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BBegoeHue

HacToqawmm ctaHgapT ABNAeTCa YacTbio rpynnbl CTaHAAPTOB, LelNbio KOTOPLIX ABNAeTCA rapMoHU3aLUms
MeTOoOUKN pacyeTa 3HepreTu4eckon adpPeKTUBHOCTU 34aHUA B COOTBETCTBUM ¢ PegepanbHbIMA 3aKoHaMI
Poccuinckon ®egepaunn [1], [2], a TakKe ¢ ocHoBononarawwmmm TpeboBaHns MU ANPEKTUB EBPONENCKOro co-
obllecTBa no obuen aHepreTudeckon adbgexktTneHocTn 3gaHnn (EPBD) [3].

B HacTodwWweM cTaHgapTe npegcTtaBneHbl METOAUKN pacdyeTa TeNMOBOM 3HEPTrMK, NoNy4YaeMou Ha BXO-
e B CUCTEMY CONMMHEYHOro OTOMNMEHUA U/Mnun ropsaveroc BogocHabXkXeHUs, TennoBbIX NOTEPb M NOTPebneHuns
OONONMHUTENbHOM SHEPrnMn B CUCTEME TennoreHepawumm ¢ ConHeuYHbIMU yCcTaHOBKaM. PacyeTbl OCHOBaHbI Ha
TENMOTEXHNYECKUX XapaKTepUcTmkax KOMNOHEHTOB CUCTEMbI TEMNNOCHADXEHNA, YCTAaHOBNEHHLIX CTaHaap-
TaMn Ha HUX, U APYTUX napamMeTpoB, HEOOXOANMBIX AN OLLEHKU NPOU3BOANUTENBHOCTU SNEMEHTOB, BXOOS-
LLINX B CUCTEMY.

[daHHble MeTOOMKN MOTYT UCMONb30OBaTLCA B CrieayioWmMxX cnyvaax;

- oLueHKa cobnoageHna HoOpMaTUBHBLIX SHEpPreTUu4Yecknx nokasartenen;

- ONTUMU3ALNMA 3SHepreTUdeckMx napameTpoB CO3gaBaeMOU TennoreHepupyrowen CUCTEMbl NyTEM
CpaBHEeHUHA HECKONbKMX BO3IMOXHBIX BAPUAHTOB;

- OLeHKa BNUAHUS pasHbIX 3Heprocbeperarowmx MeponpuaTMiA Ha NoKasaTenn CYLWECTBYIOLWEN TEMNSO-
reHepupyoLWen cUCTeMBI MYTEM pacdeTa aHepronoTpebneHnsa nNpu Hanu4nm U Npu OTCYTCTBUM 3Heprocbepe-
ralolwnx Meponpuatun. Npn 3TOM 3KOHOMUIO 3SHeprunm (3a c4yeT WUCNONb30OBaHUA CUCTEMBbl CONMHEYHOro
TENMOCHabXeHNN) onpeaensanT CpaBHEHUEM SHEPreTUYECKUX nokasatenen 3gaHnst ¢ CUCTEMOU CONMHEYHOrO
TennocHabxeHuns n 6es Hee.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

TENNOCHABXEHUE 30AHUI

MeToauka pacuyeTta aHepronotTpebHocTu U adppeKTUBHOCTU CUCTEMBI
TennoreHepauuu ¢ cCoONHeYHbIMU YCTaHOBKaMM

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

INata BBeaeHnsa — 2012—07—01

1 O6nactb NpMeHeHUA

HacTtoawumin ctTaHaapT npeacTaBnsaeT MeTOAUKY pacyeTa 3HepronoTpebHocTn 3aaHnii n 3 eKTUBHOCTA
CUCTEM TennoreHepaumn ¢ CONHeYHbIMN YyCTaHOBKaMK (BKIHOYasA CUCTEMY ynpaBneHns), UCMoNb3yeMyto A
OTOMJIEHUA NOMELLIEHUI, ropsaYero BogocHabXeHns n KOMOMHUPOBAaHHBLIX CUCTEM TennocHabxeHus.

ObnacTb NpUMEHEeHUs AaHHOW YacTu cTaHgapTa pacrnpocTpaHaeTCsl Ha cTaHJapTU3aLnto:
- HeobXoaMMBbIX NCXOOHBLIX AaHHBIX, MEeTOAMKU pacyeTa,
- TpebyeMbIX pe3ynbTaToB pacyeTa.

OCHOBBI pacyeTa NMoNMIHOro pacxoaa SHeprun 1 onpeaeneHne HOMUHaNbHbIX 3HEPreTUYEeCKUX XapaKTe-
PUCTUK NMpuBeaeHbl B [4].

PaccmaTpuBatotca cnegyowme TUnMYHble CUCTEMbI CONMHEYHOro TennocHabXeHus:

- CUCTEeMBbI ropsa4ero BogocHabXXeHUa NpoMbILLIEHHOTO U3roTOBMNEHUA NO [5] N U3roTaBNMBaAEMBbIE MO
cneugakasy no [6];

- KOMOUHUPOBaHHbIE CUCTEMEI (rOopsiYero BOAOCHaDXeHNS U OTOMNNEHUA NoOMeLLeHNI) [6];

- CUCTEeMbl OTOMNEeHUA NoMelLleHU, COOTBETCTBYoLW e [6].

2 HopMaTuBHbIE CCbINKN

B HacTosLem CTaHOdapTe UCMOJ1Ib30BadHbl HOPMaTUBHDBIE CCbIJ1IKW Ha CllieAyrowne CTanAadpThl.

[OCT P EH 15316-1—2007 Cuctembl TennocHabxeHus B 3gaHusax. Metoguka pacyeTta SHepronoT-
PEBHOCTU U 3HEProddPPEKTUBHOCTN CUCTEMBI TENNocHabxxeHnd. ObLme NonoKeHns

[OCT P 51594—2000 HetpaauunoHHasa aHepretuka. ConHevyHas sHepretuka. TepMuHbI U onpeaene-
HS

[OCT P 51595—2000 HeTtpaauuunoHHaga aHepreTuka. ConHeYyHasi aHepretuka. KonnekTopbl CoMNMHeu-
Hble. ODLWMe TeXHNYEeCKNEe YCNOBUS

[OCT P 51596—2000 HeTpaauuuoHHas aHepretuka. ConHevyHasi sHepreTmka. Konnektopbl COMHeu-
Hble. MeToabl UCNbITAHUWN

[Tpumedyanwume—Ilpn Nnonb3oOBaHMM HACTOALWMM CTaHOAAPTOM LenecoobpasHo NPoBEepUTb AENCTBUE CCbINMOY-
HbIX CTAaHOJAPTOB B WHMPOPMALMOHHOW CcUCTEME ODWero nonb3oBaHus — Ha odwuumanbHoM cante PeaepanbHOro
areHTCTBa rno TEXHNYECKOMY PEryrmpoBaHnio U METPONOrMn B cetn VIHTEpHET nnn No exXxerogHo ndgaBaemMomy MHPOpMa-
LMOHHOMY yKa3aTento « HaymoHarnbHble CTaH4APThI», KOTOPbLIM ONyBNMKOBAH NO COCTOAHUIC HA 1 SSHBApSA TEKYLWEro roga, m
NO COOTBETCTBYIOWMM EXEMECAYHO N3JaBaAEMbIM MHMPOPMALMNOHHBIM yKa3aTensiMm, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnn cCbiNOYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb3OBAHMN HACTOAWMM CTAHOAPTOM CrieayeT PyKOBOACTBO-
BaTbCH 3aMEHSIOLWMM (M3AMEHEHHbBIM) CTaHAAPTOM. ECnn cCbiNOYHbIM CTAaHAAPT OTMEHEH B€3 3aMeEHbI, TO NOMOXEHUE, B KO-
TOPOM aHa CCbIfIKa Ha HEro, NPUMEHSETCSH B YacTn, HE 3aTparvBalowWen 3Ty CCbITIKY.

U3pgaHne odbvumanbHoe
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3 TepMuHbI, onpepeneHns, o603Ha4YeHUA U eAUHNLLI U3MEpPeHNA

3.1 TepMuHbI U onpepeneHnn

B HacTodwemM cTtaHgapte npuMeHeHbl cregyowmne tepMuHbl U onpeaeneHna no F'OCT P 51594 n
[[OCT P EH 15316-1, a Takke cnegywoline TepMUHBI C COOTBETCTBYOLWMMKU onpeaeneHUaMI;

3.1.1 anepTypHaa nnowagb (aperture area): ['nowagb Npo3pa4vyHore orpaXaeHua CoNMHeYHOro KonmekK-
TOpa, Yepes KoTopoe CoJIHeYHOe U3nydYeHue nocTynaeT B KONNEKTop.

3.1.2 BO3MellaeMble TeNNOBLIe NOTepU cucTeMbl (recoverable system thermal loss): HacTe Tenno-
BbIX NOTEPb CUCTEMBI, KOTOPAaA MOXET ObITb BO3BpallleHa B CUCTEMY NYTEM peKyrnepaLunn Anst CHUXKEHUS 3HEP-
ronoTpebneHna CcCUCTEMBI OTOMMEHUA WUNW oXNaXxaeHust NMbo pacxoga Tenna Ansg OTOMNMEeHUs U
oxnaxaeHus.

3.1.3 AononHUTenbHaa aHeprua (auxiliary energy): dnekrpudeckasa aHeprus, notpedbnaemas NHxe-
HEepPHbLIMU CUCTEMaMW 34aHUA ANA OTONNEHUS, oXNaXKaeHUS, BEHTUASILUN U ropsiMero BoAoCHabXeHWs aHepre-
TUYECKNX NOTPebHOCTEN 3a0aHUS.

[TpumevaHnHuns

1 JononHuntenbHas 3HEPrUs BKNOYAET B CeDA 3NeKTPUYECKYIO SHEPIVIO, pacxoayeMylo Ha NPUBoA BEHTUNSTOPOB,

HAaCOCOB, CNCTEMbl aBTOMATUKN N T. A. SJ'IEI{TpH‘-IECI{aFI SHEPIUA, NoABoANMAA K CUCTeme BEHTUIAUNN A4 NnepeMelleHns
BO34yXa N BO3BpaTa Telvia, pacCCMaTtTpnBaeTCH HE KaK JOMNOJTHUTEIbHAA SHEPIUA, a KaK SHEPTNHA, NCNOJIb3YEeMaA 4114 BEHTU-

NAUnMN.
2 B [7]sHeprusa, ncnonb3ayemas ans npmeoga HacoCoB U 3a4BUXKEK, pacCMaTpUBAaETCH KaK «napasnTHas IHEPIUsiy.

3.1.4 nHXeHepHaa noacuctemMa sgaHud (technical building sub-system): HacTb MHXXeHepPHOU CUCTEMD
30aHNA, KOTopas BbIMONHAET cneuudpuyeckyo pyHKUMIO (Hanpumep, BeipaboTKy, pacnpeaeneHune, Bbliaene-
He Tenna).

3.1.5 UHXeHepHada cucteMa 3aaHua (technical building system): NHXeHepHoe obopyaoBaHWe AN
OTOMNEHUA, OXNaXaeHUs1, BeHTUNAUUN, ropadero BoAoCHa0XeHUs, OCBELLEHUA N 3NeKTPOCHabXeHNA, COCTOS-
LLiee N3 UHXeHEPHbIX MoacucTem.

[TpwnmeyaHune—VHXeHepHas cucTemMa 34aHns MOXET UMETb OTHOLLEHWE K OQHON UMW HECKONBbKUM CryKbam
(HAaNpumep, K CUCTEME OTOMMNEHUS U CUCTEME ropsAYero BOAOCHaAbXeHns ).

3.1.6 KOMOMHUpOBaHHaA cUCTeMa CONIHeYHOro TennocHabxeHua (solar combisystem): Cucrtema,
MCMONb3yloLWwasa CONMTHeYHY 3HEePrm ogHOBPEeMEHHO ANAa YaCTUYHOIoO UMK NOMHOMO NOKPLITUA Harpysku OTo-
NAeHUA 1 ropsiuero BoAoCHabXeHUsa noTpedbuTtens.

3.1.7 KOHTYp conHe4Horo konnekropa (collector loop): KoHTYp UMpKynauuK, BKNOYaoWUA B cebs
CONHEYHBIE KONMEKTOPLI, LMPKYNALUUOHHBIM HACOC UMW BEHTUNATOP, CeTb TPYOONPOBOAOB N TEMNMOOOMEHHUK
(ecn OH eCTb B CUCTEME), KOTOPbIA UCNONb3yeTCca ANA nepedadn Tenna oT CONTHEeYHbIX KOMMEKTOPORB K TENJIO-
BOMY aKKyMYIATOPY.

3.1.8 koacphULUNEeHT 3aMeLleHUA TENNOBOU Harpy3km notpebutena cCUCTEeMOU CONMHeYHOro Ten-
NocHabXeHUA (00N NOKPbITUS Harpyskn — solar fraction): Heprus, BelipadbaTbiBaeMasi CONHEYHOW YacTbio
CUCTeMbl, AeNeHHad Ha CYMMapHLIW pacxoq Tenna Bcen cuctemMol (0es3 TennoBbIX NoTePb CUCTEMBI)

3.1.9 ontuveckun Kl conHe4yHoro konnekropa (zero-loss collector efficiency): OTHoLWEeHWe KOnun-
YyecTBa NOrnoLeHHOW KONNMEeKTOPOM CONTHeYHOM 3HEPrMn K NOCTYNMBLUEN 3a TOT XKe nepuod BpeMeHU Ha ero no-
NHYIO NOBEPXHOCTb CYMMapHOW conHedHou 3Hepru unu KM conHedHoro Konnekropa npu cpegHeu
TemMrnepaTtype TENNOHOCUTENSA, PaBHOU TeMrnepaType oKpyXarwLlen cpeabl.

3.1.10 pacxop Tenna (TennoBad Harpyska) Ha oTonneHue U/Unu ropavee BoaocHabxeHue (heat
use for space heating and/or domestic hot water): Tennosas aHeprusi, nepegasaemMasi B CUCTEMY OTOMNSIEHUS
W/ Unn ropsadero BogocHabXxeHUa ¢ Lenblo obecneyveHnst sHepreTUYeckUx noTpedbHoCcTen AN oTonneHns U/mnu
ropsivero BoAgocHabXeHUs COOTBETCTBEHHO.

[TpumevaHus

1 Ecnu nHxeHepHoe obopyaoBaHne 34aHNS UCTMONb3YETCH AN HECKONbKUX Lenen (Hanpumep, Anst OTONNEHNs
ropsivero BOAOCHabXeHns), To ObIBAET TPYAHO BbIAENTUTE SHEPIUIO, NCTIONB3YEMYIO ANA KAXKA0W KOHKPETHOW Lenun. B atom
clydae pacxoq tenna MoxXeT ObiThb BbIPaXeH Kak CyMmmMapHas BENuUUnHa (T. €. KaKk CyMma pacxoaoB Tenna ans otonneHns
NOMELLLEHUIN N FOPsIHEro BOAOCHaAbXeHURA).

2 Pacxog tenna gns otonneHns NoMeLeHnn W/ nnm ropsyero BoOAoCHabXeHnst paBeH CyMme 3HepronoTpebneHns m
TENNOBbIX NOTEPb CUCTEMbI OTOMMNEHUA N/NNKN TOPAYEro BOAOCHADXEeHUs 3a BbIMETOM CHUXEHUSA TENNOBbLIX NOTEPDL 3a CYeT
pekynepauumn tenna.

2
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3.1.11 pe3sepBHana aHeprua (back-up energy). SHEpPrna UCTOMHUKA Tenna, UCNoJIb3yeMOro B Ka4ecTBe
pe3epPBHOr0C NCTOYHUKA 3HEPrnMn ANst CUCTEMbI CONTHEYHOro TENMOCHabXeHUs.

[Tpumevanune—B/[7] pe3epBHYyI0 3HEPIMNIO HA3LIBAKOT BCNOMOraTenbHOM (AONONMHUTENBHOW) SHEPIUEN.

3.1.12 cuctema, ucnonb3yrLlana TONbKO CONMMHEYHYIO 3Hepruio (cuctema bes gaybnepa — solar-only
system): Cuctema CoNMHeYHOro TennocHabXeHus, He UCNOoNb3yoLaa MICTOYHUKOB pe3epPBHOW SHEPTUN.,

[Tpnmedvanwue—B][7] pe3epBHYIO SHEPINIO HA3LIBAKOT «QOMONMHUTENBHON SHEPTUENY.

3.1.13 cucTtemMa, UCNONbL3YIOLLAaA CONMHEYHYIO U A0NONTHUTENbHYIO 3Hepruo (solar-plus-supplementary
system): Cuctema ConHeYHOro TennocHabXeHUs1, MCnonb3yoLwaa 0AHOBPEMEHHO UCTOMHUKU KaK CONTHEYHOWU, Tak
N pe3epPBHOMN SHEPIUM N CrIocobHast obecnevnTb 3agaHHbIN YPOBEHb TEMNMOCHADXEHNSI HE3AaBUCUMO OT MOCTYNIe-
HAS1 CONMHEYHOW SHEPTUN.

3.1.14 cuctemMac NnpuHyauTenbHOU UUpKynauuen TennoHocutens (forced-circulation system): Cuc-
Tema, B KOTOPOWU UMPKYNALKA TeNTOHOCUTENA B CONTHEYHOM KonnekTope(ax) oCcyLlecTBNAeTcda cnelnanbHbIM
HacOCOM WU BEHTUNATOPOM.

3.1.15 cucTtemMa npegBapuTeNnibHOro CorfiHe4yHoro nogorpeBa (solar preheat system): Cuctema co-
NMHeYHOro Harpesa BoAbl nepeq ee NOCTynieHUEM B BoAgoHarpesaTtenb Apyroro tmna.

3.1.16 cucTteMa conHe4yHoOro ropa4ero BoaocHabxeHua [solar domestic hot water (DHW) system]:
Cuctema, UCnonbaytowas CoNMHeYHyo 3Heprnio Ans Harpesa Bodbl M obecnedmBarollasd YacTU4HOe UK No-
NHOE NOKPLITUE HAarpyskn ropadero BoagocHabXeHna notpeburtens.

3.1.17 cucTtemMaconHe4vHoro oronneHud [solar space heating (SH) system]: Cuctema, ncnonbsytoLiad
COJMMHEYHYIO SHEPTrUto C Lelbio YaCTUYHOIO UMK NMOMHOMO MOKPLITUA OTONUTENbHON Harpyskm notpedutenst.

3.1.18 cucrema conHe4yHoro TennocHabxeHua (thermal solar system): Cuctema, cocrtosiLliaa U3 co-
NMTHEYHbIX KOMNMEKTOPOB U APYrMX KOMMNOHEHTOB, NpeaHasHavyeHHas ans TennocHabXeHus:.

3.1.19 conHeuYHbIU KoNNekKTop (solar collector): YcTponUCcTBO ANA NOrnoweHuUs sHeprtm CONMHEYHOoro Us-
Nny4qeHnst n npeocdbpasoBaHUA ee B TEMNNOBYO 3HEPTrULo.

3.1.20 TennoBble NoTepUu cucteMbl (system thermal loss): [loTepu Tenna B UHXXeHEPHOW cCUCTEME 3a-
HUSA, obecnevnBatollen oToNNeHUe, oxnaxaeHue, ropsayee BoAoCHabXeHUe, YBNaXXHeHWUe U ocyLLeHne BO3ay-
Xa, BEHTUNALUIO U OCBEeLleHne, He BHOCALLME BKITad B NOJIE3HYO TENJIONPOU3BOANTENTIbHOCTL CUCTEMBI.

[ punmMedyaHWe— |elJioBble NoTepn CUCTemMbl MOTYT CTaTb Al1Hd 34aHNH BHYTPEHHUM NMCTOYHHUKOM Teriia, eCIrin
OHUN BO3MeELUlaeMble.

3.1.21 TepMocucoHHaa cucrtema coniHe4yHoro tenrniocHabxeHua (thermosiphon system): Cucrema, B
KOTOPOW OTBOA Tenna OT CONMHEeYHOro KonmnekTopa K akkyMynsiTopy Unu TennoodMeHHUKY OCYLLECTBNSETCA Ny-
TeM eCTeCTBEHHOW LMPKYNALMA TENNTOHOCUTENS 3a CYET UCMNOMb30BaHUA PasHOCTU NITOTHOCTU TENNIOHOCUTENA.

3.2 O6o3HavYeHnda U egUHULBbI U3MEepPEeHUNA

B HacTosdleM cTaHaapTe UCMONb3YIOTCS cneayowmne CUMMBOSbI U eAUHNLBI M3MepeHus (eM. Tabnuuy 1),
a Takke uHaekcol (M. Tabnuuy 2).

Tadonunya 1— Obo3HaveHus n eauHnLbl N3MEPEHNS

OBo3HaveHune Benn4iuHa mgﬂ:;::::jﬂ
A AnepTtypHas nnowagb Konrnekropa MZ
A, QP PEKTUBHASA NNOWaab KOHTYypa Konnekropa ye
a; KOo3®MPUUKMEHT TEMMOBLIX NOTEPb CONMHEYHOI0 KONMMNeKropa B1/(m?Z - K)
a, KoashdpurumeHT TemnepatypHon 3aBUCUMOCTU KOSIMDUUMEHTA TENNOBLIX NOTEPL BT/(m2 - K2)
COJTHEYHOro KONIMEeKTopa BTOPOro nopsaka
a b, c d e, f KoathdunumeHTbl Koppensaumm —
C. TennoemMkocTb baka-akkymynatopa M Ibx/K
E JHEPIUA CONMHEYHOIO N3NyYeHus, NOCTynarwero Ha HaKMOHHYH NOBEPXHOCTL (KBT - 1)/m?
f YacTb 0b6bema baka-akkymynsitopa, NCrnonb3yemasi ans pe3epBHOro Harpesa —
feor KoshpnumneHT 3amMeLleHnst TENNMOBOW HarpPy3ku NOTPEDUTENS CUCTEMON CONMHEM- %
HOro TeNNOCHabXXeHns (0NN NOKPbLITUSA HArPy3KKn)
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OkonyaHue mabnuubi 1

OBo3HaveHune BenudunHa MEEZSZEEH
f [TonpaBoYHbIN KOIPPUUMEHT HA EMKOCTb DaKa-akKyMynsaTopa —
1 [TNOTHOCTL MOTOKA CONMHEYHOro U3NyYeHust, NPUXoasilWero Ha nioCKOCTb KOMTEK- BT/m?2
TOopAa
[AM MoaungukaTop yrna nageHus CoNHe4YHOro nany4veHus —
P MoOwWwHOCTb BT
Q Konn4ecTtBo TENNOTHI KBT - 4
S OKOHOMMUS —
t Bpemsi, nepunoa BpeMeHM Y
U KoahdnumeHT TeENNOBbIX MOTEPL BT/(m2 - K)
U. IPPEKTUBHBLIN KOIPPUUNEHT TENNOBLIX NOTEPL CONMHEYHOrO KONnnekropa (OTHe- B1/(m?Z - K)
CEHHbIW K anepTypHON nnowaan)
V Obbem n
W HononuuTtenbHas (aNekTpuyeckasn) sHeprmus KBT - Y
X,y be3pasamepHble KO3PULUNEHTHI —
AT PacueTHas pasHOCTb TemMneparyp °C; K
0, CpegHsis 3a paccMmaTpmBaeMbiv NeEpPUoL TeMnepaTypa OKpyKaLWwero Bo3agyxa °C
0., Temnepatypa BogonpoBoOgHON BOAb! °C
0, CpeaHss 3a paccMmaTpmBaemMbiv Nepnog TemnepaTtypa HapyXHOro Bo3ayxa °C
N KoadbhdumumeHTt nonesrHoro aencreus (KrMa) —

Tadbnwuwua 2—lHaekcsl

NHOeke ObBo3Ha4veHne nHaeKkea NHaeke QObo3Ha4vYeHne nHaeKkea
0 MicxoaHble yenoBus nom HOMMHaNbHbLIV
a Boaayx nrbf HeBo3melwaembin
an [ 0OnoBOW nrvad HeBo3meleHHbIN
aux NononHUTENbHLIW out Bbixoa n3 cuncrtemsl
avqg CpeaHee o, Hacoc
bu Pe3epPBHbIN par [lokasaTtenb Npon3BognTENbHOCTU Qpay
cw XonoagHas Boaa rbf Boamelwaemble (notepn)
d [TokazaTenb nponasoanTeENbHOCTU Qg ref PacyeTHbIN
dis PacnpeaeneHmne rvd BoameweHHbIN
e BHeLlHWK sef point | 3agaHHoOe 3Ha4YeHue
H OTonneHune Sol CONMHEYHbIN
in Bxog B cucremy st AKKYMYNATOP
int BHyTpeHHUA Tot [TonHbIN
foop KOHTYp Konnekropa us Micnonb3ayembiv
/s [ToTepn W [ opsivas Boaa
m MecsauHbIn
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4 OCHOBbI MEeTOOUKM

4.1 BnusHue TennoBbIX NOTpeObHOCTEN 34aHUSAA HA NPOU3BOAUTENIBHOCTb CUCTEMbIl CONTHEYHOro
TennocHadoXxeHus

TennonponsBoaAnUTENbHOCTL CUCTEMBI CONMHEYHOro TENMOCHADXEHNS 3aBUCUT OT TEMNOBOW Harpy3Kku. Ter-
NOBast Harpyska cucTemMbl NpeacTaBnsdeT cobon NOTPeObHOCTL 34aHUA B TENNe, BKMoYasa aHepreTu4eckne noTpeb-
HOCTW, MOTEPK Tenna OT OTOMNUTENbHLIX NPUOOPOB N CUCTEM pacrnpedeneHust (Tpyobl U Hacockl). B obliem, yem
BbiLLE TENIOBAag Harpyska CUCTEMbI CONTHEYHOro TENNIOCHADXEHUS!, TEM BhiLLE ee Tennonpon3BoanTenbLHOCTL. [1o-
3TOMY ANA onpeaeneHnst TENNonPon3IBOAUTENBHOCTU CUCTEMbBI HEODXOAMMO 3HATL ee TEMNMOBYIO Harpys3Ky.

TennoBag Harpyska cMcTemMbl OTOMNMNEHUSA BKNOYAET B Cebs:

- TENNOBYIO 3Heprur, Tpebyemyro Ang oTonneHuUa nomeweHun (cm. [8]);

- NMOTEepn Tenna B OTONUTENbHLIX Npudopax (cMm. [9]);

- NoTepu Tenna B cuctemMe pacnpegeneHusa tenna (cm. [10]).

TennoBaga Harpyska cMcTeMbl ropsdero BoAOCHabXeHUS BKMIOYaeT B Cebs:

- 3Hepruto, Tpedbyemyo Ans ropssuero BoOAOCHabXeHUA, BKtoYas notTepu B BogoHarpesatensax (em. [11]);

- NOTepun Tensna B cucTemMe pacnpegeneHud ropaden soabl (cm. [12]).

4.2 BnnaHue cucteMbl CONTHEYHOro TennoCcHabXXeHUA Ha 3aHepreTU4eCcKnue XapakTepucTukin
34aHusa

BnusHne cuctemsbl CONMHEYHOro TenIocHabXeHnsl Ha aHepreTUYecKue XxapakTepucTuKU 34aHNs COCTOUT
B TOM, YTO:

- Tenno, HanpaBnaemMoe U3 CUCTEMBI CONMHEYHOro TEMNMOCHabXeHUsa B cUMCTeMy pacnpeaeneHuns (ans
OTOMMNEHUS U/UNN TOpPSIYero BOAOCHABXKEHNS), CHUXKAET NoTpebneHne sgaHnem Apyroro Buaa tenna (Hanpu-
MEep, reHepmnpyemMoro TpaguuMoHHbIMU UCTOYHUKAMW);

- BO3MELLUEHHbIE NOTEPU CUCTEMON CONMHEYHOro TennocHabXeHusa (ANns oTONNEeHUa N ropsivyeroc Boao-
CHabXeHUs) CHXKaT TENNoBbIe NOTPEOHOCTU 3AaHNUS;

- 3NIEKTPOSHEPTI NS, KOTOPYH HY)KHO NOABECTU K CUCTEME CONTHEYHOro TEennocHabXeHus, yBenmimBaeT
NnoTpebHOCTU 30aHUSA B 3MEKTPO3HEPIUN;

- CHWXXaeTcs BpeMs paboThl TPagULUOHHOMO reHepaTtopa Tensna. B HeEKOTOPLIX cryYasix TpaauLUOHHBIN
reHepaTop Tensa MoXeT ObITb OTKIIIOYEH B TEMMLIA Nepuo roaa, 3a c4eT Yero CHWKaTCs NnoTepu Tensna oT
obopyaoBaHuUs 1 noTpebneHne AONONHUTENBHON 3MEKTPOSHEPTUMN.

4.3 MNMpounsBoauTenbHOCTbL CUCTEMbI CONMHEYHOro TennocHabXxeHun

[TpOn3BOANTENBHOCTL CUCTEMbI CONMMHEYHOrO TEMNMNOCHADXeHUA onpeaenaeTca cneayrowmMmm napameT-
pamMu;

- XapaKTepUcTukamMun 3NIeMeHTOB CUCTEMBI B COOTBETCTBUM CO CTaHAapTaMn Ha HUX: noKasaTenaMu npo-
M3BOAUTENbHOCTU CUCTEMBI (FOA0BOU pacxod pe3epBHOM 3HePrn, Koa@uUUMEHT 3aMeLlleHUsa U roaoBOoU pac-
X044 AOOMOJTHUTENbHOWU 3HEeprnn) WUnu napameTpamMn CONTHEYHOro Kosnekrtopa (anepTypHasa nnowagb,
onTtudecknn K, kosPUUMEeHT TennoBbIX NOTEPL U T. A.);

- napamMeTpamm baka-akkymynatopa tenna (Tun, pasmepbl U T. A4.);

- NOTEPAMU TEMNA B KOHTYPE KOMNeKTopa 1 NoTeEpsMU NpKn pacnpegeneHnu tenna (Mexay 6akomMm-akkyMmy-
NATOPOM U pe3epBHLIM Harpesartenem: aAnnHa TpydoonpoBoaoB, NX U3oNSALMA, 3PPEKTUBHOCTL CUCTEMBI UT. 4.);

- HacTpoUKaMu cUCTeMbl yripaBreHud (3agaHHble nepenaabl TeMnepartyp, sHa4eHUsa TeMmnepaTtypuT. 4.);

- KNUMaTU4eckMMn yCnoBMsIMU (CONHEYHOe U3nydeHne, TemMneparTypa okpyxawllen cpeabl U T. A4.);

- 3NIEKTPOSHEepPrnen, pacxoayemoun Ha paboTy Hacoca CONHEYHOro Konnekropa 1 ONoKoB ynpaBneHus;

- NOTPEBHOCTAMM Tenna cUCTeMbl OTOMNMEHUS;

- NOTPEOHOCTAMKM TENMAa CUCTEMbBI ropsivYero BoAoCHabXeHus (Mnin KOMOMHUPOBAHHOW CUCTEMBI TEMMOC-
HaOXXeHns1).

4.4 TennoBou 6anaHc noacUcTeMbl reHepaLUuu Tenna, BKKYaa cCUCTeMy ynpaBrieHUA

B coOOTBETCTBUM C ODLLIEN CTPYKTYPON pacyeTa TENMOBLIX NOTEePb CUCTEMbI SHEpreTUYeckme rnokasaTenu
NoACUCTEMbBI FeHepauun Tenna CUCTEMBbl CONMHEYHOro TennocHabXeHUa 3aBUCAT OT cneayoLlWmx UCXOOHbIX
OAHHbIX:

- TUN N XapakTepucTuka CUCTEMbI CONMHEYHOro TENMOCHaAbXeHUS;

- MECTO pasMelleHUs CUCTEMBbI CONMHEYHOro TeNNMOCHaADXeHUS;

- TWUM CUCTEMBI YNpaBNeHUs;

- TENJIOBOW HarpysKu.
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B HacTosWemM cTaHaapTe HeoDXOAMMO UCMONb30BaTh UCXOAHbIE AaHHbIE, NPUBEAEHHBIE B APYrMX Yac-
Tax cTaHgapTa (TOCT P EH 15316-1 u [4)).

Ha ocHOBaHUM UCXOAHbIX AaHHbLIX paccYUTLIBAKOT BbIXOAHbIE AaHHbIe A8 NoACUCTEeMbl reHepaLnn Ten-
f1a CUCTEeMbl CONMHEYHOro TenocHabXxeHna:

- Tenno, noasoanmoe oT NoACUCTEMBI reHepaLunn Ternna CUCTeMbl CONMHEYHOro TeNMOCHADXeHUs;

- NoTepun Tenna B bake-akkyMynsaTope;

- pacxoq AOoMNMoSIHUTENbHON 3HEPrM Ha paboTy LUPKYNALMOHHOIO Hacoca 1 CUCTEMbI YIIPaBIIEHUS B KOH-
TYpPe CONMHEYHOro KONMeKkropa;

- BO3MellaemMas 1 Bo3MeLleHHasa AoNoNHUTeTbHasA 3Heprus:
- BO3MellaeMble 1N BO3MeLLeHHble TennoBblie notepn Baka-akkymynaTopa.

TennoBble BanaHCcbl NOACUCTEM reHepaLunn Tenna CUCTEM CONMHEYHOro TeNNocHabXXeHNa npeacTaBe-
Hbl Ha pUcyHkax 1 n 2.

W,

sol, aux

Qsal aux, nrb

QH, sol, aux, rbl

sol in

Qsol, fs, Is
QH, sol, ts, Is, rbl
Qsal, ts, Is, nrbl

T — noacuncremMa reHepaumnm tersia cncrembl COrIHe4YHOIro TEI’IJ’IOCHH6H(8HHFI;
E — COJIHEYHAA SHEPITNHA, lNagaiwasd Ha 1osrie CONMHeYHblX KOJ1JT1EeKTOPOE,

sol, in
QW sol out —— Terno, rnepegapaemMmoe I'IO,EI,CMCTEMOﬁ reHepaunn Teria cncteMbl COJIHEe4YHOro TEI'IJ'IOCHEIG}KEHMFI B CHNC-
Temy ropAadvero BO,EI,OCH86}I{8HMFI;

Qo ot — TENNO, NepeaaBaemoe NogCMCTEMON reHepaunm Tenna CUCTeMbl CONHEYHOTO TENNOCHADXEHNS B CUC-
TEMY OTONSEHUS;

Qo cor ot — NONHOE TENNO, NepegaBaemMoe NogCUCTEMON reHepaymm Ternna CUCTeMbl CONMHEYHOTO TennocHabxe-
HMWSA B CUCTEMY TEMNNMOCHADXeHUA (OTOMNEHNE N ropsvee BOJOCHADXeHNE) 34aHuUs;

W — OONONHUTENbHAs ANMEKTPOIHEPrus, pacxogyemasi Ha paboTy HACOCOB U CUCTEM YNPaBNEHUS;

S0f, aux

QH sol aux. b — BO3MELWaeMar IINeKTPOIHEPInA, patxXxogyemMas Ha DHSOTy HaCOCOB U CUCTEM YIpaBJl1eHUA (‘-IEICTI: A0-
NONMHUTENBHOW SNEKTPO3IHEPINN, KOTOPYHY MOXHO npeo6pasoaaTb B TErJo Al OTOI'IJ'IEHVIFI);

Qgor aux wg — BO3MELLEHHAs 3MIEKTPOSHEPIUA, pacxodyemasn Ha paboTy HACOCOB U CUCTEM YMpaBrieHUs (HacTb O0-
NONMHUTENBHOM 3NEKTPO3HEPruK, NpeobpasoBaHHas B MNofie3Hoe Tenno);

Q.. .y ny — HEBO3MELLAEMAA IMNEKTPOIHEPIVA, pacxogyemas Ha paboTy HACOCOB M CUCTEM yNpaBlieHus (4acTb
OOMONTHUTENBHOW SMEKTPO3HEPINKN, KOTOPYIO MOXHO NpeobpasoBaTh B TEMNNO ANs OTONMEHNA 1 npeobpasoBaTtb B NONE3-
HO€ Tenno);

Q.. ¢ < — NOJIHbIE TENJIOBbIE MOTEPU NOACUCTEMbI FEHepaLnn Tenna CUCTEMbl CONTHEYHOIO TeNNocHabxeHns;
Q4 o/ /s 1 — BO3MELLAEMbBIE TENIOBbLIE NOTEPU NOACUCTEMbI FTEHEPAaLNK TeNNa CUCTEMbI CONHEYHOrO TENNOCHAD-
XeHust (KoTopble MOXHO Npeobpas3oBaTh B TENMO ANA OTONNEHUs);

Qy oof # 1s nry — HEBO3MELLLAEMbIE TEMMOBLIE NOTEPU NOACUCTEMbI FEHepaLunm Tenna CUCTEMbI CONMHEYHOTO TENIOoC-
HabXeHns1 (KOTopble HENBb3A NPeobpasoBaTh B TEMNNO A1 OTONNEHUS).

[MTpumedaHnwmne—[nsacucrtembl NpeaBapuTENbHOIO CONHEYHOro Nogorpesa NOTPebHOCTY B TENe OT BHELLHE-

o TeryioreHepartopa ymeHblwatTCH Ha BEeJTMYHNHY QHW sol. out

PucyHok 1 — TennoBown 6banaHc NnoAcCUCTEMbI FreHepaLUumn Tenna CUCTeMbl NPeaBapUTENBHOIO CONMHEYHOIo NOAOIPEBa
NN CUCTEMBI, UCMONb3YIOWEN TONbKO COMNMHEYHYIO SHEPIUIO



FOCT P 54856—2011

W

sol, aux

Qbu, sol int Qsol, aux, nrb
QH, sol, aux, rbl

sol, in

Qsal, ts, Is
QH, sol ts, Is, rbl
Qsol, ts, Is, nrbl

T — rnoagcncremMma redHepauunnm Tteriia CMctemMbl COriHe4vYHoOro TEHHOCH86}K8HHH;

Eso in — CONHeYHasn sHeprusi, nagarowasi Ha Nore CoNHEeYHbIX KONTNEKTOPOB;
Qw sor out — TENIO, NEpeaaBaemoe NOACUCTEMON reHepaumnm Tenna CUCTEMbl CONTHEYHOTO TENNTOCHADXEHUSI B CUC-
TEMY ropsiYero BogoCHabXeHus;

QHJ sof, out — TEII10, NepeaBaeMOE I’IO,EI,CMCTEMOﬁ redHepaunin terjia CMcremMbl COINHEeYHOIo TennocHabXeHns B CUC-
TEMY OTOININEHUA,

Qv sor, out — MOJTHOE TENNIO, NepegaBaeMoe NogCUCTEMON reHepaumnmn Tenna CUCTEMbl CONMHEYHOTO TeNOCHabxe-
HUS B CUCTEMY TEMNOCHABXeHUs (OTOMNEHNE U ropsivee BOAOCHABXeHne) 3aaHus;

Qpu so int — TPEDYEMBIV NOABOA, TEMNA OT PE3ePBHONO HarpepaTtens;
Wor aux — AONOJNTHUTENBbHANA 3NEKTPOIHEPIUs], pacxogyemast Ha paboTy HaCOCOB U CUCTEM YIpaBleHus;

QHJ sol, aux, rbi — BO3MEUWaeMad INEKTPOIHEPINA, PpaCXogyemMad Ha pa60Ty HaCOCOB U CNCTEM VYIPaBITeHUA (‘-IaCTb A0~
NONMHUTENBHOW SNEeKTPOIHEPTIUN, KOTOPYIO MOXHO ﬂp806p83088Tb B TENMO Al OTOI'IJ'IEHMFI);

Qsor aux, g — BO3MELLEHHAs 3NEKTPO3HEPIus, pacxogyemasi Ha paboTy HaCOCOB U CUCTEM yNpasrieHus (4acTb 4o-
NONHUTENBHOWN 3NEKTPO3IHEPIMK, Npeobpa3oBaHHas B NONE3HOE TENMNo);

Qsor aux nror — HEBO3MELLLAEMAN SNEKTPOIHEPINSA, pacxogyemas Ha paboTy HACOCOB U CUCTEM ynpaBneHusi (4acTb
OOMNONHUTENBHON 3NEKTPOIHEPINKN, KOTOPYHO MOXHO NpeobpasoBaTe B TENNO AN OTONNEHNUS N NpeodbpasoBaTth B NONE3-
HOE Tenno);

ng,fj th, 1s — MOJTHBbIE TEernnoBblie NoTepn NoACUCTEMbI reHepaunn Teriia CUCTemMbl COJIHEYHOIO TEHHOCH86}KEHHH;

Qx sor th 1s, oy — BO3MELLLAEMbIE TEMMNOBbIE NOTEPU NOACUCTEMbI FEHEPALMN TENSIA CUCTEMbI CONTHEYHOIO TENMNOCHAb-
XXeHus1 (KOTopble MOXHO npeobpa3oBaTb B TEMNO A OTOMNNEHUS);

Qp sol th, 1s, nrby — HEBO3MELLLAEMbIE TENMNOBbLIE NOTEPU MOACUCTEMbI TEHEepaumn TeNna CUCTEMbI COINTHEYHOrO TENIOC-
HabXeHns (KOTopble HENBb3S NPeodbpasoBaTh B TENMO 4S5 OTONNIEHUSA)

PucyHok 2 — Tennosoun banaHc nogcucTemMbl reHepaummn Tenna, UCnornb3yWwen CONMHEYHYIO
N JOMNONMHUTEIBbHYO SHEPIUIO

4.5 [NononHUTenbHasa aHeprus

[ononHUTenbHasa aHeprns Heobxoguma Ana paboTel NOACUCTEMBI reHepaLnn Tenna cUcTeMbl CONHEY-
HOIo TEMNMOCHabXeHUs, HanpuMep, Ansg padboThl HACOCOB KOHTYPa CONMHEYHOro KOMMeKTopa, CUCTEMBI 3aLLMThI
OT 3amMep3aHus. JononHutensHas aHeprius y4nuTblBaeTCsl B NoAgcMcTeMe BblpaboTKM Tenna nuilb Toraa, koraa
3HEpPrusi He NePEHOCUTCA B pacnpeaenuTeribHyo CUCTEMY, Pa3MeLLEHHYIO BHE NOACUCTEMBI reHepaLnun Tenna
CACTEMbI CONMMHEYHOro TenocHabxeHus.

B cny4yae, ecnu nogacucrtema reHepauun Tenna n pasnuyHeslie pacnpegennTtenbHble CUCTEMBI, TMAPaBIN-
YecKn pasBsiaaHbl, HaNpUMep, ¢ NoMoLLbI0 Baka-akkymynaTopa, B nogcucrtemMe reHepauuy Tenna yYnTbiBatoT
OONONHUTENBHYIO HEPTNI0 Hacoca KOHTYpa CONMHEYHOro KOMMeKTopa, UCNonb3yemMoro Ang 3apaaki akkymyns-
TOpa Tenna.

[TpumedvyaHune—TepMrnH «QONONHUTENBHAA SHEPIUAY, MPUMEHAEMbBIN B HACTOSALWLEM cTaHAapTe, B [/] HA3bI-
BAIOT «MNapa3snuTHOW SHEPIrMEN» (OH BKITIOYAET B CeDS pacxod SHEPIrum Ha paboTy HACOCOB, BEHTUNATOPOB U CUCTEM YINPaB-
NEHUSA), TOraa Kak TEePMUH «pPe3epBHAs IHEeprus», MNPUMEHSIEMbIM B HACTOSIWEM craHgapte, B [/] HasbiBaloT
«OOMONMHNTENBHOW 3HEPTUEN Y.
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4.6 Bo3smelljaeMble, BO3MelLleHHbIe U HeBO3MellaeMble TennoBblie noTepu

PaccunTtaHHble noTtepu Tenna He obsasaTenbHO ABNAKTCA NMOTEPAHHBIMU. YacTb noTepb MOXKeT ObiTb
BO3MeLLeHa, NpUYeM YacTb 3TUX BO3MeLLlaeMbIX NOTePb AENCTBUTENbHO BO3MELLIAEeTCH.

Boamelaemble notepu tenna Qy .. 4 s o NMPEACTABNAAOT COBON, HaMpumep, Notepu Tenna npu ero
pacrnpeneneHnM Mexay noacucTEMON reHepaLUum Tenna CUCTEMbl COMHEYHOro TeMNMOCHaGXKeHUs1 U pe3epB-
HbIM HarpeBaTenem.

4.7 Pac4yeTHble nepuoabl

Llenb pacyeTa — onpeaeneHne rogoBON TEMNONPOU3BOAUTENBHOCTU NOACUCTEMBbI reHepalum Tenna
CUCTEMbI COJTHeYHoro TennocHabdxeHus. OHa MoxXxeT ObITb HarMgeHa OAHUM U3 ABYX PasfIMYHbIX CNocobOB:

- C UCMONb30BaHNEM roAoBbIX AaHHbIX ANS Nepuoaa akcnnyaTtaum cMcTemMbl M NPOBeJeHNEM PacyHeToB
Mno cpeaHeroaoBbIM 3HAYEHUAM:;

- nyTem geneHuns roga Ha paa pacdeTHbIX NepnoaoB (Hanpumep, MecsLbl U Apyrue nepuoabl 3KCny-
ataumu, onpegeneHHoble B [8]), BbIMOMHEHUA pacyeToB 3a KaXKAbl Nepmno ¢ UCMoSib30BaHMEM AaHHbIX 32 3TOT
nepuoa 1 AanbHenLWero CyMMnMpoBaHna pe3ynbTaToB 3a BCce Nnepuoabl B Te4YeHue roga.

5 PacyeT noacucrtemMbl reHepauum Tensna cucTeMbl CONMHEYHOro
TennocHabXeHuA

5.1 MeToauku pacdeTa

B HacToAweM pasgene npeacrtaBlieHbl ABE MEeTOAUKN onpedeneHna Tennonpon3BoguTeribHOCTH, MNo-
TPeOHOCTU B AOMONHUTENbHON 3HEPTMA U BO3MELLLIaeMbIX MOoTepb Tenna nogcmMcTeMsl reHepaLum Tenna cnucTe-
Mbl COJTHEYHOrO TENNTOCHADXEeHUA N ApYrMX AaHHbIX, OTHOCALLMXCA K CUCTeMe U HeoDXOoaMMBIX NS pacyeTa
SHepreTUYeCKNX XapakTepucTuk sgaHnua, obopyaqoBaHHOMO CUCTEMON CONTHEYHOrO TennocHabXeHus.

B 3TUX ABYX MeToOuKax UCNONb3YIOTCA pasfindHblie TUMbl MCXOAHbLIX AaHHbIX:

- B MeToauke A (CM. 5.2) NCNONb3YOTCA AaHHble, OTHOCALLMECHA K CUCTEME B LIeNioM, T. €. napamMeTpbl,
NonyyYyeHHble B pesynbTate UCNbITaHUUA CUCTEMBI UMK 3HAYEeHUA napamMeTpoB No yMOYaHUIo B popmaTte no
[13] (nokasaTenn NpousBOAUTENBHOCTU). BO3IMOXHO Takke UCNONb30oBaHUE pe3ynbTaToB MOAEeNMpoBaHUA
cucTeMbl (MogenbHble UCMbITaHUA);

- B MeToauke B (cM. 5.3) UcnonbayoTcda AaHHble, OTHOCALLMECSA K KOMMOHEHTaM, napamMeTpbl KOMMOHEH-
TOB, MOJTyYeHHbIE NMPU UX UCTIBITAHUAX (UITN 3HaYEeHUNA NapaMeTPOB KOMMOHEHTOB MO YMOYaHUIo).

B meToauke A B OonbLUEeN CTeNeHU yduThIBatoTCs cneumdpnuyeckne napameTpbl / XapakTepUCcTUKA CUCTe-
Mbl (T. €. anropuTMbl ynpaeneHua). B metogunke B NCNonb3yoTCca TONMBKO pesynbTaTbl UCNbITAHUU KOMMOHEH-
TOB (AN 3HAYEHUSA NO YMOYaHUIO).

[Tpumedyanune—MeToauka A TakKe MOXET MCNONb30BaTbCHA AN KOMOUHUPOBAHHBIX CUCTEM CONMHEYHOIO
TENNocHabXeHns ¢ anepTypPHON NNoWwaabio CONHEYHOro Konnekropa meHee 6 M2, OrpaHnynBaloLmM YCIOBUEM NPOBE-
OEHNSA NCMNbITAHUN 3TUX CUCTEM cornacHo [13] ABNnsAeTcs BO3MOXHOCTb NpoBeAeHUsS PYHKUMOHANBbHbLIX UCMbITAHUN CUC-
TEMbl ropsivero sogocHabxeHns 6e3 yyeta oTonneHns. B 3Tom cnyvyae gaHHble, OTHOCAWMECSH K CUCTEME, MPUMEHUMbI
TOINBKO K ropsivemy BogoCHaABXeHUIO, U TAKUM 0DPa3oM HE YUMUTLIBAETCH OTONNEHNE, UCTONb3YIOWES TENNOBYIO CONMHEY-
HYIO CUCTEMY.

5.2 MeTtoauka A — pacyeT ¢ UICNONb30BaHMEM NapaMeTpPoOB CUCTEMBLI (pPe3yNbTaTOB UCNbITAHUIA
CUCTEMblI)

5.2.1 Obwme nonoxeHus

MeToaunka pacyeTa BKIoYaeT B cebs cnegyroume atanbi:

- MOWCK NoKasaTenen Npou3BoanTENbHOCTU No pe3ynbTaTamM UCTIbITaHUA, NpeacTaBIeHHbIM B MPOTOKO-
nax ncneltaHu no [13];

- onpegeneHne Tennonpou3BoAnUTENTIbHOCTb NOACUCTEMBI FreHepaLnun Tenna;

- onpegeneHne pacxoga AonONMHUTENbHOW 3HEePrnn Ha HYXXabl BCNOMOoratenbHoro cbopyaoBaHust Noa-
CUCTEMbI reHepaLnm Tenna;

- pacyeT noTepb Tensna B NOACUCTEME reHepaun Tenna;

- onpegeneHue noTepb Tenna baka-akkymynsaTopa;

- onpeaeneHne NoTepb Tenna B npoLecce ero nepegavn mMexay nogcucTeMon reHepaunmm Tenna v pe-
3epPBHbIM HarpeBaTesieM;

- pacyeT Bo3MellaeMbIX TeMNMNOBLIX NOTEPb NOACUCTEMbI reHepaLun Tenna;

- onpegeneHne BoO3MeLLaeMoro pacxoaa AononHUTENbHON 3HEPTUN;
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- onpejeneHne BO3MeELLl@aeMbIX NOTepb Tensa baka-akkymMynsaTopa;
- onpeaeneHne Bo3MeLllaeMblX NOTepb Tenmna B npouecce ero nepegadun Mexay nogcuctTemMon reHepa-
LM Tenna n pe3epBHbIM HarpeBaTernem.

[TpumevyaHwus

1 o HacToswWwero BpemMeHn gaHHass Metogunka SBnsieTcH JOCTOBEPHOW UCKITIOHYUTENBHO AN CUCTEM rOpPsAYEro BO-
OOCHAbXeHns1, NoABEPIrHYTLIX ncnblitaHnsam no [13].
Pe3ynbTaThl UCMbITAHUW AOITKHbI BKIMIOYaTb B ceb51 nokaszatenu NPpon3BoaAnTENbHOCTU AN (DakTUYECKOro Knumarta u
TENMOBOWU HArpy3ku Kak BbilLe UMK PaBHOW, TaK N HUXE UIN PaBHOW (PaKTUYECKOWN.

2 [lpegnonaraeTtcs TakKe NPUMEHATb 3TY METOAMKY K CUCTEMAaM, B KOTOPbLIX NapamMmeTpbl/XapakTepucTMKn CUCTEMBI
onpeaereHbl ¢ NOMOLbIO MPU3HAHHBIX METOAOB MOAENNPOBaHUS.

5.2.2 OnpepeneHvne TennMOBOU Harpy3km cuUcTeMbl CONMTHEYHOro TennocHabxeHuA

TennoBaga Harpyska CUCTEMbI CONMHEYHOro TEMNOCHADXEHUA 3aBUCUT OT €e KoHduUrypauum (cuctema
npeaBapuTenbHOro nogorpesa, cucTtemMa, MCnonb3ykowaa CoNTHEeYHYIo U AONONMHUTENBHYIO 3HEepruto, cuctema,
MCMONb3yloLWasa TONbKO COMNMHEYHYIO SHEPTUIO).

[ns1 Toro 4tobbl YNPOCTUTL pacyeT U n3bexaTb UCMOMb30BaHUA UTepaLUoHHBIX Npoueayp pacyera, ae-
narT cnegyrowme aonyweHua:

- AnNs BCexX KOHpUrypaum TennoBasi Harpyska AoMKHa yYUTheIBaTb NOTPEDHOCTU (ropsadero BoaocHa0-
XeHUa) N NoTepun Tenna B nogcuctemMe pacnpegeneHus. 3Ha4yeHus TennoBon Harpysku ABNsal0TCA UCXOQHBIMIA
OaHHbIMW AN AaHHOW MeTOONKA;

- ANA cUCcTeMbl NpeaBapuUTensLHOro nogorpesa notepu Tenna mexay nogcucteMon reHepauum tenna
CUCTEMbI CONMHEYHOro TennocHabXeHns N pe3epBHbIM HarpeBaTeieM He A0MKHbI A0DaBNATLCA K TEMNOBOW
Harpyske;

- NOTEepu Tenna B noagcucTtemMe reHepauum tenna cUCTemMbl CONMHEYHOro TennocHabXeHna (noTepu oT
Daka-akkyMynsitopa 1 KOHTYpa Konnekropa) He A0MKHbl 400aBNATLCS K TENMOBOU HarpyskKe.

5.2.3 MNMpouzBoauUTenbHOCTbL NOACUCTEMbI FreHepauun Tenna CUCTeMbl CONTHEYHOro TennocHaob-
XeHunA

5.2.3.1 Obwme nonoxeHus

[1na onpeneneHna NponusBogUTENBHOCTM NOACUCTEMbI reHepauun Tenna CUCTeMbl CONTHEYHOro Tenso-
CHabXeHUa nHAnKaTopbl Npon3BoanUTenbHOCTU no [13] AOMKHBI ObITb MPUMEHUMBI K CUCTEME U OTBEeYaTb
peanbHbIM YCIOBUAM 3KCnyaTaLuu.

[TokazaTenu Npou3BoAUTENBHOCTU ANA PakKTUYEeCcKoro KnumaTta U TEeNOBOM Harpysky Kak Bbille UM
PAaBHOW, Tak U HUXKE UMK paBHOM PaKTUYECKON A0MKHbI ObITb 3addUKCUPOBaHbI B pe3ynbTaTtax UCNbITaHUN.

5.2.3.2 CucTtema, NCNOoNb3yioLWaa TONbKO CONHEYHYIO 3HEPruo, U cuctemMa npeaBapuTeribHOro noao-
rpeBa — onpegeneHne exemeca4yHon Npon3BoAUTENbLHOCTI.

['oaoBYHO TEMNOMPOUIBOANUTENLHOCTb Qg (¢t 4ps KBT -4, CUCTEMBI, NCMOMb3YIOLLEN TOMbKO CONTHEYHYHO
SHEpPTruto, NN CUCTEMBI NpeaBapUTeNLHOro nNoaorpesa paccyHnTbiBaoT Mo popmyne

QSDL out, an =1 sol Qso!, us, an’ (1 )
rae fsof_ KOSCbeI/ILI,I/IEHT 3dMelleHN4A TennoBOU HAl PY3KA I'IOTp86I/ITeJ'IFI CUCTEMOWN CONMHEYHOro TennocHab-

XeHus, onpeaeneHHbIN MHTepnonsaumMenn Ang CoOOTBETCTBUA paKTUYECKOW roa0BOU TENNMOBOU Ha-
rpy3ske [cMm. (2)];
Qo us an —dPAKTUHECKANA rogoBasi TeNnoBas Harpyska, KBT -4, onpegeneHHas no 9.2.2.
Onpepenenue f_, ANA akTU4ecKon TENTOBON Harpy3Kku
EanHnuy namepenunsa ana Qg s ap, MEPEBOAAT 13 KBT - 4 B MK ANsi COOTBETCTBUS MOKasaTeNto Npons-

BoAauTenbHOCTU Q ,, paccyuTaHHoMy no [13]:

Qd = Qsof, us, an 3,6,

afl

o Yo, ONPeaenanT NHTepnonaunen no AgaHHbIM NPOTOKOSIOB UCTbITaHUN:

fso! = fso!, —1 + (fso!+1 o fso!, f—1) (Qd _ Qd, —1 )I(Qd 1 Qd, f—1)' (2)

MHaoekcbl 1 —1 1 /i+1 cOOTBETCTBYIOT DnkanLemMmy Habopy sHa4YeHUN HUXKe U Bbllle hakTUYeCKOoro 3Hade-
HUA Q, (cTaHgapTHaA npoueaypa NHTepnonaunn).
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OnpegeneHne Meca4HON NPOU3BOANUTENTbHOCTU

[lpyHMMasn, 4To 3Ha4eHNA MEeCAYHON NPOU3BOANUTENbHOCTU Q  , i ,» KBT -4, MOACNCTEMBI reHepaLnn
Tenna nponopunoHanbHbl MECAYHOM CYMME COMNHEYHOro N3ny4YeHuns, Ux paccymTbiBatoT no gopmyne

Q = Q It -t ) (3)

sol, outf, m sol, out, an ( m

rae I — cpeaHss 3a paccmaTpyBaeMblil epuoa NiIoTHOCTb NOTOKA CONTHEYHOTO U3MYyYEHNS B MIOCKOCT KOJT-
nektopa, BT/M%; npuHMMaeTca no npunoxeHuo b;

t — NPOAOIMKNTENBbHOCTL MecsALa B Yacax (28 aHen — 672 4; 30 gHen — 720 4, 31 AeHb — 744 4);

frn
[ — cpeaHeroaoBas NMOTHOCTb MOTOKA CONMHEYHOro N3yveHns B NIOCKOCTU Konnektopa, B1/m?; ee 3Ha-
YyeHUs1 NpruBeaeHbl B NPUNoXeHnn b;
t_ — NPOAOCIKUTENBHOCTL rofa B Yacax (8760 ).

OrpaHquHme NPponN3BOAUTEIIBHOCTN CUCTEMbBI COJIHEHHOIO TenocHabXeHNUsA:

- 3Ha4YeHue TennonpousBOAUTENBLHOCTU NOACUCTEMBI reHepauun Tenna CUCTeMbl CONMHEYHOro Tenmno-
CHabXeHNs1 He MOXeT ObITb oTpULaTensHOW. Ecnn B pesdynbTaTte pacyeTta no dopmyne (1) nony4vyaeTcs OTpu-
LaTenbHOoe 3Ha4YyeHue, To 3HavYeHMe Npon3BoaAUTEeNbHOCTM NPUHUMAKOT PaBHbLIM HYIHO;

- 3Ha4yeHune Tennonpon3BoANTENbLHOCTU NOACUCTEMBI FreHepauun Tenna CUCTEMbl CONMHEYHOro Tenno-
CHabXeHWA He MOXeT ObITb BbllLe 3HAa4YeHUA TeNNOBOW Harpy3k. Ecnn sHavyeHmne npon3BoanUTENbHOCTU BhILLE,
TO 3Ha4YeHMe yCcTaHaBNMMBaloT paBHbLIM TEMNITOBOW Harpyske.

5.2.3.3 Cuctema, UCNoNb3yoLaa CONHEYHYIO U OONONMHUTENBHYIO 3HEePruio, — onpegeneHue exeme-
CAYHOU NMPOU3BOAUTENBHOCTA

[[0QoBYylO TENNONPOUIBOANTENBHOCTL Q) out ans
HUTENbHYIO 3HEePr1o, paccyMUTbIBaAOT Mo popMmyne

KBT - 4, cUCTEeMbI, UCMONb3YIOLLIE CONMHEYHYIO U AONOI-

Qscn’, out, an = Qso!, us, an Qbu, sol, int’ (4)

rae Q. .« ., — PaKkTnieckasa rogoBas TennoBas Harpyska, onpegeneHHas B COOTBETCTBUAN € 5.2.2, KBT - u;

Q.. <o/ int — MOTPEDHOCTL CUCTEMBI OTOMNEHUA B 3HEPTN pe3epBHOro HarpesaTend, onpegeneHHasa uH-
Tepnonaumen ana cooTBeTCTBUA PakTUYeCKOU roqoBOUN TENNOBOWU Harpyske, kBT - u.
Onpepaenexne Q. , .. s KBT -4, ANA pakTn4eckon roaoBon TENNOBOW Harpys3ku:

EanHuuy nameperdna ana Q. . ., NepeBoaaT ns kBt -4 B MK Ana cooTBETCTBNA NoKasaTesito Npons-
BoAauTenbHOCTU Q,, paccymTaHHoMy no [13]:

Qd = Qsoz’, us, an 3,6,

rae Q.. s -p ONIPEAENEHO UHTEPMONALMEN MO AaHHBIM MPOTOKONOB UCMbITAHUN:

Qsoz’, us, an = Qbu, sol, int, i—1 + (Qbu, sol, inf, i+1 Qbu, sol, int, i-1 )(Qd o Qd, —1 )f (Qd +1 Qd, i—1 ) (5)

MHaekcobl i—1 1 i+1 coOTBETCTBYIOT DNMXKaulleMy Habopy 3HaYeHUU HUXKe U Bbille hakTU4ecKoro sHave-
HUA Q (CTaHdapTHasa npoleaypa MHTepnonsaunn).
OnpegeneHne exemMecadyHon NPOon3BOANUTENIbHOCTI!

B npeanonoxeHuu, 4To 3Ha4YEHUA MECSAHHON NpousBoanTensHocTM Q. .. KBT -4, moacucTemsl reHe-
paLuum Tenna nponopuuoHanbHbl MECAYHOWM CYMME CONMHEYHOro U3NMyYeHns, UX paccuinTbIiBatoT no opmyne

sol, out. m = Qso!, out, an (Im -1 )/(Ian ' tan)’ (6)

rae I — cpenHss 3a paccMmaTpyBaeMblii Nepuoj NoTHOCTb NOTOKA COMTHEYHOTrO N3Ty4eHUs B MITOCKOCTU KO-
nekrtopa, B1/M?, ee 3Ha4yeHUa npuBeaeHbl B NpUnoxeHun b;

t — NPoAOCITKUTENbHOCTb Mecdua B Yacax (28 agHen — 672 4; 30 gHen — 720 4, 31 aeHb — 744 4);

Q

1
[ — cpeaHerofioBasi NNOTHOCTb NMOTOKA CONMHEYHOrO U3MyYeHUs B NIOCKOCTU KornnekTopa, BT/M?; ee 3Ha-
YeHUsa NpuBeaeHbl B NpUnoXeHun b;
t,, — NPOAOCITKUTENbHOCTL roga B Yacax (8760 u).

OrpaHquHme NPponN3BCAUTEIIBHOCTN CUCTEMbBI COJIHEHHOIO TennocHabXeHNUs:

- 3HadeHune Tennonpou3BoAUTENLHOCTU NOACUCTEMBI reHepaLunn Tenna CUCTEMbl CONTHEYHOro Tensoc-
HabXXeHNA He MOXeT ObITb oTpuLaTenbHbIM. ECnin B pesynbTaTte pacyeTta no popmyne (1) nony4vyaetcst OTpU-
LaTtenbHoe 3Ha4YeHue, TO 3HadYeHne nponusBoauUTENbHOCTU NMPUHUMAKOT paBHbIM HYIHO;

10
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- 3Ha4yeHue TennonpousBOAUTENBHOCTU NOACUCTEMBI reHepauun Tenia cMctemMbl CONMMHEeYHOro Tenno-
CHabXeHUsA He MOXeT ObITb Bbllle 3HAa4YEeHUA TENNOBOW Harpy3kn. Ecnn sHavyeHmne npon3BoaAUTENBHOCTU BhILLE,
TO 3Ha4YeHUe ycTaHaBNMBalOT PaBHbIM 3HAYEHUIO TENNOBOW HarpysKu.

5.2.4 OnpepeneHune pacxoaa AONONMHUTENILHOU 3HEPrMn Ha HYXXAbl BCNomMoratenbHOro ooopy-
AOBaHUA CUCTEeMbl CONMHEYHOro TennocHabxeHus

OOHM TennoBble COMHEeYHbIE CUCTEMBI NOTPEDNSAIT SNEKTPO3HEPrno, pacxoayemMyo Ha CODCTBEHHbIE
Hy>XAbl (CM. 3.2), a Apyrue HeT:

- AN TePMOCUEPOHHBIX CUCTEM pacXoq 3Heprun Ha cOOCTBEHHbIE HYXXObl paBeH HYMIo;

- ANs CUCTEM C NPUHYAUTENBHOW LIUPKYNALUEN NPUHUMAETCHA BO BHUMAHWE pacXod SHeprnn Ha paboTy
HacOCOB U PerynsaTopos.

[[oaoBast NOTPeOHOCTL B AONONHUATENIbHOW 3HEPrMn Ha paboTy HACOCOB U CUCTEM YyrNpaBneHus onpeae-
nseTcs no pesynbraram ucnbitaHui (napameTp Q) no [13].

[NapameTp Q,, MHTEPNONNPYETCA Ana COOTBETCTBUA (PaKTU4ECKOWN ro40BOW TENNOBOU Harpyske rno gop-
Myne, aHanorn4Hou (2) unu (5), nocne 4yero eanHuUbl nsmepeHusa nepesogartca ns MIk B kBT - u:

13,8, (7)

W

sol, aux— Qpa

rae Q,,, — roposas NoTpedbHOCTb B AONOMHUTENbHOW 3HEePrM Ha paboTy HACoCOB N CUCTEM YynpaBneHus,
onpegeneHHas UHTepnonauuen ansa COOTBETCTBUA PakTUYECKOM rogoBOM TENOBOW Harpyske,
M.
Meca4Hble 3Ha4yeHns1 NOTPeOHOCTM B AONONMHUTENBbHOW 3HEPTrnK Ha paboTy HACOCOB U CUCTEM YyrnpaBne-
HMUA onpeaendaT NpPonopUMoOHanbHO MeCAYHbIM CYMMaM COJNTHEYHOro M3Ny4veHus, ykasaHHbIM B MPUoXe-
HAW b (Hanpumep, ecnu B AHBape MecA4YHas CyMMa COJTHEYHOro KU3nydeHuna coctasnsana 5 % rogosou, 10 B
aHBape pacxod SHeprun Ha padboTy HacocoB byaeT cocTaBnATh 5 % ro4oBOro pacxoda 3Heprim Ha paboTy
HaCcOCOB).
5.2.5 lloTepu Tenna cuctemMbl
[ToTepn Tenna cUCcTemMbl paccyHNTbIBAKOT B COOTBETCTBUU € 5.3.5 (MeToaunKa B).
5.2.6 Bo3melwaeMble noTepu Tenna
BosmellaemMble NOTepPKU TeNNa paccyUTbIBAOT B COOTBETCTBUM € 5.3.6 (MeToauKa B).

5.3 MeToauka B — pacyeT no AaHHbIM, OTHOCALLUMCA K KOMMOHEHTaM (pe3ynbTaTtam,
NONY4YE€HHbIM NPU UCNbITAHUAX KOMMNOHEHTOB)

5.3.1 O6wme nonoxeHus

[daHHaga MeToguka pacyeTa, OCHOBaHHasA Ha UCNoNb3oBaHUKU f-guarpamm [14], BkntovaeT B cebsi cneayto-
LLine aTan.:

- onpeaeneHue TeMNMOBLIX HArPy3oK CUCTeMbl (UCXOAHbIE AaHHble ANA 3TOro pacyeTa):

- pacuyeT 40NN OTOMUTENBHOW HarpyskM B CYMMapHOW Harpyske cucteMbl TennocHadxeHunsa P,;

- pacyeT O0NN HArpy3Kn no ropssyemMy BoAoCHabXeHMIo B CYMMapPHON Harpy3ke cMctemMsbl TennocHabxe-
HUA P ;

- pacuet bespasmepHoro napameTpa X (OTHOLUEHUSI TEMMOBLIX NOTEPb CUCTEMBLI reHepaunn Tenna K
TENOBOW Harpyske);

- OoNpedeneHue anepTypHOU Nnowaan konnekropa A;

- onpedeneHve koadduLuneHTa noTepb Tenna B KOHTYpe conHevHoro konnektopa U,

- onpeaeneHve Kl koHTypa conHevHoro konnekropan,,,,

- onpedeneHMe pacdeTHOro nepenaga temnepartyp AT;

- pac4eT nonpaBo4HOro KoadduLmMeHTa Ha eMKoCTb baka-akkymynaTopa f, B 3aBUCUMOCTU OT KOHPUTy-
paunn cUCTeMBI (CUCTeMa NpeaBapuUTenbHOro Harpesa Unm cuctemMa, MCnonb3yowaa CoONMHEeYHYo U A0NONHU-
TeNbHYIO 3HEPTUID);

- BblaeneHne obbema baka-akkyMmynatTopa, OTHOCALErocs K OTONMEHUIO UMK ropsveMy BoJOCHabXe-
HUO;

- pacuyeT bespasmMepHoro napameTpa Y (OTHOWEHNE CYyMMbl NOrMOLWEHHOro COMHEYHOro U3Ny4YeHns K
TENJIOBOU Harpyske cucTemsl):

- onpedeneHue ontndeckoro KIlf conHe4Horo konnekropan,;

- onpegeneHue NMOTHOCTM NOTOKAa CONHEYHOro U3nydeHunst 1 B NNOCKOCTU KOMMNEKTOPa;

- pacyeT Nponu3BOANTENBbHOCTN CUCTEMBI CONTHEYHOro TEMNMOCHabXeHUa Ha OTOMMEeHNUe U ropsyee BO-
NocHabXeHne n ee CyMMapHOW TENNONPON3BOANTENBHOCTH;

11
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- pacyeT NOTPEOBHOCTU B AOMONHUTENBHOW 3HEPTMU HA HYXKA bl BCTIOMOTraTeibHOro obopyaoBaHnsi CUCTEe-
Mbl COMTHEYHOro TennocHabXeHns;

- pacyeT NoTepb Tenmna B CUCTEME CONHEeYHOro TennocHabXeHus:

- onpegeneHue rnoTepb Tenna bakoM-akKyMyrsaTOPOM:;

- ofnpeaeneHne noTepb Tenna npu erc nepegade Mexay noacucTeMomn reHepaunn tenna n pe3epBHbIM
HarpeBaTernemM;

- pacyeT BO3MeLlaeMblX NMoTepb NoAcCUCTEMbl reHepaunn Tensna CUCTEMbI CONMMHEYHOro TenocHabxe-
HASA:

- onpegeneHne BosMeLllaeMon noTpedbHoCTU B ACNOSTHUTENbHOW SHEPIrinu;

- onpegeneHne Bo3MeLLaeMbIX NOTEPb Tenna baka-akkymynatopa;

- onpeaenexHne Bo3MelllaeMbIX NOTepPb Tenna npu ero nepegave Mexay noacucTeMoun reHepaunm tenna
N pe3epBHLIM HarpesaTenem.

5.3.2 OnpeaeneHue TennoBON Harpy3ku CUCTEMbI CONTHEYHOro TenNoCcHabXeHusn

TennoBag Harpyska cUCTEMbI CONMHEYHOro TENMOCHaAbXEeHNS 3aBUCUT OT:

- Buaa noTpedbneHunsa (ropsiiee BoaocHabXeHne U/Unn oTonneHue);

- KOHpUrypaumm cMcTemMbl CONMHEYHOTO TennocHabXeHns (conHeYvyHasa cmctema npeaBapuTenbHOro rno-
OorpeBa, cucTtemMa, UCMonb3yoLas CONMHEYHYIO U AONONMHUTENBHYIO SHEPTUO, CUCTEMA, UCMNOSb3YIoLWAast TOMb-
KO CONMHEYHYIO SHEPTUIO).

[ns Toro Ytobbl yNnpocTUTh pacyeT 1 n3bexaTb UCNOMb30BaHUA NTEPaTUBHLIX NPoLUeayp pacyeTta, gena-
IOTCA cneayoLwne aonyLweHns:

- ANs1 Bcex crny>d 3gaHuna TennioBas Harpyska omKHa yYUTbIBaTh NOTPEOHOCTU (T. €. KONMYeCcTBO TENnMa
Ha OTOMMEHME N ropsvyee BoAoCHabXeHNE) N MNOTEPW TeNna B pacnpeaenuTenbHbIX CUCTEMaxX. 3HAYEHUS Ten-
NMOBOW Harpy3ku SIBASAOTCS NCXOAHBIMW AaHHBIMU ANS 3TOr0 MeToAa;

- Ansi cucTeMbl NpeaBapuUTENbHOrO Noaorpesa NoTepun Tenna Mexay noJcucTeMon reHepauum tenna
CUCTEMBI CONMHEYHOro TennocHabXeHna U pe3epBHLIM HarpeBaTenemM He A0MKHbI 400aBNATLCA K TEMNOBOW
Harpyske;

- NoTepu Tenna B NOACUCTEME reHepauun Tenna cUCTEMbl CONHEYHOro TennocHabXeHus (noTepu oT
Daka-akkyMynsitTopa 1 KOHTYpa Konnekropa) He A0MkHbl 400aBNATLCA K TENNOBOW Harpyske.

[TpumedyaHwme—Ilpn ncnonb3oBaHMM 4aHHOWU METOANKU CHUTAIOT, YTO PE3epPBHbLIM HArpeBaTeslb HE KOMIEH-
CUPYET NMoTeEPU Npu pacnpegeneHnmn ropsayven Boabi.

5.3.3 lNMpousBoauUTenNbHOCTL NOACUCTEMbI FreHepaLuuu Tenna CUCTeMbl CONTHEYHOIo TennocHao-
XeHUs

5.3.3.1 OCHOBHEIE NONOXEeHUA

[1pn pacyeTe Npon3BOAUTENBHOCTU NOACUCTEMbI FeHepaL K Tenna CUCTeMbl CONTHEYHOro TennocHabxe-
HUS1 paccMaTpUBaKOT TpU cryyvas:

a) TONbKO ropsidee BogocHabxeHue.

B 3TOM cnyyae paccyuTbIBaOT NPOU3BOANTENBHOCTL CUCTEMBI Q, (/o + C MOMOLLLIO MeToAa pacyeTa,
M3NOXXEHHOro B 5.3.2.2, UCNONb3Y4 TONLKO TENMOBYHO HArpysky no ropsavyemy BoA40CHabXeHUo U XapaKkTepuc-
TUKU CUCTEMbI ropsaverc BogocHabXXeHuma (nNnowaab Konnekropa, odbem baka-akkymynaropa u 1. a.);

0) TONMbKO OoTOMNEHUE.

B aToM cnyvae paccunTbiBalOT NPOU3BOAUTENIbHOCTL cUCTEMbl Q. ., .4 C MOMOLLbIO MeToAa pacyeTa,
N3MIOKEHHOTO B 5.3.2.2, MCNONb3ys TOMLKO OTOMUTEMNLHYIO TEMMOBYIO HAarpy3ky U XapakTepuCTUKA CUCTEMBI
OTONNEHUS NOMELLEHUA (NNoLWaab KonnekTopa, oobem baka-akkymynaropa U T. A.);

B) KOMOWHMPOBAHHAsI CUCTeMa CONHEeYHOro TennocHabxXeHust (ropsiyee BogoCcHabXxeHue n oTonneHue).

B cny4yae koMOUHUPOBaHHOW cUCTeMBI [15] paccuMThIBAOT NPON3BOAUTENIBHOCTE CUCTEMBI ANS1 HYXKA rO-
pPAYEro BOAOCHaDXeHUs1 1 NPOU3BOAUTENBHOCTL ANl HYXXKA OTOMNEHUS ¢ NOMOLLLIC METOAUKN pacyeTa, U3No-
XXeHHoro B 5.3.2.2. MeToauky npuMeHsoT ABaXabl, MPpU 3TOM anepTypHYo nnowanb Konnekropa U obbem
Daka-akkymynsitopa (ecnm UCMonb3yeTcsl TONbKO OAUH Bak-akkyMynaTop) AeNAT Ha ABe YacTu B 3aBUCUMOCTU
OT COOTHOLUEHUA OTONUTENTbHON Harpy3ky 1M Harpyskn Ha ropsiyee BogocHabxeHue.

[TonHyto Npon3BoANTENbHOCTL CUCTEMBl Q1 oo/ o KBT - Y, ONpeaenstoT no gopmyne

QTot, sof, ouf = QW, solf, out + QH, sof, out? (8)

rae Q,, . o+ — TENMOo, NoABoAMMOE NOACUCTEMON reHepaLunn Tenna B pacnpeaenurenbHyto CUCTEMY rops-
yero BoaocHabxeHus, KBT - u;

12
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Qu o ot — TENNO, NogBOAMMOE MOACUCTEMOWN FreHepauun Tenna B pacnpeaenuteribHyto CUCTeMY OTO-
o nneHumsa, KBT - u.

PasgeneHue anepTypHOU Nnowagn konnekropa

PacyeT npon3BoaAUTENLHOCTU NOACUCTEMBI reHepaunn Tenna (CM. 5.3.3.2) BbINONHAeTCA oTAeNbHO ANS
CUCTEMbI OTOMMEHUSA U CUCTEMbBI FOPSYEro BOAOCHADXEHUS B NpeanonoXXeHun, YTo ogHa vYacTb anepTypHOu
nnowaan Konnekropa Uucnonb3yeTtca Ang oTonneHusa noMeLlleHnn, a apyras ee Yactb — ANdA ropavero Bogoc-
HabXeHns nponopuUMOHANbHO TEnnoBbIM  Harpyskam Ha OTOMNMeHne ©u ropsidee BoOAOCHADXeHUe
COOTBETCTBEHHO.

[na onpepeneHna napameTpoB X, Y U f, anepTypHYO nnowaib Konnekropa yMHOXaT Ha KO3 PULIN-
eHT P, Ana pacyeTa BbipabaTbiBAEMOro CUCTEMON Tenna aAnsa Hyxa oTonneHnsa Q ¢, 6 W Ha KoahpurumneHT
P, Ana pacyeTa BbipabaTbiBaeMOro Tenna anga HyXza ropadero BoOAOCHabXeHuUs Qu sol us:

PH = QH, so/, us/(QH, sof, us + QW, sol, us)’ (9)
PW = QW, sol, us/(QH, sof, us + QW, sol, us)' (1 0)

PasgeneHne obbema Daka-akkymynaropa

Ona cuctemel ¢ 0gHUM DAKOM-aKKyMYNATOPOM:

- 0b6beM Baka-akkyMynaTopa, UCnonb3yemMblin ANsl pacdeTa Npou3BOAUTENBbHOCTU CUCTEMBI Ha HYXXAbI
OTOMNNEeHUd, paBeH o0bbemy Daka-akkymMynstTopa, YMHOXEeHHOMY Ha P,

- 0b6bem Baka-akkyMynaTopa, UCrnonb3yemMblin AMs1 pacdeTa Npou3BOAUTENBHOCTU CUCTEMBI Ha HYXXAbI
ropsyero BOAOCHaDXeHUA, paBeH 0bbeMy baka-akkymynaTopa, YMHOXEeHHOMY Ha P,

Ecnn B cucteme mmeeTcsl ABa Oaka-akkymynsitopa (04WH UCNOMNb3yeTCd AN OTOMNeHUd, a apy-
ron — Ans ropsivero BogocHabXeHust), To KaXKabli N3 HUX YYUTBIBAOT B COOTBETCTBYIOLLEM pacyeTe (B Kavec-
TBE aKKyMynsiTopa CUCTEeMbl OTOMMNEHUs MOXeT WUCNOMb3oBaTbhCcA 0bnagarolniA BbICOKOW TEMNNMOEeMKOCTbIO
TenNNoOOMEeHHNK CUCTEMBI HAMOMbHOrC OTOMMEHUs, CM. NpunoxeHune b).

[TpnmeyaHune—BaxHO OTMETUTb, YTO pacyeT COOTHOLWEHNS 0OBbEMOB YacTen Daka-akkymynsaTopa, paccmar-
PUBaeMbIX MPU pacyeTe CUCTEM OTONNEHUSA N TOPSAYEro BOAOCHAOXEHWUSA, AOMKEH BbINMOMHATLCA NOMECAYHO. B npoTnBHOM
cnyyae pasgeneHne oo beMoB B 3aBUCMMOCTU OT COOTHOLUEHUS TEMMNOBbIX HArPYy30K NPUBEAET K CMULLKOM ManbiM 00be-
MaM BAKOB-aKKyMynsiTOPOB CUCTEMbI FOPSYEro BOAOCHAGXeHuUS.

5.3.3.2 Pacyer Npon3BocanUTESIbHOCT NOCACUCTEMDBI TEHePallin Tellla CUCTEeMbl COJTHEYHOTO TennocHab-
KEHUH

[Tpon3BOANTENBHOCTL NOACUCTEMbBI reHepaLnmn Tensa cUCTEMbI CONMHEYHOro TennocHabxeHns Q
PAcCCUYUTLIBAIOT MOMECAYHO No popMyne

Q

sol, out, m

= (@Y + bX + Y2+ dX2+ eY° + ) Qqy ys m (11)

sof, out, m

rae Qg us m — MecavHas Tennosas Harpyska, kBT - y;
a, b, c, d, e —amnumpuyeckme KoapdpuumeHTel Koppensauun. 3HadeHUda, Ucnonb3yemble MeToaoM f~auar-
pamm [14], npuBegeHbl B 6.1 npunoxeHua b;
f — HOBBLIN KO3 ULIMEHT KOppenaunun Ana pacyeTta CUCTEM C akKKyMYMATOPOM Tensa, COBMeLleH-
HbIM C TEMNMOOOMEHHUKOM HaNoNbHOW cucTeMbl oTonneHus [16]. 3HavyeHne npmuseaeHo B b.1
npunoXxeHusa b;
Xn'Y —be3pasmepHble KO3 dULUEHTHI.
OrpaHn4yeHne npons3BoAMTENbHOCTU NOACUCTEMbI reHepaLUmn Tenna CUCTEMbl CONMHEYHOro TeNNOCHab-
KEeHUS:
- NPOU3BOAUTENBHOCTL NOACUCTEMbLI FreHepaLnn Tenna CUCTEMBbI CONMHEYHOro TENNMOCHADXEHUA HE MO-
XeT ObITb OTPULUATENBbHOWN: €CNU BBIYUCIIEHHOE ee 3HaYeHUe oTpuLaTefibHo, TO NPOU3BOAUTENBHOCTL MPUHN-
MaeTCsa paBHOW HYMIO;
- NMPOU3BOAUTENBHOCTb NOACUCTEMbLI FreHepaLnm Tenna CUCTEMbI CONTHEYHOTO TEMNNOCHADXEHNS HE MO-
XeT ObITb OOMbLUEe TENNMOBOW HArPY3KN: eCrnin BbIYMUCNEHHOE ee 3Ha4YeHe NpeBbIaeT TeNMOBYHO Harpysky, To
NPON3BOAUTENTBHOCTL NMPUHUMAETCSA paBHOWU TEMJIOBOW HarpyskKe.
OnpeaeneHue X:
3HadeHne X 3aBUCUT OT KoahdpuuMeHTa NoTepb Tenna KoOHTypa KonmnekTopa U nepenaga temMmneparyp, a
Takxke oT obbema baka-akkymynsatopa X, KOTOPbIN YYUTEIBAETCH C NOMOLLLI NMONPaBovYHOro KoagpduuneHTa
Ha ero BMeCTUMOCTb U paccyuUTbiBaeTcsa no popmyne

13
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X=A-U

joop " Wioop * AT - fst ‘ tm/(Q

- 1000), (12)

sof, us, m

rae A —anepTypHaa nnowanb Konnekropa cornacHo [17], m?;

Upop — KOSPPULMEHT TENSIOBBLIX NOTEPL KOHTYpA KOMMeKTopa, BT1/(m? - K) — cMm. cbopmyny (13);
Moop — KA KOHTYpa konnekTopa ¢ y4eToM BNAHNA TeNIoodbMeHHWKa, (hopMyna 1 sHayeHns npuseeHbl
B 6.2 npunoxeHua b;
AT — pac4yeTHbIN Nepenag Ttemnepatyp, K, — cM. popmyny (14);
f., — nonpaBoYHbIN KOS PULNEHT Ha EMKOCTb baka-akkyMynaTopa, s3Ha4yeHusa npmseaeHbl B 5.3 npuno-
XeHua b;
[ — NpoAOKUTENbHOCTb MecaLla, \;
Qqof us m — MecsaYHasa Tennosas Harpyska, kBT -u.
KoadppuULMeHT TennoBbIX NOTEPb KOHTYpa KoNneKTopa, CONMHEYHbIX KONNEKTOPOoB U TpybonpoBoaOB
Ujoop ONPEAENSAIOT B 32BUCUMOCTUN OT MapamMeTpoB COMTHEYHOrO KONNEKTopa 1 XapakTepUCTUK TENTON30NS-

LK TPYO:

U!oop —a;ta, 40 + U!oop, o

/A, (13)

rae a, —Kod3(PULUMEHT TErnIOBbIX MNOTEPb COMHEYHOro KomekTopa B pacyeTe Ha anepTypHyto nnowagb,
3TOT NapameTp namepsietcd B cootBeTcTBUM C [17], [18] pacyeTHble 3Ha4YeHUs NpuBeaeHsbl B b.2 npu-
noxenusa b;

a, — KO3 PULNEHT TeMnepaTypHON 3aBUCUMOCTU KO3 PULIMEHTa TENOBLIX MOTEPb B pacyeTe Ha anep-
TYPHYIO NNoWaab: 3TOT NapamMeTp UsMepdaeTcs B COOTBETCTBUK € [17], pacdeTHble 3Ha4YeHUs npurBe-
aeHbl B b.2 (npunoxeHue b);

— MOJIHbLIN KO3 PULIMEHT NOTEPb Tenna Bcex Tpyd B KOHTYPEe CONMHEYHOro KONneKTopa, BKo4as Tpy-
Obl MeXay KoNnnekTopamu, a Takke Tpybbl MeXxagy MacCUBOM COMHEYUHLIX KONNEKTOPOB U BakoM-aKKy-
MYNATOPOM:

- eCnun napameTpbl Tpyb KOHTYpa COMHEYHOro Konnekropa 1 Ux Tennonsonauum M3BeCTHbI, TO U,Oop, b

MOXHO paccunTatb No dopMynam anst U3oNMpPoBaHHbIX TpyO, cm. [14];

- eClnA XapaKTePUCTUKN KOHTYpPa COMHEeYHOro Konnekropa Hens3BecTHbl, To U

BeTCTBUK C B.2 npunoxeHusa b.

Pac4yeTHbIN nepenag TeMnepatyp AT BbIYUCNAETCA NO POpMyIe

U!'ODD, p

oop, p ONMPEAENSIOT B COOT-

AT=6,,— 0 (14)

e, avg’
rae 6, ,— pacdeTHaa TemnepaTypa (B 3aBUCMMOCTU OT NPUMEHeHUa 1 Tuna baka-akkymyndatopa 3HauYeHWUd
onpeaensawT No NpunoXxeHuwo b);
Oc, avg — CPEAHNASA 3a paccMaTpuBaembll Neprod TemnepaTypa oKkpyxatoLero Bo3ayxa, 3HadeHns npuseae-
Hbl B NpUnoxeHun b.
OnpegeneHue Y.
3HaveHWe Y 3aBUCUT OT NapaMeTpoB Konnektopa (ontudeckn KIMNA) n nnoTHOCTU NoToKa CONMHEYHOro
N3NydyeHna B NIIOCKOCTW KONNEeKTopa 1 pacciyMTbiBaeTCA No popmyrne

1 AQ

Y=A‘IAM‘nO'n!oop' m b

-1000), (15)

sof us, m

rae A —anepTypHasa nnolwaab Konnekropa cornacHo [17], M?;
IAM — moandukaTop yrna nageHnsa ConHevyHoro nsnydeHus Ha konnektop (Kq,(ta) B [17]), pacyeTHble
3Ha4YeHunsa npueBedeHbl B NpUNoXXeHnn b;
M, — onTudeckun KINa konnektopa no [17] B pacyeTe Ha anepTypHyto niowaab (pacveTHble 3Ha4YeHUs
npusegeHbl B b.2 npunoxeHunsa b);
Mioop — KM KOHTYpa COMHEYHOro Konsekropa ¢ y4eToM BANSHNSA TennoobMeHHKa, 3HaveHne onpegerne-
HO B B.2 npunoxeHus b;
[ — cpeaHAna 3a paccMmaTtpuBaeMbli Nepuno NNOTHOCTb NOTOKa CONMTHEYHOro U3ny4eHus d NniocKoCTh
konnekTtopa, B1/M?, 3HaueHna npueeaeHbl B npunioxeHnn b
[ — NpoaoJIKUTENBHOCTL Mec4dLa, M,

fri
Qqof us. m — MecsaYHas Tennosas Harpyska, kBT - 4.

14
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5.3.4 OnpepeneHue pacxoaa AoNONHUTENBbHON 3HEPruu Ha HyXXAbl BCNoMoraTteribHOro o6opy-
AOBaHUA CUCTEMbI COJNTHEYHOro TennocHadXeHus

OaHW TeNNOBLIE COMNMHEYHbLIE CUCTEMBI NOTPEONAIOT 3MIEKTPOSHEPTUO, pacXoayemMyto Ha CODCTBEHHbIE
Hy>XObl (CM. 3.2), a gpyrne Her:

- ANd TepMOCUOHHBIX CUCTEM pacXod SHEPTNM Ha CODCTBEHHLIE HYXXAbl PaBEH HYIIO;

- AN CUCTEM C NPUHYAUTENBHOW LIUPKYNALUEN NPUHUMAETCHA BO BHUMAHWE pacXod SHEPrnn Ha paboTy
HacOCOB U PErynaTopos.

Hacochl:

[ToTpebneHne ACNONMHUTENBHOW 3HEPTMX Ha paboTy HACOCOB B CUCTEME CONTHEYHOrO TENNOCHADXKEHNS

Wool aux. m PACCHATEIBAIOT NO hopMyne

Wsor’, aux, m = Paux, nom taux, mm 000’ (1 6)
rae P — MNOoJIHAd HOMNHAaJ1bHa4 I'IOTDEGJ'IFIEMEFI MOLUHOCTb HaCOCOB, BT. IEl,J'ISZI MHOTOCTYNEeHHYaTOlro Ha-

aux, nom

coca BbIOMpaOT MOLHOCTb, COOTBETCTBYIOLLYIO TUNUYHOMY pabovemy pexnmy. Ecnv Homu-

HanbHas MOLWWHOCTb HEM3BECTHA, pacyeTHble 3HadYeHUsa NpuHUMaroT no b.2 npunoxeHuna b;
Loux m — MECSYHOe 4YMCNO YacoB UCMONBb30BaHNA Hacoca, Y.

['0O0BOE YUCNO YacoB UCNONb30BaHMA Hacoca cornacHo [5], [13] paBHo 2000 4. Meca4vHoe YMiCno YacoB
MCNONb30BaHUA Hacoca onpeaensitoT No pacnpeaeneHnto rodoBoro, COOTBETCTBYOLWEMY MECSAYHOMY pacnpe-
OeneHno CyMM CONTHEeYHOro N3NyveHus, ykasaHHOMY B NpUnoXxeHun b (Hanpumep, ecnm B sHBape cyMmmMa CoJl-
HEeUYHOro ns3ny4eHusa coctaBndana 5 % rogoBon, TO B dHBape MecaA4YHoe 4YMCo YacoB UCMONb3oBaHUA Hacoca

byneT cocTaBndaATb 5 % rogoBoro).

5.3.5 lloTepu Tenna B cucteme

5.3.5.1 loTepun Tenna bakoB-akKyMynsaATOPOB

[ToTepun Tenna 6akoB-akKyMynsiTOpPOB ONpeaensitoT ¢ NOMOLL b0 NONMHOro KoadhdnumeHTa TENNMOBLIX MNO-
Tepb U, BT/K. 3HaveHue U MOXHO Nony4nTb 13 pesynbtaToB UcnbiTaHuK no [20] nnu onpeaennTtb, Kak ykasa-
HO B npunoxeHun b. [na cuctembl ropsayero BogocHabXxeHUs mecadHble notepu tenna Qu o s s m
paccunTbiBaOT No opmMmyne

QW, sol, st, Is, m = Ust (eset point ea, avg) (QW sol, out, m/QW, sol, us, m) tm /1 000’ (1 7)

rae t . — NpOAOMKUTENbHOCTb MecsLa, Y;
0. point — HOPMaTWBHOE 3HaYeHe TemnepaTypbl ropsiyent soabl (60 °C);
v — cpeaHaa TemnepaTypa okpyXarLero Bosgyxa:

a, avg
- eclni bak-akkyMyndaTop YCTaHOBMEH B OTanMBaeMoM NnomMeLeHnn, 1o 6 =20 °C;

a, avg

- ecnn bak-akkymynsiTop ycTaHOBMEH B HeoTaniMBaeMoM nomelueHnn, 1o 6, ... =6, ., + (20 "C -
-6, avg)/2;

- ecnn bak-akkyMynaTop yCTaHOBMEH BHe NoMeLleHUs, To =0 (CM. nNpunoxeHue b).

a, avg e, avg

,D,J'IFI CACTEMBbI OTOMNEHNA MECHAYHDBLIE NMOTEPKU TENTIa ONPEeaceJIAOTCA MO cboplwyne
QH, sol, st, Is, m = Ust (eset point ea, avg) (QH sol, out, m/QH, sol, us, m) tm /1 000:' (1 8)

roe 6

set point — CpEOHAA TEMIEPATYPA B CUCTEME pachnpeadesieHnNA CUCTEMbI OTOIMNJNIEHNA B PaCHETHBIX YCITOBA-

AX (UCcXodHble AaHHbIE ANA 3TOro MeToaa).

5.3.5.2 TloTepu Tenna npu ero nepegadve Mexay nogcuctemMoun reHepauin Tenna U pesepBHbIM Harpe-
BaTenem

Pacuet notepb Tenna Q, i ;s m» NPV €ro nepeaaye Mexay noAcnucTeMon reHepauum Tenna n pesep-
BHBIM HarpepaTtesnem npuseaeH B NnpunoXxeHun b.

5.3.5.3 lonHble TennoBbie NOTEPU NOACUCTEMBI reHepaLnn Tensna CUCTEMbI CONTHEYHOrO TennocHabxke-
HUS

[TonHble TennoBbIE NOTEPU NOACUCTEMBI reHepauun Tenna CUCTEMBbI COMHEYHOro TensnocHabXeHus
Qg 1s. m PACCUATBIBAIOTCA NOMECAYHO MO hopmMyrne

Qscn’, Is, m = QW, sol, st, Is, m + QH, sol, st Is, m + Qbu, dis, Is,m" (1 9)
15
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5.3.6 Bo3mellaeMble TennoBbIe NOTEPU

5.3.6.1 BoamellaeMbln pacxon sHeprnm Ha cobCTBEHHbIE HYXAb!

Bo3smellaemyto YacTb pacxoia AONONMHUTENbHON SHEPTMKA Ha CODCTBEHHbIE HYXKAbl Q
0T No popmMmynam npunoxeHus b.

5.3.6.2 Bos3mellaemMble NoTepu Tenna daka-akkymynaTopa

Boamelwlaemyto YacTb notepb Tenna 6akoB-akkymynatopos Q
noxeHusa b.

5.3.6.3 BoamellaemMble NOTEPU Tenna npu ero nepegadve mMmexay nogcmcteMon reHepaunm tTenna un pe-
3ePBHLIM HarpeBaTenem

BoamellaemMyto YacTb TENOBLIX NOTEPL NPKY Nepeaave Tenna Mmexay nogcucTteMoun reHepauum Tenna u
pe3epBHbIM HarpesaTenem Q,,, 1. .« 4 ONpPeaenatoT no b.8 npunoxeHua b.

5.3.6.4 MonHble BO3MeLLaeMble NOTEPW Tenmna CUCTEMbI CONTHEYHOTO TeNocHaGKeHUs

[TonHble Bo3Mellaemble NoTepn Tensia CUCTeMbl CONTHEYHOTO TEeNNOCHAXKEHNA Qg s 15, PACCHNTEIBA-
0T NoOMecaYvYHO nNo dpopmyne

sof, aux, rb

onpeaenaroT No popmMynam rnpm-

sol, st Is, rbl

Qso!, Is, rbl, m = Qso!, aux, rbl,. m + Qscu‘, st Is, rbl m + Qbu, dis, Is, rbl, m- (20)

dpyrne Bo3melllaeMble NOTEPU TeNNa onpeaensoT B ApYrnx YacTax HacTosILWero ctaHgapTra:

- BO3MellaeMble NoTeEPU CUCTEMBI BbIpabOTKU U pacnpeaeneHns Tenna Ha ropsvuee BoaocHabxXeHue;

- BO3MellaeMble NoTEPU CUCTEMBI BbIpabOTKM U pacnpeaeneHns Tenna Ha oTonneHme;

- BO3MellaeMble NoTepn oTAENBHOro pe3epBHOro HarpepaTtend (HarpesarTenen).

5.3.7 OnpeaeneHne cokpalweHHOro BpeMeHu paboTbl HECONMHEYHOro reHeparTopa Tenna

5.3.7.1 Obwme NonoxeHus

CuctemMma conHeYyHoro TennocHabXXeHUs cokpallaeT BpeMsa paboThl Apyroro (pes3epBHOro) reHepartopa
Tenna, YTo oKasblBaeT BIMAHME Ha pacxod ACNONHUTENNbHON 3HEePrun 1, B HEKOTOPLIX cliydasax, Ha TennoBble
noTepun HECONMHEYHOro reHepaTopa Tenna, a 3HadnuT, U Ha 3HepreTu4eckme XxapakrepucTukn sgaHua oT:

- CHWXeHUS noTpedbneHns AonoNHUTENbHOWN 3HEPTUN;

- CHWXXEeHUA NoTepb Tenna oT pe3epBHOro reHepartopa.

5.3.7.2 CHWXeHUe pacxoga sHeprun Ha paboTy pe3epBHOroO reHepaTopa Tenna

CunTtaeTcsl, UTO 3HepronoTpedbneHne pe3epBHOrO TEMMOBOrO reHepatopa yMeHbLUaeTCa NponopLmo-
HanbHO A0NE TENMOBOW HArpy3Ku, NOKpbIBAEMOU CUCTEMON CONHEYHOro TeNNOcHabX)XeHUA (KoOspPULMEHTY 3a-
MelleHua). [lona TennoBon Harpyskn f, . onpeaenaeTca nomeca4vyHo no popmyne

ol, m

I sof, m = Qsoi, out, m/ Qso!, us, m- (21 )

CokpalleHHoe noTpebneHne 3Heprmm HecosiHe4YHbIM (pe3epBHBbIM) reHepaTopoM Tenna ¢ y4eToM cucTe-
Mbl COMHEYHOro TennocHabxeHna W, onpegenseTtcsa no popmyne

U, aux, m

Wbu, aux, m = bu, nom, m (1 _ fsoz’, m)’ (22)
1
e Wbu, nom. m MecsiMHoe HOoMUHanbHoe') I'IOTDE6J'|6HI/I6 SHEPIrMn HEeCOJIHEYHbBIM (peaepBHbIM) reHeparto-

pOM Tenna, KBT - v.

5.3.7.3 CHWKeHMe TennoBbIX MNOTEPb PE3EPBHOIO reHepaTopa Tenna

Ecnn cuctema ConHevyHoro TennocHabXeHuns B TeMeHne AnnuTenbHoro neprnoaa BpeMeHn NoHOCTbIO Mo-
KpbIBAET TEMMOBYIO HArPy3Ky, TO HECOMNHEYHEIN (pe3EePBHbIN) reHepaTop Tensa MOXHO OTKITIOYNTL N N3BaBUTL-
CA TakMMm oDOpasoM OT ero TennoBbiX notepb. OgHako B 3TOM cnydae B noboe BpemMsa Ao0/mKHa OblThb
rapaHTUpoBaHa MUKpobuonoruveckas 6esonacHoCTb ropsayven Boasbl.

[TpeanonaratoT, YTO HECOMNMHEYHLIN (Pe3epPBHLIN) reHepaTop Tenna He MOXeT ObliTb OTKIMHOYEH B TEYEHME
«ANUTENbHOro nepuoda», ecnu MecavHaa OoNs TENMOBOW Harpysku, nokpbliBaemasi CUCTEMOUN COMHEYUHOTO
TennocHatXxeHud, coctasngdeT meHee 80 %.

[TpeanonaratoT, YTO HECONHEYHLIN (pe3epBHbINA) reHepaTop Tenna MOXeT DObITb OTKMIOYEH Ha nepuoa
BpeMeHW, NponopLUuoHanbHbI MecA4YHOU OoNne TEennoBOW Harpysku, NoKpblIBaeMoOW CUCTEMOW CONTHEYHOro
TennocHadXeHusa, ecnun ata gond coctarnseTt 80 % vunu donee.

Y HomuHanbHoe noTpebneHre 4oNONHUTENBHON SHEPIMK onpeaenseTcsi Kak noTpebrneHne SHepiMmn HECONMHEYHbLIM
TENMTOBLIM FTEHEPATOPOM NPU OTCYTCTBMU CUCTEMbI CONMHEYHOIO TENNOCHADXEHUSI.
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Mcnonb3sysa onpeaenexue f, ., cokpalleHHble NoTepu Tenna HeconHe4YHoro (Pe3epBHoOro) reHeparopa

Tenna c y4eToM CUCTEMbI CONMHEYHOro TennocHabxeHns Q,, 1« nom. n» ONPEAENSOT No opMynam:

f < 80 D/U 2 Qbu, Is, m

sol, m

0 _
fsoz’, m >80 Y 2 Qbu, Is, m Qbu, /s, nom, m (1 _ fsoz’, m)’

- Qbu, /s, nom, m’

1
roe Qbu, is. nom m — MECSAYHbIE HOMMUHaInbHbIE ) TennoBble NMOTEPU HECONHEYHOro (pPes3epBHOro) reHeparopa
Tenna, KBT - v.

R HomunHanbHbIE NOTEPU TEllla OrnpenestaloT Kak NMNoTepu Tersia HeCoONHe4vYHOro reHepartopa terra B Criydae OTCyT-
CTBUSA CUCTEMbI CONTHEYHOrO TEeNNOCHaAbXeHUs.
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[MpnnoxeHve A
(pexomeHayemoe)

OnpepeneHne TennNoBbIX XapakTepUCTUK CUCTEM
COTHEeYHOro TennocHab)xeHus

A.1 O6wme nonoxeHus

B HacTosWweM NpuNoXXeHnn pasbsaCHAETCA NpUMEeHeHne MeTogukm pacdverta B, onncanHoro B 5.3, ans:
- CUCTEMbI NpeaBapuTENbHOro NoA4orpeBa ANs CUCTEMbI FOPSAYETo BOAOCHAOKEeHUS;
- KOMOBUHUPOBAHHOW CUCTEMbBI CONTHEYHOIO TEMMNOCHAOXEHNS.

ﬂ,J'IFI ITUX ABYX CUCTEM onpedeiieHbl OCHOBHbIE XaPaKTEePUCTUKU, a TAKXKe cnocob oripegerieHnd nx Ternornpon3Bo-
ANTETIbHOCTN.

A.2 Cuctema npegBapuTenbLHOro noaorpesa Bogbl AnA ropsavdero BoaocHabXxeHunsA

A.2.1 Obwme NnonoXxeHns

B nepBoMm npumepe npeactaBrneHa CMcteMma ConHEeYHoOro ropsivero BOgoCHabXeHmns1 ¢ CONHEeYHbIM KOMNMEeKTOPOM, UC-
nbiTaHHbIM N0 [OCT P 51596, [17], ¢ anepTtyprou nnowaagbto 2,702 m2, ontudeckum KId, paBHbim 0,8026, koathdunumnen-
TOM TENMOBbLIX MNOTEPb, PaBHbIM 3,723 BT/(M2-K) n koadhPpuumneHToMm TemnepaTtypHoOU 3aBUCUMOCTU KO3MPDUUMNEHTA
TENMNOBLIX NOTEPb CONMHEYHOrO KONNEKTOpa BTOPOro nopsigka paeHoim 0,0135 B1/(m?2 - K2). KOHTYp Konnekropa obopyaoBaH
LMPKYNALMOHHBIM HACOCOM HOMUHAalbHOW MOWHOCTBIO 50 BT, nCnonb3yembiM TaKXKe AN 3anofiHEHUS KOHTypa BOOOMW.
[Tocne 3anofTHEHUS KOHTYPa HACOC NepekntovaloT Ha MowHocTb 20 BT. BHYyTpKn Baka-akkymynsaTopa pacnonoXeHbl TENO-
OBOMEHHUMK KOHTYpa KONMnekropa v npssmon Bogosadop sogonposogHon Boabl. Obbem baka-akkymynsitopa paseH 120 n.
bak-akkyMmynaTop M HACOC PacnoONoOXeHbl HA NEPBOM 3Ta)e 34aHus B ero oborpesaemMmon 4actn. OTonnTeNbHbIN CE30H MPO-
aomkaeTces ¢ okTsabps No mapT BKtoUUTENbHO. OTAENbHLIW PEe3epPBHbIM HAarpeBaTenb BCerga HaxoauTCs B pEXumMe oxmnaa-
HUA. Tpybbl mMexay OakOM-akkyMynsTOpOM W pPe3epBHbIM  HarpeBaTenem Tennon3onupoBaHbl. Lupkynaums
BOAONPOBOAHOW BOAbI YEPE3 CUCTEMY N PE3EPBHbLIN HarpeBaTeslb OCYLLECTBNAETCS Mo AaBIEHNEM.

3agava cocTouT B onpeaeneHnm TENMOBbIX XapakTepUCTUK 3TOU CUCTEMbI CONTHEYHOTO ropsivero BoAocHabeHus,
Haxoaswencs B De Bilt, Hnagepnanasl, npu notpebnennn 110 n ropsiuen Bogbl B AeHb (Harpes Boabl oT 15 °C go 65 °C).
Yron HakmnoHa rnrmoCKOCTU CONMHEYHOro KOMNMEKTopa K NOPU30OHTY MUHYC 45°, KONMMNEKTOP OPUEHTUPOBAH Ha tor. 3HaAYEeHUSA
CpeaHEMECHAYHbIX TEMMNEPATYP HAPYXHOIo BO34yXa v NMNOTHOCTEN MNOTOKA CONMHEYHOro U3ny4YeHus, MeCsAYHbIE CYMMbl COIl-
HEYHOIO U3INYyYEHNS B NINOCKOCTU KOMNMEKTopa npuBeaeHbl B Tabnuue A.1. CpeaHeroaoBasi tTemnepartypa xonoaHom sobi
paBHa 12 °C.

Tabnunua A1— CpegHemecsvHble TEMNEPATYPbI HAPYXHOIO BO3AyXa U NIOTHOCTU NOTOKA CONMHEYHOIO U3IyYe-
HUS, MECSYHbIE CYMMbl CONTHEYHOIO U3NyYeHus B NIOCKOCTU Konnekropa (yron HaknoHa 45°, 1oxXHasi opueHtayma) ans
mecTta akcnnyartauun De Bilt, Hnaepnangbi

Mecsau
lapa-
METP AH- PeB- Mapr An- Mai oML . AB- CeH- Ok- Ho- [e-
Bapb panb penb rycT TADGPL TADOPL A0pbL kabpb
Og, °C 2,5 2,7 5,0 38,0 11,9 15,5 17,0 16,4 13,8 11,2 6,0 3,4
I, BT/M? 40 65 126 167 193 209 187 2006 139 94 51 33
KEéﬂT" f”:lmz 30 44 94 120 143 151 139 154 100 70 37 25

PacyeT TennoBbIX XapakTePUCTUK BbIMONMHEH MO3TanHoO cornacHo 5.3.
A.2.2 OnpepeneHve Konn4decTtsa noaBeOdeHHOro Tenna

Onpegenserca TennoBasi Harpy3ka ropsadero sogocHabxeHus. ExxegHeBHbIM pacxoa Tenna Ha ropsiyyo Bogy Co-
CTaBNsieT:

110 n -1 kr/n (4180 Ix/(kr - K) 50 K = 6,39 kBT - 4/aeHb.

B aToM npumepe Tennosble NOTepU TPyOONPOBOAOB MEXOY Pe3epPBHbIM HarpeBaTenem n Toukamm oTbopa oAbl CO-
ctasnsawT 10 % konuyecTBa nogBeaeHHoOro tenna, uto cooreetcTeyeT 0,64 kBT - 4/aeHb. CornacHo 5.3.2 notepu tenna
MeXAY BaKOM-aKKyMynsTOPOM U PE3EPBHbLIM HArpeBaTenemM NPUHMMAaTBLCSH B pacyeT He A0MXKHbl. MecsvHble 3HavYeHns pac-
Xo4a Tenna Ha ropsdyo Boay npueegersl B Tabnuue A.3.
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A.2.3 lNMapameTpbl cUCTEMBI

bonbWKNHCTBO NapaMeTpoB CUCTEMbI, HEOOXOAUMBbIX AN onpeaeneHns s3HaveHnn X, YN Qy, o o B PACNOPSPKEHNU
nmetroTes. Cnegyert paccuntarb NONpPaBoYvHbIv KO PUUNEHT HA BMECTUMOCTb Daka-akkyMmynsiTopa:
fe=1(2,702 m2- 75 n/m?)/120 n]®2°> = 1,14.
Ecnun Kl koHTypa konnekropa HeEM3BECTHO, TO ero bepyt n3 A.2. HenasectHoe 3Ha4veHune obuero koapduymneHTa
TENNOBLIX NOTEPL TPYD KOHTYypa Konnekropa takke bepyt u3 b.2 npunoxerHns b. 3atemM MOXHO paccynTaTbh 3HAYEHUE
U,

ﬂﬂp:

Uppop = 3,723 +0,0135-40 + (5 + 0,5 2,702)/12,702 = 6,613 B1/(m? - K).
B Tabnuue A.2 nepeyncnenbl XxapakTepucTukn, Heobxogumble ANs pacyera TeENNONPoOnU3BOAUTENBHOCTU CUCTEMDbI

COJNTHEYHOro TEeNNOCHaDKEeHUS.

Tadbnwunuya A.2— XapakTepUCTUKU KOMNOHEHTOB CUCTEMbI CONHEYHOIO TENNOCHADXEeHMsA ANnsa pacyeTa Npon3Bogmn-
TENbHOCTWU

CONHEYHbIN KONNEKTop KOHTYp konnekropa bak-akkymynatop
A 2,702 m? N foop 0,9 Vol 120 n
Nao 0,8026 P aux. nom 20 BT fet 1,14
1AM 0,94 — — — —
Usoop 6,613 B1/(m2 - K) — — _ .

A.2.4 OnpegeneHve X, Y " Nnpon3BoANTENIbHOCTH CUCTEMbI CONTHEYHOrO TeNnoCHabXeHNA Q,, .. out m

3HaveHnsa X, YU Qo oyt m PACCHUTBLIBAIOT ANSA KAXKAOMO MecsiLa, UCMOoNb3ysi MECSIHHbIE 3HAYEHUs] Tenna, HeobXo-
OVMble ONA HarpeBa ropsyen BoAbl s BOOOCHAOXEHUA U XapaKTepuCTUKN CUCTEMbI, NepeyncrieHHble B Tabnvue A.2.
3Hauvenne Qy, oo ot m B AHBape coctasnseTt 20 kBT - 4, B HOs10pe 2 kBT -4 1 B Aekabpe 27 kBT - 4; 3TK 3Ha4eHns npmpae-
HMBAIOT K HYINO. [ 0goBas NPon3BOANTENBHOCTL CMCTEMbI paBHa 950 kBT - v.

Tabnnua A.3— CpegHemecsvHble 3HA4YEHUS pacxoga Tenna Ha ropsaydyo sogy X, Y u Tennonpon3BoauTeNbHOCTY
conHevHon DHW cnctembl npegBapuTENbHOIO HarpeBa

[TapameTpbl
Mecsu
Qw. sol, us, m, KBT - 4 X Y Qw sof. out m, KBT -4
AHBapb 218 6,22 0,249 0
deBpanb 197 6,19 0,409 O
MapT 218 5,77 0,791 78
Anpernb 211 5,43 1,048 113
Mawn 218 4,85 1,208 142
NOHb 211 4,33 1,312 154
onb 218 4,12 1,174 145
ABrycr 218 4,20 1,293 158
CeHTHa6pb 211 4,58 0,873 08
OKTH6pb 218 4,96 0,587 53
Hosbpb 211 5,71 0,320 0
Hekabpb 218 6,09 0,208 0
3aroa 2564 — — 950

A.2.5 OnpepeneHne sHepPrun ans CooCTBEeHHbLIX HYXA,

3Ha4YeHne 3HEPrnmn Ha paboTy HAacoca B KOHTYPE KOMMEKTopa paccuHnTbiBatoT no popmyne (16), rae MowHOCTb HACO-
ca paeHa 20 BT, a rogoBas npoaonkntenbHOCTb 3Kennyartaumm Hacoca 2000 v, pacnpegeneHHas no mecsiliam B rnocTynie-
HUW CONHEYHOIO U3Ny4YeHus Ha nnowaab npueMHuka B tabnuue A.1. S3Ha4YeHUs1 SHEPIUN, pacxoayeMon Ha CODCTBEHHbIE
HYXXAb!, NepevncrieHsl B Tabnuue A.4. Nogosoe obuwee 3HaveHne paBHo 40 kBT - u.
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Tabnwuua A4— CpegHemecsidHble 3HAYEHUS pacxoaa SHEPIMK Ha paboTy HAcoCa B KOHTYPE KONNeKTopa

Mecau
'1apa- 3aron
MeTp HAn- deB- Ar- y AB- Cen- Ok- Ho- [e-
MapT Mawu AtoHb | Wionb
Bapb panb penb ryer TAOpL | TADPL | sA0pb | kabpb
::\ési iux,m: 1,1 1,6 3,4 4,3 5,2 5,9 5,0 5,6 3,6 2,5 1,3 0,9 40

A.2.6 OnpepeneHve notepb TenJoBON CONMHEYHOWN CUCTEMBbI
OBWwur KO3 PULMEHT TENNOBLIX NOTEPb U HE Bbin N3MepeH, NO3TOMY €ro 3Ha4eHue paccUnTbIBaKOT Mo Popmyne
(B.13) npunoxenuns b:

U, = 0,16 x 12005 = 1,75 BT/K.

Tak kak Dak-akkyMyrnsiTop CONHEYHOro KOMNMeKropa yCTaHOBMEeH B oTannueBaeMon vactu 3ganus, 1o 6, = 20 °C.
OTHoweHune Qu o out /Qw sor us m OEPYT M3 TAONMLBI A.3. IcXoan n3 3Toro, paccynTeiBatoT TENJIOBLIE NOTEPU Daka-akky-

MmynsTopa no dopmyne (17).

nATOpa paBHbl 228 KBT - u.
[ToTepun Tenna B Tpybax mexay DaKOM-akkyMyIATOPOM U PE3EPBHbLIM HArpeBaTenemMm MOXHO paccHmuTaTb No Popmy-

ne (b.10) npunoxenuns b.

19 kBT - v.

Pe3ynbTaThl pacyeToB NpeacTaeneHsl B Tabnuue A.5. ['ogoBbie noTepu Tenna baka-akkymy-

Pe3yrnbTaTbhl pacyeToB NpeacTtaBners! B Tabnuuye A.5. [ogoBble noTepu Tenna B Tpybax paBHb

Tabnwuua A5— BExemecayHble 3Ha4YeHNS NOTEPDL TEMNa baka-akkymynstopa v Tpyd mexay 6akoM-akkyMynsiToOpom
N pe3epBHbIM HarpeBaTenem

Mecsuy
'1apa- 3a ron
METP HAR- PeB- M An- y AB- CeH- Ok- Ho- [e-
apT Mawu AtoHb | onb
Bapb panb penb rycT TAGpL | TAGPL | A0pb | Kabpb

KQB""_/E .S“f_l"f“’ S, m; 0 2,3 18,6 | 27,0 | 33,9 | 36,8 | 34,8 | 37,9 | 23,5 | 12,8 0 0 228
Qou, ais, 15, ms 0 0,2 1,6 2,3 2,8 3,1 2,9 3,2 2,0 1,1 0 0 19
KBT -4

A.2.7 OnpepeneHve Bo3MeLllaeMbIX NOTEPb CUCTEMbI COJNTHEYMHOr 0O TennMoOCHabXeHUs

LacTtb SHEPIrmn Oan+ CODCTBEHHbIX HV>XA U NOTEepPU Ternsia CUctembl CONHEYHHOIo TennocHabXeHus ABNAITCH BO3ME-
LaemMmbiMU U MOTYT ObITb OTHECEHbI K OTONNEHWUIO 3daHUA B TEYEHUE OTOINNTES1IbHOIO CE€30Ha COIrT1aCHO .8 NMPUIOXEeHUH b:

50 % pacxoga sHeprmm Ha COOCTBEHHbIE HYXAbI;

100 % TennoBbIX nNoTepb Baka-akkymynaTopa n Tpydb mexay DakoM-akkyMyIATOPOM U pe3epPBHbIM HarpeBaTernem,
NOCKOIbKY U CONMHEYHbIN aKKYMYMATOPHbIN DaK,  pe3epBHbIN HAarpeBaTeNnb PACNONoOXeHbl B OTanIMBaeMon YacTu 34aHus.
Boamewaembie notepu nepevncnenbl B Tabnmuye A.6. oaoBble BO3MELWaemMble NoTepn paBHbl 42 KBT - v.

Tabnwuya A.6— BExemecadHble 3HAaYEHUA BO3MECTUMbIX NOTEPLb TEMNMOBOWN CONMHEYHOW CUCTEMDBI

Mecsuy
[Napa- 3a ron
METP AH- PeB- M An- § AB- CeH- Ok- Ho- [e-
apT Mau AtoHe | Monb
Bapb panb penb ryct | 1A0pbk | T90pb | A0pb | Kabpb

Qsmf, aux, rbl, m 0,5 0,8 1!7 . . . _ _ _ 1!3 0!7 0!4 —
KBT -4
QSGI, st Is, rbl, m» 0 23 186 . . . . . _ 128 0 0 -
KBT -y
Qbu, dis, Is, rbl, my 0 0!2 1 ,6 _ . . . _ _ 1 !1 0 0 _
KBT -4
Wsol 15 01, 05 | 33 | 218 — | — | — | — | — | — [151 | 07 | 04 | 42
KBT -4
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A.3 ConHe4vyHaa KOMOMHUPOBAHHAA cCUCTeMA

A.3.1 Obwme nonoxeHws

Bo BTOpOoM npumepe paccMmaTpuBaeTcsi CONMHEeYHas KOMOMHMPOBAHHAS CUCTEMA, UMEIOLLAs CONMHEYHbIV KONNEKTop ¢
anepTypHon nnowaabto 8,4 m?2 n bak-akkymynatop obvemom 800 n. BepxHss vyacte baka-akkymynsatopa obbemom 200
HarpeBaeTCsH Pe3epPBHbLIM HArpeBartenem ans nonyveHus ropsisen soabl. na otonneHust noMmeweHns Bak-akkymynsitop
OEVUCTBYET KakK cuctema npeaBaputenbHOro HarpeBsa, T. . npegBapuTernbHO HarpeTas Boga HarpeBaeTcsl pe3epBHbIM Ha-
rpeBaTenem 4o €e NOCTYNneHus B pacnpeaenurenbHyo cuctemy. Pe3epBHbIM HAarpeB BO3MOXEH B Noboe BPEMS B COOT-
BETCTBUM C NpaBuUnamMmm MMKpobmnonormyeckomn 3awmtbl ropsayven Boabl. Pe3epBHbIin HarpeBatenb BKIOYaeT B cebs Hacoc
Kak Ans pacnpeaenedns Tenna B otannMBaeMon YacTu, Tak 1 Ansi nepeaaydv pe3epBHOro Tenna B BEPXHIO YacTb Daka-ak-
KymynatTopa obvemom 200 11 ana nony4eHus ropsden Boabl. CTaHgapTHas NPoAOIIKUTENBHOCTE 3KCNNyaraumm Hacoca B
OBWENPUHATBIX KOMBMHUPOBAHHBLIX cucTEMax (6e3 Ncnonb3oBaHUs CONHEYHOW 3HEPIMKN) C COOTBETCTBYHOWMMU DYHKLUNO-
HanbHbIMW BO3MOXHOCTSAMM cocTaBnsiet 1000 v B roa, a ee pacnpeaeneHme B TeHeHne roga 3aBUCUT OT KONMUYECTBA Terl-
na. MowHocTb Hacoca B pe3epBHOUN vacTu coctaensaeT 70 BT, XapakTepucTUKM CONHEYHOro Kornmekropa (yrosl HaknoHa,
OpueHTauust), ero KOHTypa u Hacoca Te Xe, YTO N B NepBOM MPUMEPE.

CucTtema npegHasHa4veHa anst AoMa Ha O[JHY CEMbIO C roaoBoN BbipaboTkon Tenna Ha otonnexHue 100 kBT - 4/m? nno-
waan nona v 3abopom ropsyen sogsl o6emom 140 n B geHb npu nepenage remnepatyp ot 15 °C o 65 °C. 3170 HU3KOTEM-
nepartypHas cuctema pacnpegeneHus Tenna ansa otTonneHvs; ee pacdetHasa temneparypa paeHa 40 °C. [lom pacnonoxeH
B Lliopnxe. Exxemecsa4Hble 3Ha4YeHns cpeaHen TemnepaTtypbl BO34ayxa, NOTHOCTU NOTOKA CONMHEYHOro N3ny4YeHus n rnocTyr-
INTEHUA CONTHEYHOrO M3NYYEHNs Ha NNOCKOCTb KONNEKTopa npeacraenedsl B Tabnuue A.7. CpeagHsas rogoBas TeMmneparypa
XonogHow Boabl pasHa 9,7 °C.

3agada cocTouT B onpegeneHumn TENNOBbIX XapakTEPUCTUK 3TON CONMHEYHON KOMOUMHUPOBAHHOW cucTeMbIl. PacyeT
TENNOBbLIX XapaKTePUCTUK BbIMONHAKOT COrMAacHo ¢ atanamMmu, nNnpuBeaeHHbIMU B S.3.

Tabnunua A.7— CpegHemecsivHble 3HAYEHUS TEMNEPATYPbl BO34yXa, NIMOTHOCTU NOTOKA CONHEYHOro U3NyYeHus 1
NOCTYNJIEHNA U3NYYEHUS Ha NNOCKOCTb KOJNEKTopa noa yrinom 45°, ioxxHown opueHtauun, ana Lwpuxa [em. b4 m b.5
(npunoxeHne b)].

Mecau
[lapa-
MeT i i i i i i i i
P Ax dee Mapt An Mai Aok Ao AB CeH OK Ho Ne
Bapb panb penb ryeT TAGPL TAGPL AGpL Kabpb
Og, °C 0,1 0,5 4,8 3,0 12,5 15,2 18,8 18,1 14,5 9,9 4,1 1,0
I, BT/m° {2 105 141 164 183 190 214 204 171 121 {2 57
KESS’TI ’”q M2 54 71 105 118 136 137 159 152 123 90 52 42

A.3.2 OnpepeneHve 3Ha4vYeHUA Tenna

ExXeaHeBHbIW pacxod tenna anst Harpesa Boabl coctasnseT 140 n - 1 kr/n - 4180 x/(kr - K) - 50 K = 8,13 kBT - W/ aeHb.

[TpegnonaratoT, 4TO NOTEPU TENNa B Tpybax mexay pe3epBHbIM HarpeBaTenem n Toukamm otbopa Boabl COCTaBISA-
loT 10 % pacxoga nogeeaeHHoro tenna, vto coorsetcreyet 0,81 kBT - v/aeHb. Ana gaHHOro metoga pacyera Konm4ecTtBo
TENa Ha OTONMEHUE BKNIOYAET B cebs Apyron BaXXHbIM NCTOYHUK NogBoga Tenna. CpeaHeMecsyHble 3Ha4YeHUs pacxoaoB
TENNa Ha ropsiuee BOAOCHAbBXEHME N OTOMNNEHNE, a TaKKe OTHOLWEHUSA 3TUX PacXogoB Tenna K ux Cymme rnpeacraBlieHbl B
Tabrnvue A.8. OTHoweHus pacxogos tenna P, 1 P, Heobxoanmbl Ans nocneayroLwero pacyerta Tennonpon3BoanTeribHOC-
T TENINTOBOW CONMHEYHOWN CUCTEMBI.

Tabnunuya A.8— CpegHemecsvHble 3HAYEHUS PacxogoB Tenna Ha ropsidee BogocHabXXeHne n oTonneHue, a Takke
OTHOLLEHNSA 3TUX 3HAYEHUN TEMNa K X CYMMe

Mecsau
[lapa-
e 7iH- beB- MapT Arl- Mai MioHb | Wionb AB- Ceh- Ok- Ho- Ae-
Bapb panb P penb rycT TADOPL TAOPL AOpPL Kabpb
SBV? Sf’_"l e 277 250 277 268 277 268 277 277 268 277 268 277
KQgTSﬂL el 2943 | 2357 1748 993 260 0 0 0 118 969 2167 | 2686
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OkonyaHue mabnuubi A.8

Mecsau
[lapa-
METP AH- PeB- Mapt An- Maih Y. Ao AB- CeH- Ok- Ho- [e-
Bapb panb penb ryeT TAGPL TAGPL A0pbL Kabpb
Pw 0,09 0,10 0,14 0,21 0,52 1,00 1,00 1,00 0,69 0,22 0,11 0,09
Pr 0,91 0,90 0,86 0,79 0,48 0 0 0 0,31 0,78 0,89 0,91

A.3.3 OnpepeneHve AaHHbLIX, OTHOCALLUNXCH K CUCTEMeE

BOoNbWMHCTBO AaHHbBIX, OTHOCALLUXCH K CUCTEME N HEOBXoAUMBIX Ans onpeaeneHus aHadeHnn X, Yn Q,, ., ... UMe-
l0TCA B pacnopsxeHun. Cnegyert paccyutaTtb MOMNpaBOYHbING KOIPPUUMEHT HA BMECTUMOCTL 6aKa-aKKS/M3/nﬂTopa:
f = [(8,4 M? x75 n/m)/[(800 — 200) n]%% = 1,012. Ecnu KI[ koHTypa konnekropa HEU3BEeCTEH, TO ero 3HadeHue bepyT u3a
b.2 (npunoxenne b). HenasecTHbIN 06WKMIN KOSPDULUMEHT TENNOBLIX MOTEPL TPYD KOHTYpPA KONMeKkropa takxe dbepytni b.2

(Npunoxexne b). 3atem MOXHO paccunTarb 3HadeHve U,

Uppop = 3,723 +0,0135-40 + (5 + 0,5 8,4)/8,4 = 5,358 B1/(m? - K).
B Tabnuue A.9 nepevuncrneHbl BCe XapakTepUCTUKU, Heobxoaumble Ans pacyeta npon3BoanTENbHOCTU CUCTEMBI

CONMHEYHOro TennNocHabXeHus.

Tabnuya A9 — XapaktTepucTtukm KOMMOHEHTOB CUCTEMbI CONMHEYHOro TeNNOCHAbXeHns Ans pacyeTa ee NPoun3Bo-
ONTENBbHOCTU

CONHEYHbIN KONNEKTop KOHTYp KOnnekropa bak-akkymynatop
A 8,4 M? Hioop 0,9 Vo 600 n
no 0,8026 Paux, nom 20 BT f 1,012
IAM 0,94 — — — —
Uloop 5,358 B1/(m? - K) — — _ _

A.3.4 OnpepeneHve X, Y " npon3BoanTeNIbHOCTN CUCTEMbI COJTHEYHOI o TennocHabxeHunA

SHaveHust X, Y un Qg .+ PACCHNTBIBAIOT ABaXAb!, T. €. O4AVH pa3 — Ansi onpeaeneHunst Npon3BognMTeNbHOCTU CUCTE-
Mbl CONMHEYHOro TENNOCHABXEHNS ONS HYXA rOPSYEro BOAOCHabXeHUs, a Apyron pas — Ansi onpeaeneHnst Nnpon3soau-
TENBHOCTU CONTHEYHOU CUCTEMbI ANA HYKA oTonneHns. 3Hadvennsa Q,, . ..«W Q o os COOTBETCTBEHHO ONpeaensioT Ans
KaXqoro MecsiLa, UCnonb3ys cpegHeMecsaYHble 3Ha4eHUs pacxoaa Tenna w3 Tabnu LI,;I:I A.8 n XxapakTepucTUKN CUCTEMBI, MNe-
peuncrneHHble B Tabnvue A.9. AnepTypHyIo Nnowaab KONnekropa yMmHoXawT Ha 3Havenns P, nnu P, COOTBETCTBEHHO 13
Tabnuubl A.8. B Tabnuue A.10 npeactaBnerbl pacyeTbl Ans ropsayero sogocHabxenus, a B tabnuue A.11 — gns otonne-
HUA. 3a Nepmnoa UIOHBb—ABIYCT pacyeTHas NPON3BOANTENBHOCTb CUCTEMbI CONTHEYHOIO TENNOCHABXEHUS ANA HYXO ropsi-
Yyero BOgoCHabXeHns Bblwe NoTpebHocTn. [NosToMy NPpon3BoaNTENbHOCTL bbina AoBeAeHa A0 MAKCUMarbHbIX 3HA4YEHUI
noTpebHocTn. [['0goBas NPon3BOAUTENBHOCTb CUCTEMBI AN HYXA ropsivero BogocHabxernuns cocraesnsiet 1581 kBT - v,
a rogoBasi Npon3BoANTENbHOCTb CUCTEMbI ANA HYXA oTonneHuns — 1534 kB1 - 4. B cymme npon3BognTeNibHOCTb CUCTE-
Mbl COITHEYHOro TennocHabkeHus coctasnseT 3215 kBT - v/roa.

Tabnuwya A.10 — CpegHemecsyHble 3HA4YEHUSA 3HAYEHUN Tenna ans ropsadero sogocHadxenma X, Y n npon3soam-

TENBHOCTN CUCTEMbI CONHEYHOro TENNOCHADXEHNA OANA HYXX ropsYero BogocHabxXeHns
Mecs, Quw sof. us. m, KBT - X Y Qw, sol. out, my KBT - 4
AHBapb 277 0,91 0,095 10
deBpanb 250 1,01 0,154 22
MapT 277 1,28 0,295 56
Anpenb 268 1,82 0,534 99
Man 277 3,82 1,446 227
NioHb 268 6,71 2,909 268
ionb 277 5,79 3,276 277
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MecsiL Qw sol us. m, KBT - X Y Qw sol. out. m, KBT - M
ABrycr 277 5,97 3,123 277
CeHTS0pb 268 4,79 1,819 247
OkTA6pb 277 1,79 0,412 76
Hos0pb 268 1,05 0,121 15
Hekabpb 277 0,95 0,082 6
[on 3263 — — 1581

Tabnwuuya A.11— BExemecsyHble 3HaveHus Tenna anga oronnenns X, Y n npon3BoanTeNbHOCTU CONMHEYHON KOMBU-
HUPOBAHHOW CUCTEMbI ANA HYXA OTOMNIIEHNS

Mecsi Q4 sof us. o, KBT - M X Y QH. sol. out. my KBT - M
AHBapb 2943 0,95 0,095 104
PeBpanb 2357 1,06 0,154 204
MapT 1748 1,51 0,295 331
Anpenb 993 2,34 0,534 338
Maw 260 5,68 1,446 190
NioHb 0 0,00 0,000 0
Nionb 0 0,00 0,000 0
ABrycr § 0,00 0,000 0
CeHTA06pb 118 7,65 1,819 94
OKTA0pb 969 2,45 0,412 228
Hos6pb 2167 1,21 0,121 98
Hekabpb 2686 1,03 0,082 47
3a rog 14 240 — — 1634

A.3.5 OnpepeneHne pacxona aHepPrum Ha Co6CTBeHHbIE HYXAOb

3aTtpavmMBaemMyto 3HEPIUIC HA paboTy HaAcOCa B KOHTYPE KONNEKTopa paccyuteiBaoT no opmyne (16), rae mMoul-
HOCTb Hacoca paeHa 20 BT, a rogoBasi npogomkKNTENbHOCTb 3KCNnyaraumm Hacoca, pacnpeaeneHHas no mecsiuam B CooT-
BETCTBUMN C NOCTYNINEHNEM CONTHEYHOro manydenms B tabnumue A.7, — 2000 4. 3HAYEHUA 3SHEPIMKU, PaACXOoaAyeEMON Ha
CODBCTBEHHbBbIE HYXAbI, Nepevncnersl B Tabnunue A.12. NlogoBoe 3HaveHne paBHo 40 kBT - u.

Tabnnua A. 12— CpegHeMeCsaYHbIE 3HAYEHNSA 3aTPaAYMBAEMON 3HEPIMM HA PaboTy HACOCa B KOHTYPE KONNeKTopa

Mecau
'1apa- 3aron
MeTP AR- beB- An- . AB- CeH- Ok- Ho- [e-
MapT Mau AtoHe | Wonb
Bapb panb penb yeT TAGpL | TAbpL | A0pb | kKabpb
I‘:‘és_?fiiux, m, 1,7 2,3 3.4 3,8 4.4 4.4 5,1 4.9 4.0 2.9 1,7 1.4 40

A.3.6 OnpepeneHve noTepb Tensna CUCTEeMbl CONTHEYHOr O TENJIOCHAbXeHunsA

ObWwmn Ko3DPUUNEHT TENNOBLIX MOTEPL HE ObIN U3MEPEH, NO3TOMY €ro 3Ha4YeHUe paccUUTLIBAOT NoO hopmMyne
(6.13) npunoxenne b: U, _0,16 (800 — 200)> = 3,92 B1/K. Tak kak bak-akkyMynaTop yCcTaHOBIIEH B OTanN/IMBaeMoun 4acTu
3gaHus, 1o 0, avg = 20 °C. na otonneHuns nomeweHnn 3agaHHoe 3HadeHune temnepatypbl paBHo 40 °C. OTHOWeEHWE

Quw <o/ out i/ PBW so us m OEPYT M3 TABNMUBLI A.10, @ oTHOWeEHne Q. o out /Ry sof us m — W3 TABMMLUBLI A.11. Wcxoas ns aTon
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nHdpopmaunn aBaxabl paccyHUTbIBAIOT TENNOBbIE noTepu baka-akkymynsaTopa no opmyne (17), T. €. cHavana — Ans
HYXX ropsYero BOAocHabXeHus, a 3atemM — ANs HyX4 oTonnenus. PeaynbTaTel Npeactasnersl B Tabnuue A.13. ogoBble
notepun Tenna baka-akkymynsropa coctaBnsoT 715 + 142 = 857 kBT - u.

[ToTepun Tenna B Tpybax mexay DaKOM-akkyMyIATOPOM U PE3EPBHbLIM HArpeBaTenemMm MOXHO paccHmuTaTb No Popmy-
ne (b.14) npunoxexuunsa b. PedynbraTts! pacyeToB npeacrasnedsl B Tabnuue A.13. [ogoBble noTepu Tenna B Tpybax cocras-

JTAKOT

34 + 33 =067 kBT u.

Tabnwuua A. 13— MecsyHble 3HA4YEHNA NOTEPL TeNna baka-akkymynstopa un B Tpybax mexay 6akom-akkyMynsTo-
POM U PE3EPBHbIM HAarpeBaTenem

Mecsau
lapa- 3a roa
METP An- beB- ManT An- Mai Mone | Uons AB- CeHn- Ok- Ho- [le-
Bapb panb P penb rycr TAGpL | TA0pL | A0pb | kabpb

KQBH;STI L, fs, s 4.4 9,4 23,7 | 41,8 95,5 124 138 135 104 32 0,2 2,6 715
SBH’TFi“‘zSt s, m; 2, 4,6 11,0 19,2 42,5 0 0 0 45,1 13,7 2,6 1,0 142
Wwbudsism | 0o | 04 | 1,1 | 20 | 45 | 59 | 65 | 64 | 49 | 15 | 03 | 01 | 34
KBT - 4
QH, bu, dis, Is, m 2!1 4,1 6,6 6,8 3,8 0 § 0 1,9 4,6 2,0 0,9 33
KBT -4

A.3.7 OnpepeneHve Bo3MeLllaeMbIX NOTEPb CUCTEMbI COJNTHEYMHOr 0O TENMOCHAbXeHUs

YacTb aHeprumn Ha cCOBCTBEHHbIE HYXAbI U MOTEPU TENSA CUCTEMbBI CONMHEYHOIo TENNMOCHADXEHUS ABNSIOTCSH BO3ME-
LAEMbIMU U MOTYT BbITb OTHECEHBI K OTOMNEHNIO 34AaHUA B TEYEHME OTONUTENBHOIO ce30Ha cornacHo b.8 npunoxenuns b:

50 % pacxoga 3Heprnm Ha CODBCTBEHHbLIE HYXAbI;

100 % noTtepb Tenna baka-akkymynsitopa v B Tpybax mexgy 6akomM-akkyMynsaTopoM U pe3epBHbIM HarpeBarTenem,
NOCKOINBbKY N BaK-akKKyMynsTop, U pe3epBHbIM HarpeBaTerb PacrnonoXeHsl B OTanMBaeMon 4YacTy 34aHus.

Boamewaemble noTepu npeactasnerbl B Tabnuue A.14. [ 0aoBble BO3MELaeMble NOTEPU COCTABMNAT 522 KBT - u.

Tabnuya A.14 — BExemecsivHble 3HA4YEHUSA BO3MELLAEMbIX NOTEPb CUCTEMbI CONMHEYHOro TeNNOcCHabXeHns

Mecau
[lapa- ['on
METP An- PeB- M An- § AB- CeH- Ok- Ho- [1e-
apT Mau AoHb | onb
Bapb panb penb r'yet | TA0pb | TA0pL | A0pPbL | Kabpb

QS{]L alix, be, I 0,9 1!1 1!7 1!9 2!2 . _ . 250 1!5 O!S 057
KBT - Y
Qsol, st 15, b}, m 6,5 14,0 | 34,7 | 61,1 138 — — — 149 45,6 3,8 3,6
KBT- Y
Qou.disis.mim | 53 | 45 | 77 8,8 | 8,3 — — — 6,8 | 6,1 2,3 1,1
KBT -y
SBS?‘; rbl, ms 9,0 19,6 | 44,1 71,7 149 — — — 158 53,0 11,9 5,3 Hh2?Z

A.3.8 OnpepeneHne CHMXXeHUA 3aTPavYMBaAEMON IHEPrMm Ha paboTy pe3epBHOro HarpesaTens

Bknaa conHe4vHoOU SHeEprum B npomM3BOACTBO Tenna CHUXaeT 3HavYeHne aHeprmm, Heobxoanmown ans paboTtbl Hacoca
B PE3EePBHON YaCTU CUCTEMbI. ITO CHUXXEHME COOTBETCTBYET AONe Tenna, NokpbiIBaemMon CUCTEMON CONMHEYHOro Tenno-
CHabeHus, Kak onpegenerHo B hopmyne (22). HommHanbHas npoaormKUTENbHOCTD 3KCNNMyaTaumm Hacoca B Cny4ae oTcyT-
CTBUSI CUCTEMbI CONMHEYHOro TENNOCHABXEeHUA, AONA HOMUHAaNBbHOW PaboTbl HAcOca U 3HAYEHUE CIKOHOMITEHHOW SHEPIUN,
Heobxoaumon ans paboTbl HAcoca pe3epBHOro HarpeBatens mowHocTbto 70 BT, npeacrtaBnerbl B Tabnuue A.15. logoBas
akoHomMmMA cocTaenseT 70,0 -564 = 13,6 kBT - u.
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Tabnuua A.15— Mecsa4dHble 3HAYEHUSA HOMUHANBHOW NPOAOIIKUTENBHOCTU SKCNNyaTauum Hacoca pe3epBHOro
HarpeBaTens, 4ons HOMMHaNbHOW PaboTbl Hacoca, coeperaemas TENMOBOW CONMHEYHON CUCTEMOWN, N COKOHOMITEHHAS
aHeprmsa, Heobxoammas ans paboTbl Hacoca

Mecsau
[Napa- 3arof
METP An- deB- M An- y AB- CeH- Ok- Ho- [e-
apT Mau AtoHe | Wionb
Bapb panb penb ryer TAGpL | TADpPL | A0pb | kabpb

E‘f’: bu, nom, m> | 484 149 116 {2 31 15 16 16 22 71 139 169 1000
ZSSqu 0,05 | 0,10 0,20 | 0,35 0,79 1,00 1,00 1,00 | 0,91 0,26 | 0,06 0,03 —
Weg,avm | 123 | 94 | 65 | 33 | 05 | — | — | — | 01 | 37 | 91 | 115 | 564
KBT - u
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[MpynoxeHve b
(cnpaBo4HoOe)

UHcpopMaTUBHbIE 3Ha4YeHUSA, UCNONb3yeMble B METOAUKaX pacyeTa

B.1 KoadhdrumeHTbl TMNA CUCTEMBI
KoathdunumeHnTsl TMNA cuctemMmbl NnpuBeaeHsl B Tabnuue b.1.

Tabnuwya b.1—KoahdunymeHtol TMNa cncremol

Tun cncTemsl

KosthDuuMeHTbl Koppensuun
5 1) Tennbin Non, HeNOCPeaACTBEHHO
aK-aKKYMYNATOP i} . - 2)
oborpeeaemMbin CONMMHEYHOWU 3HEPTrnen
a 1,029 0,863
b — 0,065 — 0,147
C — 0,245 — 0,263
d 0,0018 0,008
e 0,0215 0,029
f3) 0 0,025

1) ConHe4vHbIN KONNEKTop coeAnHeH ¢ bakom-akkymynsaTopom. Habop koahduuneHTOB Koppensaumm onpegenel Ha
OCHOBe MeToaa f~kapT Anst 3Toro tmna cuctemol (cm. [14]).

2) CONHEYHbIW KONMEKTOP HENOCPEACTBEHHO COEAMHEH C TensnbIiM NOMoM; nNon PyHKUNOHUPYET KaK akKyMynsaTop
TENNa n Kak TennoobmeHHnK. HoBbIM HABOP KO3 PUUNMEHTOB KOppensaunn onpeaened ans atoro Tmna CUCTeEMb! (CM.
[16]).

3) BBegeH HOBbIN KOahduumeHT Koppensunm ans 6onblUero COOTBETCTBUA CUCTEME C TENMbIM NONMNOM, Henocpea-
CTBEHHO 0borpeBaemMbiM CONMHEYHOWN SHEPIUEN.

b.2 3Ha4YyeHnA cncTeMbl CONMHEYHOro TenJI0OCHAbXeHnA No yMmosnvaHuio

B.2.1 Obwwne nonoXxeHwuns
[laloTca gea tuna 3Ha4YeHnM No YMOIMYaHWUIO !

- TUIMNYHHbIE 3HAYEHUHA — UCNOJIb3YEMbIE B TOM ClliyYae, KOoria HEO6XO£I,HMO caellaTtb pacyeT TUNOBOW CUCTEMBI
COJTHEYHOI O TEHJ’IOCH86}I{8HMFI;

- wTpadHblie 3HAYEHUS — UCNONb3yeMble AN HasHaveHus wrpada Ana « HEM3BECTHbLIX» KOMIMOHEHTOB (T. €. CUC-
TEM N KOMNOHEHTOB, KOTOPbIE HE ObINY UCMbITaHbI /UMM CEPTUDNLMPOBAHbBI), YTOOLI CTUMYNMPOBATL NCMONb30BAHUE Bbl-
COKOTOYHbIX AAHHbIX ANSA pacyeTra.

[MTpumeyaHune— 3TN 3Ha4YeHNs NPUBOAATCH TONBKO AN OOLEro cBeaeHus.

b.2.2 Tvnn4yHble 3Ha4YeHUA
b.2.2.1 KINJ koHTypa CONHEeYHOro KONneKTopa 1,
Tuvnndnbin Kl koHTYpa konnekropa /oop N joop PABEH 0,9.

[TpumedaHne— 3HadeHne n . yIMTbIBAET BNUsSHNE TENNTOOOMEHHMKA.

3Ha4YeHue n ., PaccUMTbIBAIOT MO POpMyIe

N io0p =1- A, (51)
rae An=(ng- A- a ) (Ugy, (M. [18]); (b.2)

n, — Kl konnekropa, onpeaeneHHbin 6e3 notepb cornacHo [17];

A — anepTypHas nnowaab Konnekropa, m;

a; — KO3MPPULNEHT TENNOBLIX MNOTEPb CONHEYHOIO KONMNEKTOopa NepBoro nopsaka, onpegeneHHsin cornacHo [17], [20];
(U, — 3HaveHne tennonepepaym tennoobmerHuka (U -3HaveHune), BT/K.
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b.2.2.2 KoapPunumeHT TENMOBLIX NOTEPL KOMMEKTOPAa a paccyntbiBaloT Nno popmyne
a=a, +40a,, (B.3)

roe a, — Ko3PmOUUMEHT TENNoOBbIX NOTEePb CONMHEYHOro KOMnfeKkropa nepBoro nopsiaka, onpegeneHHbn cornacHo [17],
BT/(m2 . K);
a, — KO3MPULIMEHT TEMMNEPATYPHOWN 3aBUCUMOCTU KOSPULIMEHTA TENNOBbLIX NOTEPb CONHEYHOro KOJNEeKTOopa BTOPO-
ro nopsigka, onpeaenerdHoin cornacHo [17], Bt/(m?2 - K2).
TnNuyHblE 3HAYEHUA:
a, = 1,8 (BakyyMHble TpybuaTbie KONNeKTopbl);
a, = 3,5 (OCTEKINEHHbIE KONMNEKTOPbI);
a, = 15 (HeoCTeKNEeHHbIE KOMNIEKTOPbI);
a, = 0.
6.2.2.3 YpenbHble TennoBble notepun Tpyd HA 1 M2 NOBEPXHOCTU KOHTYypPa COJNTHEYHOrO KOINMEKTopa Ump; D
BT/(m2 - K), paccunteiBatoT no hopmyne
U,

0op, p

=5+05A, (b.4)

rae A — aneprypHas nnowagb KOnnekropa, mM2.
b.2.2.4 KA konnekropa 6e3 notepsb 1,
3HaueHne Kl konnekrtopa 6e3 notepb 1, onpegensoT cornacHo [17].
TunuyHoe 3HaveHwne: n, = 0,38.
b.2.2.5 HomunHanbHasg mowHOCTb CONHEYHOro Hacoca P

aux, nom?

BT, paccyntbhiBaloT No oopmyne

P =25 + 24, (5.5)

aux, nom

rae A — aneprypHas nnowagb KOnmnekropa, m2.
b.2.3 WTpadHble 3Ha4YeHunsA
b.2.3.1 KINA koHTypa COnHe4YHoro KoNnekTopa 1,
LLiTpacpHoe 3Ha4veHwne Kl koHTypa konnekropa r,,, coctaensiet 0,8.
b.2.3.2 KoapdunumeHT TENMOBLIX NOTEPL KOMMEKTOPAa a paccyntbiBaloT no opmyne

a=a, +40a,, (B.6)

roe a, — KOSPMUUUEHT TENNOBbLIX NOTEPb COJNTHEYHOro KOININeKkTropa NepBoro nopsgka, onpegeneHHbin cornacHo [17],
Bt/(m? - K);
a, — KO3I(PPOUUMEHT TEMNEPATYPHOU 3aBUCUMOCTU KOIPPOULMNEHTA TENNOBbLIX MNOTEPL CONTHEYHOTO KONNEKTopa BTOPO-
ro nopsiaka, onpeaeneHHbin cornacHo [17], BT/(m? - K2).
B cnyvae, ecnu xapakTepuCcTUKU KONINEKTOPa HEN3BECTHBI, MPUHUMALOT criegytowme wrpadHblie 3Ha4YEHUS Mo YMOJT-
YaHWIO:
a, = 3 (BakyyMHble Tpyb4aThble KONMNEKTOPb);
a, = 6 (OCTEeKINEeHHbIN KONIEKTOP);
a, = 20 (HEeOCTEKNEHHbIN KONMITEKTOP);
a, = 0.

£.2.3.3 YaenbHble TeNNOBbIE NMOTEPU TPYD KOHTYpPa KONMEKTopa Uioop, p

=5+ 0,54, (5.7)

BT/(m2 - K), paccunTteiBaoT No popmyne

U,

00p, p

rge A — anepTtypHas nnowagb Konnekropa, mM2.
b.2.3.4 Kl konnekropa 6e3 notepb 1,
3HaveHve 3PPEeKTUBHOCTHN KONIeKkropa 6es3 notepb 1, onpeaensoT cornacHo [17].
LTpagHoe 3HaveHune: n, = 0,6

b.2.3.5 HoMuHanbHy0 MOWHOCTb CONHEYHOro Hacoca P BT, paccunTtbiBaloT Nno oopmyne

aux, nom?’

P = 50 + 5A, (5.8)

aux, nom

rae A — aneprypHas nnowagb KOnmnekropa, m2.
b.3 NonpaBo4HbIM KO3 PMNUMNEHT HA BMECTUMOCTb DakKa-akkymynaTopa f;
B cnydae BogHoro baka-akkymynsiopa norpaBoYHbIv KOSPPULNEHT HA €ro BMECTUMOCTb f, pacCcYMTBIBAETCA MO

dopmyne
fst = (Vref/VSGI)O=25= (59)

rae V.., — onopHbii 06bem, paBHbiM 75 N Ha M? KONNeKkTopa, In;
V., — 0bbem baka-akkymynaTtopa, n.

S0
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B cnyvae conHevyHon cucTeMbl NpeaBapuTeENbHOro Harpesa 3Havenne V pasHo V. (HOMUHaNbHbIM 0OBLEM).
B cnyyae cucrembl, NCNONb3YIOLWEN CONHEYHYIO M ONONHUTENBbHYIO 3HEepruto, obbem baka-akkymynsaropa V., NnnT-

S0/’
Pbl, ONPeaensoT no opmyne
VS{JI = Vnnm _ (1 _ faux)= (51 O)

rae f,, — 4actb obbema Haka-akkymynaTopa, ucrnonb3yemMas ans pe3epBHOro HarpeBa;
V., — HOMUHAIbHbIN 00beM baka-akkymynaTopa.

OPDPEKTUBHYIO YacTb f,, , paccHYUTbIBAIOT Mo hopmyne

fo=xV, IV (6.11)

allx nom?

rae V,, — 0bbem baka-akkymynsitopa, ncnonb3yembl Ans pe3epBHOro HarpeBa, KOToOPbIN PacnoroXeH Mexay BepPLUNHOM
Daka M HMXKHEW YaCTbo PE3EPBHONO 3NeMeHTa (3NEKTPUYECKUN INEMEHT UNN TENNMOODMEHHUK), I;

X — KOHTPOINbHbIN KOSHPULUNEHT, PaBHbLIN:

1 — B crny4ae noCTosHHOIo pPe3epBHONO NCTOYHUKA NMUTAaHUSA,
0,7 — B crny4ae HOYHOro pPe3epBHOro NUTaHUS;
0,3 — B cny4vyae aBapumMHOro pe3epBHOro NUTaHuA.

3Ha4veHne no ymonyanuio f_, . paBHoO:

0,50 — ansa BepTukanbHoOro 6aka;

0,66 — Ans ropu3oHTanbHOro baka.

B.4 OnopHas TemnepaTtypa O,

3HaveHue 0., “C, 3aBUCUT OT CUCTEMbI U MPUMEHEHUS:
- CMCTEMaA OTOMMNEHUS:
0= 100 °C;

re

- CUCTEMA 1ropadero BO,EI,OCH86}I{8HMFIZ

0.,=11,6 +1,18 0, + 3,86 0., — 1,32 0

e, avg’

(5.12)

roe 6, — Tpebyembiv ypoOBEHb TEMMNEPATYPLI TOpsAYen BOAb!, NPUHATLIM paBHon 40 °C;
6., — TeMneparypa BoApbl B BogonposoaHou Marnctpanm, °C, cornacHo tabnuue b.2 ans kaxgoro mecsiua;
~ O
0, vy — CPEAHAS TEMMNEepaTypa HapyKHOro BO3Adyxa 3a paccmarpuBaembin Nepnog, C, cornacHo Tabnuue b.2.
B Tabnnue b.2 nepeuucneHsl 3Havenus 6, n 0, ., ANs KOHTPOIIBHBIX MECTOMNONOXEHNW/KNMMaToB (MHPOPMaTMB-
HO), UCNONb3yemble Npu paspaboTKe NCNbITAHUN COSTHEYHbBIX CUCTEM IrOPSYEro BOAOCHaXeHNA N CONMHEYHbIX KOMOUHNPO-

BaHHbIX cuctem no [13] n [21].

Tabnwuua b.2—TopoBasa cpegHss TemnepaTypa BoAbl B BOAONPOBOAHOW MaructTpanu n eXXemecsadHble TeMnepa-
TYPbl HAPY>KHOIO BO34yxa Ans PasnuyHbiX €BPONENCKMUX KITMMATOB U MECTOMONMOXEHUN (MCTOYHUK ONA TEMNEPATYP Ha-
PY>XHOro Bosayxa. Meteonorm v5.0)

o
ee, avgs C

MecTtonono- | 6.,

XeHune/knumat | °C =t dei- An- AB-

MapT Man | WioHs | Wionb Cen- Ok- Ho- He-
Bapb panb penb ryeT TAGpL | TAOpL | A0pb | Kabpb

AduHbl (Gr) 17,8 9,3 9,8 11,7 | 15,6 | 20,2 | 24,6 27 20,6 | 23,3 | 18,3 | 144 | 11,1

'(E’JE;”””FEM 32| 32 | 53 | 76 | 107 | 140 | 158 | 155 | 13,3 | 101 | 6,1 | 43 | 9,1
t(Fa)p”e”TpaC 135| 55 | 58 | 98 | 11,3 | 151 | 189 | 229 | 21,3 | 184 | 139 | 87 | 54
Nasoc(CH) | 54| 51 | -5 | -16 | 15 | 61 | 89 | 125 | 11,8 | 89 | 53 | -0,7 | -34

g)o'*‘m“b"" 85| 28| -3 | 01 | 46 | 107 | 156 | 172 | 162 | 11,9 | 75 | 26 | -1,0

(Bj“;'p”tﬁypr 100| 06 1.1 5.6 83 | 133 | 16,7 | 183 | 183 | 15 04 | 4.4 17

Ltopux (CH) | 9,7 | 0,1 0,5 4,8 8,0 12,5 | 15,2 | 18,8 | 18,1 14,5 9,9 4,1 1,6
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B.5 NMnNoTHOCTL NOTOKA CONMHEYHOro U3Ny4YeHnA Ha MNJIOCKOCTb KoNmekTopa n moanduvkaTop yrna nageHun

Benvunha /| — 3T0 cpeaHee 3HaYeHUe MOTHOCTU MOTOKa CONMHEYHOro U3NyYeHUst Ha MNOCKOCTb KONneKropa 3a
paccMaTpuBaembin nepnog, Bt/me.

BO3MOXHbI TPU KATEroOpUn OpUEeHTaLMM KONMNEKTOPOB:

1) KOrga KonnekTopbl OPUEHTUPOBAHHBI B HAMNPaBNEHNN C IOro-BOCTOKA HA 10ro-3anaj, UMeoT HAKIOH B Anana3oHe
LIMPOT OT MUHYC 20° A0 Nnioc 5° OT ropu3oHTanu U He 3aTeHeHbl KAKMMU-NMBOo NPenAaATCTBUAMKU. 3Ha4veHus |, NpuBeaeHbl B
Tabnuue b.3 npunoxenus b HMXe Ansa pasnuyHbIX KNMMaTUYECKUX 30H;

2) OIS BCEX APYIVX CIy4aeB 3Ha4veHus [ paBHbl 3Ha4YEHUAM, NPpUBeAEHHbIM B Tabnuue b.3, yMHOXEHHbIM Ha KO3-
duumeHT 0,8, Npu yCrnoBumn, 4YTo OpUEHTaUMs KONNEKTOPOB HAaXoauTcs B gnanasoHe nioc 90° Ha or (Mexay BOCTOKOM U 3a-
nagom) n cpegHsst BbicoTa NPEnATCTBUMA HA TOPU3oHTe MmeHee 20° (yron HaKnoHa NpoOn3BOSIbHbIN);

3) Ans Bcex Apyrnx KOHQUrypaumm He yunTbiBatoT CONTHEYHYIO YCTAHOBKY (HET BO3AENCTBUS HA SHEPIreTUHECKME Xa-
PAKTEPUCTUKN 30aHUS).

3HaveHnsA /. ANnsa KOHTPOIIbHBIX MECTOMOJTOXEHUW/KNMMAaTOB (MHPOPMATMBHO), UCMONb3yeMble Npu pa3paboTke Uc-
NbITAHWW CONMHEYHbIX CUCTEM ropsaAYero BOAOCHabXeHUsA N CONTHEYHbIX KOMOMHUMPOBAaHHbIX cUCTEM, Taknx Kak B [13], [20] ne-
peuncneHsl B Tabnuue b.3.

Tabnunya b.3 — ExemecadHble 3Ha4eHUsI NNOTHOCTU NOTOKA CONMHEYHOIO U3NYyYeHUs Ha NITOCKOCTb KONNEKTopa
noa yrnom 45°, opueHTUPOBaAHHOIO Ha tor, ANs pas3nuyHbIX eBPONENCKUX KNMMMATOB N MECTOMNONMOXEHUN (MCTOYHUK:
Meteonorm v5.0)

[ BT/M?
MecTononoxeHue
(Knumar) fn- | ®es- | An- . AB- CeH- | Ok- Ho- [e-
apT Mawu AoHe | Uonb
Bapb pansb penb ryer TAGpL | TADpL | A6pPL kKabpb
AdouHbl (Gr) 150 154 164 206 220 236 250 267 252 193 142 117
Bupmumurem (UK) 42 67 97 154 175 175 174 164 127 30 53 32
KapnenTpac (F) 141 163 208 220 234 255 270 267 238 177 138 119
Hasoc (CH) 173 215 257 249 23 217 229 217 208 195 153 141
CToKronsm (S) 37 34 150 190 237 245 222 204 148 94 45 36
Bropubypr (D) 67 108 145 184 204 209 210 200 177 121 67 53
Litopux (CH) {2 105 141 164 183 190 214 204 171 121 72 57

MogudukaTtop yrna nageHus IAM 3aBncnT OT TMNa Konnekropa. 3Ha4veHus no yMmonyaHuio paBHb!:

- NS NNOCKUX NNacTuHYaTblX OCTEKNEeHHbIX KonnektopoB IAM = 0,94;
- s HEOCTEKINEeHHbIX KonnekropoB IAM = 1,00;

- ANS1 BaKyYMHbIX TPyD4aTbIX KONNEKTOPOB € NNOCKUM nornotutenem [AM = 0,97,
- ANs1 BaKyyMHbIX TPyb4aTbIX KONNEKTOPOB € Kpyrnbim nornotutenem (AM = 1,00.

b.6 lNoTepn Tenna baka-akkymynsTtopa

YaenbHble noTepu Tenna B Oake-akkymynsitope Ha 1 m? noBepxHoctn U
no oopmyne

B1/K, aonyckaeTtcsa onpeaenstb

sh

U, =0,16V_ 05, (5.13)

rae V., — obbem conHevHoro baka-akkymMmynsaTopHoOro, 1.
b.7 lNoTepwn Tenna npu ero pacnpeaeneHnn mexay CoriHe4yHon CUCTEMOM M pe3epPBHbLIM HarpeBaTenem

[ToTepn Tenna npu ero pacnpegeneHnmn Mmexay CornHe4YHon CUCTEMON U Pe3epBHLIM HarpeBaTenem paccyHnTbIBaOT
no popmyrnam:
- ecnu Tpybbl N30NMPOBAaHbI:

Qbu:, dis, Is,m = O’OZQSGL us, m (QSGL out, m/Q.sc:L Us, m); (5 1 4)

- ecnu Tpybbl HE N30NUPOBAaHDI:

Qbu; dis, Is, m = 0505Q3{:~L us, m (QS{JL out, m/ QS{JL us, m)'

B.8 YacTb Bo3melwaeMbIX TEeNMOBbLIX MNOTEPb CUCTEMBbI
Boamewaemas yacTtb 3Heprum Ha padoTy Hacoca coctaBnseT 50 %.

(5.15)
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Bo3melwaemas yactb noTepb Tenna baka-akkyMmynstopa v noTepb Tenna npu ero pacnpeaeneHmm mexay CUCTeEMOn
CONMHEYHOro TENMOCHAOXEeHUA N pe3epPBHbIM HAarpeBaTenem MoXeT ObITb pereHeprupoBaHa TONbKO BO BPEMS OTONMUTENbHO-
ro ceaoHa. Bo Bpems oTonnTenbHOro ce3oHa BO3MELLAeMasi YacTb 3TUX MOTEPb COCTABNSAET:

100 % — ecnn KOMMOHEHT YCTAHOBIEH B OTAN/IMBAEMOM NOMELLLEHWUM;

50 % — ecnum KOMNOHEHT YCTAHOBIEH B HE OTanIMBaeMoOM MOMELLEHWU;

0 % — ecnn KOMNOHEHT YCTAHOBINEH CHAPYXW.
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[MpnnoxeHve B
(cnpaBo4HoOe€)

Knaccudukauma npoaykumu

B.1 ConHeu4Hble KONNekTopbl

XapakTepucTukamMmm KONneKTopoB SBNAIOTCSH:

A — anepTypHasi nnowaab KONnNekropa, mM;

N, — Kl konnekropa 6e3 noteps;

a, — KO3MMPUUNEHT TENNOBbIX NOTEPb CONMHEYHOro KONneKropa nepeoro nopsaka, Br/(m? - K;

a, — KO3MMULNEHT TENMNOBbLIX MOTEPL COMHEYHOrO KONIEKTopa BTOPOro nopsiaka (temneparypHas 3aBMCcUMOCTb),
BT/(m2 - K2).

3Ha4veHus 1, a, U a, onpeaenswT cornacHo [17].

B.2 ConHe4Hble BogoHarpeBaTenv ropsavdero BoaocHabXxeHvs

HacTtosilwee npunoXxeHme npuMeHMmMo K 3aBOACKUM CONTHEYHbBIM YCTAHOBKaM ropsiHero BOgoOCHabXeHUs, nocTaBnsie-
MbIX B FOTOBbIX K YCTAHOBKe BNoKax, ¢ 3a4aHHON KOMMNNEKTaAUNEN, B COOTBETCTBUM C [13].

an OTCYTCTBUH brovyHoW KOMINNEeKTaunn, CoJNTHe4YHasd YCTaHOBKa NnopA4ero BO,EI,OCHEIG}I{EHMFI MOXEeT DObITb oripeagerie-
Ha Mo otAaeljibHbIM KOMIOHEHTAaM.

- KOINNEKTOPY;

- BaKy-akkyMynsaTopy;

- TPyOONpOBOAHOM CETU KOHTYPA KONMEKTopa.
XapakTepucTukamm sIBNsIIOTCA:

A — anepTypHasi NNowagb KoONnekropa, M2;

V., — HOMUHarbHbIN 00beM baka-akkymynsartopa, .

[Tpnmedanwune—Crneaylowne XapaktTepUCTUKN ABIMAOTCH MPOMEXYTOYHBIMM NMapameTpamu, pacCiHnMTaHHbIMW
cornacHo [21], HO He yKazaHHbIMM B OUUMarbHbIX pe3ynbTarax UCnbiTaHnWn, NpuBegeHHbIX B [13]:

A — adbpekTmBHaA Nnowagb KOHTYpa KONnekropa, M2;

Cst — TENNOEMKOCTb TEMNMOBOro akkyMynatopHoro 6aka, MIx/K;

U, — apdheKTUBHBIN KOSHhDULUNEHT TENNOBLIX NOTEPL KONMEKTOPA, BT/(M2 . K);

faux — HacTb 0bbemMa baka-akkymynsitopa, ncnosfb3yemas ansl pe3epBHOro Harpesa.

B.3 bak-akkymynsitop

XapakrepucTukaMmm ABnsA0TCS:
V. ... — HOMMWHarbHbIM 00beM Daka-akkymynsaropa, Ii;

U, — obwmin koadPrUMEeHT TENNOBbLIX NoTepb baka-akkymynsatopa, B1/K.

S

Ecnn 3HaveHne U, BT/K, HEM3BECTHO, HO KOHCTaHTa oxnaxaeHusa C_, BT -4/n- K- geHb, U3BeCTHa, NCNONb3YIOT
popmyny

U,=C.-V.__ |24 (B.1)

[TpumeyaHne—31a hopMmyna NnpUMEHNMA TOMNBKO B TOM CNy4vae, €Cnm KOHCTaHTa OXNaXgeHus1 Daka-akky-

MYITATOPa MeHee UJTN PaBHA 3HAYEeHWK 110 YMOJIHYaHUK TEPMOYYBCTBUTEIIbHOIO 3lieMeHTa BOAOHAIpeBartelld, T. €.
C_<4,2v_ 045

V., — 0b6bem baka-akkymynatopa, n, BblMUCIEHHbIV MO PopmyIe
Vsm' = Vnnm (1- faux)= (BZ)

rae f,, —4vacTte 06bemMa TENnoBOro akkymMyrnsaTopHoro baka, ncnonb3yemas ansi pe3epBHOro Harpesa:

- 3Ha4veHwne faux MOXEeT 6I:ITI:: OI'IpE,EI,EJ'IEHO HEI’IOCpe,EI,CTBEHHO Nno pesyanaTaM MCI’IbITaHI«’IF’I, BblIMOJIHEHHDbBIX COIrnacHoO
[13];
- 3HadeHwe £, PaBHO HYIIO, €CNN TEPMOYYBCTBUTENBbHLIM 3NEMEHT HE BCTPOEH B pe3epBHOE 00opyaoBaHueE.
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MpnnoxeHwne I
(cnpaBo4HoOe)

Pac4yeT 3KOHOMUU 3HEpPTUN

ﬂ,J'IFI orpegesieHnA pe3ylibTnpyrwero BJINMAHNA CNCTeMbl COJTHEYHOTO TennocHabXeHns Ha SJHEPIreTNHeCKNE Xapak-
TEPUCTUKN 3aHUA, T. €. SKOHOMWU B pe3ylibTaTe YCTaHOBKW CUCTEMbl COJNNIHEYHOTO TEHHOCH86}I{8HMFI, HEO6XO£I,MMO BbIlNOI1-
HNTb ABa pac4eTa.

- pacyHeT OCHOBHOIO pactxXxoa 3Heprmn B 3aaHNM 6e3 cucTtemMbl CONTHEYHOIO TEHHOCH86}I{EHHFI;

- pacyeT OCHOBHOIO pacxXoda 3Heprmn B 3gaHnn C CUCTEMOW CONMHEYHOro TENNOCHADXEHUS.

IKOHOMWIO JHEPINN B pe3ylibTaTe YCTAaHOBKWN CUCTEMbBI COJTHEHHOIO TennocHabXeHus SS{JI ornpegenHdaioT Kak OCHOB-

HOW pacxoq 3Heprn B 3gaHnm 6e3 CUCTeMbl CONHEYHOro TennocHabxenns C% MMHYC OCHOBHOW pacxo SHEPIrn B 34aHNN
C CUCTEMOW CONHEeYHoro tennocHabxxenus C:

S, =Co—C".

sol
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bubnuorpadua

TexHnvecknn pernamenT 0 6e3onacHoOCTn 3gaHnm n coopyxeHnm ot 30 gekadps 2009 .
Ob6 sHeprocbepeXeHMn n 0 NOBbILLEHUN dHEePreTuYeckon 3dhHEKTUBHOCTU U O BHECEHUN
M3MEHEHNW B OTAENbHbIE 3akoHoA4aTenbHble akTbl Poccunckon Pegepaumm ot 23 HOAOPS
2009,

HupektuBa 2010/31/EC EBponenckoro napnameHta n Coseta EBponenckoro Cowsa oT
19 man 2010 r. no sHepreTn4veckon sphekTMBHOCTN 30aHUN

JHEPreTUYeCcKne XapakTepucTukm 3gadnn. [lonHbin pacxon sHeprmm n onpeaeneHne Ho-
MWUHAaNbHbIX 3HEPreTUYECKNX XapaKTEPUCTUK

CuncremMbl CONMHEYHOro TennocHabXeHnss 1 X KOMNOoHeHTbl. CUcTeEMbl MPOMbILLMEHHOIO
narotosrnenus. Yacto 1. Obwme tpeboBaHms

CuncremMbl CONHEYHOro TENNOCHabXeHUsa N X KOMNOHEHTbI. 3akaaHble cuctembl. HYacTtb 1.
Obwme TpeboBaHus

ConHe4vHast aHeprns. CnoBapb
TennoBble XapakTepUCTUKN 30aHUN.
HHe nomeweHun (ISO 13790:2008)
Cuctembl TennocHabxeHus B 3gaHusix. Metoauka pacyerta sHepronoTpedHOCTU U SHEPTO-
3O HEKTUBHOCTU CUCTEMBI TENNOCHADXEHUS. [OpoaCKME TENNONEHEPUPYIOLWMNE CUCTEMDbI
Cuctembl TennocHabxeHus B 3aaHusix. Metoauka pacyeTta sHepronoTpedHOCTU U SHEPTO-
3O PHEKTUBHOCTU CUCTEMBI TENNOCHABXEHNS. [OpoaCKMe TENNOreHepupyowme pacrnpe-
OennTernbHblE CUCTEMDb

Cuctembl TennocHabdxeHus B 3gaHusax. Metoguka pacyeTa sHepronotTpebHocTn n addek-
TUBHOCTU CUCTEMBbI TENnocHabXeHusl. KayecTBEHHbIE U KONMUYECTBEHHbIE NOKa3aTenu
CUCTEM FOpPSAYEro BOAOCHADXEeHUS

Cucrtembl TENNOCcHabXeHus B 3gaHnsx. Metoauka pacyeta sHepronotpedbHocTn n adhdex-
TUBHOCTU CUCTEMBbI TENNOCHAOXeHUsA. PacnpegeneHne ropssyen BOAbl B CUCTEMAaX ropsiye-
o BOAOCHaOKeHuns

CuUcTeMbl CONHEYHOro TENMOCHAbXeHUs U X KOMNOHEeHTbl. CUCTeMbl NPOMbILLMTEHHOIO
n3rotoeneHus. YHacrto 2. Metoabl CnblTaHUN

Processes. Wiley-Interscienceed, 1991

Pacyer pPpaCxoda 3HEPIUN Ha OTOINneHne n oxXrnaxane-

Weiss, W. (ed), Bales, Ch., Driick, H., et al. Solar Heating Systems for Houses, A Design Handbook for Solar
Combisystems, International Energy Agency (IEA), James & James (Science Publishes), 2003, London, ISBN:
1902916468

ER

El

MCO 7345:1995
12975-2:2006

EH 12975-1:2006

EHB 12977-3:2008

EHB 12977-2:2001

Tennonsonsyus. Pusmndeckmne senuvunHol n onpegenenust (1ISO 7345:1995)

CuUcTtemMbl CONHEYHOro TennocHabXeHns U MX KOMNOHEeHTbl. CONHeYHble KONMNEeKTopbl.
UacTtb 2. MeToabl ncnbitTaHunm

CucTtemMbl COMHEYHOro TennOCHaAbXEeHUsT U UX KOMNOHEHTbl. COnMHeYHble KONMNEeKTopbl.
Yactb 1. Obwpme TpeboBaHus

Cucrembl CONHEYHOIO TENNOCHAbXEeHUA N X KOMMNOHEHTBI. 3aKa3Hble cuctemsol. Hacte 3.
OnpeaeneHve XxapakTepUCTUK TEMNMOBbLIX aKKYMYATOPOB CUCTEM CONHEYHOr0 OTOMNMNEHUsA
Cuncrembl CONHEYHOIo TeNNOCHabXEeHUA N X KOMMNOHEHTbI. 3aKa3Hble cuctemsbl. Hactb 2.
MeToabl ncnbiTaHUN

NCO/PONC 9459-5:2007 ConHe4vHOe oTonneHue u ropsdee sogocHabxerue. Hactb 5. OnpegenerHne pabovmx xa-

PakKTepPUNCTUK CUCTEMDBI B UEJTIOM U KOMINBbKOTEPHOIO MOAEITMPOBaHWNA
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KntoueBble cnoBa: TeNNocHabXeHne, aHepronoTpebneHne, sHeproa@PEeKTUBHOCTb, COMHEYHbIN KOMNMEKTOoP,
OTOMMneHue, ropsiiee BoJocHabxeHue
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