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BBegeHue

Hacroswuit ctaHgapT SABNSieTCs 4acTbio rpynnbl CTaHAAPTOB, LENbo KOTOPLIX SIBASIETCA rapMoHU3aLms
MeTOANKN pacyeTa sHepreTuieckon acpeKTUBHOCTU 3a4aHUI B cOOTBETCTBUM ¢ PeaeparnbHbIMU 3aKoHaMun
Poccuiickoit depepauun [1], [2], a Take ¢ ocHoBoMonaratowmmm TpeboaHusiMmn aupekTue EBponeiickoro co-
obLwecTsa no obLein aHepretTudeckon achcekTuBHOCTU 3aaHui (EPBD) [3].

B HacTosdllleM cTaHaapTe NpeAcTaBneHbl METOAUKU pacyeTa TEMMOBON 3HEPruu, Nofy4yaeMoi Ha BXo-
e B CUCTEMY COSTHEYHOro OTOMMEHWs WK ropsyero BogocHabxXeHus, TennoBbIx NoTepb U NoTpebneHns
OONONHUTENBHON SHEPTUN B CUCTEME TensioreHepaLunn ¢ CofHeYHbIMU yCTaHOBKaMKU. PacyeTbl OCHOBaHbI Ha
TEeNMOTEXHUYECKNX XapaKTepuUcTukax KOMMNOHEHTOB CUCTEMEI TenocHabXXeHNs1, yCTaHOBIEHHbIX cTaHaap-
Tamn Ha HUX, 1 OPYrMX NapaMeTpoB, HeOBXoAMMBIX AN OLEHKW NPON3BOANTENbHOCTH 311IEMEHTOB, BXOAS-
LLMX B CUCTEMY.

[aHHble MeToaMKN MOTYT UCMONb30BaTLCA B CNEAYHOLWMX CryYasX:

- oueHKa cobnoaeHNs HopMaTUBHBIX 3HEPreTUYEeCKNX nokasartenen;

- ONTUMU3ALNA 3HEepreTUHECKUX NapameTpoB CO34aBaeMon TennoreHepupyrolen cnuctTemsl MyTem
CpaBHEeHWs1 HECKOMbKUX BOSMOXHbIX BapUaHTOB;

- oueHKa BNUAHWS pasHblX 3Heprocbeperaowmx MeponpuaTUin Ha noKasaTenuy cyLuecTByoLWwen Tenno-
reHepupyoLe cucTeMbl MyTem pacdeTa aHepronoTpebneHust Npu HanM4um 1 Npun oTCyTCTBUN 3Heprocbepe-
ralwmx meponpusaTnid. Mpu 3TOM 3KOHOMWUIO 3HEpruM (3a cyeT MCMOMb30BaHUSA CUCTEMbl COSIHEYHOro
TEnocHabXXeHus) onpeaensitoT CpaBHEHNEM dHepPreTUYecKUX nokasaTenen 3aaHus ¢ CUCTEMOW COMNTHEYHOro
TennocHabxeHusa n 6e3 Hee.
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HAUMWOHANBbHBIAN CTAHOAPT POCCUMNCKOW ®EAEPALUMU

TENNOCHABXEHWUE 30AHUA

MeToauka pacueTa 3HepronoTpeGHOCTU U 3hbheKTMBHOCTU CUCTEMBI
TennoreHepauum ¢ CONHeYHbIMU YCTaHOBKaMU

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

DaTa BBegennsa — 2012—07—01

1 O6nacTb NnpUMeHeHus

HacTosawuii ctangapT npeAcTaBnseT MeToAWKY pacyeTa aHepronoTpebHOCTH 3aaHuin n 3 ekTMBHOCTM
cucTeM TensoreHepauunm ¢ CoONHEYHbIMU YCTaHOBKaMM (BKIIOYasA CUCTEMY YNPaBleHWs), CMoNb3yemMyro Ans
OTOMNMNEHNs MOMELLEHWUIA, ropsiYero BogocHabXeHna n KOMBUHUPOBAHHBIX CUCTEM TeNoCHabXeHMs.

O6nacTb NpUMeHeHUs1 AaHHOM YacTn cTaHdapTa pacrnpocTpaHAeTCsa Ha cTaHaapTU3aLmio:

- HeobBxoaMMbIX UCXOAHBIX AaHHbIX, MeToAWKM pacyeTa,

- TpebyeMblX pe3ynbTaToB pacyeTa.

OcHoBbI pac4yeTa MNorHOro pacxoda aHepruv 1 onpeaeneHne HOMUHarbHbIX 3HEePreTUYeckUX xapakre-
PUCTWK MpvBeaeHsb! B [4].

PaccmaTtpuBatoTes cneayowmne TUnMYHbIE CUCTEMbI CONMHEYHOTO TEMOCHabKeHUs:

- CUCTEMbI ropaYvero BogocHabXeHWs NPOMBILLNIEHHOrO U3rOoTOBMNEeHUs No [5] unu nsrotaBnusaemble No
crevusakasy o [6];

- KOMOUHWPOBAHHBIE CUCTEMBI (ropsiyero BoagocHabXeH!s U OTOMMEeHUS noMeLLeHuin) [6];

- CUCTEMbI OTOMIIEHUS MOMELLEHUIA, COOTBETCTRYIOLME [6].

2 HopmaTuBHbIe CCbISIKK

B HacTosilyem cTaHaapTe MCMNonb3oBaHbl HOPMATUBHBIE CCLISIKK Ha criegylolme ctaHaapThl:

FOCT P EH 15316-1—2007 Cuctembl TennocHabxeHus B 3gaHusax. Metoauka pacyeta aHepronoT-
pebHocTn 1 aHeproadheKTUBHOCTU cucTeMbl TennocHabxeHus. Obuime nonoxeHns

FOCT P 51594—2000 HetpaguumoHHas aHepreTuka. ConHeuHas aHepreTuka. TepmuHbl U onpeaene-
HUs1

FOCT P 51595—2000 HetpaauumnoHHas aHepreTuka. ConHeuHasi aHepreTuka. Konnektopbl conHey-
Hble. O6LMe TexHuYeckue ycrnoBus

FOCT P 51596—2000 HetpaguumoHHas aHepreTuka. ConHevHas aHepreTuka. Konnektopbl conHeu-
Hble. MeToabl UCNbITaHUA

MpwumedyaHwune—pu NoNb30BaHUM HACTOSALLMM CTaHAAPTOM LienecoobpasHo NPoBEPUTL AENCTBUE CCbINOY-
HbIX CTaHOAAPTOB B WHMOPMAaUMOHHOM cucTeMe Ob6LEero Nonb3oBaHusi —Ha oduumanbHoM caiite deaepansHOro
areHTCTBa No TEXHNYECKOMY PEryNupoBaHUIO U METPOINOIMK B CeTU MHTEPHET M Nno exxerogHo usgasaemomy nHdopma-
LIMOHHOMY yKasarenio «HaunoHanbHble cTaHaapTbi», KOTOPbIV ONYGNMKOBaH NO COCTOSIHUIO Ha 1 IHBapA TEKyLWero roaa, u
Nno COOTBETCTBYIOLLMM €XEMECHYHO M3[aBaeMblM MHOPMAUMOHHBIM yKa3aTersiM, onybrMkOBaHHBIM B TEKYWEM rogy.
Ecnu ccbinoynbiin cTaHgapT 3aMeHeH (M3MEeHeH), TO NPU NOMb30BaHMM HACTOSILLMM CTaHAAPTOM cneayeTt pyKOBOACTBO-
BaTbCsl 3aMeHSIoWMUM (M3MEHEHHBIM) CTaHAapTOM. Ecrin cebinouHbIvi cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONOXeHue, B KO-
TOPOM JlaHa CChiflka Ha Hero, NMPUMEHSIETCH B YaCTW, He 3aTParvBaloLEen 3Ty CCbINKY.

WU3panune ocbmumnansHoe
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3 TepMuHbI, onpeaeneHns, 0603HaYeHUA U eAUHULIbI U3MEepPEeHUA

3.1 TepMuHbI U onpeaeneHus

B HacToswem cTaHgapTe npuMeHeHbl criefylowmMe TepMuHbl u onpegenerduna no FOCT P 51594 u
FOCT P EH 15316-1, a Takke cneayowme TEPMUHbI C COOTBETCTBYHOLLMMI onpeaeneHUamn:

3.1.1 anepTtypHasa nnowanb (aperture area): Nnowaas NPo3pavHoOro orpaXaeHNa CONHEYHOTO KOMeK-
Topa, Yepes KOTOPOe COMHEeYHOe usnyyeHue NocTynaeT B KOMMEKTop.

3.1.2 Bo3MelaeMble TennoBbie NOTEpPU cucTeMbl (recoverable system thermal loss): Yactb Tenno-
BbIX NOTEPb CUCTEMBI, KOTOPAasA MOXET BbITb BO3BPaLlieHa B CUCTEMY NyTeM pekynepaumu AN CHUXKEHUs! aHep-
ronoTpebneHna cucTembl OTOMNEHUA WM oxyaxaeHus nubBo pacxoda Tenna AnNA OTOMNSIEHUA UMK
oxnaxageHus.

3.1.3 pononHuTenbHan aHeprua (auxiliary energy): dnekTpuyeckaa aHeprua, notpebnaemas UHxe-
HEePHbIMWU CUCTEMaMW 30aHUA AN OTOMIIEHUS, OXJTXXKAEHUS, BEHTUNALMN U ropsadero BogocHabxeHus aHepre-
TUYeCKUX noTpebHocTel 3gaHus.

MpumevaHwns

1 [OononHuutenbHas 3Hepms BKIlOYaeT B ce0si aNeKTPUYECKYIo 3HEPInIo, PacXoayemyto Ha NPMBOA BEHTUNSTOPOB,
HacocoB, CUCTEMbl aBTOMATUKN U T. A. SneKTpVIHeCKaH 3Heprus, nogsoaumasn K cucteme BeHTunAaAunn ana nepemeLeHvs
BO37yxa VU BO3BpaTa Tenna, paccmaTpmBaeTCs He KaK AOMNONHNTENBbHANA 3HEPINS, a KakK 3HEPIvs, UICNoNbL3yemas Ansi BEHTU-
nauuu.

2 B[7]sHeprus, ncnonb3yemasi Ansi NnpMBoAa HACOCOB U 3aAiBUXEK, PaCCMaTPUBAETCA KaK «NapasuTHasN SHEpPIrusi».

3.1.4 uHxXeHepHan noacuctema 3aaHus (technical building sub-system): YacTb uHxeHepHol cucTembl
30aHuA, KoTopas BhIMONHAET cneluduyeckyto yHKUMIO (Hanpumep, BeIpaboTky, pacnpeaenexHue, Boigene-
HWe Tenna).

3.1.5 uHxeHepHasa cuctema 3gaHuna (technical building system): WHxeHepHoe oGopyaoBaHue ans
OTOMMEHUA, OXNaKAEHUS, BEHTUMALMMU, FOpAYero BoJoCHabXeHus, oceelleHns U 3nekTpocHabxeHnsa, cocTos-
Liee U3 UHXeHepHbIX NoACUCTEM.

MpumeyaHne— WHKeHepHas CUCTEMA 348HUSA MOXET UMETh OTHOLLEHWE K OJHON UMW HECKONBKMM Cryx6am
(HanpumMep, K cMCTeMe OTONMEHNsI U CUCTEME FOPAYEro BOAOCHAGXEeHus).

3.1.6 koMOGMHUpOBaHHaA cucTeMa CONMHeYHoro TennocHabxeHusa (solar combisystem): Cucrema,
NCMONb3YIOLLLAsa COMHEYHYHO SHEPruio OAHOBPEMEHHO AN YaCTUYHOIO UMK MOJSTHOTO MOKPLITUS HAarpy3kn OTo-
NneHus U ropsdero BogocHabxkeHus notpebutens.

3.1.7 KOoHTYp conHeuHoro konnekropa (collector loop): KoHTyp uupkynsumu, Bmovawwmin 8 cebs
COJIHEYHbIE KONMNEKTOPSI, LUPKYNSALMOHHBIA HACOC UNN BEHTUMATOP, CeTb TPyOONpPOBOAOB U TENNO0OMeEHHUK
(ecnu oH ecTb B c1UCTEME), KOTOPbIA UCMONbL3YyeTCs AN nepeaadn Tenna oT COMHeYHbIX KOMTeKTOPOB K TENNO-
BOMY akKyMYMsiTOpy.

3.1.8 koadppULUEHT 3aMeLleHUA TeNNOBON Harpy3ku NoTpeéuTensa cMCTeMOW CONMHEYHOro Ten-
nocHabXeHUA (QoNs NOKpbITUS Harpyskn — solar fraction): SHeprus, BoipabaTbiBaemMas CONHEYHOM YacTbio
CcUCTEeMbI, AeNeHHas Ha CyMMapHBbIil pacxod Tenna Bcei cuctemMbl (6e3 TennoBbIX NoTepb CUCTEMbI)

3.1.9 ontuyeckuinn KM conHeyHoro konnektopa (zero-loss collector efficiency): OTHoWeHWe konu-
YecTBa MOrNoWeHHON KONNEKTOPOM CONMHEYHON SHeprm K NOCTYNMBLLIER 3a TOT XXe Nepunos BpeMeHN Ha ero no-
MNHYK0 MOBEPXHOCThE CYMMapHOW COMHeYHon 3aHeprv unu KM conHeyHoro Komnnekropa npu cpeaHen
TemnepaTtype TenroHOCUTENs, PaBHOM TeMnepaType oKpyXatoLlen cpeabl.

3.1.10 pacxop Tenna (TennoBas Harpyska) Ha oTonneHue u/unu ropsiuee BogocHabxeHue (heat
use for space heating and/or domestic hot water): Tennosas aHeprusi, nepegasaemMasi B CUCTEMY OTOMNIEHNSA
n/unu ropsivyero BogocHabxXeHUs ¢ Lenbio obecneyeHns aHepreTUdecknx noTpebHocTen Ana oTonneHns umnu
ropsidero BOAOCHabXeHNs1 COOTBETCTBEHHO.

MpumevaHuns

1 Ecnu nHxeHepHoe o6GopyaoBaHue 3aaHusi Cnonb3yeTcs AN HECKONbKMX Lenei (Hanpumep, 4ns OTONNeHus u
ropsi4ero BogocHabxeHus), To ObiBaeT TPYAHO BbIAENUTL SHEPIUIO, UCMONBb3YEMYIO ANs KAXKA0W KOHKPETHOM Lenu. B atom
cnyqae pacxog Tenna MoxeT GbiTb BblpaXkeH Kak CymMMapHas BenvuuHa (T. €. Kak CyMma pacxogoB Tensna ans oTonneHus
NoMeLLEeHWI 1 ropsivero BOJOCHaGXeHus).

2 Pacxog Tenna ans OTonneHvs NnomMeLweHui n/unm ropsivero BogocHabXeHusi paBeH cyMmmMe SHepronotpebnexHms u
TennoBbIX NOTEPb CUCTEMbI OTOMNMEHNS U/UNKU rOpAYEro BOAOCHaBXeHWs! 3a BbIMETOM CHVKEHUS TEMNMOBLIX NOTEPb 3a cHeT
pekynepauum Tenna.

2
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3.1.11 pe3epBHas aHeprua (back-up energy): SHeprusi UCTOYHUKA Tenna, UCMosb3yeMoro B KayecTse
pe3epBHOro UCTOUHMKA SHEPrUU ANt CUCTEMbI CONTHEYHOTO TeNnocHabXeHus.

MpwumeyaHune—B [7] pe3epBHyio 3HEPIMIO HA3LIBAIOT BCIIOMOraTensHOM (AOMNOITHUTENBHOM) 3Hepruen.

3.1.12 cucrema, Mcnonb3yoLas TONbKO CONHEYHYIO 3Hepruio (cuctema 6es aybnepa — solar-only
system): Cucrema conHe4Horo TennocHabXeHns, He UCNONb3yHoLLAs UCTOYHUKOB PE3ePBHOWM 3Heprnu.

M pwumeyaHwue—B[7] pe3epBHyI0 3HEPINIO HA3LIBAIOT «AONOSTHUTEILHOW SHEPTUEN».

3.1.13 cucTtema, UCNONb3YIOLLIAA CONMHEYHYIO U AO0NONHUTENbLHYIO 3Hepruio (solar-plus-supplementary
system): Cuctema ConHe4HOro TennocHabXeHns, NCnosnb3ytoLas 0agHOBPEMEHHO UCTOUHUKU Kak COMTHEYHON, Tak
1 pe3epBHON 3HEePrm 1 crnocobHas obecnevnTsb 3agaHHbIN YPoBEHb TeNocHabXXeHWs He3aBUCUMO OT NocTynne-
HWUS COITHEYHOM 3HEPrUN.

3.1.14 cucrema c npuHyauTenbLHON LUPKynauuen TennoHocutens (forced-circulation system): Cuc-
Tema, B KOTOPOW LMPKYNSLUS TEMSIOHOCUTENA B COMTHEYHOM KOMSEKTope(ax) ocywecTeNAeTCA cneumansHbIM
HacoCOM WIS BEHTUITATOPOM.

3.1.15 cucrema npeaBapuUTeNnbLHOro CoflHeYHOro nogorpesa (solar preheat system): Cuctema co-
MHeYHOoro Harpesa BoAbl Nepef ee NocTyniieHMeM B BOAOHarpesaTtenb Apyroro tuna.

3.1.16 cuctema conHe4yHOro ropsa4yero BogocHabxeHusn [solar domestic hot water (DHW) system]:
CucTtema, ucnonb3ytoLas CoNIHEYHYI0 3Hepruo AnNa Harpeea BoAabl U obecneynBaloWas YacTUHHoOe Unn no-
MHOe MOKPbITUE Harpyskvi ropsyero BogocHabxxeHUa notpedburens.

3.1.17 cucremaconHe4Horo oronneHus [solar space heating (SH) system]: Cuctema, ucnonbaytowias
COJTHEYHYIO SHEPIUIo C LIeSbio YaCTUYHOIO UNW NOSTHOTO NOKPLITUA OTONUTENLHOW Harpyskun NoTpedutens.

3.1.18 cucrtema conHevHoro TennocHadxeHus (thermal solar system): Cuctema, coctoswas us co-
MHeYHbIX KOMMeKTOpOoB 1 APYrMX KOMMOHEHTOB, NpeAHasHauYeHHaa ansa TennocHabxeHus.

3.1.19 conHeuHbIN KonnekTop (solar collector): YCTpOUCTBO ANA NOrNOWEHUA 3HEPTNN CONHEYHOTO U3-
nyyeHns n npeobpa3oBaHUA ee B TEMJIOBYIO 3HEPIUI0.

3.1.20 TennosBble noTepu cucTeMbl (system thermal loss): MoTepwn Tenna B UHXeHEPHON cucTeme 3aa-
Hus1, oBecneyrBatoLLei oTonneHue, oxnaxaeHue, ropsyee BogocHabxeHue, yBnaxHeHne n ocylleHne Bo3ay-
Xa, BeHTUISILMIO 1 OCBeLLeHWe, He BHOCALME BKIaj B MOSIe3Hy0 TENoNpon3BoauTerisHOCTb CUCTEMBI.

MpuMeyaHune— Tennosble NOTEPU CUCTEMBI MOTYT CTaTb AJ1s 34aHNS BHYTPEHHUM UCTOYHMKOM TEenna, eciim
OHM BO3MeELLaeMble.

3.1.21 TepmocudoHHaa cuctema conHeyHoro TennocHadxeHusn (thermosiphon system): Cucrema, B
KOTOpPOW 0TBOA TeMsa OT COTHEYHOro KOMMeKTopa K akkyMyrnsaTopy Unn TenfioobMeHHUKY ocylLecTBnsieTcs ny-
TEM eCTeCTBEeHHOM LIMPKYISILMMN TENNIOHOCUTENS 3a CYET UCTMONBb30BaHUA PAasHOCTU MNIOTHOCTU TENJIOHOCUTENS.

3.2 O6Go3HauYeHUs U eAUHULIbI U3MEepEeHUn

B HacTosilem cTaHaapTe NCNOMb3YTCA crieayome CUMBOSbI U eANHULBI n3mepeHns (CM. Tabnuuy 1),
a TaKKe MHAeKchbl (cMm. Tabnuuy 2).

Tabtnuya 1— O6o3HaUEHUs U eQNHULbI M3MEPEHUS

O6osHaveHne Benuuuna MES:;::;
A AnepTypHas nnowaab Komnnekropa M2
A, OdhekTMBHasA Nnowaab KOHTypa Konnekropa m2
ay KoadppmumeHT TennoBbIX noTepb CONHEYHOTO KONMEKTopa Bt/(m2- K)
a, KoadbdmumeHT TemnepaTypHOi 3aBUCUMOCTM ko3dhdUUMEHTA TENOBbLIX NOTEPb Bt/(m2- K2)
COIMHEYHOTO KOIIeKkTopa BTOPOro nopsigka
a, b, c d e f | KoachduumeHts koppensiumm —
C, TennoemkocTb Haka-akkyMynsitopa MIx/K
E OHeprusi CONHEYHOro U3ny4eHusl, NOCTYNAaWero Ha HaKNMoHHyI0 NOBEPXHOCTb (kBT - u)/im?
o Yactb ob6bema Haka-akkyMynsitopa, Mcnonb3yemas arsi pe3epBHOIO Harpesa —
foor KoadhchmumeHT 3ameLienmst TennoBon Harpy3kum notTpebutensi CUCTEMOMN CONHeY- %
HOrO TENNOocHa6XeHus1 (40N NOKPbITUA Harpy3Ku)
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Oxonyarue mabnuuypt 1

O603HaveHne Benuuuna MES:;:::SFI
fy MonpaBoyHbIM KO3 DUUNEHT HA eMKOCTL Gaka-akkymynaTopa —
I MNOTHOCTE NOTOKA CONMHEYHOro U3Ny4YeHus, NPUXOAALWEro Ha NMNOCKOCTb KOJIEK- B1/m2
Topa
IAM Moandukatop yrna nageHnsi CONHEYHOro N3ny4eHns —
P MouwHocTb BT
Q KonuuecTeo Tennotsl KBT -y
S OkoHOMMA —
t Bpewms, nepuog BpemeHn Y]
u KoathdurumeHT Tennoebix NoTepb B1/(m2 - K)
U, OhdekTMBHBIA KOIPDUUMEHT TEMNOBLIX NOTEPL COMHEYHOro KONNeKTopa (oTHe- B1/(M2-K)
CEHHbIN K anepTypHOW nnow,aau)
v Obbvem n
w HononHutenbHas (anekTpuyeckas) aHeprus kBT -y
X,y BespaamepHble koathPUUNEHTbI —
AT Pac4eTtHas pasHoCTb Temneparyp °C; K
0, CpepHsia 3a paccMaTprBaembin Neproa TemMnepaTypa OKpy>aloLero Bo3gyxa °C
O TemnepaTypa BOAONPOBOAHON BOAbI °C
0, CpepHsia 3a paccMaTprBaembiin Neprnog TeMnepaTypa Hapy>KHOro Bo3gyxa °C
n KoadbdmumeHT nonesHoro gercteus (KMNa) —
Tabnuuya 2— NHaekcsbl
WHpeke 0O603HavYeHne nHaekca Haeke O6o3HaueHne nHaekca
0 VcxogHble ycrnoBust nom HomuHanbHbIn
a Bosayx nrbl HeBoamelwaembin
an [lopoBown nrvd HeBoamelleHHbIN
aux [JononHuTtenbHbIn out Bbixog n3 cuctemol
avg CpegHee Jo] Hacoc
bu PeaepBHbIl par Mokasatenb NPon3BOANTENBHOCTU Qpar
cw XonogHas Boga rbl Boamewaembie (notepu)
d MokasaTene Npon3BoguUTENbHOCTU Qy ref PacueTHbI
dis Pacnpeagenexve rvd BoamelleHHbIn
e BHewHwni set point | 3apaHHoe 3HaueHue
H Ortonnexve sol ConHeyYHbIN
in Bxop B cuctemy st Akkymynsitop
int BHyTpeHHui Tot MonHbii
loop KoHTyp konnekropa us Wcnonb3yembiii
Is MoTtepwm w lopsiuas Boga
m MecsiuHbIN
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4 OcHOBbI MeTOAUKHN

4.1 BnusiHne TennoBbIX NOTpeGHOCTEN 34aHNUA Ha NPOU3BOAUTENBLHOCTL CUCTEMbI CONTHEYHOTO
TennocHabxeHUs

TennonporsBoanUTENbHOCTL CUCTEMBI COMHEYHOrO TenriocHabKeHWs 3aBUCUT OT TENSOBOW Harpysku. Ten-
roBasi HarpyaKka cucTeMbl NpeacTaBnseT cobol NoTpebHOCTb 34aHUs B Tense, BKoYas aHepreTuieckue notpet-
HOCTW, MOTepW Tenna oT OToNUTesNbHbIX NMPUBOPOB U cUCTeM pacnpedeneruns (Tpyoel 1 Hacockl). B obluem, yem
BbILLE TEMNsI0Bas Harpy3ka CUCTEMbI COFNTHEYHOIO TEMOCHabXEHUs1, TEM BbILLE ee TEMMonpomM3BoamTeNnbHOCTb. [o-
3TOMY Ang onpeaeneHns TennonpousBoanTeNbHOCTA CUCTEMbl HEOBXOAUMO 3HaTb ee TEMSIOBYIO HarpysKky.

Tennosas Harpy3ka cUCTEMbI OTOMMEHUS BKIlOYaEeT B cebs:

- TEnnoBylo 3Hepruwo, Tpebyemyto Ans oTONNeHUs nomeLleHni (cMm. [8]);

- noTepu Tenna B OTONUTENbHbIX Npubopax (cm. [9]);

- noTepu Tenna B cucTeme pacnpegenerus tenna (cm. [10]).

TennoBas Harpyska cCUCTEMbI ropsvero BoAOCHabXeHUs BKMovaeT B cebsi:

- aHepruto, Tpebyemyto Ans ropsyero BogocHabeHust, BKIovas noTepuy B BogoHarpesatensx (cum. [11]);

- noTepu Tenna B cucTemMe pacrpegeneHuns ropsden soasl (cMm. [12]).

4.2 BnusiHue cUCTeMbl COJTHEYHOrO TENNOCHAGXKEHUA Ha 3HepreTU4eckue XxapakTepucTuku

3paHnA

BnnsiHne cuctembl COMHEYHOro TeNMOCcHabXeHUst Ha SHepPreTUHecKMe XxapakTepUcTUKA 30aHnUs COCTOUT
B TOM, 4TO:

- Tenno, HanpasnsieMoe U3 CUCTEMbI COSTHEYHOTO TennocHabXeHus B cUcTeMy pacnpedeneHuns (ans
OTONNEHUst N/UNK ropsidero BogocHabXeHus1), cHKaeT NoTpebneHne 3gaHnem gpyroro Buaa Tenna (Hanpu-
Mep, reHepUpyeMoro TpagnLMOHHBIMN NCTOYHUKAMM);

- BO3MeLLEeHHble MOTEPU CUCTEMOWN COMHEYHOro TennocHabXeHust (4ns OTONEHUs 1 ropsYvero Bogo-
CHabXeHUs1) CHXKaKT TennoBble NOTPeBbHOCTY 30aHus;

- 3MeKTPO3HEPrus, KOTOPYIO HY>KHO MNOABECTU K CUCTEME COMHEYHOro TennocHabXeHns, ysenuunsaeT
noTpebHOCTW 30aHNsA B SMEKTPOSHEPrun;

- CHWXaeTcs BpeMs paboThbl TPaANLIMOHHOTO reHepaTtopa Tenna. B HekoTopbIxX cnyyasix TpaauLMOHHbIA
reHepaTtop Tenna MoXeT BObiTb OTKIOYEH B TENNLIA Nepro roaa, 3a cHeT Yero CHKatoTCA noTepu Tenna ot
obopyaosaHus 1 noTpebneHe JONONHUTENBHON 3MEKTPO3IHEPTUN.

4.3 MNMpou3BoAUTENLHOCTb CUCTEMbI CONTHEYHOTO TENNOCHAGXeHUs

Mpoun3BoANTENBHOCTE CUCTEMbBI COSTHEYHOTO TeMocHabXXeHUsl onpeaensieTcs creaylownuMi napameT-
pamu:

- XapaKkTepucTukamm afieMeHTOB CUCTEMbI B COOTBETCTBMM CO CTaHAapTaMy Ha HAX: NoKa3aTensaMmm npo-
N3BOAUTENBHOCTW CUCTEMBI (FOA0BON pacxo pe3epBHO 3Heprn, koaULMEHT 3aMeLLeHns 1 roJ0BOM pac-
X04 [AOMOJSIHWUTENBHOW 3SHEepriv) WUnM napameTpamy COMHEYHOro KomnnekTopa (anepTypHas nnowab,
ontudecknin KMNA, koaddpuuneHT TennosbIX NoTeps U T. A4.);

- NapameTpamu Haka-akkymynsTopa Tenna (Tvn, pasmepsl N T. 4.);

- MoTepsiMU Tensia B KOHTYPE KOMMeKTopa 1 NoTepsiMy Mpu pacnpegeneHum Tenna (Mexay 6akom-akkymy-
NATOPOM M pe3epBHbLIM HarpesaTtesnem: AnuHa TpybonpoBoaoB, UX U30NsaLms, abEKTUBHOCTb CUCTEMBI U T. 4.);

- HacTpoWkaMu CMCTEMbI YNpaBneHust (3agaHHble nepenagbl Temnepartyp, 3HadeHus TemnepaTypuT. 4.);

- KNMMaTUYECKUMUN YCIOBUAMK (COMHEYHOe U3NydYeHne, TemrepaTtypa okpyxXatoLlen cpeabl U T. 4.);

- 3NeKTpO3Hepruen, pacxogyemMoin Ha paboTy Hacoca COMHEYHOro KomnekTopa U B6roKoB ynpaBnieHus;

- noTpebHOCTAMM Tenna cucTeMbl OTOMEHUS;

- notpebHoCTAMYK TENMa cucTemMbl ropsivero BogocHabxkeHus (M KoMBUHMPOBaHHO CUCTEMBI TENOC-
HabxeHwus).

4.4 Tennosoi 6anaHc nogcucTemMbl reHepauum Tenna, BKnw4asa cUCTeMy ynpaBrneHus

B cooTBeTCTBUM C OBGLLEN CTPYKTYPOM pacyeTa TENMOBLIX MOTEePb CUCTEMBI 3HEpreTUYeckne nokasatenm
noACMCTEeMbIl reHepauunn Tenma cucTeMbl CONMHEYHOro TenocHabKeHNs 3aBUCAT OT CrEAYHLWUX UCXOOHbIX
AaHHbIX:

- TUN U XapaKTepUcTUKa CUCTEMbI COMNTHEYHOro TenmnocHabKeHus;

- MecCTO pasMeLleHMss CUCTeMbl CONHEYHOro TennocHabXkeHus,

- TWUM CUCTEMBI YNpaBeHNs;

- TennoBoi HarpysKu.



rOCT P 54856—2011

B HacToAweM cTaHaapTe HeoOX0AMMO MCNOMNb30BaTh UCXOAHbIE AaHHbIe, NpUBeAEeHHbIe B APYrMX Yac-
Tax ctaHaapta (TOCT P EH 15316-1 v [4]).

Ha ocHoBaHWM UCXOAHbBIX AaHHBIX PaccYMTBIBAIOT BbIXOAHbIE AaHHbIE A1l NOACUCTEMBI FeHepauum Ten-
na cUCTeMbl COMHEYHOro TennocHabXeHus:

- Tenno, NoABoAUMOE OT NOACUCTEMBI FreHepaLmMu Ternsia CUCTEMbI COITHEMHOTO TennocHabxeHust;

- noTepwu Tenna B bake-akkyMynaTope;

- pacxof AOMOSNHUTENbHON 3HePrun Ha paboTy LMPKYNSILMOHHOIO Hacoca U CUCTEMBI YTpaBeHUs! B KOH-
TYpe COMHEeYHOro KonneKkropa;

- BO3MelllaeMasl U BO3MeLLeHHasa AOMONHUTENbHas SHeprus;

- BO3MellaemMble 1 Bo3MeLLeHHble TeNNoBble NoTepn baka-akkyMynaTopa.

TennoBble 6anaHcbl NOACUCTEM reHepauun Temnsna cCUCTEM CONTHEYHOro TensocHabxeHUs! npeacTasne-
Hbl Ha pUcyHkax 1 1 2.

Wsol, aux

> Qsol, aux, nrb

> QH, sol, aux, rb!

 J
I
QSOI, aux, rvd Q :
W, sol, out : Quw, sol, out
Esol. in r ----- -
. i
QH, sol, out :
T m—
Qsol ts, is
» Qu ol 15, 15, b1
Qsol ts, Is, nrbl

\

T — noagcucTema reHepauum Tenna cUCTEMbl CONTHEYHOTO TENNOCcCHaGXeHns;
E ) in — COMNHEYHas SHeprusl, Nagatowwas Ha nomne CoNHeYHbIX KOMNEKTOPOB;

Q. sof, ot — TENNO, NEPEAABAEMOE NOACUCTEMON MeHepaLmMm Tenna CUCTEMbI CONHEYHOTO TEMrocHabXeHns B cuc-
TEMY ropsi4ero BogocHabxeHus;

Qy so1, out — TENNO, NEPEABAEMOE NOACUCTEMON rEHEPaLnm TeNna CUCTEMbI CONTHEUHOrO TEMNNOCHAGKEHUs B CUC-
TEMY OTOMNEHUs;

Quw, sof, out — MOMHOE TeNno, Nepegasaemoe NOACUCTEMON reHepaLum Tenna CUCTeMbI COMNHEYHOro TennocHabxe-
HUA B CUCTEMY TennocHabxeHws (OTonneHve v ropsiyee BogocHabxeHne) agaHns;

Wyt aux — BOMONHNTENBHAA BMIEKTPOIHEPTUS, pacxodyemas Ha paboTy HacoCOB M CUCTEM YMNpaBIieHus;

Qy so, aux, iy — BO3MeELLLAEMAS SNIEKTPOSHEPIUs, pacxofyemas Ha paboTy HAaCOCOB M CUCTEM YNpaBneHns (4acTb 4o-
NONHWTENBHON 3MEKTPOIHEPIUM, KOTOPYIO MOXHO Npeobpa3oBatk B TENMO AN OTONMNeHus);

Qg0 2ux, wg — BO3MELLEHHAN NEKTPO3Heprvs, pacxodyemas Ha paboTy HacOCOB U CUCTEM yNpaBneHus (YacTb Ao-
NOINHUTENBHON 3NEKTPO3HepPrumn, NpeobpasoBaHHas B NMornesHoe Tensno);

Qsor aux, by — HEBO3MeELLAEMAs ANEKTPOIHEprus, pacxoayemast Ha paboTy HaCOCOB M CUCTEM YMpaereHus (4acTb
JOMONHWTENBHOW 3NEKTPO3IHEPIUM, KOTOPYIO MOXHO NpeobpasoBaTth B TENNO A4NsA OTONNeHWs u npeobpasoeatk B Nnones-
HOe Tenno);

Qo1 th, 1s — MOMHbIE TENNOBLIE NOTEPY MNOACUCTEMbI FeHepauum Tenna CUCTEMbI CONIHEUHOTO TEMNoCHabXeHNs,

Qy sol, th, 15, ry— BOBMELLAEMbIE TEMIIOBbIE NOTEPU MOACUCTEMbI FEHEPALNN Ternna CUCTEMbI CONTHEHHOTO TEMNOCHAB-
XKeHus (KOoTopble MOXHO NpeocbpasosaTh B TEMMO A4S OTONMNeHWs);

Q4 sol, th 15, nry — HEBO3MELLAEMbIE TEMNMOBbIE NOTEPU MNOACUCTEMbI FEHEPALUK TENNA CUCTEMbI CONHEYHOrO TENNoc-
HabeHus (KoTopble Henb3s NpeobpasosaTh B TENNO Ans OTONMEHWs).

n pmMmedyaHne — Ona cnctembl npeasapuTernbHOro ConHeYHoro nogorpesa I'IOTpe6HOCTVI B TEnne OT BHELWHe-

ro rennoreHepartopa yMmeHblwatoTcs Ha BelTMYnHy QHW sol. out"

PucyHok 1 — Tennosow 6anaHc NnogcucTeMbl reHepaumm Tenna cMcTemMsl NpeaBapuTenbHOro CONHEYHOro Noaorpesa
WM CUCTEMbI, NCTIOINb3YIOLLEN TOMbKO COMHEYHYI0 SHepruto
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W,

sol, aux

Qpy, sol, int =l QsoI, aux, nrb

> QH, sol, aux, rbl
\

Qsol, aux, rvd

Esol, in

=
QW, sol, out :
1
=
1
1
1
1

QH, sol, out

Qsol, ts, Is

— Qn sl ts, Is, bl

Qsol, ts, Is, nrbl

i

T — nogcucTema reHepaumm Tenna cMcTembl CONTHEYHOrO TenNocHabXeHus;

E., in — COMNHEeYHas 3Heprusi, NagaroLwas Ha none CoNHeYHbIX KONNeKTopoB;

Qw o, out — TENNO, NEpegaBaemoe NoaCUCTEMON reHepaLmm Tenna CUCTeMbl CONHEYHOTO TennocHabxeHus B cuc-
TeMy ropsi4ero BogocHabxeHus;

Qu, sol, ot — TEMNO, NEPEJABaEMOe NMOACUCTEMON FreHepaLun Tenna cUCTeMbl CONHEYHOro TENNOcHabXXeHna B cnc-
TEMY OTOMNMEHUS;

Quw soi, ot — MONHOE TENNO, Nepefasaemoe NOACUCTEMON reHepaUmm Tenna CMCTEMbI CONHEYHOro TennocHabxe-
HWS1 B CUCTEMY TENNOCHaGXeHWs (OTOMINEHNE U ropsivee BoJOCHaGXeHUe) 3aaHus;

Qby, sol, int — TPEOYEMBIN NOABOA TENMA OT Pe3epBHOTO HarpeBaTens;

Wisol, aux — QONONHUTENbHAs SNEKTPO3HEPrus, pacxodyemasi Ha paboTy HACOCOB U CUCTEM YNPaBMNEHWS;

Q4, sol, aux, i — BO3MELLLAEMASN NEKTPOIHEPIUS, pacxodyemasi Ha paboTy HACOCOB U CUCTEM YNPaBneHus (4acTb Ao-
MONHWUTENBHON 3MEKTPOIHEPIVK, KOTOPYIO MOXHO Npeobpa3oBaTh B TENMO AN OTONMeHus);

Qsol, aux, vd — BO3MELLEHHAs 3NEKTPOSHEprvs, pacxogyemas Ha paboTy HaCOCOB U CUCTEM YNpaBrneHus (4acTb Ao-
MONMHWUTENBHON 3NEKTPO3Heprnu, Npeobpa3oBaHHas B NoNe3Hoe Tenno);

Qsol, aux, nrbt — HEBO3MELLL@EMas ANEKTPO3HEPIUs, pacxogyemas Ha paboTy HaCOCOB U CUCTEM yrnpaBneHusi (4acTb
AOMNOMNHUTENBHOW 3MEKTPOSHEPIUM, KOTOPYIO MOXHO Npeobpa3oBaTk B TEMIO ANs OTOMMeHus n npeobpasoBaTtb B Nonea-
HOe Tenno);

Qsol, tn, 1s — NOMNHbIE TENNOBbIE NOTEPU NOACUCTEMbI TEeHepaLun Tenna cUCTEMbl CONMTHEYHOrO TENNMocHabXeHuss;

Q4, soi, th, 1s, 1 — BO3MELLAEMbIE TEMINOBbLIE MOTEPU NOACUCTEMbI FEHePaLMK TEMNNa CUCTEMbI CONIHEUYHOTO TENNOCHab-
XKeHus (KOTopble MOXHO NpeobpasoBaTtb B TENMO ANsi OTOMNNEHUSs);

Q4 sol, th, Is, iyl — HEBO3MELLLAEMbIE TEMINOBbIE NOTEPU NOACUCTEMbI FeHepaLmy TEeNna CUCTEMbI CONTHEYHOTO Tennoc-
HabxeHwns (koTopble Henb3si MpeobpasoBaTthb B TENNO ANS OTOMNEHUST)

PucyHok 2 — TennoBso 6anaHc NnogcucTeMbl reHepaummn Tenna, UCnonb3yoWwel COMHEUHY0
W JOMOMNHUTENBHYIO SHEPTUIO

4.5 [ononHuTenbHas aHeprus

JononHutensbHaa aHeprus Heobxoauma ans paGOTbI noacucTeMbl reHepaunm Tenna cMCcTeMbl CoNHeY-
HOro TennocHabxeHus, HanpumMmep, ansd pa6OTbI HaCOCOB KOHTYpa CONMHEYHOr o KONNeKTopa, CUCTEMbI 3aLlLAThI
OT 3aMep3aHunA. JononHutensHas 3Heprua ydntelBaeTcd B nogcucreme BblpaGOTKI/I Tenna nuulb Torga, Korga
SHeprnAa He NepeHoOCUTCA B pacnpeienmTenibHyo CUCTeMy, pasMeLleHHY o BHe NOACUCTEMBI reHepal i Tenna
CUCTEMbl COMHEeYHOro TennocHabxXeHus.

B cnyyae, ecnm nogcucrtemMa reHepaduin Tenna nu pasnuyHbele pacnpegennTernibHble CUCTEeMbI, rTnapaBin-
YecKn pasBdasaHbl, HanpumMmep, ¢ NOMOLLbHO 6aKa-aKKymynﬂTopa, B nogcnuctemMe reHepauun Tenna yuymtbiBatloT
OOMONHUTENbHYIO SHEPTUo HacoCa KOHTYpa CONHEeYHOro Konnekropa, NCNonb3yemMoro Ans 3apaakn akkymMyns-
TOpa Tenna.

Mpumeyanune—TepmmH «Q0NONHUTENBHAA SHEPTUS», MPUMEHAEMbIN B HACTOSAWEM CTaHAapTe, B [7] Ha3bl-
BaIOT «Napa3nTHON 3Hepruel» (oH BkovaeT B cebs pacxom sHeprum Ha paboTy HACOCOB, BEHTUMATOPOB W CUCTEM Ypas-
neHus), TOoraa Kak TEepMWMH «pEe3epBHas SHEprus», MNpUMeHsieMbli B HacTosiwem craHgapTe, B [7] HasbiBaloT
«OOMNOMHNTENBHON 3HEPIrmen.
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4.6 BosmeljaeMble, Bo3MelleHHble U HEBO3MeLlLaeMble TennoBble NoTepu

PaccunTaHHble notepu Tenna He o6s3aTenbHO ABMSOTCA NOTEPSIHHLIMU. YacTb noTepb MOXET GbiTh
BO3MeLLeHa, MPUYeM YacTb 3TUX BO3MeELLAeMbIX NOTEPb AeNCTBATENBHO BO3MELLAETCS.

Bosmeluaemble notepu Tenna Qu o 4 s, 1» MPEACTABNAKT co6OIA, HanpuMep, noTepu Tenna npu ero
pacrnpeAeneHum Mexzay noacucTeMOi reHepaLun Tenna CUCTEMbl COMHEYHOro TennocHabxXeHns n peseps-
HbIM HarpesaTenem.

4.7 PacuyeTHble nepuoabl

Llenb pacyeTa — onpegeneHue rofoBon TENNONPOU3BOANTESNIbHOCTU NOACUCTEMbI reHepauun Tenna
cucTeMbl conHeyvHoro TennocHabxernns. OHa MoxeT BbiTb HallgeHa ogHUM U3 ABYX PasfiMyHbIX cnocoboB:

- CUCnorb3oBaHWeM rofoBblX AaHHbIX AN neproga aKenayatauum CUCTEMbI U NPOBEAEHNEM pacyeToB
no cpedHercgoBbIM 3HAYEHUSIM;

- NyTem JeneHus roga Ha pag pac4eTHbIX Nepuogos (Hanpumep, MecsiLibl UK Apyrue nepuodbl aKcnny-
aTaunn, onpegeneHHole B [8]), BbINOMIHEHUSI pacHETOB 3a KaXXablil Nepunoa ¢ NCrofb3oBaHNEM AaHHbIX 3a 3TOT
nepuoa v gansHelero CyMM1MpoBaHUS pe3ynbTaToB 3a BCe Nepunoabl B TeYeHne ropa.

5 PacueT nogcucTeMbl reHepauumn Tenna CUCTeMbl CONMHEYHOro
TennocHaoXxeHus

5.1 MeToauku pacyeTa

B HacTosiwem pasgene npeactaBieHbl ABe METOAUKU onpeaeneHus Tennonpon3sBoanTenbHOCTH, No-
TpebHOCTN B AONOMNHUTENLHON 3HEPTN N BO3MELLaeMblX NOTEPb Tenna NoAcUCcTeMbI FreHepauun Tenna cucTe-
Mbl CONTHEYHOro TennocHabXXeHust U Apyrux AaHHbIX, OTHOCALLNXCA K cUcTeMe U HeobXoauMMbIX 4nsa pacyeTa
3HEepreTUYeCcKNX XxapakTepucTuk sgaHusl, 06opyaoBaHHOrO CUCTEMON CONHEYHOro TennocHabXxeHus.

B aTnx AByX MeToaMKax UCNOmb3yTCA PasfuyHbie TUNbl UCXOAHBIX AaHHBIX:

- B MeToauke A (cM. 5.2) UCNOMb3YOTCA AaHHbIE, OTHOCALWMECS K CUCTEME B LieNoM, T. €. napameTphl,
NnoflydeHHble B pesynbTaTe UCMbITaHUIA CUCTEMBI UK 3HAYEHUA NapamMeTpoB Mo yMonvaHuio B hopmarte no
[13] (nokazaTenu npoussoanTenbHOCTH). BO3MOXHO Takke MCNoNb3oBaHWe pesynbTaToB MOAENMpPOBaHUA
cuctemMbl (ModenbHble UCMBITaHUA);

- B MeToauke B (cM. 5.3) ncnonsayroTcsa AaHHbIE, OTHOCSLLMECH K KOMMOHEHTaM, napaMmeTpbl KOMMNOHEH-
TOB, NOMYYEHHbIE NMPU UX UCTIBITAHUSX (MK 3HAYEHWUSI NapaMeTPOB KOMMOHEHTOB MO YMOMNYaHUIO).

B meToaunke A B bonblLUen CTeneHn yunTbiBaoTCS cnelndudeckme napameTpbl / XapakTepuUcTUKN cucTe-
Mbl (T. €. anropuTMbl ynpaeneHus). B metognke B ncnonbayroTcs TONbKO pesynbTaTbl UCNbITAHNA KOMMOHEH-
TOB (WX 3HAYEHWUSI NO YMOSYAHUIO).

M punmeyvyaHune — MeTO,D,VIKa A TaKKke MOXeT UCMNonb3oBaTbCA ansa KOMGVIHI/IpOBaHHbIX CUCTEM CONHEeYHOro
TennocHabXeHus ¢ anepTyPHON NNOWAaAbo COMHEYHOro Konnekropa meHee 6 M2, OrpaHNuMBaloLWmMM YCNOBUEM MPOBe-
OEHWS NCMbITAHWIA 9TUX CUCTEM cornacHo [13] sBnsieTcs BO3MOXHOCTb NPOBEAEHUS DYHKLUNOHANBHBIX UCTMBITAHUIA CUC-
TeMbl ropsiuero BogocHabxeHus 6e3 yueta otonneHusi. B atom cnyvae gaHHble, OTHOCSLWLMECS K CUCTEME, NMPUMEHVMbI

TOINBKO K ropsiyemMy BOAOCHaBXKEHWNIO, N TaKMM 06pasom He yUMTBIBAETCH OTOMNEHNE, NCNONb3YioLLee TENNOBYIO CONHEY-
HYIO CUCTEMy.

5.2 Metoguka A — pacueT ¢ UCNoNb30BaHUEM NapamMeTPOB CUCTEMbI (Pe3ynbTaTOB UCNbITAHUN
CUCTEMBI)

5.2.1 O6wume nonoxeHns

MeToaunka pacyeTa BkNovaeT B cebsa crneayowme stansl:

- MOWUCK nokasaTenen Npou3BOAMTENbLHOCT NO pe3ynbTaTaM UCTbITaHWIA, NPeACcTaBIeHHbIM B NPOTOKO-
nax ucneltannia no [13];

- onpeaerneHne TeNnonpon3BoAUTENBHOCTb NOACUCTEMbBI FeHepauun Tenna;

- onpegeneHuve pacxoga AOMONHUTENbHOM S3HEPrMn Ha HYXXObl BCrioMoraTesibHoro obopyaosanuvs nog-
CUCTEMbI reHepaLumn Tenna;

- pacdeT NoTepb Tenna B noAgcucTeMe reHepaluun Tenna;

- onpegerneHne nNoTepb Tenna 6aka-akKyMynsiTopa;

- onpeaeneHve NoTepb Tenna B NpoLiecce ero nepega4vn Mexay nogcucTeMon reHepauumn Tenna u pe-
3epPBHbBIM HarpesaTenem;

- pacyeT Bo3MellaeMbIX TEMMOBLIX NOTEPb NOACUCTEMBI FreHepaLun Tenna;

- onpeaeneHue BO3MeELLAEMOro pacxoia AONoNHNTENbHON 3Hepruu;
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- onpepgeneHune BosMelllaeMbIX NoTepb Tenna 6aKa-aKKyMynﬂTopa;
- onpejgeneHune BoaMellaeMbIX NOTEPb Tensia B npouecce ero nepejadn mexay nogcmctemMon reHepa-
UMK Tenna u pe3epBHbIM HarpepaTenem.

MpumevaHuns

1 [o HacTosero BpemMeHu gaHHasi MeTOAMKa SBMSETCS JOCTOBEPHON UCKITIOYUTENBHO ANsi CUCTEM FOpsiHEro BO-
[OCHabXeHWs, NoABepPrHyThIX UCnbiTaHmuam no [13].

PesynbTaThl MCNbITaHUIA JOKHBI BKIOYaTh B ce651 nokasaTteny NpoM3BoanTeNbHOCTY A5t haKTUYEeCKoro knmmara n
TENnoBON HArpy3Kku Kak BbllLe UMK PaBHOW, TaK Y HUXE UM PaBHON (HaKTUHECKOW.

2 lNpepnonaraeTcsi TakKe NPUMEHSITb 3Ty METOAMKY K CUCTeMaM, B KOTOPbIX NapamMeTpbl/XapakTepucTMKM CUCTEMBI
onpegeneHbl C NOMOLBIO NPV3HAHHBIX METOAOB MOAENUPOBaHUS.

5.2.2 OnpegeneHue TeNNOBOMN Harpy3ku cCUCTEMbI CONTHEYHOTO TEeNNOCHabXkeHusn

Tennoeas Harpyska CUCTEMbl COMTHEYHOrO TennocHabXeHUs 3aBUCUT OT ee KoHdUrypauun (cuctema
npeaBapuTensHOro nogorpesa, cUcTema, UCMosb3yroLasi CoONMHEYHYIO 1 QONOMHUTENbHYO 3HEepPruto, cUcTeMa,
NCNosb3ytoLas TOMbKO COMTHEYHYIO 3HEPTULO).

[Ons Toro 4To6bl yNpocTUTh pacyeT 1 nsbexaTb UCNoMb3oBaHUsA UTEPaLMOHHBIX NpoLeayp pacyeTa, Ae-
natoT cneayowme AoNyLeHNst:

- Ans Bcex KoHdurypauuin Tennosas Harpyska JoibKHa yuMTbIBaTb NoTpebHOCTH (ropsdero BogocHab-
XeHus) U noTepu Tenna B nogcucteme pacrpegerneHus. 3HavyeHus TEeNMoBON HarpysKku sSiIBNATCA NCXOAHBIMN
OaHHBIMU OIS A2aHHOW METOAMUKN;

- ANnA cMcTeMbl NpeaBapUTenbHOro Nogorpesa nNotepuy Tenna Mexay NoacMcTeMOn reHepaummn Tenna
CUCTEMBbI COMTHEYHOTO TeMNocHabXeHNs1 U pesepBHbIM HarpesaTeneM He A0SKHbI 400aBnATbCA K TENMOBON
Harpyske;

- noTepu Tensna B nogcucTemMe reHepauuu Ternsna CUCTEeMbl COMHEYHOro TennocHabxeHns (notepu ot
Haka-akKkyMynsTopa 1 KOHTYpa KofnekTopa) He AoKHbI 006aBNATLCA K TENIOBOW Harpyske.

5.2.3 lMpousBoauTeNnbHOCTb NOACUCTEMbI FEeHepaLuM Tenna CUCTEMbI CONTHEYHOTO TennocHa6-
KeHus

5.2.3.1 O6Lwme nonoxeHus

[nsa onpegeneHunst NPOVM3BOAUTENBHOCTM NOACUCTEMBI FEHepaLMK Tenna cucTemMbl CONHEYHOro Tenso-
CHabXeHUs1 MHAMKATOPbI NPON3BOAUTENBHOCTU Mo [13] AOMKHLI ObiTb NPUMEHUMbI K CUCTEME U OTBeYaTb
pearbHbIM YCIoBUSIM 3KCyaTaLuu.

MokasaTenu NponsBoaUTENbHOCTU AN hakTUYecKoro Knumarta 1 TenfoBOW Harpy3kn Kak Bbille Wiu
PaBHOW, TaK 1 HWXKe UNN paBHON hakTUHECKON AOIMKHBI BbiTh 3acnKepoBaHbl B pesynbTaTtaxX UCMbITaHWA.

5.2.3.2 Cuctema, ucnonb3sytoLlasi TONbKO COMHEYHYIO 3HEepruio, U cuctema npeaBapuTenbHOro nogo-
rpeBa — onpegeneHne eXxeMmecsyHoON NPOU3BOAUTENLHOCTU.

FopoByo TennonpousBoauTenbLHOCTb Q KBT -4, cucTeMbl, UCNOMNb3YIOWEN TONBKO COSTHEYHYIO

sol, out, an’
SHepru, M CUCTemMbl NpeaBapUTenbHOro nogorpesa paccyUThbIiBaloT Mo q)opmyne

Qsol, out, an — f sol " Qsol, us, an’ (1 )

rae £, — koadhpuLMEHT 3ameLLieHNa TENNOBOI Harpysku NOTpebuTens CUCTEMON CONHEYHOro TennocHab-
XeHusl, onpedeneHHbI UHTepnonsunein Ansa cooTBeTCTBUSI (DaKTUYECKON rOAO0BON TEMNMOBOWN Ha-
rpyske [em. (2)];
Qq01, us, an —PAKTMHECKAS rOAOBAs TENoBas Harpyska, kBT -y, onpeaerneHHas no 5.2.2.
Onpeaenexve f_,; Ans (akTMyeckon TEMnoBoi Harpysku
EpuHnuy nsmepenus ans Q nepesogaT u3 kBT - 4 B Mk Ansi COOTBETCTBUA NokasaTento Npouns-

sol, us, an’
BoauTenbHOCTU Q,, paccunTaHHomy no [13]:

Qd = Qsol, us,an’ 3,6,
a f,;, %, ONpeaensioT UHTePNoNALME Mo AaHHBIM NPOTOKOTIOB UCTILITAHWIA:
foor = Fsor, i1 ¥ (Foer = Foor, i) (Qy— Qg A )(Qy g — Qq i1)- (2)

MHaexcbl i —1 1 i+1 cooTBETCTBYIOT OnkaniuemMy Habopy 3HaUeHWUI HKe Y Bbile akTu4eckoro sHave-
HUA Q, (CTaHaapTHaa npoueaypa UHTEPNONALMK).
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OnpegeneHve MecsIMHON NPOU3BOAUTENLHOCTU
MpuHUMast, YTO 3HAYEHUS MECAYHON NPOU3BOAUTENLHOCTU Q. s m KBT - Y, MOACMCTEMBI reHepaLvn

Tenna nponopunoHarnbHbl MeCs4HON CyMMe COJTHEeYHOro U3rty4yeHunsd, ux paccHutbiBaloT No cbopmyne

Qso/, outm — Qsol, out, an (Im : tm)/ (Ian : tan)’ ©)

roe I, — cpeliHss 3a paccmMaTpuBaeMblil Neproa NAOTHOCTb MOTOKA COMHEYHOTO U3MYYeHWUs B NIIOCKOCTU KO-
nekropa, BT/M2; npuHumaeTca no npunoxexuio b;
t,, — NPOAOIKUTENBHOCTL Mecslla B Yacax (28 aHen — 672 4; 30 aHen — 720 4, 31 aeHb — 744 u);
I, — cpeaHerofoBas NNOTHOCTL MOTOKA COSIHEYHOTO U3ITy4eHNs B NIIOCKOCTU KonnekTopa, BT/m?; ee sHa-
YeHus NpusedeHsbl B NpUnoxeHuun b;
t,, — NPOAOIKUTENLHOCTL roaa B Yacax (8760 ).

OrpaHunyeHne Npom3BoaUTENLHOCTA CUCTEMBI CONTHEYHOIO TEMocHabXeHus:

- 3HauyeHWe TensnonpPousBOaNTENLHOCTU NOACUCTEMBI FeHepaLMn Tenna CUCTeMbl COfTHEYHOro Tenso-
cHabxeHuns1 He MoxeT BbITb oTpuLaTensHoW. Ecnn B pesynbTaTe pacyeta no opmyne (1) nonydvaeTtcs oTpu-
LaTtenbHoe 3HaueHune, To 3HaYeHne Npou3BOANTENIbHOCTU NPUHUMAIOT PaBHLIM HYNIO;

- 3HayeHWe TensonpousBOaNTENLHOCTU NOACUCTEMBI FeHepaLMn Tensna CUCTeMbl COSTHEYHOro Tenso-
cHabXeHunst He MOXeT ObIThb BhILLE 3HAYEHWsI TEMNOBOM Harpysku. Ecrnv sHayeHue nponssoanTensHOCTU BhILLE,
TO 3HaYeHWe ycTaHaBNMBaT PaBHbLIM TEMTOBOW Harpyske.

5.2.3.3 Cuctema, 1Mcrnonb3yoLas COMHEYHYIO N AOMNOMHUTENBbHYIO SHEpruo, — onpeaeneHne exeme-
CSIYHOW NMPOU3BOANTENBHOCTHU

Foa0BYIO TENNONPOU3BOAUTENBHOCTb Qgy oyt aps KBT - Y, CUCTEMBI, UCTIONB3YIOLEN COMHEYHYIO 1 AOMONT-
HUTEMbHYIO 3HEePruo, paccunTLIBaOT No hopmyne

Qsal, out, an = Qsol, us,an Qbu, sol, int (4)

rae Qg us, an — PaKTUUECKASA rofOBas TENIIOBAs Harpyska, onpeaesieHHasl B COOTBETCTBUM € 5.2.2, kBT - u;
—noTpebHOCTb CMCTeMbI OTOMMEHUA B 3HEPrM pe3epBHOro HarpesaTens, onpeaeneHHas uUH-
TepnonsauMen ansa CooTBETCTBUA hakTUYeCcKoh roaoBoi TENOBOK Harpyske, KBT- u.
Onpepenenne Q,, ¢, iy KBT -4, AN chakTU4ecKoi roaoBOiA TENNOBON HArpy3Kku:
EounHuly namepeHna ana Qg s o, NEPEBOAAT U3 KBT -y B MIDK ANA cOOTBETCTBUSA NMoKasaTeso npous-
BoAUTENbHOCTU Q,, paccymtaHHoMy no [13]:

Qd = Qsol, us,an’ 3,6,

Qbu, sol, int

roe Qg us an ONPEOENEHO UHTEPMONALMEA NO AAHHBIM NPOTOKOMOB UCMbITAHWIA:

Qsol, us, an = Qbu, sol, int, i-1 + (Qbu, sol, int, i+1 — Qbu, sol, int, i—1)(Qd - Qd, i1 )I (Qd, M Qd, 1 ) (5)

UHaekcobl i—1 v i+1 cooTBETCTBYIOT BnvbkaiLueMy Habopy 3HaueHUI HXKe U Bbllue (hakTUYecKoro aHave-
HUA Q, (cTaHAapTHasA npoueaypa UHTepPnonALmMn).

OnpeaeneHune exemMecsiMHON NPOU3BOAUTENBEHOCTU:

B npeanonoxeHunu, 4To sHaYeHNst MECSYHON NPOU3BOANTENBHOCTU Qg 4 s KBT - 4, MOACUCTEMBI FEHE-
pauuu Tenna nponopunoHarnbHbl MECSYHOW CYMME COMHEYHOro U3nyyeHusl, X paccuntbiBatoT no hopmyne

Qsol, out, m = Qsol, out an” (Im ) tm)/(lan ' tan)’ (6)

rae I, — cpeaHaAs 3a paccmaTpuBaeMblii Nepuos NiIOTHOCTb MOTOKa COMHEYHOTO N3MYYeHUs B MII0CKOCTM KO-
nektopa, BT/M2, ee 3HaueHusi NpuBeAeHbI B NpunoxeHun b;
t,, — NPOAOMKUTENbHOCTL MecALa B Yacax (28 aHeln — 672 4; 30 aHert — 720 4, 31 aeHb — 744 u);
I, — cpepaHerofoBas NNOTHOCTL NOTOKA COMHEYHOTO U3MyYeHMs B NMOCKOCTU KonnekTopa, BT/m?2; ee 3Ha-
YyeHus nNpueeaeHbl B NpunoxeHuu b;
t,, — NPoAoIKUTENLHOCTL roaa B Yacax (8760 u).
OrpaHuyeHne NponssoaUTENLHOCTA CUCTEMBI COSTHEYHOTO TennocHabxeHus:
- 3HaveHue TennonpousBOAUTENbBHOCTU NOACUCTEMbI FeHepaLun Tensna cCUCTeMbl CONTHEYHOro Tensoc-
HabxeHnsa He MoxeT BbITb oTpuLaTensHbIM. Ecnv B pesynbTarte pacyeTta no copmyne (1) nonyyaetcs oTpu-
uatenbHoe 3HavYeHWe, TO 3HaYeHUe NPon3BOAUTENbHOCTA NPUHUMAIOT PaBHbBIM HYIHO;

10



rOCT P 54856—2011

- 3HaJeHWe Tennonpou3BOAUTENbLHOCTU NOACUCTEMBI FreHepaLun Tenma CUCTEMbI COSTHEYHOro Tenso-
CHabXeHUs He MOXeT ObiTb BbILLE 3HaYEeHUA TEeNSI0BOWN Harpy3kn. Ecnu s3HayeHne Npon3BoAMTENbHOCTU Bhille,
TO 3HAaYeHWe yCTaHaBNMBAIOT PABHbIM 3HAYEHWUIO TEMSIOBOI HarpysKku.

5.2.4 OnpegeneHue pacxofa AONONHUTENBLHOW 3HEPruu Ha HyXAbl BcnoMorarenbHoro o6opy-
[OBaHUA CUCTEMbI CONTHEYHOTO TenIocHabXxeHuUn

OpaHu TennoBble COMHEYHbIE CUCTEMbl MOTPEBNAIOT 3NEKTPO3HEPIUIO, pacxodyeMylo Ha coOBCTBEHHbIe
HyXabl (M. 3.2), a apyrve HeT:

- Anst TepMocUOHHBIX CUCTEM Pacxod 3HePrumM Ha COBCTBEHHbIE HYXAbl paBeH HyIIo;

- Ansi CUCTeM C NPUHYAUTENBHON LMPKYALUMein NnpuHMMaeTca BO BHUMaHUe pacxo aHepruv Ha paboTy
HacoCOB U PErynsiropos.

lopoBas NoTpebHOCTL B AONOMHUTENBHON 3HEPrun Ha paboTy HaCOCOB 1 CUCTEM yrpaBrieHus onpeae-
naetcs no pesynbtartam UcnelTaHui (napameTp Qpa,) no [13].

MapameTp Qpa,MHTepnonwpyeTCﬂ NS cooTBeTCTBUA (haKTU4eCKO ro0BOW TEMMOBOW Harpyske no ¢op-
Myrne, aHaroruyHom (2) unm (5), nocne 4ero eaMHULBI n3MepeHua nepesogarcs us MIx s kBt - u:

Wsol, aux— Qpar/3’6’ (7)

rae Q,,,— roAosasi NOTPEGHOCTL B AOMOMHUTENLHON 3HEPrUK Ha paboTy HAcoCOB U CUCTEM ynpaBneHus,
onpegeneHHas UHTEpPNonAuMen Ana cooTBETCTBUA (DaKTUECKON rofoBOW TEMMOBOW Harpyske,
MIOx.
MecsiuHble 3Ha4eHusi ToTPeBbHOCTU B AONONHUTENBLHOW 3HEPrUn Ha paboTy HACOCOB U CUCTEM YrpaBne-
HUS ONpeaensatoT NPONopUMOHanbHO MECAYHBIM CYMMaM COSTHEYHOro U3MyYeHUsl, yKasaHHbIM B MpUroxe-
HUM B (Hanpumep, ecnu B siHBape MecsiYHaa CyMMa COMHEYHOro U3nyveHus coctasnsna 5 % roqoson, To B
siHBape pacxod aHepruu Ha paboTy HacocoB ByaeT cocTaBnATb 5 % roAoBOro pacxofa aHeprumn Ha paboty
HacocoB).
5.2.5 MNoTtepu Tenna cucteMbl
MoTepn Tenna cucTeMbl paccynTbIBaloT B coOTBETCTBUM € 5.3.5 (MeToaunKa B).
5.2.6 BoameljaeMble noTepu Tenna
Bosmellaemble NoTepy Tenna paccunTtbiBaloT B cooTBeTCTBUM € 5.3.6 (MeToaumka B).

5.3 MeToguka B — pacueT no AaHHbLIM, OTHOCALUMMCA K KOMMOHEHTaM (pe3yrnbTaTam,
NoJTyYeHHbIM NPU UCNLITARHUAX KOMMNOHEHTOB)

5.3.1 O6Lwue nonoxeHns

[aHHasa MeToauka pacyeTa, OCHOBaHHAas Ha UCNOMb3oBaHuK f-auarpamm [14], BknovaeT B cebs cnenyto-
e sTan.l:

- onpejeneHve TeMoBbIX HArpy3ok cucTemMbl (MCXo4Hble AaHHble ANA 3TOro pacyeTa):

- pacyeT 40NN OTOMUTENbHOW Harpy3ky B CYMMapHOW Harpyske cucTeMbl TennocHabxeHns P, ;

- pacyeT Oonu Harpysku No ropsideMy BoAocHabXeHUo B CyMMapHOW Harpyske cuctembl TennocHabxe-
HuA P,

- pacyeT 6espasmepHoro napameTtpa X (OTHOLIEHUS TEMOBBIX MOTEPb CUCTEMbI reHepauun Tenna K
TenroBon Harpyske);
onpeeneHve anepTypHOW Nrowaan Konmnekropa A;
onpeaerneHne koadduLmMeHTa NoTepb Terna B KOHTYPe COMHEYHOro Konnekropa U,Oop;
onpeaenexue Krf koHTypa COMHEYHOro KOMMeKTopa 1,
onpegeneHve pacyeTHoro nepenaga temnepartyp AT,

- pacyeT NonpasoyHOro koadduLmeHTa Ha eMKoCTb 6aka-akkyMynaTopa £, B 3aBUCMMOCTY OT KOHAUry-
pauun cucteMbl (cuctema npeaBapuTenbHOro Harpesa U cUcTema, UCMosb3aytoLas CoNHEYHYHo U A0MOMHU-
TenbHY 3HEepPrui);

- BblgeneHne obbema Haka-akkymynsTopa, OTHOCALErocs K OTOMMEeHUIo Unn ropsiieMy BogocHabxe-
HUIO;

- pacdyeT GespasmepHoro napametpa Y (OTHOLUEHNE CYMMbl MOrMOLEHHOrO COMHEYHOro U3NydYeHns K
TENOBOW Harpyake CUCTeMbI):

- onpegeneHue ontudeckoro K conHe4yHOro Konnexkropamn,;

- onpeaeneHue NIoTHOCTU MOTOKa CONMHEYHOro Many4eHusi I B NI0CKOCTM KOMNEeKTopa;

- pacyeT NPOV3BOAUTENBHOCTU CUCTEMBI COMHEYHOro TennocHabeHns Ha oTonneHue u ropsiyee Bo-
AocHabxeHne 1 ee cyMMapHON TEN0Npou3BOANTENLHOCTY;

11
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- pacyeT NOTPeGHOCTN B AOMOSNHUTENLHOW 3HEPTUN Ha HYX bl BCNOMOraTeNnbHOro o6opyaoBaHus cucte-
Mbl COITHEYHOrO TennocHabxeHus;

- pacyeT noTepb Tenna B CUCTEME COMHEYHOro TennocHabXeHus:

- onpegeneHue noTepb Tensa 6akoM-akkyMynsiTopoM;

- onpegerneHuve NoTepb Temnna npu ero nepegade Mexay NoACUCTEMON reHepaLumn Tensa U pesepBHbIM
HarpeBaTeneM;

- pacyeT BO3MellaeMblX NoTepb NoACUCTEMbI reHepaLuu Tenna CUCTEeMbl CONTHEYHOro TernnocHabxke-
HUA:

- onpegeneHve Bo3MeLLaeMoin NoTpebHOCTN B AONOMHUTENBHOR 3HEprn;

- onpegerneHve Bo3MeLLaeMbIX NoTepb Tenna baka-akkyMynsaTopa;

- onpegeneHve BO3MeLLaeMbIX MOTePb TeNsa npu ero nepegade Mexady nocucTeMoi reHepauum Tenna
1 pe3epBHLIM HarpesaTenem.

5.3.2 OnpepeneHue TennoBOW Harpy3kn cMcTeMbl CONMTHEYHOTO TENNOCHabXeHNnA

Tennosas Harpyska cUCTEMbl COMTHEYHOMO TENNOCHABXEHUS 3aBUCUT OT:

- Buaa notpebneHus (ropsiuee BogocHabXeHWe UM oTONNeHNe);

- KOHUrypaLmm cuctembl CONHeYHOro TennocHabxeHns (conHevHas cuctemMa npeaBapuTenibHoro no-
[JOrpeBa, cMcTema, UCTIoNb3yHoLLas COMHEYHYIO U AOMOMHUTENbHYIO 3HEPruio, CUCTeMa, UCMONb3YHoLLas Torb-
KO COSTHEYHYHO 3HEepruto).

[Ons Toro 4Tob6bl yNPOCTUTL pacyeT 1 n3bexaTb NCNONb30BaHMS UTepaTUBHBIX NpoLeayp pacyeTa, Aena-
0TS cneaytoLime AonyLWeHns:

- Ans Bcex cnyx6 3gaHus Tennosas Harpyaka AoMKHa y4nTbIBaTh NOTPeBHOCTH (T. e. KoNMYecTBo Tenna
Ha OTOMMeHne 1 ropsdee BogoCcHabXeHWe) 1 NoTepun Tenna B pacnpeaenuTenbHbIX cucTeMax. 3HadeHuns Ten-
NOBOW Harpyskn ABMAIOTCA UCXOAHLIMU AaHHBIMU A1 3TOr0 MeToaa;

- Ansl cucTeMbl NpeaBapuUTENbLHOrO Nodorpesa notTepu Tensa Mexay NoAcUcTeMoNn reHepaummn Tenna
CUCTEMbI COMTHEYHOrO TEMMOCHAGKeHUs! U pPe3epPBHEIM HarpeBaTeneM He AOMMKHbI A06aBNATLCA K TENOBO
Harpyske;

- noTepw Tenna B nNoAcuUcCTeMe reHepaLMu Temnna cUCTeMbl CONHEYHOrO TennocHabkeHUa (noTepu oT
baka-akkyMynsiTopa 1 KOHTypa KonnekTopa) He AoMKHbI 406aBnATLCA K TENNOBON Harpyske.

MpruMedaHwue—pn NCNONL3OBAHUM AAHHON METOANKU CHUTAIOT, YTO PE3epBHbLIN HarpeBaTenb He KOMMEeH-
CUpYeT NoTepu NPy pacnpeaeneHnn ropsyen Bogpl.

5.3.3 MpousBoAUTENLHOCTL NOACUCTEMbI FeHepaLun Tenna CUCTeMbl CONTHEYHOTO TennocHat-
XKeHUA

5.3.3.1 OcHoBHble NONOXeHUs

Mpu pacyeTe Npon3BOANTENBHOCTN NOACUCTEMbBI FeHepaLmn Tenna CUCTEMbI CONMTHEUHOTO TennocHabxe-
HWUA paccMaTpuUBaloT TPU Criyvas:

a) TonbKo ropsiuee BogocHabxeHue.

B aTOM criyyae paccuuTLIBaIOT MPOM3BOAUTENBHOCTL CUCTEMBI Q,, ¢ s C MOMOLLLIO METOAA pacHeTa,
N3NOXEHHOTO B 5.3.2.2, UCMONb3ysl TONMbKO TEMOBYIO Harpy3ky no ropsvemy BoAoCHabXEHUIO 1 XxapakTepuc-
TUKW CUCTEMBI ropsvero BoaocHabxeHus (nnowwaab konnektopa, o6bem 6aka-akkymynatopa u T. 4.);

6) Tonbko oTONNEHUE.

B aTOM cny4ae paccuuTbiBaloT NPOUSBOANTENbHOCTL CUCTEMbI Qy ¢/ 4y C MOMOLLLIO MeTOAA pacyeTa,
U3NOXEHHOTO B 5.3.2.2, ucnonb3yst TONbKO OTOMUTENbLHYIO TENSOBYIO HArpy3Ky U XapakTepucTUkn cUCTemMsl
oTONMeHus NoMeLLeHUiA (Nnowaab konnekTopa, o6bem 6aka-akkymynatopa u T. A.);

B) KOMOMHMpOBaHHasi CUCTEMA CONHEYHOTO TennocHabxeHuns (ropsiuee BogocHabxeHe n oTonsneHne).

B cny4yae koM6MHUpOBaHHOW cucTtemMsl [15] paccunTbiBaOT NPON3BOANUTENBHOCTL CUCTEMBI ANA HYXA ro-
psiyero BoAOCHaOXeHUS U NPOU3BOAUTENLHOCTL AMS HYXKA OTOMNMEHNUA C NMOMOLLLIO METOAUKU pacyeTa, Usno-
XeHHoro B 5.3.2.2. MeToauky NpUMeHsIloT ABaXabl, NP 3TOM anepTypHyIo nnowaab konnektopa u obvem
6aka-akkymynsitopa (ecrv Ucnonb3yeTcs TONMbKO OAUH Gak-akkyMynaTop) AenAT Ha ABe 4acTu B 3aBUCUMOCTH
OT COOTHOLLEHUSI OTOMUTENbBHOW HArpy3KknM U Harpysku Ha ropsvee BogocHabxeHue.

MonHyto Npon3BoANTENLHOCTE CUCTEMBI Qoo o KBT -4, ONPeaensitot no gopmyne

QTot, sol, out = Qw, sol, out + QH, sol, out? (8)

rae Q, 5o out — TEMII0, NOABOAMMOE NOACMCTEMON reHepaLnn Tenna B pacnpeaenuTenbHYo cucTemy rops-
yero BogocHabxeHus, kBT - u;

12
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Q4 soi, out — TENNO, NOABOAMMOE MOACUCTEMON reHepaLun Tenna B pacnpefennTenbHyto cucTeMy oTo-
nnexnus, KBt - u.

PazgeneHve anepTypHON MrioLaamn KomnekTopa

PacueT nponsBoanTeNbHOCTM NOACUCTEMbI FreHepaLummn Tenna (cM. 5.3.3.2) BbINonHsAeTca oTAenbHo Ans
CUCTEMbI OTOMMEHUsI U CUCTEMbI rOPSAYero BoAOCHabXeHUs B NpeanonoXeHun, YTo o4Ha YacTb anepTypHON
nnowaau kosneKkTopa UCnonb3yeTcs AMst OTOMNEHNA NOMELLeHWR, a Apyras ee 4yacTb — AJ1s ropsivero Bofjoc-
HaGXeHnst NPOMopUMOHANbHO TennoBbIM  Harpyskam Ha oTonneHne U ropsyee BodocHabxeHune
COOTBETCTBEHHO.

[ns onpegenexns napametpoB X, Y u f, anepTypHyto nnoLaab Konmnekropa yMHOXatoT Ha koadduum-
eHT Py, aAndA pacyeTa BbipabaTbiBaeMOro CUCTEMON Tenna 4ns Hyxa oTonneHns Qy o, s U Ha Ko3thbduumneHT
P, Ana pacyeTa BbipabaTbiBaeMoro Tenna Ans Hyxa ropsvero BoaocHabxkeHusa Qy, oy ys'

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

PazgeneHne obbema baka-akkymynstopa

Onsa cucTeMbl ¢ 0O4HUM GakoM-akkyMynsaTOPOM:

- 06beM Baka-akkymynsTopa, UCMonb3yeMblid ANA pacyeTa Npou3BOAUTENBHOCTU CUCTEMbI HA HYXAbl
oTonneHus, paBeH obbemy baka-akkymynaTopa, YMHOXEHHOMY Ha P, ;

- 06bem Baka-akkymynsiTopa, UCNofb3yeMblil AN pacdeTa NPoM3BoOAUTENBHOCTU CUCTEMBI Ha HYXAbI
ropsivero BogocHabxeHus, paseH ob6bemy b6aka-akkyMynaTopa, yMHOXEHHOMY Ha Py,

Ecnn B cucteme mmeeTcs ABa Gaka-akkymynsatopa (04WH MCMoNb3yeTca ANA oTonneHus, a apy-
rol — Ans ropsdero BogocHabxXeHus), To Kaxkapblil U3 HAX YYUTBIBAKOT B COOTBETCTBYHOLEM pacyeTe (B kadec-
TBE aKKyMynsiTopa CUCTEeMbl OTOMMEHUsI MOXET UCToNb3oBaTbcs 06nafaolmii BLICOKOW TeNnoeMKOCTbo
TennooOMeHHUK CUCTEMbI HAaNOMNLHOrO OTOMMEHUS], CM. NpuroxeHue B).

MpumeyaHue— BaxHO OTMETUTB, YTO pacHeT COOTHOLEHUs1 06beMOB YacTen Gaka-akkymynsitopa, paccmar-
pviBaeMbIX MpKW pacHeTe CUCTEM OTOMIEHMS U FOPsiHero BOAOCHaBXeHUs!, OIMKEH BbINOMHATLCA MOMECSIMHO. B npoTMBHOM
cnyvae pasgeneHve o6GbeMoB B 3aBUCMMOCTY OT COOTHOLIEHWUS! TEMNSIOBLIX HArPY30K NPMBEAET K CMWKOM MasnbiM 06be-
mMam GakoB-aKKyMYIISITOPOB CUCTEMbI ropsvero BogocHabxeHus.

5.3.3.2 PacueT Npou3BoAWUTENbHOCTU MOACUCTEMBI FeHepaLMmn Tenna CMCTEMbI COMHEYHOTO TENNocHab-
KEHUS

Mpon3BOAUTENBHOCTL NMOACUCTEMBI FeHepaLym Tensia CACTeMBI CONHEUHOTO TEeNNOCHABKeHNa Qg oyt m
paccYuTbLIBAOT MOMECAYHO Mo (hopMyrie

Q = (@Y + bX + Y2 + dX2 + Y3 + 1) Quy s (11)

sol, out, m

rae Qg ys m — MecsiYHasi Tennosas Harpyska, kBT -u;
a, b, ¢, d, e —amnupuyeckne koadULNEHTEI Koppenauun. 3HayeHus, UCNosb3yeMble MeToaom f-auar-
pamm [14], npuBeaeHsl B 6.1 npunoxeHus b,
f — HOBBIN KOS DULIMEHT KOPPENALMA ANA pacyeTa CUCTEM C aKKyMyJSIITOPOM Tenna, COBMeLLeH-
HbIM C TeNMooBMEHHUKOM HanorbHOW cucTeMbl oTonneHust [16]. 3HaveHue npueeaeHo B 6.1
npuroxexus b;
X1 'Y — 6espasmepHble ko3hPULMEHTHI.
OrpaHuyeHe Npon3BOANTENbHOCTU NOACUCTEMbI FeHepaLUMK Tenna cUCTeMbl CONHEYHOro TennocHat-
XKEeHUst:
- NPOU3BOAUTENLHOCTb NOACUCTEMBI FreHepaunn Tensia cMCTeMbl CONHEYHOro TennocHabXeHns He Mo-
XeT BbITb OTpULATENBbHOW: ECMU BLIYMCIIEHHOE €€ 3HaYeHne OTpULLIaTENbHO, TO NPOU3BOAUTENLHOCTL MPUHU-
MaeTCsl paBHOW HymIo;
- NPOU3BOAMTENLHOCTL NOACUCTEMBI FreHepauun Tensna cMCTeMbl CONHEYHOro TennocHabxeHus He Mo-
XeT BblTb BonblUe TENMoBON Harpyskn: eciin BbIYMCNEHHOE ee 3HaYeHWe NPeBbILIAeT TENMoBYIo HarpysKy, To
Mpou3BOANTENbHOCTL MPUHUMaeTCsl paBHOW TENSIOBOI Harpyske.
OnpegeneHne X:
3HaveHue X 3aBUCUT OT koadhduLMEHTa NOTepb TeNMa KOHTYpa Konnekropa v nepenaga teMmneparyp, a
Takke oT obbema Baka-akkymynsaTopa X, KOTOPbI yUUTLIBAETCA C NOMOLLbIO NOMPaBOYHOro koadduuneHTa
Ha ero BMeCTUMOCTb U paccyuTbiBaeTcs no chopmyne

13
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X=A. Uloop “Mioop * AT - £ tm/(oso/, us,m’ 1000), (12)

roe A —anepTypHada nnolaab Konnekropa cornacHo [17], m2;

U,Oop — Kk03hPULMEHT TENMOBLIX NOTEPb KOHTYpa Konnektopa, BT/(M?2 - K) — cm. doopmyny (13);

— KA koHTypa KonnekTopa ¢ y4eToM BNusiHUA TennoobmeHHnka, hopmyna i s3HaueHusi npuseaeHsbl
B 6.2 npunoxerus b;

AT — pacyeTHbI nepenag Temnepatyp, K, — cM. cdoopmyny (14);

f; — nonpaBoYHbIN KO3 PULIMEHT Ha eMKOCTL Baka-akkyMynaTopa, 3Ha4eHus npuseaeHsl B 5.3 npuno-
KeHus b;

— NPOAOITKUTENBHOCTL MecsaLa, Y;

— MecsYHas Tennosas Harpyska, kBT -u.

n/oop

tm

Qsa/, us, m
KOSCt)(bI/ILI.VIeHT TennoBbIX MOTEPb KOHTYPa KONNeKTopa, CONIHEeYHbIX KONEeKTOPOB 1 prGOﬂpOBOﬂOB
Uloop onpeaensaroT B 3aBUCAMOCTU OT NapaMeTPOB COMTHEYHOMO KONeKTopa N XapakTepucTuk Tenon3ona-

Lun Tpy6:
Uloop =ag+ 62-40 + U/oop,p/A’ (13)

rae a, —koahdu1LMEHT TennoBbIX NOTEpPb COMHEYHOro Konsekropa B pacdeTe Ha anepTypHyto nnowagb,
3TOT NapameTp nsmepsieTcsl B cooTBeTCcTBUM ¢ [17], [18] pacyeTHble 3Ha4eHUst npusedeHsl B 6.2 npu-
noxexus b;
a, — koapPULIMEHT TeMnepaTypHOW 3aBUCUMOCTU koadbbuLIMEHTa TEMNOBLIX NOTEPL B pacyeTe Ha anep-
TYPHY!O nriowage: aToT napaMeTp U3MepsieTcs B COOTBETCTBUM ¢ [17], pacyeTHble 3Ha4YeHUs npuee-
AeHbl B 6.2 (npunoxexue B);

Uloop, p — MOSTHBIA KOIULIMEHT NOTeps Terra Bcex Tpy6 B KOHTYpe COMHEYHOro KOMMeKTopa, Brilo4as Tpy-
6bl Mexay KonnekTopamu, a Takke Tpyobl Mexay MacCUBOM COMHEYHBIX KOMNEKTOPOB 1 BakoM-akKy-
MYyMSITOPOM:

- ecrv napameTpbl Tpy6 KOHTYpa COMHEYHOro KOINeKTopa 1 UX TEeNnnou3onsLum UsBecTHbl, 10 Uy, ,

MOXHO paccunTaTb No hopmynam Ans M3ompoBaHHbIX Tpy6, cm. [14];

- eCnu XapaKTepuCTUKM KOHTYPa COMIHEYHOro KOSIIeKTopa HEM3BECTHbI, TO U,Oop' p ONPeaensioT B COOT-

BeTCTBMU ¢ B.2 npunoxeHus b.

Pac4yeTHbIn nepenag Temnepatyp AT BeluMcnsieTcst No coopmyne
AT = erz—)f_ ee, avg (14)
rae 6,,,— pacyeTHaa TemnepaTypa (B 3aBMCMMOCTU OT NpUMeHeHUs1 U Tuna Baka-akkyMynsaTopa sHadeHust
onpeaensAloT no npunoxexHuio b);
B, avg — CPEAHAA 32 paccMaTpUBaEMblil Nepruos TeMnepaTypa okpyXKalolero Bosayxa, 3Ha4eHus npusee-
Hbl B NpunoxeHuu b.
Onpenenenue Y:
3HaveHue Y 3aBucuUT OT NapamMeTpoB kornekTopa (ontudeckui KMNMA) u NAOTHOCTU NOTOKA COMHEYHOro
N3ny4YeHNa B MIMOCKOCTU KOMNeKTopa U paccuutbiBaeTcs no copmyne

Y =A-IAM 15 Moo I 10 A Qs us, m - 1000), (15)

rae A — anepTypHas nnowaib Konnekropa cornacHo [17], v2;
IAM — moaucbukaTop yrna naieHusl CONHEYHOro UanydeHms Ha konnektop (Kg(ta) B [17]), pacueTHble
3HauyeHUA nNpuBeaeHbl B NpunoxeHun b;
1, — ontudeckunin KM konnekropa no [17] B pacyeTte Ha anepTypHyIo nnowaab (pacqeTHbie 3HaYeHus
npuseaeHbl B 6.2 npunoxexus b);
Noop — KT KOHTYPa CONMHEYHOTO KOMIEKTOPa C yHeTOM BIusiHUs TennooGMeHHMka, 3HaqeHne onpeaene-
Ho B 5.2 npunoxeHus b;
1, — cpeaHsAsA 3a paccMaTpuBaeMblil Neprof NOTHOCTL NMOTOKA COMHEYHOro U3fyYeHns d NIockocTb
konnekropa, BT/mM2, sHaueHns npuseaeHsl B NpunoxeHun b;
— NPOACIKUTENBbHOCTL MecaLa, \;
— MecsuHas Tennosas Harpyska, kBT -u.

tm
Qsol, us, m

14
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5.3.4 OnpepeneHue pacxoaa OOMNONHUTENBHOM 3HEPTMU Ha HYXAbl BComMoraTenbHoro o6opy-
[O0BaHWUA CUCTEMbI CONTHEYHOrO TennocHabxeHus

OpHu TennoBble conHeYHble cUcTeMbl NOTPEONAOT IMEKTPOSHEPIUo, pacxodyemyo Ha cCoOBCTBEHHbIe
HyxAabl (M. 3.2), a gpyrue HeT:

- AN TepMocUdOHHBIX CUCTEM pacxod aHeprum Ha coBCTBEHHbIE HYXAbl PaBeH HyHo;

- AN CUCTEM C NPUHYAUTENbHOWN LMPKYALMen MpUHUMaeTCsl BO BHUMaHWe pacxod SHeprum Ha paboTy
HacoCoB W PerynsiTopos.

Hacochb!:

MoTpebneHne AONONHUTENBHON 3HepPruKn Ha paboTy HAaCOCOB B CUCTEME COSTHEUHOro TensocHabXeHnst
Wsor aux, m PACCHMTBIBAIOT MO hopmMyrie

W, =P

sol, aux, m - aux, nom ' taux, m

/1000, (16)

roe P

aux. nom — NOMHaA HoOMUHanNbHas noTpebnseMasl MOLHOCTL Hacocos, BT. AnAa MHOrocTyneH4aToro Ha-

coca BblbMpaloT MOLLHOCTb, COOTBETCTBYHOLLYIO TUNMYHOMY pabodemy pexumy. Ecnn HoMu-
HarnbHas MOLHOCTb HEN3BECTHA, pacyeTHbIe 3HaYeHusi NnpuHumatoT no 5.2 npunoxerus b;
foux, m — MECSIMHOE YKCII0 YacoB UCMOML30BaHNS Hacoca, M.

"opoBOE YMCTIo YacoB UCTIONB30BaHWUA Hacoca cornacHo [5], [13] pasHo 2000 4. MecsvHoe 4ucro Yacos
MCToNb30BaHUs Hacoca ornpeaensoT Mo pacnpeneneHuto roqoBoro, CooTBETCTBYOLLEMY MECAYHOMY pacnpe-
[AereHNo CYMM COSTHEYHOTO U3ITy4eHUs, YkazaHHOMY B NpUroXeHuu b (HanpumMep, ecnv B tHBape cymma con-
HeYHOro uany4veHus coctasnsana 5 % rogoson, TO B iHBape MeCcsAYHOe YMCIO YacoB 1CNoMb30BaHUA Hacoca
6yneT cocTaBnsTb 5 % rogosoro).

5.3.5 MNoTtepu Tenna B cucrteme

5.3.5.1 MoTepu Tenna 6akoB-akKyMynsTOPOB

MoTepu Tenna 6akoB-akKkyMynsATOPOB ONpeaenifioT ¢ MOMOLLbIO NOMHOro koadduLMeHTa TeNnoBLIX No-
Tepb Uy, BT/K. 3HaveHune Uy MOXHO NONYYUTL U3 pe3ynbTaTos UchbITaHui no [20] unu onpeaennTb, Kak ykasa-
HO B npunoxeHun B. Ans cucTembl ropsyero BodoCHAGXKeHUs MecsauHble noTepu Tenna Qu o st ss m
paccuuTbiBatoT Mo opmyne

QW, sol, st, Is, m = Ust (eset point — ea, avg) (QW, sol, out, m/QW, sol, us, m) tm /1000’ (1 7)

rae t,, — NPoOAOIMKATENBHOCTb MecsALa, u;
esetpo,m — HOpMaTMBHOE 3Ha4YeHue TemnepaTypbl ropsiyen Bogel (60 °C);

0, ayg — CPEAHAS TemnepaTypa OKpyXaroLLero Bosayxa:

- ecnu Gak-akkyMynsTop yCTaHOBIEH B oTannMBaeMom rnomelueHun, 7o 6, .. = 20 °C;

- ecnu Gak-akkymyraTop YCTaHoBleH B HeOTannnsaeMoM MoMelUeHun, 1o 6, .. =6, ..o
-9, avg)/2 ;

- ecnn 6ak-akkyMyrsaTop YCTaHOBIEH BHE MOMELLEHUs, TO 6, ., = 8y 4,4 (CM. Mpunoxerue B).

[nsa cnctembl OTOMMEHNS MECSYHbIE noTepun Tenna onpenendarnTca no ¢>opMyne

+(20°C —

QH, sol, st, Is, m = Ust (esetpoint - ea, avg) (QH sol, out, m/QH, sol, us, m) tm N 000’ (1 8)

FA€ Oget point — CPEAHSS TEMNEPaTypa B CUCTEMe pacnpeAenieHnst CUCTEMBI OTOMMEHNS B pacHeTHbIX YCIoBU-
sX (MCXoAHble AaHHble ANns 3Toro MeToaa).

5.3.5.2 loTepun Tenna npu ero nepegaye Mexay noacnUCTeMon reHepauun Tenna 1 pesepBHbIM Harpe-
BaTenem

Pacuet notepb Tenna Qy, i s, m NPV €70 Nepegavde mMexay NoAcUCTEMON reHepaLnm Tenna n pesep-
BHbIM HarpeBaTenem npueeaeH B npunoxeHun b.

5.3.5.3 MMonHble TennoBkle NOTEPU NOACUCTEMbI FeHepaLm Tensa CMCTEMbI CONHEYHOro TennocHabxe-
HUA

MonHble TennoBble NOTepU MOACUCTEMbI reHepauun Tenna CUCTEeMbl COMHEYHOro TensiocHabXeHns
Qo1 15, m PACCHUMTBIBAKOTCA MOMECAYHO MO popmMye

Qsol, 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 BoamelyaeMble TennoBble noTepu

5.3.6.1 Boamelwlaemblil pacxof aHeprumn Ha cobCTBEHHbIE HYXXAbI

Bosmelliaemyto 4acTb pacxofa AONOMHATENBHON 3HEPrun Ha COBCTBEHHBIE HYXKAbI Qg 4y 1 OTIPEAENS-
10T no cbopmynam npunoxeHus b.

5.3.6.2 Bosmelwaembie notepu Tenna 6aka-akkymynsatopa

Bosmellaemyto YacTb noTepb Tensa 6akoB-akkyMynaTopoB Qg o s 1
noxeHus b.

5.3.6.3 Boamellaemble noTepu Tenna npu ero nepegavde mexay noacuCTEMoN reHepaLmmn Tenna u pe-
3epBHbLIM HarpesaTtenem

Bosmewaemylo yacTb TeNMOBLIX NOTEPb NpW Nepegave Tenna Mexay NnoacucTeMoin reHepauum Tenna u
pe3epBHbIM Harpesatenem Qy, yis i & ONpeaensoT no 5.8 npunoxexns b.

5.3.6.4 [MonHble Bo3Mell@aeMble NOTepU Tenmna CUCTEMBI CONMTHEYHOrO TennocHabxeHns

, ONpeaensioT no chopMynam npu-

MonHele BO3MeLllaeMble noTepu Tensia CUCTeMbl CONHEYHOro TennocHabxeHus Qso/, Is, tbl, m paccynuTbiBa-
HOT NOMECAYHO NO cbopmyne
Qsol, Is, rbl, m = Qsol, aux, rbl, m + Qso/, st, Is, rbl, m + Qbu, dis, Is, rbl, m* (20)

Apyrue BosMellaeMble NOTepy Tenna onpeaensaoT B APYrUxX YacTaxX HacTosALWero cTaHaapTa:

- BO3MellaeMble NoTepu cUCTeMbI BLIPABOTKM U pacnpegeneHus Tenna Ha ropsvee sogocHabxeHue;

- BO3MellaeMble NoTepu cucTeMbl BoIpaboTKM U pacnpeaeneHus Tenna Ha oTonneHue;

- BO3MellaeMble NoTepu OTAENbHOro Pe3epBHOro HarpesaTens (HarpesaTenen).

5.3.7 OnpepeneHue cokpalleHHOro BpeMeHn paboTbl HeCONHEYHOro reHepaTopa Tenna

5.3.7.1 O6wwme nonoxeHunsa

Cuctema conHeyHoro TennocHabxeHus cokpallaet Bpems paboTel Apyroro (pe3epBHOro) reHepartopa
Tenna, YTo oKasbiBaeT BUSHME HA Pacxo/ ACMONHUTENBHOW 3HEPTN U, B HEKOTOPBIX CryyasX, Ha Tennosbie
noTepn HECONTHEYHOTro reHepartopa Tenna, a 3HauuT, U Ha 3HepreTU4ecKMe XxapakTepucTuUkL 3gaHuA oT:

- CHWXeHWUa NnoTpebneHns oNoNHUTENBHON 3HePruu;

- CHVDKEHWs NOTepb Terna oT pe3epBHOro reHeparopa.

5.3.7.2 CHwkeHue pacxoaa aHepran Ha paboTy pesepBHOro reHepaTopa Tenna

CuuTtaeTcs, UTO 3HepronoTpebneHne pes3epBHOTO TEMIOBOro reHepaTopa yMeHblUaeTcs Nponopuuo-
HanbHO gone TennoBoW Harpy3aku, NoKpbIBAEMOU CUCTEMOI CONMHEYHOro TennocHabxeHua (koadduuneHTy 3a-
MelleHuns). [lons Tennosoi Harpysku fy, ,, ONpeaenseTcs NnomMecsyHo no dopmyne

fsol, m = Qsol, out, m/Qsol, us, m* (21)

CokpalleHHoe noTpe6neHne dHeprn1 HeCONTHEUHbBIM (Pe3epBHBIM) FeHePaTopOM Temmna ¢ y4eToM cucTe-
Mbl COMHEYHOro TennocHabxerus W, .. ,» onpedensietcs no coopmyne

fso m)» (22)
rae Wy, nom m — MecsiuHoe HoMuHanbHoe!) noTpeBreHne sHepruM HeconHeYHBIM (pesepBHLIM) reHepaTo-
pom Tenna, kBT -u.

5.3.7.3 CHwxkeHue TenmnoBbIX NOTEPb PE3epBHOrO reHepartopa Tenna

Ecnu cuctema conHeyHoro TennocHabkeHu sl B TeYeHre AnuTenbHOro nepuoaa BpeMeHn NofHoCTbIo Mo-
KpbIBaET TEMNMoBYH HArpy3Kky, To HECONMHEYHbIN (PE3EPBHbLINA) reHepaTop Tenia MOXHO OTKIOYAUTL U N3GaBUTb-
cA Takum obpa3oM OT ero TennoBblX NoTepb. OgHako B 3aTOM cnyyae B nwo6oe Bpemsi AoskHa ObiTb
rapaHTMpoBaHa MUKpobuonoriyeckas 6e3onacHoCTb ropsa4velt Boapl.

MpeanonaratoT, YTO HECOMNHEYHBIA (Pe3epBHbIA) reHepaTop Tenna He MOXeT BbITb OTKIOYEH B TedeHue
«ANUTerNbHOro nepuodar», ecnvu MecsyHas oNs TensioBON Harpysku, MoKpbiBaemasi CUCTEMON COMHEYHOro
TennocHabxeHus, coctasnsaeT MeHee 80 %.

MpeanonaratoT, YTO HECOMNHEYHbIN (Pe3epBHELIN) reHepaTop Tenna MoXeT ObiTb OTK/OYEH Ha Nepuos
BpeMeHW, MponopLMoHanbHbId MecsMHON 4oMe TeMnsoBON Harpysku, MOKPLIBAEMON CUCTEMON CONMHEYHOro
TennocHabxeHWs, ecnu ata gonsa coctasnseT 80 % unu Gonee.

Wbu, aux, m = Wb

u, nom, m (1 -

Y HomuHanbHoe noTpeBrneHne JOoNoNHUTENBHOM SHEPTUK ONPEAEnSIeTCs Kak NoTPeBrneHne SHepIMM HECOMHEYHBIM
TEnnoBbIM reHepaTopOM NPy OTCYTCTBUM CUCTEMbI CONTHEHYHOTO TENnocHaBKeHUs.
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|/|CI'IOJ'Ib3yFI onpegeneHne fsol, me COKpalleHHble NoTepu Tensia HeCOJIHE4YHOro (pe3epBHOro) reHepatopa

Tenna ¢ y4eToM CUCTEMbI COMTHEYHOTO TennocHabXeHUst Q,,, s nom. m» OMPEAENSAIOT MO hopMynam:

f <800/°Zobu,ls,m

sol, m

0 _
fsol, m 280 % = Qbu, Is,m~ Qbu, Is, nom, m (1 - fsol, m)’

- Qbu, Is, nom, mp

rae Qu, s nom’m—MeCﬂ‘-lelBe HOMUHanbHble!) TennoBble NOTepU HeCONHEYHOro (Pe3epBHOro) reHepartopa
Tenna, kBT - u.

" HomuHanbHble noTepu Tenna onpeaensdloT Kak noTepu Tenna HeConHe4YHoro reHepartopa tenna B cny4yae oTcyT-
CTBUSI CUCTEMbI CONTHEYHOrO TENMNocHabXeHus.
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MpunoxeHune A
(pekomeHayemoe)

OnpeaeneHue TeNNOBbLIX XapakTePUCTUK CUCTEM
CONMTHeYHOro TennocHabxeHus

A.1 Obowme NOnoXxeHun

B HacTosIlLeM NpunoxeHun pasbsicHAeTCs MpUMeHeHne MeToamku pacyeTa B, onucanHoro B 5.3, gns:

- CUCTeMbl NPeaBapuTENIbHONC NoAorpeBa A CUCTEMbI FOpPSAHEro BOAOCHa0XeHUsT;

- KOMOGVHUPOBaHHOW CUCTEMbI CONHEYHOTO TennocHabxeHus.

Ons 3aTMX ABYyX CMCTEM onpeaerneHbl OCHOBHbIE XapakTepucTUKY, a Takke cnocob onpegenexHns ux TeNnonpou3so-
OUTENBHOCTH.

A.2 Cwucrema npeaBapuTenbHOro NoaorpeBa BoAbl ANA ropAavero BOAOCHabXeHnA

A.2.1 O6wme nonoxeHns

B nepeom npumepe npegcraBneHa cuctTeMa CONHEYHOro ropsivero BOAoCHabXeHUS ¢ CONHEYHBIM KOMNMEKTOPOM, UC-
neiTaHHeiM no FOCT P 515986, [17], ¢ anepTypHoi nnowagpto 2,702 m2, ontudeckum KMNA, pasHbim 0,8026, koadduuner-
TOM TennoBbIX NoTepb, paBHbiM 3,723 B1/(MZ2-K) u koaddUUMeHTOM TemnepaTypHON 3aBUCUMOCTU KoadduumeHTa
TENNOBbIX MOTEPb CONMHEYHOIO KOMNMeKTopa BTOporo nopsaka paeHeim 0,0135 B1/(m2 - K2). KoHTyp konnektopa o6opyaoBaH
LMPKYNSLMOHHBIM HACOCOM HOMMHArNbHOW MOLLHOCTBIO 50 BT, ncnonb3yemeim Takke Ans 3anofiHEHUS KOHTYpa BOAON.
Mocne 3anonHeHWst KOHTYPa HacoC NePeKNioYaleT Ha mowHOCTL 20 BT. BHyTpM 6aka-akkymynaTtopa pacnonoxeHsl Tenno-
0OMeHHUK KOHTYpa KonnekTopa v npsimoi Bogosabop sogonpoBogHomn Boabl. O6bem Gaka-akkymynsaTopa paeseH 120 n.
Bak-akkyMynsiTop v HacoC pacnonoXeHsl Ha NEPBOM 3Taxe 3aaHus B ero oborperaemon 4actu. OTonNMTENbHLIN CE30H NPO-
JorKaeTcs ¢ OKTSI0ps No MapT BKNoUMTeNbHO. OTAENbHLIN pe3epBHbIN HarpeBaTenb BCeraa HaxoauTCs B pexxuMe oxunaa-
Hus, Tpybbl Mexay Oakom-akkyMynsaTOpOM W pes3epBHbIM HarpeBaTeneMm TennousonuposaHbl. Lupkynsauma
BOAOMNPOBOAHON BOAbI YEPE3 CUCTEMY M PE3EPBHbIN HAarpeBaTenb OCYLECTBNAETCA NOA AABMNEHUEM.

3agada cocToWT B ONpegeneHny TeNnoBbIX XapakTepucTUK 3TON CUCTEMbI CONHEYHOTO ropsAYero BOAOCHabxeHuns,
Haxoasiwevics B De Bilt, Huaepnanael, npy notpebnenun 110 n ropaveli Bogel B geHb (Harpee Bogel oT 15 °C go 65 °C).
Yron HakrnoHa MIocKOCTU CONHEYHOrO KOINEKTopa K FOPU3oHTY MUHYC 45°, KONNEKTOP OPMEHTUPOBAH Ha tor. 3HayYeHus
cpeHEMECAYHbIX TEMMNEPAaTYp HAPYKHOTO BO3yXa M MITOTHOCTEN NOTOKA CONMHEYHOrO U3Ny4YeHUsl, MECSIYHbIE CYMMbI COIl-
HEYHOrO M3Nny4YeHns B MITOCKOCTU KONmekTopa npveeaeHsl B Tabnuue A.1. CpegHerogoeas Temneparypa XonoaHon Bobl
paeHa 12 °C.

Tabnwuua A.1— CpegHeMecsiyHble TEMMNepaTypbl HAPYXHOIO BO3yXa W NMOTHOCTU MOTOKA CONHEYHOrO Uanyve-
HUS1, MECSIYHBIE CYMMbl COMHEYHOTO U3Ny4eHus B NIOCKOCTM KOMMeKTopa (yron HaknoHa 45°, ioxxkHasn opyweHTauus) ans
mecTa akcnnyartaumm De Bilt, Hngepnangbl

Mecsu
Mapa-
| e | g | Mepr | pon | e | o | om |8 S | soe | s
0o, °C 25 2,7 5,6 8,0 11,9 15,5 17,0 16,4 13,8 11,2 6,0 3,4
1, BT/m? 40 65 126 167 193 209 187 206 139 94 51 33
KEéc;f f”L’i/Mz 30 44 94 120 143 151 139 154 100 70 37 25

Pacuet TennoBbIX XapaKTepUCTUK BEINOMHEH NO3TanHo cornacHo 5.3.

A.2.2 OnpepgeneHne KonuyecTsa NogBeAEHHOrO Tenna

OnpeaensieTca TENNOBasa Harpy3ka ropsyero BogocHabxenns. ExegreBHbili pacxo Tenna Ha ropsdyro sogy co-
cTaBnserT:

110 n- 1 kr/n (4180 Dox/(kr - K) 50 K = 6,39 kBT - v/gaeHb.

B aTOoM Nnpumepe Tennoeble NOTEPU TPYGONPOBOAOR MeXAy pe3epBHLIM HarpesaTerniem n Toukamm otbopa BoAbl Co-
craensioT 10 % konuuecTBa NoABeAeHHOro Tenna, Yto cootBeTcTByeT 0,64 kBT - w/genb. CornacHo 5.3.2 notepm tenna
Mexay 6aKkoM-aKKyMynsiTOpOM U pe3epBHbIM HarpeBaTenem NPUHUMaTbCs B pacHeT He JOrKHbL. MecayHble 3HaveHns pac-
XoAa Tenna Ha ropsidyio Bogy npuseieHol B Tabnuue A.3.
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A.2.3 MapameTpbl cUCTEMBI

BonblIMHCTBO NapameTpoB CUCTEMbI, HeobXoauMbIX Ans onpeaenerus 3HaueHnin X, Yu Qy, oo oup B PACTIOPSIKEHNN
umetotcs. CneayeT paccymTarb NONPaBOYHBIN KOSPMULMEHT HA BMECTUMOCTb 6aKa-aKKymyn;|Toba:’

fy =1(2,702 m2. 75 n/m2)/120 n]°25 = 1,14.

Ecnv KNI koHTypa konnekTopa Hem3BecTHO, TO ero 6epyT us A.2. HenseecTHoe 3HaveHne obLwero koachduumeHTa
TENNOBLIX NOTepb TPYO KOHTYpa Konnekropa Takke 6epyT ua b.2 npunoxenus b. 3atem MOXHO paccunTaTe 3Ha4eHwe
U,.:

oo Upop = 3,723 +0,0135.40 + (5 + 0,5 2,702)/2,702 = 6,613 Br/(m2 - K).
B Tabnuue A.2 nepeuncrieHbl XxapakTepucTuku, HeobxoaymMble Ans pacyeTa TeNNoONPoON3BOAUTENBHOCTU CUCTEMBI

CONHEYHOro TENNOCHabXeHus.

Ta6nunua A.2— XapakTepucTUKM KOMMIOHEHTOB CUCTEMbI COTHEYHOTO TEMMOCHabXeHNs Ans pacyeTa NPOM3BOaM-
TENbHOCTK

ConHeYHbI KONnekTop KoHTyp konnekropa Bak-akkymynsitop
A 2,702 m? Nioop 0,9 Vol 120 n
Mo 0,8026 Pux, nom 20 Bt fst 1,14
1AM 0,94 — — — —
Uloop 6,613 B1/(M2- K) — — - _

A.2.4 OnpegeneHne X, Y 1 NpON3BOAUTENLHOCTN CUCTEMbI COSIHEYHOIO TENNOCHAGKeHNA Q, oo out m

3Hauenusa X, Yn Qp g out, m PACCHMTBIBAIOT A1151 KQKAOTO MECSLA, UCTNONB3Ysi MECSHHbIE 3HA4EHMs] Tenna, Heobxo-
AVMble [Nt HarpeBa ropsivei Bodpl Ansi BOAOCHAOXEHNS U XapakTepUCTNKM CUCTEMbI, NepedncnenHbie B Tabnuue A.2.
3Havenne Qu oo out m B SHBape coctasnset 20 kBT - v, B Hoabpe 2 KBT- 4 1 B aekabpe 27 kBT - u; 311 3Ha4eHnA npupae-
HMBAIOT K Hynio. To,ﬁoaaﬂ Npon3BOANTENBHOCTE ccTeMbl paBHa 950 kBT - u.

Tab6nunua A.3— CpegHemecsHHble 3Ha4YEHMA pacxoda Tenna Ha ropsidyo Bogy X, Y 1 TennonponssoguTenbHOCTU
conHeuHon DHW cuctembl npegeapuTenNbHOro Harpesa

MapameTpsbl
Mecsiy
Qw, sof, us, my KBT - 4 X Y Qw, sof, out. m, KBT-4
AxBapb 218 6,22 0,249 0
PeBpanb 197 6,19 0,409 9
MapTt 218 577 0,791 78
Anpenb 211 5,43 1,048 113
Maw 218 4,85 1,208 142
NioHb 211 4,33 1,312 154
Wionb 218 4,12 1,174 145
ABryct 218 4,20 1,293 158
CeHTs6pb 211 4,58 0,873 98
OkT56pb 218 4,96 0,587 53
Hosnbpb 211 5,71 0,320 0
Hekabpb 218 6,09 0,208 0
3aropg 2564 — — 950

A.2.5 OnpepeneHne aHeprumn onsi co6CTBEHHbIX HYXA,

3HaueHmne sHePrum Ha paboTy Hacoca B KOHTYPe KONMeKTopa paccumTbiBatoT no dopmyne (16), rae MOWHOCTL Haco-
ca paBHa 20 BT, a rogoBasi npogonkmtensHoOCTb 3kcnnyartaumm Hacoca 2000 y, pacnpegeneHHas no mecsiuam B nocTynne-
HMK CONMHEYHOTO U3Ny4YeHUsi Ha NNowaap NpreMHrka B Tabnuue A.1. 3HaueHus: aHeprum, pacxofyemMon Ha COGCTBEHHbIE
HYX B!, Nepeuncrnensl B Tabnuue A.4. Mlogosoe obwee 3HaveHne pasHo 40 kBT - u.
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Tab6nuua A.4— CpegHemecsiyHble 3HAYEHUA pacxoda 3Heprumn Ha paboTy Hacoca B KOHTYPE KOMMekTopa

Mecsy

Mapa-
MeTp An- DeB- An- o AB- Ceh- Ok- Ho- Oe-

Bapb panb Mapr penb Maii Wiore | Uione ryct | 1A6pb | TA6pb | A6pbL | kabpb

3aron

||(AI?/>?I fl""' m 1.1 1,6 34 4,3 52 5,5 5,0 5,6 3,6 2,5 1,3 0,9 40

A.2.6 OnpegeneHve NoTepb TENNOBOW COJTHEYHOWN CUCTEMBI
O6wwn koaduumMeHT TennoBbiX notepb U, He 6bin nsmepeH, NOSTOMY €ro 3HaveHne paccumTbIBaloT no popmyne
(B.13) npunoxenums b:

U, =0,16 x120%5 = 1,75 BT/K.

Tak Kak 6ak-akKkymynsTop COMHEYHOro KOMNMEeKTopa YCTAHOBNEH B OTannvBaemon 4actu saauus, 1o 6, = 20 °C.
OtHowenne Qu oo out Q. sor, us, m OEPYT M3 TABrMULI A.3. Micxos U3 STOro, paccumMTbHIBAIOT TENIOBbIE NOTepu 6aka-akky-
mynsitopa no dopmyne (17). Pe3ynbTaTtsl pacyeToB npeAactaBneHsl B Tabnuue A.5. Mogoebie noTepu Tenna 6aka-akkymy-
nsTopa paeHbl 228 KBT - u.

MoTepu Tenna B Tpybax mexay 6akom-akkyMynsiTOpoM 1 pe3epBHbLIM HarpeBaTenem MOXHO paccumTaTb o popmy-
ne (b.10) npunoxexus b. Pesynbrarthl pacueToB npeacraeneHsl B Tabnuue A.5. MNogoBbie notepu Tenna B Tpybax paBHbl
19 kBT - u.

Tabnwuua A.5— ExemecsiuHble 3HaueHUst NoTepb Tenna 6aka-akkymynsitopa u Tpyb mexay 6akom-akkymynsiTopoM
" pe3epBHLIM HarpeBaTernem

Mecsy
Napa- 3aron
MeTp An- bdes- Mapr An- Maii Wionb | ions AB- CeH- Oxk- Ho- Oe-
Bapb panb penb ryct | 1a6pb | TA6pL | A6pL | kabpb
KQBV? foqut fs, ms 0 2,3 18,6 27,0 33,9 36,8 34,8 37,9 23,5 12,8 0 0 228
Qo s 15, m, 0 0,2 1,6 | 23 | 28 | 31 29 | 32 | 20 | 1,1 0 0 19
KBT-u

A.2.7 OnpegeneHue Bo3mellaeMbIX NOTEPbL CUCTEMbI COJTHEHYHOro TennocHabXxeHus

YacTb sHeprum 4nsa coBCTBEHHbIX HYK M NOTEPW Tenna CUCTEeMbl COMHEYHOro TennocHabXeHust SBNSIIOTCH BO3Me-
LaeMbIMU M MOTYT ObITb OTHECEHbI K OTOMMEHUIO 34aHNsA B TEUYeHME OTONMTENBHOIo ce3oHa cornackHo b.8 npunoxenus b:

50 % pacxoga aHeprumn Ha coBGCTBEHHbIE HYXXb;

100 % TennoBbIX NoTepb Gaka-akkymynsitopa u Tpy6 mexay 6akoM-akkyMynAaTOPOM U pe3epBHLIM HarpeBaTenem,
NMOCKOMBKY M CONHEYHbIA aKKyMYNSTOPHbIV Gak, M pe3epBHbIN HarpeBaTenb pacnonoXeHbl B OTannMBaeMon HacTu 34aHus.

Bosmewaemblie noTepn nepeuncrnersl B Tabnuue A.6. FloaoBble BO3MELWaeMble NoTepun paBHbl 42 kBT - u.

Tabnunuya A.6 — ExemecauHble 3Ha4YeHWUA BO3MECTUMBbIX NMOTEPb TEMNNOBON COMHEYHOW CUCTEMbI

Mecsu,
Mapa- 3aropn
MeTp Ax- beb- Ma An- Maii " Vi AB- Ceh- Ok- Ho- Oe-
Bapb pane PT penb an toHb e ryct | Tabpb | TA6pb | A6pb | kabpb

Qsol, aux, rbl, ms 0.5 0.8 1.7 — —_ J— J— —_ —_ 1,3 0,7 0,4 -
KBT . q ’ 3 3 3 L 3
Qso, st, 15, b1, ms 0 23 186 _ _ — — — — 128 0 0 —
KBT -y
Qo dis, s, rbl, ms 0 0.2 16 _ _ — — — — 1,1 0 0 —
KBT -y ’ ’ ’
Qsol, Is, rbl, ms 0.5 33 218 _ — — — — — 15,1 0,7 0,4 42
KBT -y ’ ’ ’ ’ ’ ,
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A.3 ConHe4yHana KOMOMHMpPOBaHHAA cucTema

A.3.1 O6wme nonoxeHunn

Bo BTOpOM Npumepe paccMaTpyBaeTcs CONHeYHas KOMOGMHUPOBaHHAs CUCTEMA, MEIOLLAsi COMNHEYHbIV KOTIEKTOpP C
anepTypHol nnowaaeto 8,4 M2 n 6ak-akkymynsatop o6vemom 800 n. BepxHsisi yacTs 6aka-akkymynsitopa o6bemom 200 n
HarpeBaeTCcs pe3epBHbIM HarpeBaTeneM Ans nonyveHus ropaven Bogsl. [ns otonneHusi nomelleHns 6ak-akkymynsrop
OeNCTBYeT Kak cucTema npeasapuTenbHOro Harpeea, T. €. NPeaBapuMTenbHO HarpeTas Boga HarpeBaeTcsl pe3epBHbLIM Ha-
rpesatenem Ao ee NocTynneHus B pacnpegennTenbHyto cuctemy. PesepBHbIi HarpeB BO3MOXeH B Nioboe BpeMsi B COOT-
BETCTBMM C NpaBunamym MMKpoGuorornueckomn sawmTsl ropsiHent Boabl. Pe3epBHbIf HarpeBarenb BKriovaeT B cebsi Hacoc
KaK Ans pacnpegeneHns Tenna B oTannmBaemon 4acTu, Tak u 4ns nepeaaydv pe3epBHOro Tenna B BEPXHIO YacTb 6aka-ak-
kymynatopa o6vemom 200 n ans nonyyeHuns ropsyen sogsl. CtaHgapTHas NpogoIKUTENBHOCTL 3KCNNyaraumMm Hacoca B
o6WEeNPUHATEIX KOMBUHUPOBaHHBIX cucTemax (6e3 MCNONb30BaHWS CONHEYHON 3HEPIMN) C COOTBETCTBYIOWMMU DYHKLMO-
HanbHbIMM BO3MOXHOCTSIMK cocTaBnsieT 1000 4 B roa, a ee pacnpeaeneHne B TeYEHWE roa 3aBMCUT OT KONMYEeCTBa Ter-
na. MowHocTe Hacoca B pesepBHON YacTu coctaenset 70 BT. XapakrepucTmkm CONMHEYHOro Konnekropa (yron Hakrnowa,
opueHTauus), ero KOHTypa u Hacoca Te Xe, YTO U B MEPBOM NpUmMepe.

Cuctema npegHasHaYeHa Ans Joma Ha OgHY CEMbIO C roA0BON BbipaboTKoii Tenna Ha otonneHne 100 kBT - u/m? nno-
Wwaau nona u 3abopom ropsHen Bogbl o6bemom 140 n B aeHb Npu nepenage Temnepartyp ot 15 °C go 65 °C. 310 HU3KOTEM-
nepaTtypHasi cucTema pacnpegeneHus Tenna ans oTonneHus; ee pacHetHasi Temneparypa pasHa 40 °C. [lom pacnonoxeH
B Litopuxe. ExxemecsayHble 3HaveHusi cpegHen TeMnepaTtypbl BO3AayXa, NNOTHOCTU NOTOKA CONHEYHOIO U3MNy4YeHUs U NoCTyr-
NeHWA COMHEYHOro N3Ny4YeHusl Ha NMOCKOCTL KONNeKTopa npeacTaeneHsl B Tabnuue A.7. CpeaHsas rogoBasi Temnepartypa
XxonogHow Boael paeHa 9,7 °C.

3apava cocTouT B onpedeneHum TENSIOBbIX XapakTepUCTUK 3TOM CONHEYHON KOMBMHUPOBaHHOW cucTeMbl. PacueT
TENNOBbIX XapakTepMCTUK BbIMOMHAOT COMAacHO ¢ aTanamu, NpuBeAeHHbIMU B 5.3.

Tabnunya A7 — CpegHeMecsyHble 3HAa4YEHUA TEMNEPaTYpPbl BO3dyXa, NMOTHOCTU NOTOKA COMHEYHOTO U3ITyHEHUs 1
NOCTYNIEHNA N3NYYeHUNA Ha NIOCKOCTb KONNekTopa nog yrnom 45°, 1oxHon opueHtauun, ansa Liiopuxa [cm. B4 un B.5
(npunoxenue B)].

Mecsuy

MNapa-

TP e | e | Mepr | AT | Mai | Mo | dom | A | e | G | Ho | Be
8o, °C 0,1 0,5 4.8 8,0 12,5 15,2 18,8 18,1 14,5 9,9 4.1 1,6
I BT/m> 72 105 141 164 183 190 214 204 171 121 72 57
KE§‘¥ f"‘;/Mz 54 71 105 118 136 137 159 152 123 90 52 42

A.3.2 OnpepeneHune 3HaYeHus Tenna

ExegHeBHbIN pacxoz Ternna ansi Harpesa Boabl coctaBnsaeT 140 n - 1 kr/n - 4180 Ix/(kr - K) - 50 K = 8,13 kBT - W/geHb.

MpeanonaraloT, UTo NoTepu Tenna B Tpybax Mexay pe3epBHbIM HarpeBaTeneM U Toukammu oTéopa Bofbl COCTaBnNsl-
10T 10 % pacxoga nogseseHHoro Tenna, uro cooteercreyet 0,81 kBT - wpgeHs. ina gaHHOro metoga pacyera KONMYECTBO
TEnna Ha oTonneHve BKIoYaeT B ce6s Apyroi BaXKHbIA MCTOYHUK Nogeoaa Tenna. CpeagHeMecsuHbie 3Ha4YeHUs1 pacXof0B
Tenna Ha ropsvee BOAOCHaAOXeHWE U OTONNEHUE, a TAKKe OTHOLWEHUS 3TUX PACXOAOB TeNra K MX CyMMe NnpeAcTaBneHbl B
Tabmmue A.8. OTHoweHuns pacxopos Tenna Py, u P, Heobxoaumbl Ans Nocneayiowwero pacyera TennonponssoanTENbHOC-
TV TENNOBOW COMHEYHOIN CUCTEMBI.

Ta6nunua A.8— CpegHemecsiuHble 3HAYEHWA pacxodoB TeNNa Ha ropsvee BogocHabGXeHne u OTomnrneHue, a TaKke
OTHOWEHUA 3TUX 3HAYEHUI Tenrna K UX Cymme

Mecsay

Napa-

MmeT| R - - - - _ - -
P fAn deB Mapt An Mait Wons | Uions As CeH Ok Ho De
Bapb panb penb rycr TH6pb | TAGPL A6pb kabpb

'?BV??‘L"”W 277 | 250 | 277 | 268 | 277 | 268 | 277 | 277 | 268 | 277 | 268 | 277

Sgﬂ;um 2943 | 2357 | 1748 | 993 | 260 0 0 0 118 969 | 2167 | 2686
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OkonyaHue mabnuusi A.8

Mecsy
MNapa-
YT e | g | MaeT || M | owe | deme | SR | SE | B e e
Py 0,09 0,10 0,14 0,21 0,52 1,00 1,00 1,00 0,69 0,22 0,11 0,09
Py 0,91 0,90 0,86 0,79 0,48 0 0 0 0,31 0,78 0,89 0,91

A.3.3 OnpegeneHne gaHHbIX, OTHOCALMXCS K CUCTEME

BOonbWWHCTBO AaHHBIX, OTHOCSLLMXCS K CUCTEME U HEOGXOAUMbIX [J1s1 ONPeAereHnsi 3HaqueHnin X, Yu Qy oo oy ME-
I0TCA B pacnopsbkeHun. CrnegyeT paccuvTaTe MOMPaBOYHbIA KOIPPUUMEHT Ha BMECTUMOCTb Oaka-akKymynsitopa:
4= [(8,4 M2 x75 n/m)/(800 — 200) n]%%® = 1,012. Ecnn KIM[ koHTypa konneKkropa HeU3BECTEH, TO ero 3HaveHue 6epyT ua
B.2 (npunoxenne b). HemasecTHbIN 06WwMi koahpuLmeHT TennoBbIX NoTepb TPY6 KOHTYpa konnekTopa Takke 6epyTns b.2
(Npunoxenue B). 3atem MOXHO paccumMTath 3HadeHne Uy,

Uppop = 3,723 +0,0135-40 + (5 + 0,5 - 8,4)/8,4 = 5,358 B/(m? - K).

B tabnuue A.9 nepeuncrneHsl Bce xapaKkTepucTuku, Heobxogumele 4ns pacyeta Nnpou3BoaMTENbHOCTU CUCTEMBI
CONMHEYHOro TEeNnNocHaGXeHusI.

Tabnwuya A.9— XapakrepncTUkn KOMNOHEHTOB CUCTEMbI COJTHEYHOTO TEMNMOCHabXeHWs Ans pacdeTa ee NPon3Bo-
OVUTENbHOCTK

ConHeuHbIN KonnexkTop KoHTyp konnekropa bak-akkymynsitop
A 8,4 m2 Hioop 0,9 Ve 600 n
No 0,8026 Paux, nom 20 Bt fy 1,012
IAM 0,94 — — — —
Uloop 5,358 B1/(M2- K) — — — _

A.3.4 Onpegenenne X, Y n npon3BoanTENbHOCTN CUCTEMbI CONTHEYHOIO TENNOCHAbXeHnA

3HaveHua X, Yu Qg ., PACCUMTHIBAIOT ABAXALI, T. €. OAWH pa3 — AnNsi ONpeAerieHNs NPOM3BOANTENBHOCTU CUCTE-
Mbl CONHEYHOrO TENNOCHADXKEHNA ANA HYXA ropsyero BogocHabxeHusl, a Apyroi pas — ans onpegeneHnsi Npou3soau-
TEMbHOCTU COMHEYHON CUCTEMbI ANA HYXA OTONNeHUs1. 3Havennst Qu, oo 0¥ Qy sor ouf COOTBETCTBEHHO OMPEAENSIOT Anst
KaXKA0ro Mecsua, UCnonb3aysi cpeAHeMecaYHble 3Ha4YeHUs pacxoga Tenna us Tabnmubi A.8 n XapaKTEPUCTUKN CUCTEMBI, Ne-
peuncnexHble B Tabnuue A.9. AnepTypHyI0 NNOLWAaAb KONMEKTopa yMHOXaoT Ha 3HaueHns Py, unn P COOTBETCTBEHHO 13
Tabnuubl A.8. B Tabnuue A.10 npeacTaBneHbl pacHeTbl ANs ropsivero BogocHabxeHusi, a B Tabnuue A.11 — ans otonne-
HUA. 3a Neproa UIOHB—ABIYCT pacHeTHasn NPOU3BOAUTENBHOCTb CUCTEMbI CONTHEYHOTO TENNOcHabXeHUs1 AN HyX4 rops-
Yero BoaocHabxeHus Boilwe notpebHocTn. MoaTomy Npon3BoauTenbHOCTL Obina foBegeHa A0 MaKCUMAaTIbHBIX 3HAYEHUN
notpe6HocTU. Mo0goBas NPoOM3BOANTENBHOCTE CUCTEMBI Af1s1 HYX[, ropsYvero BogocHabxeHus coctaensiet 1581 kBT - v,
a rogoBasi NPOU3BOANTENBHOCTL CUCTEMBI ANA HYXA, oTonneHnst — 1534 kBT - 4. B cymMme npon3BoanTenbHOCTL CUCTE-
Mbl CONHEYHOro TennocHabxenuns coctasnset 3215 kBT - u/rog.

Tab6nwuua A.10 — CpegHeMecsiHHblE 3HAYEHUS] 3HAUYEHUIA Ternna ans ropsYero BogocHatxenusa X, Y n nponseogu-
TEeNbHOCTWN CUCTEMbI CONMHEYHOro TennocHabXeHUs1 Ansi HyXA ropsiHero BogocHabxeHusi

Mecsy, Qu, sof, us, m» KBT -4 X Y Qw, sof, out, m, KBT- 41
Aneapb 277 0,91 0,095 10
deBpanb 250 1,01 0,154 22
MapTt 277 1,28 0,295 56
Anpernb 268 1,82 0,534 99
Maw 277 3,82 1,446 227
NioHb 268 6,71 2,909 268
Wionb 277 5,79 3,276 277
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Mecsu, Qw, sol, us, my KBT -4 X Y Qw, sol, out, m, KBT -4
ABryct 277 5,97 3,123 277
CeHTs6pb 268 4,79 1,819 247
OkT516pb 277 1,79 0,412 76
Honbpb 268 1,05 0,121 15
Dekabpb 277 0,95 0,082 6
loa 3263 — — 1581

Ta6nuua A.11— ExemecsuHbie 3HaueHus Tenna ans orornnexduns X, Y n npoM3BognTeNbHOCTU CONHEYHON kKombu-
HUPOBAHHOW CUCTEMBI AN HYXA OTOMINEHUs]

Mecsiy QH, sol, us, my KBT -4 X Y Qu, sof, out, m, KBT -4
Aneapb 2943 0,95 0,095 104
despanb 2357 1,06 0,154 204
Mapt 1748 1,51 0,295 331
Anpenb 993 2,34 0,534 338
Mawn 260 5,68 1,446 190
HioHb 0 0,00 0,000 0
Wonb 0 0,00 0,000 0
ABryct 0 0,00 0,000 0
CeHTs6pb 118 7,65 1,819 94
OxTs6pb 969 2,45 0,412 228
Hosbpb 2167 1,21 0,121 98
Hekabpb 2686 1,03 0,082 47
3arog 14 240 — — 1634

A.3.5 OnpepeneHne pacxoga 3Heprmu Ha co6CTBeHHbIE HYXAbl
3aTpaunBaemylo SHeprMio Ha paboTy Hacoca B KOHTYPe KONMeKTopa paccyuThiBaioT no dopmyne (16), roe moL-
HOCTb Hacoca paBHa 20 BT, a rogoeasi NpooIBKUTENBHOCTb SKCMNyaTauum Hacoca, pacnpegeneHHas no mecsiuam B cooT-
BETCTBMM C MOCTYMNIIEHWEM CONHEYHOro uanydeHus B Ttabnuue A.7, — 2000 4. 3HayeHns1 sHeprun, pacxogyemon Ha
coBCTBEHHbIE HYXXAbI, NepeyncrieHsl B Tabnvue A.12. Mlogosoe 3HaveHve paeHo 40 kBT - u.

Tab6nunya A.12 — CpegHeMecsiuHble 3HAYEHUs 3aTpaqvmMBaemMon sHeprm Ha paboTy Hacoca B KOHType KonnekTopa

Mecsy,
Mapa- 3aron
meTp An- Peb- An- AB- Cen- Ok- Ho- Oe-
MapTt Mar WoHb | Utonb
Bapb panb penb rycr TA6pb | TAGpL | SA6pb | kabpb
:(Aés_lc_zl,.:ux, m, 1,7 2,3 34 3,8 4.4 4,4 51 49 4.0 2,9 1,7 1,4 40

A.3.6 OnpegeneHne NoTepb Tenna CUCTEMbI CONMHEYHOro TennocHabxeHns

06w kKo3PULMEHT TENNOBLIX NOTEPb He ObiN N3MEPEeH, MOSTOMY €ro 3Ha4YeHUe paccHMTbIBAOT No opmyre
(B.13) npunosxenue b: U, _0,16 (800 — 200)05 = 3,92 B1/K. Tak kak 6ak-akkyMynsiTop ycTaHOBINeEH B oTannmeaeMon 4actu

3naHusa, 10 9

a, avg

=20 °C. [ns otonnenusi nomeweHun 3agaHHoe 3HadeHne Temnepatypbl paBHo 40 °C. OTHoweHune

Quw sor, out, /R, sor, us, m OEPYT U3 TaGNMULI A.10, a oTHOWeEHNE Qy or ot/ Qu, sor, us, m — U3 TabMMUBI A.11. Wexops ns sTor
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vHcopmaLuM ABaxabl paccuUMTLIBAIOT TennoBble notepu 6aka-akkymynsatopa no cdopmyne (17), 1. €. cHavana — ansi
HY>X[, ropsiyero BogocHabxeHus1, a 3atem — Ans Hyx otorrenust. Pesynbtatel npeactaeneHsl B Tabnuue A.13. MloaoBbie
notepu Tenna 6aka-akkymynsitopa cocraensitot 715 + 142 = 857 kBt - u.

MoTepu Tenna B Tpy6ax mexay 6akoM-akKyMyrsiTOpoM U pe3epBHbIM HarpeBaTenem MOXHO paccynTaTts no Gopmy-
ne (b.14) npunoxenus b. Pesynbtatsl pacueToB npeacTaeneHsl B Tabnvue A.13. Nogoesie notepu Tenna e Tpy6ax cocrae-
nsioT

34 + 33 =67 kBT-u.

Ta6nuua A.13 — MecsiuHble 3HaYeHus1 NoTepb Teruia 6aka-akkymynsitopa u B Tpybax mexay 6akom-akkymynaTo-
POM 1 pe3epBHbIM HarpeBaTernem

Mecsuy

Mapa-

MeTp An- bdes- An- . AB- CeH- Ok- Ho- Oe-
MapTt Mawi UioHb | Wionb
Bapb panb penb ryct | 196pb | TR6pbL | s6pL | kabpb

3aron

KQB"??‘::S"’S""’ 44 | 94 | 237 | 41,8 | 955 | 124 | 138 | 135 | 104 | 32 62 | 26 | 715

I?BH’TS:O‘I;SL fs, ms 21 4,6 11,0 | 19,2 | 42,5 0 0 0 451 | 13,7 2,6 1,0 142

SB"'; f”:'ldis' sm 0,2 0.4 1.1 2,0 45 59 6,5 6.4 49 1,5 0,3 0,1 34

Q4 o, ais, 15, m 2,1 4.1 6,6 6,8 3,8 0 0 0 1,9 4,6 2,0 0,9 33
KBT -y

A.3.7 OnpegeneHne BO3MelAeMbIX NOTEPb CUCTEMbI COSTHEYHOrO TeNNOCHabXeHnA

UacTb 3Heprumn Ha coBCTBEHHbIE HYXAbI U NOTEPU TENNA CUCTEMbI CONHEYHOro TENNOCHabXeHN ABNAIOTCA BO3Me-
LWaeMbIMU 1 MOTYT ObITb OTHECEHBI K OTONNEHWIO 3AaHUA B TEHEHNE OTONUTENBHOIO Ce3oHa cornacHo b.8 npunoxeHus b:

50 % pacxopa aHeprum Ha cob6CTBEHHbIE HYXIbI;

100 % noTepb Tenna 6aka-akkymynsitopa u B Tpybax mexagy 6akom-akkyMmyrnsiTOpoM 1 pe3epBHbIM HarpeBaTernem,
MOCKONBKY M Bak-akkyMynsiTop, 1 pe3epBHbIil HarpeBaTerb pacnosioXeHbI B OTANNMBAEMON YacTn 34aHNs.

Bosmewaembie noTepu npeacraeneHsl B Tabnuue A.14. logoBble Bo3MelLaemMble NoTepyu cocTaBnsaioT 522 kBT - u.

Tabnunuya A.14 — ExemecsiuHble 3HAYEHUS BO3MELLLAEMbIX NOTEPb CUCTEMbI CONHEYHOTO TENNOCHaGXeHnA

Mecsuy
Mapa- Fon
MeTp An- beb- M An- . AB- Cen- Ok- Ho- Oe-
apt Mai WioHb | Uione
Bapb panb penk ryct | 1A6pb | TA6pb | A6pb | Kabpb
Qoo axmim | 09 | 11 [ 17 | 19 | 22 | — | — | — | 20 | 15 | 08 | 07
KBT- v
Qso, st 15, 01, 6,5 14,0 | 34,7 | 61,1 138 — — — 149 456 8,8 3,6
KBT- v
Quasismm | 53 | 45 7,7 8,8 8,3 — — — 6,8 | 61 2,3 1,1
KBT- v
SBS;’;’f;’b’lm’ 96 | 196 | 441 | 71,7 | 149 | — — — | 158 | 530 | 11,9 | 53 | 522

A.3.8 OnpeaeneHne CHWXeHMA 3aTpayMBaeMON SHeprum Ha paboTy pesepBHOro Harpesarens

Bknap conHeuHol sHeprn B NPOM3BOACTBO TEMNa CHWKaeT 3Ha4YeHne SHeprum, Heobxoammon ans paboTsl Hacoca
B Pe3epBHOI YacTh CUCTEMbI. DTO CHIKEHWE COOTBETCTBYeT JONe Tenna, NokpbiBaeMon CUCTEMON CONHEYHOTO TENNo-
cHabxeHus, kak onpegeneHo B popmyne (22). HommHanbHasi IPOgOMKMTENbHOCTE IKCINyaTaLun Hacoca B crydvae oTcyT-
CTBUS CUCTEMBI COTNTHEYHOrO TennocHabeHWs, 4ONA HOMUHANBHON paboThl HACOCa U 3HAYEHNE CIKOHOMIIEHHON SHEPIUN,

Heobxoaumoi Ans paboTel Hacoca Pe3epBHOro HarpeeaTtensa MowHocTkio 70 BT, npeacrasnexsl B Tabnuue A.15. Fogosasn
3KOHOMMA cocTaensieT 70,0 — 56,4 = 13,6 kBT - u.
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Ta6nuuya A.15— MecsuHble 3Ha4EHUs1 HOMMHANBHOW NPOAOIKMTENBHOCTU IKCNNyaTaUMmn Hacoca Pe3epBHOIO
HarpeBarens, Jons HoMUHaNbHOW paboThbl Hacoca, cheperaemasn TENNIOBOW CONTHEYHON CUCTEMOM, U CIKOHOMNEHHas

3Hepms, Heobxogumas ans paboTbl Hacoca

Mecsiy
Tnz‘;?)- An deB Al AB CeH 0] Ho De 3aron
- - n_ - - K_ - -
Bapb panb Mapr penb Ma Wioke | Wtone ryct | ma6pb | TA6pL | A6pb | kabpb

fll"’ bu, nom, m» | 184 149 116 72 31 15 16 16 22 71 139 169 1000
Iisé"T"f’q 0,05 0,10 0,20 0,35 0,79 1,00 1,00 1,00 0,91 0,26 0,06 0,03 _
Wovauxm | 123 | 94 | 65 | 33 | 05 | — — — | 01 | 37 | 91 | 11,5 | 564
KBT -4
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B.1 KoaddmumeHtsl TN cnctemsl

P 54856—2011

Mpunoxenne b
(cnpaBoyHoe)

UHdpopMmaTUBHbLIe 3HaYeHUsl, UCNoNb3yeMble B MEeTOAMKaX pacyeTta

KoathmumeHTsl TMNa cuctemMsl npueeaeHsl B Tabnvue b.1.

Tabnwunua b.1— KoathduuneHTbl TMNA cuCTEMBI

Tun cuctemsbl

KootbepuunenTs! KoppensLiy BaK-aKK 1) Tennbit non, HenocpeacTBEHHO
~aKKyMynsTop 0BGorpeBaemblii COMHEUHON aHepruein”
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
) 0 0,025

[16)).

1) ConHeuHbIN KONNEKTOp coeaMHeH ¢ GakoM-akkyMynsTopom. Habop koadhhnumneHToB Koppenauum onpeaeneH Ha
OCHOBe MeToga f-kapT Ans 3Toro Tmna cuctemsl (cm. [14]).
2) ConHeuYHbIl KONMEeKTOp HEMOCPeACTBEHHO COEAVMHEH C TEMIbIM NOMOM; Nor (GYHKUMOHMPYET KaK akKyMyrsiTop
Tenna v kak TenncobMeHHuK. HoBbi HaGop KO3 HULMEHTOB KOPPEnsLMKU onpeaerneH Ans 9TOro TUMa CUCTEMBI (CM.

3) BBegeH HOBbIV KOShDULMEHT KOPPENsUUM Anst 6ONbLLUEro COOTBETCTBUSI CUCTEME C TEMMbLIM NOSIOM, Henocpea-
CTBEHHO 060OrpeBaeMbIM CONMHEYHON SHepruen.

B.2 3HaveHunsA cucTeMbl CONMHEYHOro TennocHabXxeHns No yMON4YaHuIo

B.2.1 O6wwne nonoxeHuns

HaioTcsa gBa TMNa 3HAY€HWI NO YMOMYaHUIO:
- TUNUYHbIE 3HAYEHUA — UCNONb3yeMble B TOM Cllyyae, koraa HeobxoaMMo caenartb pacyeT TUNOBOW CUCTEMbI
COINMHEYHOro TennocHabxeHus;
- wTpadHble 3HAYEHNS — UCMONb3yeMble Arsi Ha3HaYeHus WTpada Ansi «KHEM3BECTHBIX» KOMNOHEHTOB (T. €. CUc-
TEM M KOMMOHEHTOB, KOTOpbIE He GbINW UCNbITaHbl MUK cepTUULMPOBaHbI), YTO6bI CTUMYNMPOBATL UCMONBb30BaHWE Bbl-

COKOTOYHBIX aHHbIX 4N pacyeTa.

MpumeyaHune— 3TN 3HaYEHNA NPUBOASITCH TOINBKO AJ1st OOLWEro cBeaeHusl.

B.2.2 TvnuyHble 3HauYeHUnA

5.2.2.1 KIA koHTypa CONHEYHOro KONNEKTOpa 1 o,
Tunuunen KN koutypa konnekropa /oop 1, Paset 0,9.

MpuwmedaHwue— 3HaqdeHne 1, YHUTLIBAET BNNSIHNE TEMNOOOMEHHMKA.

3HaueHme 1 ,,, PaccuMTHIBaIOT No hopmyne

rae An=(ng- A- a Uy, (cm. [18]);

1, — KN konnekropa, onpeaenenHbin 6e3 notepb cornacHo [17];

Nioop =1- An,

A — anepTypHas nnowazbs Kosnnekropa, mM;
a, — Ko3(pMLMEHT TENMOBbIX NOTEPb CONHEYHOTO KONNEKTOPa NePBOro NopsiaKa, onpeaeneHHslin cornacHo [17], [20];
(Usp)pxy — 3Hauenue Tennonepepayum rennoobmennmka (U -3Havenne), BT/K.

26

(6.1)
(6.2)



FOCT P 54856—2011

B.2.2.2 KoadhduumeHT TENNOBLIX NOTEPb KONNEKTOPA a paccunTeiBaloT no chopmyne
a=a, +40a,, (b.3)

rae a, — Ko3PUUMEHT TeMnoBbIX NOTEPb CONHEYHOrO KONMEeKTopa nepBoro nopagka, onpegeneHHbii cornacHo [17],
B1/(m2 . K);
a, — Ko3hpuLUMEHT TemMnepaTypHON 3aBUCMMOCTU KOS DULMEHTA TENNOBbIX NOTEPb CONHEHHOTO KONNEKTOpa BTOPO-
ro nopsiaka, onpeaeneHHbivi cornacHo [17], Bt/(m2 - K2).
Tunu4HbIe 3HaYeHUs:
a, = 1,8 (BakyymHble TpybuaTbie KONnekropb);
a, = 3,5 (ocTeKneHHble KOMMeKTopbl);
a, = 15 (HeoCTeKNeHHbIe KOMMEKTOPbI);
a,=0.
b.2.2.3 YpneneHele Tennosbie notepu Tpy6 Ha 1 M2 MOBEPXHOCTW KOHTYpa COMHEYHOro Korrekropa U,
BT/(m2 - K), paccunTbiBatoT No dopmyne

U

oop,p = 0+ 0,5 A, (b.4)

rae A — aneptypHas nnowaab Konnekropa, M2,
b.2.2.4 KrJa konnekropa 6e3 notepsb 1,
3Hayvenune KMNJ konnektopa 6e3 noTepb 1, onpeaensioT cornacHo [17].
TunnyHoe 3HaueHue: 1, = 0,8.
b.2.2.5 HomuHarneHas MOLWHOCTL ComnHeuHoro Hacoca P, . BT, paccunTeiBaioT no chopmyre
P =25+ 2A, (B.5)

aux, nom

roe A — anepTypHas nnowaab Konnekropa, M2,
5.2.3 WrpadHble 3Ha4veHUA
5.2.3.1 KrA koHTypa CONMHEYHOTO KOIMIEKTOPA 1) 45y,
WTpadHoe sHaveHue KM koHTYpa konnekropa 1, cocrasnser 0,8.
b.2.3.2 KoachdmumeHT TennoebiX NoTepb KONmekropa a paccynTbiBaoT no hopmyne

a=ay, t40a,, (b.6)

roe a, — KosppuLUMeHT TennoBbIX NOTEPb CONMHEYHOro KOMMEKTopa MepBoro Mopsiaka, onpeaeneHHbl cornacHo [17],
Bt/(m2 - K);
a, — KO3(bPULMEHT TemnepaTypHON 3aBUCMMOCTM KOShULIMEHTA TENNOBLIX NOTEPL CONHEYHOIO KOMNEKTOpa BTOPO-
ro nopsigka, onpegerneHHsli cornacHo [17], BT/(M2- K2),
B cnyvae, ecrnn xapakTrepucTUkM KONNeKTopa HeU3BeCTHbI, NPUHUMALOT cnegylowme WTpadHble 3HaUeHUs MO yMOr-
YaHWIO:
a, = 3 (BakyyMHble Tpyb4aTble KONNeKTopbl);
a, = 6 (oCTeKNeHHbIN KOMMeKTop);
a, = 20 (HeOCTeKNeHHbIW KONnekrop);
a, =0.

5.2.3.3 YgeneHble Tennoeeie notepu Tpyb KoHTypa konnekropa U,

oop, pr BT/(MZ - K), paccumTbiBaioT no oopmyne

UIOOP, P

=5+ 0,54, (b.7)
rge A — anepTypHasi nnowagb Konnekropa, M2,

b.2.3.4 K konnekropa 6e3 notepsb m,

3HaueHne spPEKTUBHOCTU Konnekropa 6e3 notepb 1, onpeaensioT cornacHo [17].

LtpadpHoe sHaueHmne: n, = 0,6

b.2.3.5 HomnHanbHyto MOWHOCTL CONHeYHoro Hacoca P, .., BT, paccuuTbiaioT no gopmyne

P =50 + 54, (5.8)

aux, nom
rge A — anepTypHasi nnowaab Konnekropa, M2.
B.3 MNonpaBo4HbIN KO3bMLMEHT Ha BMECTUMOCTb Baka-akkymynsaTopa fs;
B cnyvae BogHoro 6aka-akkymynsiopa nonpaBoyHbili koadpULUMEHT Ha ero BMECTUMOCTb f,, paccunTLIBAETCA MO
topmyne
fst = (Vyer! V500,25, (6.9)

roe V.., — onopHelii o6bem, paBHbIi 75 N Ha M2 konnekTopa, I;
Vs — 0bbem baka-akkymynsropa, 1.
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B cnyuae conneunon cuctembl npeasapuTenLHOro Harpesa sHaveHue V,, paBHo V, . (HOMUHANbHBIN 06beMm).
B cnyyae cuctembl, NCMonb3yowen CONHEYHyo 1 AoNONHNTENBHYIO 3Hepruio, o6bem 6aka-akkymynsartopa V., nuT-
pbl, onpegensitoT no dopmyne

Vsol = Vnom - (1 - faux)v (510)

rae f,,, — YacTb obbema 6aka-akkyMynsaTopa, UCnonb3yemas ans pe3epBHOro Harpesa;
V. om — HOMUHanNbHbIA 06bem Gaka-akkymynsaTopa.
OdhhekTueHyIo vacTs £, paccunTbiBaloT no popmyne
Foux = X Vi ! Voo (b.11)

aux

roe V,, — obbem baka-akkymynsiropa, crnonb3yembli 4ns Pe3epBHOrO HarpeBa, KOTOPbIN PacroNOXeH MEX/y BEPLUMHON
6aka 1 HUXKHEN YacTbio Pe3epBHOro ANEeMeHTa (ANEKTPUHECKUI SNEeMEHT UK TENNOOBMEHHNK), 1;

X — KOHTPOMbHbIA KOIDEPULUNEHT, PaBHBIN:
1 — B CNy4ae NOCTOSIHHOIO PE3EPBHOMO UCTOYHUKA NUTaHUS;

0,7 — B cny4ae HOYHOIO pe3epBHOrO NUTAHUS;

0,3 — B cny4ae aBapumHOIo Pe3epeHOro NUTaHUS.
3HaueHune no ymonuaumio £, paBHo:
0,50 — pgnsi BepTMKanbHOro 6aka;
0,66 — onsi ropusoHTanbHoro 6aka.

5.4 OnopHasa Temnepartypa 6o

3HaveHune 0, °C, 3aBUCUT OT CUCTEMbI N NPUMEHEHUS:
- cMCTema OTOMMNEHUs:

0,s = 100 °C;

- cMCTeMa ropsiyero BoJIocHabxenns:

Oor= 11,6 +1,18 6, + 3,86 0, — 1,32 6, .., (6.12)

rae 6, — TpebyeMbllii ypoBeHb TeMnepaTypbl ropsaven Bogpl, NPUHATLIN pasHoi 40 °C;
6,,, — Temnepartypa Bofbl B BOZIONPOBOAHOW maructpanm, °C, cornacko tabnuue b.2 ana kaxgoro mecaua;
0, ayg — CPEAHSISI TeMNepaTypa Hapy>HOTo BO3AYXa 3a paccmartpuBaembii nepuoa, °C, cornacHo tabnuue b.2.
B tabnnue b.2 nepeuncneHsl sHaveHns 0., u 0, ., ANst KOHTPONbHBIX MECTOMNONOXEHUIA/KIMMATOB (MHOpMaTHB-
HO), NCNOMb3yeMble NPU Pa3pPaboTKe NCNBITaHUIA COMNMHEYHBIX CUCTEM FOPSAYEro BOAOCHAGKEHUS U CONMHEUHBIX KOMGUHMPO-
BaHHbIX cuctem no [13] mn [21].

Tabnwuya b.2—TogoBan cpegHsn Temnepatypa Bogbl B BOAONPOBOAHON MarucTpanm U eXxemMecsiyHble Temnepa-
TYPbl HAPY>KHOTO BO3AYXa ANA Pas3NUYHbIX €BPONENCKMX KITMMaTOB M MECTOMNONOXEHNI (MCTOYHUK ANs TemnepaTtyp Ha-
py>xHOro Boagyxa: Meteonorm v5.0)

o
0, avgs C

MecTonono- | 8,

xeHue/knumar | °C _ " _ _ _ _ _ _
Ax des. Mapr An Mai Wioks | Wione AB CeH Ok Ho Oe
Bapb pans penb ryct | ma6pb | TA6pb | A6pL | kabpb

AduHbl (Gr) | 17,8 9,3 9,8 11,7 | 155 | 20,2 | 24,6 27 266 | 233 | 183 | 144 | 111

?L'J"E)M””re“" 32| 32 | 53 | 76 | 107 | 140 | 158 | 155 | 133 | 101 | 61 | 43 | 91
F;)P”eHTPaC 135| 55 | 58 | 98 | 11,3 | 151 | 189 | 229 | 21,3 | 184 | 139 | 87 | 54

Daeoc (CH) | 54 | -5,1 -5 -1,6 1,5 6,1 8,9 125 | 11,8 8,9 53 -0,7 | -34

(CST)OKFOHbM 85| —28 | -3 0,1 46 | 107 | 156 | 172 | 162 | 119 | 75 | 26 | —1,0

?D*‘;p”GVpr 10,0| 06 | 1.1 56 | 83 | 133 | 167 | 183 | 183 | 15 94 | 44 | 17

Liiopux (CH) | 9,7 | 0,1 0,5 4,8 8,0 125 | 15,2 | 18,8 | 18,1 14,5 9,9 4,1 1,6
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B.5 MNOTHOCTL NOTOKA COMMHEYHOrO U3NY4YEeHWS Ha NOCKOCTL KOMMEKTopa U MoandukaTop yrna nageHuna

Benununna [, — aTo cpegHee 3HaueHne MNOTHOCTU MOTOKA COMHEYHOro M3Ny4YeHust Ha NIOCKOCTb Konnekropa 3a
paccmatpuBaembiii nepuoa, Bt/m2.

Bo3MOXHBI TPY KaTeropum OpreHTaumm KonneKkTopoR.;

1) Korga KonnekTopbl OPUEHTUPOBAHHBI B HAMPaBIEHUM C 1Oro-BOCTOKA Ha 10ro-3anag, MMeloT HaKnoH B ANanasoHe
WMPOT OT MUHYC 20° A0 Nnioc 5° OT ropU3oHTanNM U He 3aTeHeHb! KaKMMN-NM60 NpenaTcTBUAMU. 3HaveHus [, npueeaeHs! B
Tabnuue B.3 npunoxenusi b HKe Ana pasnuyHbIX KNMMaTUHECKUX 30H;

2) pnsa Bcex ApyrvX Cry4aes 3Ha4eHus |, paBHbl 3HA4EHNSIM, NPUBEAEHHBIM B Tabnmue b.3, yMHOXeHHbIM Ha Ko3d-
thmumeHnT 0,8, Npu ycnoBum, YTO OpHeHTaLUs KONNIEKTOPOB HaXoAUTCs B AvanasoHe nnioc 90° Ha 1or (Mexay BOCTOKOM U 3a-
nagom) 1 cpedHsisi BbicOTa NPENsiTCTBUN Ha ropu3oHTe MeHee 20° (yron HaknoHa Npou3BOIbHbIN);

3) Ans Bcex gpyrux KOHpUrypaumm He yYMTHLIBAIOT CONMHEYHYIO YCTaHOBKY (HET BO3AENCTBUS HA 3HEPreTUHecKne xa-
pPakTepUCTUKM 30aHUS).

3HaueHust [, ANs KOHTPOMNbHbLIX MECTOMNOMNOXEHNI/KNUMAaTOB (MHOPMAaTUBHO), UCNONb3yeMble Npu paspaboTke nc-
NbITAHUI CONMHEYHbBIX CUCTEM FOPSAYEro BOQOCHAGXKEHNA N CONHEYHbIX KOMOMHMPOBAaHHbIX CUCTEM, TakuXx kKak B [13], [20] ne-
peuncneHsl B Tabnuue b.3.

Tabnnuya b.3 — ExemecayHble 3Ha4YeHUs1 NMOTHOCTU NOTOKA COMHEYHOIO U3MNYy4YEHUsI Ha NIOCKOCTb KOMNNEKTopa
noA yrnom 45°, OpuEeHTUPOBAHHOIO Ha 10T, ANs Pa3nNUYHbIX EBPONENCKMX KITMMATOB M MECTOMNONOXEHUIA (MCTOYHUK:
Meteonorm v5.0)

- Br/m?
MecTononoxexue
(knumar) An- Pes- | An- , As- Cen- Ok- Ho- Je-
apt Maw WUioHb | Mionb
Bapb panb penb rycr T86pb | TA6pL | A6pL kabpb
AduHbl (Gr) 150 154 164 206 220 236 250 267 252 193 142 117

BupmuHrem (UK) 42 67 97 154 175 175 174 164 127 80 53 32
Kapnentpac (F) 141 163 208 220 234 255 270 267 238 177 138 119

Jlasoc (CH) 173 215 251 249 231 217 229 217 208 195 153 141
Crokronem (S) 37 84 150 190 237 245 222 204 148 94 45 36
Bropubypr (D) 67 108 145 184 204 209 210 200 177 121 67 53
Liiopux (CH) 72 105 141 164 183 190 214 204 171 121 72 57

MopgudmkaTop yrna nageHust IAM 3aBucuT OT TMNa Konnekropa. 3HaueHus! No YMOMNYaHUIO PaBHbI:
- ANs NOCKMX NNacTUHYaTLIX OCTEKNEHHbIX konnekTopo IAM = 0,94;

- ONs HEeOCTeKNeHHbIX Konnekropos IAM = 1,00;

- ANs BaKyyMHbIX TpyB4aTbiX KONMEKTOPOB C NNockuM nornotutenem /AM = 0,97;

- ANsA BaKyyMHbIX TpyB4aTbiX KONNEKTOPOB C KpyrnbiM nornotutenem /AM = 1,00.

5.6 MoTepwn Tenna 6aka-akkymynaTopa

YpenbHble notepu Tenna B bake-akkymynsitope Ha 1 m2 noeepxHoctn Uy, BT/K, ponyckaetcs onpepensite
no copmyne

Uy = 0,16V, 05, (5.13)

rae V,,, — 0bbem conHevHoro 6aka-akkyMynsiTopHOro, .
B.7 MNoTepw Tenna npu ero pacnpeaeneHnn Mexay CONMHEYHON CNUCTEMON M pe3epBHLIM HarpesaTenem

MoTepun Tenna npw ero pacnpeaeneHmn Mexgy CONMHeYHOW CUCTEMON 1 pe3epBHbIM HarpeBaTenem paccunTbIBaloT
no copmynam:
- ecnu TpyGbl M30NMPOBaHbI:

Qbu, dis, Is,m = O’OZQSOI, us, m (Qsol, out, n/QsoI, us, m); (514)

- ecnu Tpy6bl He N30NMPOBaHbI;

Qbu, dis, Is, m = O’O5Qsol, us, m (Qsol, out, n/QsoI, us, m)' (5 1 5)

B.8 YacTb Bo3aMellaeMbIX TennoBLIX NOTEPb CUCTEMBI
Bosmelwaemas JyacTb sHeprmm Ha paboTy Hacoca coctaensieT 50 %.
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Boamelaemas yactb notepb Tenna 6aka-akkymynatopa v notTepb Tenna npu ero pacnpegeneHnm Mexay cucTeMmon
COMHEYHOro TennocHabXeHns 1 pe3epBHbIM HarpeBaTenemM MoxeT ObiTb pereHepupoBaHa TONbKO BO BPEMS OTONUTENbHO-
ro cesaoHa. Bo Bpemsi OTONUTENBHOrO Ce30Ha BO3MELLaemMan YacTb 3TUX NOTEPb COCTaBNSAET:

100 % — ecnv KOMMNOHEHT YCTaHOBIMEH B OTanNMBaeMoM NMomeLLeHny;

50 % — ecnun KOMMOHEHT YCTAHOBITEH B HE OTan/IMBagMOM MOMELLEHNY;

0 % — ecnun KOMNOHEHT YCTAHOBMEH CHaPYXMW.
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MpunoxeHne B
(cnpaBoyHoe)

Knaccudukauus npoaykuum

B.1 ConHeuHble KONNeKTOPbI

XapakrepucTmkamy KOnNnekTopoB SIBMASIOTCH:

A — anepTypHas nnowaab Konnekropa, M%;

1, — KN konnekropa 6e3 noteps;

a, — Ko3hMLMEHT TENNOBbIX NOTEPb COMHEYHOro KoMnnekropa nepeoro nopsgka, Br/(m?2 - K);

a, — ko3d)HULMEHT TENNOBLIX NOTEPbL CONHEYHOro KOMNMNeKTopa BTOPOro nopsiaka (TemneparypHas 3aBUCUMOCTB),

Bt/(m2 - K2).

3nauenuns 1, a, n a, onpegensioT cornacho [17].

B.2 ConHeuHkle BogoHarpeBaTesnv ropsayero BoAocHabxeHus

HacTrosiee npunoxeHne NPUMEHUMO K 3aBOLACKUM COJNTHEYHBIM YCTaHOBKaM ropsiyero BogocHabxeHus, noctaensie-
MbIX B FOTOBBIX K YCTAHOBKe B6nokax, ¢ 3aaaHHOW KOMMIeKTaumen, B cooteeTcTeum c [13].

Mpn oTcyTCTBUM 6MOYHON KOMNNEKTALMK, CONTHEYHAs YCTAHOBKA ropsaqero BoaocHabxeHus moxeT GblTb onpeaene-
Ha Mo OTAENbHLIM KOMMNOHEHTaM:

- KOJIEKTOpY;

- Baky-akkymynaTopy;

- TpyBonpoBOgHON CeTu KOHTYpa Konnekropa.

XapakTepncTukamm ABnsoTCA:

A — anepTypHas nnowage Konnektopa, m2;

V., om — HOMWHaNbHbIN 06bem Gaka-akkymynstopa, I.

MpwumedaHne— Cnegyrowme xapakTepucTUKM SBASIIOTCA NPOMEXYTOUHBIMY NapaMeTpamMu, paccyHuTaHHbIMU
cornacHo [21], HO He yKa3aHHbIMK B OpMuManbHbIX pedynbrartax UCnbITaHWiM, NpUBeaeHHbIX B [13]:

A;* — adbbeKkTBHas NNowaab KOHTYpa Konnekropa, M

Cst — TENNOeMKOCTb TEMMOBOro akkymynsTopHoro 6aka, MIbk/K;

U, — abpexkTrBHbIN KO3 DULNEHT TEMNOBLIX MOTEPL KONMMEKTopa, BT/(M2 -K);

faux — YacTb o6bema Hbaka-akkymynsTopa, ucrnorb3yemas Ansi pe3epBHOro Harpeea.

B.3 Bak-akkymynsatop

XapakrepucTrkamy sIBrsitoTCA:

V. om — HOMUHaMbHLIN 06bem 6aka-akkymynstopa, I,

U, — obwmin koabdrLmeHT Tennoebix noTepe baka-akkymynsropa, Br/K.

Ecnn snavenne U, BT/K, HemsBecTHO, HO KOHCTaHTa oxnaxaenuns C,, BT-u/n- K. geHb, naBectHa, ncnonb3yor
copmyny

Uy=C, Voo 24. (B.1)

nom

MpumeyaHune—3Ta dopmyna NpMMeEHNMa TONBKO B TOM Cly4Yae, eCrnv KOHCTaHTa oxnaxaeHust 6aka-akky-
MYMNSTOPa MEHEee UIM paBHa 3HAYEHWIO MO YMOMYaHWI0 TEPMOYYBCTBUTENBHOIO 3NeMeHTa BOAOHarpeearens, . e.
C.,<4,2 Vnom‘°’45.

Vo — 06bem Baka-akkymynsaTopa, 1, BblMUCNEHHbI MO dopmyne

Vsol = Vnom (1 - faux)’ (BZ)

roe f,,, — 4acTb o6bema TennoBoro akkymynsTopHoro 6aka, ncnonesyemas Ans pe3epsHOro Harpesa:

- 3HaJvYeHne faux MOXeT 6bITb onpeaenexHo HeI'IOCpe,EI,CTBeHHO no pesyanaTaM MCanTaHMVI, BbINOJTHEHHbIX cornacHo
(137,
- 3HadeHue f,, PaBHO HyIiO, €CNM TEPMOYYBCTBUTENbHbIN SNIEMEHT HE BCTPOEH B pe3epBHOe oBopydoBaHue.
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Mpunoxenne I
(cnpaBouHoe)

PacueT 3KOHOMUU 3HEpPrUn

Ins onpegeneHus pe3ynbTUPYIOLLEro BIIUAHUSA CUCTEMbI CONTHEYHOTO TeNnocHabXeHns Ha SHepreTUYeckue Xxapax-
TEPUCTUKM 30aHWSA, T. €. SKOHOMUM B Pe3ynbTaTe yCTaHOBKW CUCTEMbI COMHEYHOTO TennocHabxeHusi, Heo6xoaumo BbINOI-
HUTb ABa pacyeTa:

- pacyeT OCHOBHOIO pacxoa 3Heprun B 3gaHum 6e3 cuctembl CONTHEYHOTO TEMNOCHaGKeHUs;

- pac4eT OCHOBHOIO pacxoga SHepruv B 34aHUN ¢ CUCTEMOW COMHEYHOro TEMMOCHAGKEeHNS.

OKOHOMMIO SHEPIUK B Pe3ynbTaTe YCTAHOBKM CUCTEMbI COMHEYHOTO TENNoCcHabXeHns S, onpeaensioT Kak OCHOB-
HOI pacxop SHepruu B 3gaHum 6e3 cMcTembl CONMHEYHOrO TennocHabxeHns CO MMHYC OCHOBHOM pacxod SHEPIU B 34aHUU
C CUCTEMOW CONMHeYHOoro TennocHatxennsa C:

Sy =CO-C.
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Bubnuorpadus

TexHWYeckuii pernameHT o0 6e3onacHoCTU 3gaHuii u coopykenuin ot 30 gekabps 2009 r.

06 sHeprocHGepexeHnn U O NOBbLIWEHUN SHEPreTUHeckon 3hMEKTUBHOCTU U O BHECEHWU
M3MeHEeHUI B OTAeNbHbIe 3aKoHoaaTernbHble akTbl Poccuiickon ®egepauunm ot 23 Hosbps
2009r.

Oupektnea 2010/31/EC EBponevickoro naprnamenta n Coseta EBponevickoro Cotsa o1
19 mas 2010 r. no sHepreTnyeckon aHeKTUBHOCTY 3gaHNN

OHepreTuyecKkne XapakTepucTuky 3gaHni. [onHbeii pacxog SHepruu u onpegeneHne Ho-
MUHaIbHbIX 3HEPreTUYECKUX XapaKTEPUCTUK

CucTembl CONHEYHOTO TEMNMOCHaAbXeHUs1 1 UX KOMMNOHEHTbl. CUcTemMbl NPOMBILLNEHHOTO
usrotoBnenusi. Yactb 1. O6wme TpeboBaHus

CucTeMbl CONMHEYHOTO TEMMOCHAGKEHUS] U UX KOMMNOHEHTbI. 3aKa3Hble cucTembl. Yacts 1.
O6wue TpeGoBaHus

ConHeyvnas aHeprus. Cnosapb

TennoBble xapakTepuCTUKK 3gaHnin. PacyeT pacxoga SHepmm Ha OTONNEHNE U OXNaxae-
Hue nometyenui (ISO 13790:2008)

Cucrembl TennocHabxeHus B 3gaHusax. Metoguka pacyeta aHepronoTpe6bHOCTH U 3Hepro-
apdheKTMBHOCTM cMCTEMBI TennocHabxeHus. Mopoackue TeroreHepupyloLmue CUCTEMbI

Cucrembl TennocHabxeHus B 3gaHusax. Metoguka pacyeta aHeprornoTpebHOCTH U 3Hepro-
acpdekTMBHOCTM cucTembl TennocHabxeHus. opoackue TennoreHepupyowme pacnpe-
AernuTerbHble CMCTEMBI

Cucrembl TennocHabkeHns B 3gannax. MeToguka pacueta aHepronoTpeGHOCTU 1 adhdek-
TUBHOCTU CUCTEMBI TennocHabxeHusi. KauecTBeHHbIE M KONMYECTBEHHble nokasaTenu
CUCTEM ropsivero BogoCHabXeHns

Cucrembl TennocHabxeHnn B 3gaHmsax. Metoguka pacyeta sHepronoTpeGHoCcTU 1 addex-
TUBHOCTM CMCTEMBI TennocHabxeHus. PacnpegeneHne ropsvei Boabl B cUCTEMAX ropsive-
ro BogocHabxeHusn

CucTembl CONHEYHOrO TENMOCHABXeHUs] 1 UX KOMMNOHEHTbl. CUCTEMBbI MPOMbILLNEHHOTO
narotoBnenms. Yacte 2. Metoab! ncnbITaHWUiA

John A. Duffie and William A. Beckman: Solar Engineering of Thermal Processes. Wiley-Interscienceed, 1991
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

EH NCO 7345:1995
EH 12975-2:2006
EH 12975-1:2006
EHB 12977-3:2008

EHB 12977-2:2001

Tennousonaums. Pusnyeckme BenuyunHsl u onpegdenenus (1ISO 7345:1995)

CucTtembl COMHEYHOTO TENNOCHaBXeHWs1 U MX KOMMOHEHTbl. COMHEYHbIE KOMMEKTOopbI.
YacTtb 2. MeToabl ncnbiTaHni

CucTemMbl COMHEYHOro TennocHabXEeHUs1 M UX KOMMNOHEHTbl. COMHEeYHbIe KOMIeKTopbl.
YacTtb 1. O6wue TpeboBaHus

CucTembl CONHEYHOro TENNOCHaBXEeHNS U UX KOMMOHEHTBI. 3aKkasHbie cucTembl. YacTs 3.
OnpepgeneHne XxapakTepuCTUK TEMNOBLIX aKKyMYNSTOPOB CUCTEM CONTHEYHOTO OTONNEHUS
CurcTeMbl CONMHEYHOro TENNOCHABXeHNs U UX KOMIMOHEHTbI. 3aKasHble cUCTEMbI. YacTb 2.
MeToabl ucneliTaHun

NCO/PONC 9459-5:2007 ConHeuvHoe oTonneHne n ropsyvee BogocHabxeHue. Yacts 5. OnpegeneHne paboumnx xa-

PaKTEPUCTUK CUCTEMBI B LLENTOM N KOMMNBbIOTEPHOrO MOAENNPOBaAHUA
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YOK 697.12:006.354 OKC 91.140.10

KnioueBble crioBa: TennocHabxeHune, aHepronoTpebneHune, aHeproabPeKTUBHOCTb, CONMHEYHbIA KOMMEeKTop,
oTonneHue, ropsiiee BogocHabxeHme
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