKennyaTauun KoaddULMEHT TpaHcopMaLmn TeENNOThI, NPEACTaBMSALWMA coboi 0THO-
WweHue BblpabaTeiBaemoit TCT nonesHoit TENMOBOW 3HEPTUN K 3HEPrMU, 3aTpadyMBaeMoii Ha ee NpUBOA.

Ha pucyHke >K.1 npeacTaBneHbl 3Ha4€HUA U N3ONMHUM KO3 DULMEHTa TpaHcopMaLMn reoTepManbHbIX Tenmo-
HaCOCHBIX CWUCTEM TennocHabXeHWs ¢ ropu3oHTarnbHEIMKM cUCTeMaMmn Tennocbopa, a Ha pucyHke X2 — To xe ans
[TCT c BepTUKanbHbIMKU cucTeMamu Tennocbopa. Kak BULHO Ha pUCyHKax, MakcuMarnbHble 3HadeHus Kop 4,24 — gna
rOpU3oHTanbHbIX cUCTeM Tennocbopa u 4,14 — Ans BepTUKanbHBIX MOXHO OXMAaTb Ha tore Poccuiickoih defgepaumu,
a MUHWMarnbHble 3HadeHna 2,87 n 2,73 — Ha ceBepe W B YaneHe cooTBeTcTBEHHO. [ns CpefHelt nonockl Poccuu
3Ha4eHUss Kgp ANS rOPU3OHTanbHBIX CUCTeM Tennocbopa HaxoaAaTcs B npegenax oT 3,4 4o 3,6, a ANA BepTUKaNbHBIX
cuecteM — B npegenax ot 3,2 fo 3,4. O6pallatoT Ha cebst BHUMaHUe JOCTaTOMHO BhICOKUE 3HaveHus Kip (0T 3,2 1o 3,5)
ans panoHoB [anbHero BocToka, paioHOB € TPaAULUOHHO CMOXHLIMUA YCIOBUSMMW TOMSMBOCHaOXeHUs. Mo-BuanMomy,
LansHuii BocToKk ABNAETCA PErMoHOM npuopuTeTHOro BHegpeHus MTCT.

Ha pucyHke X.3 npeacTaBneHbl 3Ha4YEHUA U U3ONMHUKN YAenbHbIX MOAOBEIX 3aTpaT SHEPrn Ha NPUBOL, «rOPU30H-
TaneHbix» TCT+M (NWKoBbIA AOBOAYMK), BKIOYaOWMX B ceba SHeprosaTpaTbl Ha OTOMMEHME, BEHTUMNSALMIO W
ropsdee BogocHabxeHWe, npuBefeHHble K 1 M2 oTannMBaeMoil NoWadn 3paHusi, a Ha pucyHke X4 — ana ITCT
C BepTUKanbHbIMU cucTeMamu Tennocbopa. Kak BugHo w3 pucyHkoB XK.3, 2K.4, ropoBble yaenbHble SHeprosaTpaThl
Ha npueop ropusoHTanbHblx [TCT, npuBefeHHble Kk 1 M2 oTannvBaeMoil nNrnowaaM 3AaHUs, W3MEHSIOTCS OT
28,8 KBT-u/(rog-M2) — Ha tore Poccuu go 241 kBT-u/(rog-M2) B SKyTcke, a Ans BepTuKaneHbix [TCT — of
28,7 kBT-u/(rof-M2) — Ha tore 1 [0 248 kBT -u/(rog- M%) — B SAkyTcke. ECMM YMHOXMTb MpefcTaBIEHHOE Ha PUCYHKaX
.1 —2K.8 4ns KOHKPETHOW MECTHOCTU 3Ha4YeHne rogoBbIX YaenbHbIX 3HeprosatpaT Ha npusog [TCT Ha 3HadeHue Ans
3TON MECTHOCTYN Kyp, YMEHBLLEHHOE Ha 1, TO MOMy4YnM KONNYeCcTBO 3Hepruu, cakoHoMmmeHHoe MTCT ¢ 1 M2 oTann1saemoi
nnowjaau sa rog. Hanpumep, Ans Mockebl ANs BepTUKansHoit TTCT 3To 3HaueHwe cocTaBuT 189,2 KBT-Y Ha 1 M2 B rog,.
Ona cpaBHEHUA MOXHO NPUBECTU 3Ha4YeHUS YAernbHbIX 3HeprosaTpar, yCTaHOBIIEHHbe MOCKOBCKUMW HOpMamu Mo
aHeprocBepexeHnio [32] LN ManoaTaxHbIX 34aHuii Ha ypoBHe 130, a AN MHOrosTaXHbIX 3aaHuin 95 KBT-u/(rog. m2).
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Mpu aToM B HopMUpyeMble [32] sHeprosaTpaTel BXOAAT TONbLKO 3aTpaThl 3HEPrUU Ha OTOMNEHNE U BEHTUNALMUIO, B HaLLEM
e crnyyae B 3HeprosaTpaThl BKIOYeHbl U 3aTpaThl 3Heprm Ha ropsidee BogocHabxeHue. [1eno B TOM, YTO CyLLECTBYHOLUIA
B AEWCTBYHOLLMX HOpMaX MOAXOS K OUEHKe SHeprosaTpar Ha aKcniyaTauuio 3jlaHusl BblgenseT B OTAENbHbIe cTaTbk
3aTpaTkl SHepPruM Ha OTOMIEHUE U BEHTUNALMIO 34aHNS U 3aTpaThl 9HEepruM Ha ero ropsivee BogocHabxeHue. Mpu sTom
SHeprosaTpaTkl Ha ropsidee BogoCHabXeHWe He HOPMUPYIOTCA. Takol MOAXOA He KaXeTcs NpaBunbHBIM, NOCKONbKY
3aTpaTbl SHEpPruM Ha ropsvee BOAOCHabXeHUe 3ayacTylo COU3IMEPUMBI C 3aTpaTaMu JHEPrUM Ha OTONMEHWe K
BEHTUNALWIO.

Ha pucyHke »K.5 npeacTaBneHbl 3Ha4€HUA U U3ONTUHUN paLMOHanbHOro COOTHOLLEHUS TeNnoBoi MowHocTu MA n
YCTaHOBMEHHON 3NeKTPUHECKO MOLYHOCTU «ropusoHTanbHbix» [TCT B gonax eauHULbl, a Ha pucyHke XK.6 —ana MCT
C BepTUKanbHeIMKU cucTtemamu Tennocbopa. KputepueM paLiMoHanbHOrO COOTHOLLEHUS TENNOBON MOLYHOCTW NUKOBOrO
JoBoAYMKa U yCcTaHoBnNeHHOW anekTpudeckoi mowHoctu TCT (uckmovas M) ABnanuck MUHUManbHbIe roAoBble 3aT-
paTbl arekTposHeprumn Ha npusog MCT+MN. Kak BWAHO U3 laHHBIX PUCYHKOB, paLiMOHarnbHoe COOTHOLEHNE MOLHOCTEN
Tennosoi M n anekTpudeckoi MCT (6e3 M) namensaerca ot 0 — Ha tore Poccum o 2,88 — ansa ropusoHtanbHblx [TCT
u 2,92 — ans BepTUKanbHbIX cucteM B FAkyTcke. B LieHTpanbHoii nonoce Poccun pauuoHanbHoe COOTHOLUEHUe Tenno-
BO MOLLHOCTU AOBOAYMKA W YCTAHOBNEHHON 3nekTpudeckoit mowHocTu [ TCT-T1[ HaxoAUTCA Kak ANA FOPU3OHTaNbHbIX,
Tak u BepTukaneHelx FTCT B npegenax ot 1,1 ao 1,3. Ha aToM MOMeHTe HyXHO ocTaHOBUTLCA 6onee noagpobHo. eno B
TOM, 4YTO MpU 3aMeLyeHun, HanpuMep, anekTpooTonneHnss B LleHTpanbHoi nonoce Poccun Mbl hakTUHECKn MMeeMm
BO3MOXHOCTb Ha 35 % — 40 % coKpaTUTb MOLYHOCTb YCTAHOBMEHHOIO B OTanfMBaeMoM 3aHun  anekTpoobopyaosa-
HUSA U COOTBETCTBEHHO COKPaTUTL ANEKTPUYECKYHO MOLLHOCTD, 3arpatuuBaemyto y PAO «ESC», KoTopas cerogHa «CToUT»
okoro 50 Teic. pybneii 3a 1 kBT ycTaHOBNEHHOW B JOME 3MEKTPUYECKOW MOLYHOCTU. Tak, HanpuMep, ANA KoTTeaxa ¢
pacyeTHLIMU TennonoTepsmMn B Hanbonee xonoAHyo NATWAHEBKY, paBHbIMU 15 KBT, Mbl CaKOHOMUM 6 KBT ycTaHoBNEH-
HOi 3NEeKTPUHECKO MOLYHOCTM U cooTBeTCTBEHHO oKkono 300 Thic. pybriei unu = 11,5 Teic. $ CLUA. 3ta yndpa npaktu-
Yecku paBHa cTommocTn 'TCT Takoi TennoBoi MOLHOCTU. Takum o6pa3om, ecnn KOPPEKTHO YUMTLIBaTbL BCE U3AEPXKKN,
CBsi3aHHblE C MOAKMOYMEHWEM 3[aHUS K LieHTpann3oBaHHOMY 3MNeKTpoCcHabXeHUIo, oKasbiBaeTcs, YTO NpU CyLlecTByto-
LUMX CEroAHsi Tapudax Ha SNEKTPOSHEPrUIO U MOAKIIOYEHME K CETAM LieHTPanu3oBaHHOro anekrpocHabxeHus B LieHT-
paneHoi nornoce Poccuun faxe no efuHoBpeMeHHbIM 3atpataM ['TCT okasbiBaeTcsl BLIrOAHEE 3NeKTPOOTONNeHne, He
roops yxe 06 sakoHomun aHeprun 60 %.

Ha pucyHke XK.7 npeacTaBneHbl 3Ha4EHUA W30NIMHUK JONW TEMNOBOW 3HepruK, BolpabaTbiBaeMoil B TeHeHUe roga
nukoBbIM gosogunkoM (M), B CyMMapHbIX rO40BLIX SHeprosaTpaTax cuctemsl «ropusoHTaneHas» [MCT+M[0 B npoueH-
Tax, a Ha pucyHke YK.8 — Toxe ans MMCT c «BepTuKanbHbIMU» cucTeMammn Tennocbopa. Kak BUAHO U3 PUCYHKOB
.1 —2K.8, yaenbHeli BeC TeNnoBow sHeprum, BelpabaTbiBaeMoii B TedeHune rofa M B cymMMapHbIX FoA0BLIX 3HEprosat-
patax cuctemel «ropusoHTansHas» M TCT+MM, namensaetca oT 0 % — Ha Ore Pocecumn o 38 % — 40 % B AkyTcke u Type,
a ans BepTukanbHelx [TCT+MNA — cootBeTcTBeHHO 0T 0 % Ha tOre Poccun u go 48,5 % — B AkyTcke. B LieHTpanbHoii
nonoce Poccun 3TU 3Ha4YeHUSA COCTaBNAKT ANSA BepTUKanbHbIX W ropusoHTansHelX MMCT okono ot 5 % ao 7 %. 310
HeGonblune HeproaTpaThl, U B CBA3WN C 3TUM HYXHO BHUMaTeNbHO OTHOCUTLCA K BbiGopy MA. Hanbonee paunonans-
HbIM KaK C TOYKW 3peHWS YAEnbHbIX KanBnoxeHuid B 1 KBT MOLLYHOCTH, Tak M aBTOMaTW3aLMW SABMSIOTCA NUKOBbLIE 3NeKT-
POAOBOAUNKM. 3acnyXuBaeT BHUMaHUe UCMonb3oBaHWe KOTM0B, paboTaloWwnx Ha nenneTtax.
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PucyHok X.1 — PaiioHnpoBaHue Tepputopumn Poccuiickoii depepauum no apdpekTUBHOCTU WCMNONb30BAHUA HU3KOMOTEHUMANbHOW TEN/0BON 3HEPrMM NOBEPXHOCTHLIX Cl0eB 3emMan
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PucyHok XX.2 — PaiioHnpoBaHue Tepputopun Poccuiickoii ®eaepauuy no 3peKTMBHOCTA UCMOMb30BAHNA HU3KOMOTEHLMA/IbHOW TEensioBOM 3HEPrMU MOBEPXHOCTHLIX C/I0eB 3eMu
ans TennocHabxeHus. (M301MHUM Ha kapTe — 3HayeHusl KoadpdmumeHTa TpaHcdopMauum sHeprum Ans «BepTukasbHbix» TCT, YNCNEHHO paBHble KOMMYECTBY MOME3HON TensioBoi
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chyHOK K.3 — PaﬁOHMpOBaHMe TeppuTopun Poccuiickoli ¢egepaumw no 3q3¢eKTMBHOCTM ncnonb3oBaHuUA HM3KOHOTeHHMaﬂbH0ﬁ Tennosoim QHEPrMn noBepXHOCTHbLIX C/I0EB 3emnun
ansa TennocHabxeHus. (MSOHMHMM Ha KapTe — YyAeJibHble roAoBble 3aTpaTbl 3HEeprun Ha nNpuBo «ropU3OHTaNbHbIX» FTCT+HA, BKK4Yawune B cebss oTonneHue, BEHTUNALUNIO
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PucyHok XX.4 — PaiioHupoBaHue Tepputopum Poccuiickoli depepaummn no 3hPEKTUBHOCTA MCMNOMb30BaHNSA HU3KOMOTEHLMAILHOW TEMN/I0BON 3HEPTNM MOBEPXHOCTHBIX CM0EB 3eMnu
Ona TennocHabxeHus. (M30nMHUM Ha KapTe — yAefbHble ro0Bble 3aTpaTtbl SHEPrUM Ha NPUBOL, «BepTUKasbHbIX» TCT+MA, BKAYawlwme B cebsa OTONJeHne, BEHTWIAUMIO 1 ropsyee
BOJOCHabXeHve, npuBefeHHble K 1 M2 oTanimBaemoi nnowaan, kBT u/rog-m2)
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ana TennocHabXxeHus. (V|3OJ'II/|HI/II4 Ha KapTe — pauyunoHanbHOe COOTHOLUEeHune TensoBom MOLWHOCTM NWKOBOTo AgoBoa4ynka ” yCTaHOBﬂeHHOI‘/JI SHEKTle-IeCKOVI MOLHOCTN «TOPU30OHTa/b-
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PucyHok XX.6 — PalioHupoBaHue Tepputopun Poccuiickoin ®egepauun no ahpdheKTMBHOCTM UCNOMb30BAHWSA HU3KONOTEHLUMWaNbHOW TEennoBOW 3HEPrMn NOBEPXHOCTHbIX CnoeB 3emun
ana tennocHabxeHus. (M301MHUM Ha kapTe — pauuoHaNbHOE COOTHOLEeHWe Tennao0BOW MOLLHOCTU MWKOBOFO A0BOAYMKA W YCTAHOBNEHHOW 3M1EeKTPUYECKON MOLLHOCTU «BepPTUKaNbHbIX»
[TCT, B gonax efuHuL)
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PucyHok XX.7 — PaiioHupoBaHvne TeppuTtopuu Poccuiickoii ®epgepaunn no 3pgeKTMBHOCTM WUCMNOb30BAHUSA HU3KOMOTEHUMANbLHOW TENNO0BOW 3HEPruM MOBEPXHOCTHLIX C/MOeB 3emnu
Ana TennocHa6xeHus. (M301MHUM HA KapTe — [0S TenjoBoil aHepruu, BoipabaTbiBaemoli B TeueHue roga MMJ[ B cymMMapHbiX FOA0BbIX dHeprosatpaTax CUCTEMbl «TOPU30OHTa/IbHaA»
rTCT+NA, %)
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Buonuorpadusa

EH MCO 9488:2001 ConHeyHasa sHeprus. CrioBapb
EH 14511:2007 (Bce yact) KoHauumoHepbl, Broku XUAKOCTHOTO OXMaXAEHWA M TENSOBbIE HACOCHI C 3MEKTPo-
NPUBOAHBIMU KOMMpPeccopaMu ANA OTOMMEHUA U OXNTaXAeHUsA NnoMeLLeHni

EH NCO 13790:2008 TennoBas xapakTepucTuka 3aaHuii. PacdeT MCrnonb3oBaHWA SHEprun ANnsa oTonne-
HUS NOMELLEHUI
CMn 23-101 — 2004 MpoeKkTupoBaHWe TEMMOBOW 3aLUUTLI 34aHui

CIM 50.13330.2010 «CHuM 23-02 — 2003 Tennosas 3aliuTa 3gaHuiny
MporpaMMHblil komnneke INSOLAR-HEATPUMP, caifT www.insolar.ru

EH NCO 15927-6:2007 MMapoTepmanbHaa xapakTepucTuka 3faHui. BblducneHue U npeacTaBneHne K-
MaTuyeckux faHHelx. YacTb 6. PazHOCTW akkyMyrnMpoBaHHbLIX Temnepatyp (rpagyc-
AHW)

EH 15316-2-3:2007 CucTtembl TennocHabxeHns 3faHunit. MeToauka pacydeTa SHeEpronoTpebHOCTU 1 3Hep-

roapeKTUBHOCTU CUCTEMBI TennocHabXeHWs. FOPOACKMe TermnoreHepupyloLime
pacrnpegenuTenbHble CUCTEMbI

CHuIT II-68 — 75 HopMbl NPoeKTUpOBaHUA. SNEKTPOCTaHUMKU TENSTOBLIE

CHuIT 41-02 — 2003 TennoBble ceTu

N 03-75 — 94 Mpasuna ycTpoiicTea 1 6e3onacHoil akcnnyaTaLum TpybonpoBoAoB napa u ropavei
BOAbI

Software Meteonorm 3.0, Meteotest, Switzerland (MNporpamMmmHoe o6ecnevenune sepcum 3.0 AnA NpoBEpKU MeTEO-

ponorudecknx faHHblx, LLBeiiyapns)

CEN/TS 14825:2003 KoHAWLUMOHEpLI, BNOKK XUAKOCTHOrO OXNaXAeHUss U TENMOBLIE HACOCHI C ANEKTPO-
NpUBOAHLIMU KOMMpeccopamMu ASiS OTOMUIEHUS U oXIaxaeHus nomelyeHun. Mpo-
BeJleHWEe UCTLITAHWIA M HOMUHANbHLIA peXxuM paboTbl B YCMOBUSX YACTUMHOW Ha-
rpy3Ku

EH 15316-4-1:2008 CucteMbl TennocHabxeHus B 3jaHusx. MeToguka pacdeta 3HEPronoTpeGHOCTH U
3 (PEKTUBHOCTU CUCTEMbI TEMIOCHabXeHUs. YCTaHOBKM TersioreHepauuu U Tonmnu-
BoOCXKUraroLyme (KoTsbl)

CHul Il -35—76 KoTenbHble ycTaHOBKM
CIM 30.13330.2010 «CHwuM 2.04.01 — 85 BHYTpeHHMWIA BOAONPOBOA W KaHanusauua»
EH 255-3:1997 KoHguuuoHepbl, 6noku XUAKOCTHOTO OXNaXAEHWA 1 TENNOBLIE HACOCHI C ANEKTPO-

NpUBOAHBLIMKU KOMNpeccopamun. Pexum HarpeBa. Yactb 3. McnbitaHus u Tpebosa-
HUS K MApKUPOBKe CaHUTApHO-TEXHWYeckoro o6opyaoBaHWs ropsyero BofocHab-
XeHna
EH 15316-3-2:2008 Cuctembl TennocHabxeHuns B 3faHuAx. MeTofuka pacqeTa SHepronoTpebHocTU U
apdekTBHOCTU cUCTeMbl TennocHabxeHns. Pacnpeaenerne ropsyeil Bogbl B CUC-
TeMax ropsvero BofocHabxeHus
CIM 60.13330.2010 «CHuM 41-01 — 2003 OTonneHne, BEHTUNAUMA U KOHAULIMOHUPOBaHUE»
VDI 4650, Blatt 1: Calculation of heat pumps short procedure for the calculation of the seasonal performance
factor (SPF) of heat pumps Electric heat pumps for room heating, Kpatkuit cnocob pacuyeTa nokasate-
NA CEe30HHON XapaKTepUCTUKN 3NEKTPONPUBOAHBLIX TENOBLIX HACOCOB ANSA OTONNEHUS NMOMeLLeHWi

EH 308:1997 TennoobmeHHUkU. Cnocobbl UcnbiTaHWit Ana onpefenenus paboyeil xapakrepuc-
TUKWU YCTPOWCTB BO3BpaTa Tenna us Bo3ayxa u 1bIMOBbIX ra3os

EH 15316-1:2007 Cuctembl TennocHabxeHuns B 3gaHusAx. MeTopuka pacyeTa sHepronotpebHocTU U
3HeproadPeKTUBHOCTU cUCTeMbl TennocHabxeHus. O6wme nonoxeHus

EH 15316-4-4:2007 Cuctemel TennocHabxeHns B 3gaHusx. Cnocobbl pacyeTa dsHepronoTpebHocTU K

S HEKTUBHOCTU CUCTEMBI TennocHabkeHns. KombuHMpoBaHHbIE CUCTEMBI reHepa-
LMW, WHTErpMpoBaHHble B 34aHuM (KoreHepaLs)

EH 15316-3-3:2008 CucTeMmel TennocHabxeHWsA B 3gaHuax. MeToauka pacyeTa sHepronoTpebHOCTU U
adpdheKTUBHOCTU cucTeMbl TennocHabxeHns. [Mpon3BofCcTBO ropsvell BoAbl ANS
CUCTEM ropsi4ero BofocHabxeHus

EH 15203:2005 OHepreTU4yecKas XapaKTepucTuka 3faHuil. NpUMeHeHne BbIMUCTEHUS aHepreTh-
Yeckoro noTpebrieHns K CyLecTBYOLWMM 38aHUAM

OHepreTudeckan gupektusa LLseiiuapun EnV7 oT fekabpa 1998 r (Swiss Energy directive EnV of 7. December

1998 (actual status on 30. November 2004), 730.01)

EH 12309-2:2000 lasoBasi abcopbumsa 1 abcopbLUWOHHOE KOHAWLIMOHWPOBaHWE W/Wnn TernoBble Ha-
COChI C NOMe3HbIM MOABOAOM TennoThl He Bhiwe 70 kKBT. YacTb 2. PauuoHansHoe
“crnonb3oBaHWe aHeprum
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CEN/TC 113 TennoBble HacoChl U YCTaHOBKM ANA KOHAWLUOHUPOBAaHUS BO3fyxa

EH 255-2:1997 KoHauunoHephbl Bo3ayxa, Onoku >XMAKOCTHOTO OXNaXKAeHUS U TENNOBbLIE HACOChl ¢
3MNEeKTPUYECKUM KOMMPECCcopoM AnA oTonneHus. Yactb 2. McnelTaHusa u Tpebosa-
HUS K MapKWpoOBKe arperaTtoB AN OTOMNMEHUA NoMeLLeHWA

Peaontouus uHctutyTa cTaHgaptusaumm HugepnaHaos kak peakuymsa Ha CEN/TC 228 N373 (Arie de Jong, Part 2 of

NEN reaction to CEN/TC 228 N373 — Draft resolution C 112 (N374), Nederlands Normalisatie Instituut, Dec.

2003)

WPZ Bulletin, Warmepumpen-Testzentrum Téss, July 2003

MICH 2.01-99 3OHeproc6epexeHue B 3faHnsx. HopmaTuBbl Mo TennosawmTte U TENNOBOAOANEKTPOCHabXeHUo
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