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I'ocynapcrBenHnblii  |BemoMcTBeHHbIE BCH 52-86
KOMMTET 110 CTPOUTENbHBIE HOPMBI T'ocrpaxkmancTpoi
rpaIaHCKOMY YCcTaHOBKHU COJIHEYHOI'0

CTPOMTEJbCTBY U ropsiuero BOJ0CHA0KEeHHsI.

apXMTeKTypa IpH HopMmbl npoekTHPOBaHNA

T'oceTpoeCCCP

(TocrpaxpancTpoii)

1. OBIIME IMOJIOXKEHUSA

1.1. Hacrosmue HopMbl pacnpocTpaHsAOTCs Ha IPOSKTUPOBAHUE BHOBb
CTPOSAILIMXCS M PEKOHCTPYHPYEMBIX YCTAHOBOK COJIHEYHOIO TIOpS4Ero
BOJIOCHAOXKEHUSI €  IUIOCKMMHU  CONHEUHBIMH  KOJUIEKTOpaMHU IS
XO34HCTBEHHO-OBITOBBIX HYXK]| JKUJIBIX U OOIIECTBEHHBIX 3[aHUN, a TaKKe
BCIIOMOraTeNbHBIX 3[JaHUH 1 IOMEIEHUI npeanpusaTuil.

Ipu IPOEKTUPOBAHUU YCTaHOBOK COIIHEYHOI'0 TOpsIYero
BOJIOCHA0XKEHHUs CIENYeT BBIIONHATH TpeOoBaHus, mpexycMorpennsie CHull
2.04.01-85.

1.2. Hacrosmue HopMmbl He pacnpocTpaHAIOTCS HA IPOEKTUPOBAHUE
TEIUIOBBIX ITyHKTOB, @ TAK)XKE CUCTEM TOPSAYEro BOLOCHAOXKEHMS I MOAadu
BOJIBI:

Ha TEXHOJIOTMYECKUE HYK /bl IPEIIPUATUH, 3JaHUH U COOpYXe Ui,

VIS JIe4eOHBIX TNpOLenyp B 3JaHHAX JIedeOHO-MPOQHIaKTHISCKUX
YUpEXIASHUH U JPYrux 3JaHUSX, a TAKKE HA KOMIUIEKTHbIE OBITOBbIE

YCTAHOBKHM COJIHEYHOIO TIOPSIYEr0 BOJOCHAOXKEHMS, BbIIIyCKaEMble
HPOMBIIITIEHHOCTBIO 10 COOTBETCTBYIOIIUM TEXHUUECKUM YCIOBHSM.

1.3. YCTaHOBKU COJIHEYHOTO I'OPSIYEr0 BOAOCHAOMKEHUS, KaK IIPaBUIIO,
cienyeT npuMeHsTh B pailonax CCCP, pacnonoxeHHbIX oxxHee 50°c.1.

Meronuka oOmnpeleneHUs SKOHOMUYECKOH Ieeco00pa3sHOCTH IIpU-
MEHEHUs] 3TUX YCTaHOBOK IIPUBEJEHA B IPUIL. 1.

1.4. Hacrosiiyie HOpMbl yCTaHABIUBAIOT:

OCHOBHBIE TpeOOBaHUSA K KOHCTPYKUMSIM H OOOPYIOBAHUIO; METOAUKY
TEIUIOTEXHUYECKOIO  pacuera  YCTAHOBKU  COJIHEYHOIO  TOPSYETO
BOJIOCHAOXKEHUSI;  METOAUKY  ONpPENENICHUs  TEXHUKO-3KOHOMUYECKOH
1e1€CO00Pa3HOCTH UCIONb30BAHUS COTHEUHOM 3HEPruM Al HYXKJ IOpsSYero
BOJIOCHA0KEHUS.

Buecennl YTBepiKaeHnt Cpok BBejeHus 1
Kues3HUMDIIT NPHKa30M aeiicreue ¢ 1 urons
I'ocrpaxnmancrpos I'ocynapcrBenHoro 1987 r.

KOMHTETA 10

rpaIaHCKOMY

CTPOUTEJILCTBY H
ApXHMTEKType npHu
T'occtpoe CCCP or
17 nexadpst 1986 r. Ne
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1.5. B IIPOCKTaX YCTAHOBOK COJIHCYHOI'O TOpA4YCro BO,HOCHa6)K€HI/I${
KUIBIX H 06IJ_IGCTBGHHI>IX 3HaHHfI, a TaKKe BCIIOMOTaTelIbHBIX 3JIAaHUM U
HOMCHIGHI/Iﬁ HpeﬂHpI/IﬂTI/Iﬁ JOJIKHO OBITh yYKa3aHO, 94TO B HCIAX HAJACKHOCTHU
pa6OTI>I 9TUX YCTAHOBOK CJICAYCT IPOU3BOAUTL HUX PETYIMPOBKY U HaJIaIKy
JJIIsL oOecIieueHHs OIITUMAJIbHOI'O pexuma pa60TI)I HaCoCOB,
COOTBCTCTBYIOIIYIO HaCTpOfIKy HpI/I60p0B aBTOMAaTHU3aluy, HIOPHUHATHIX B
TIPOCKTE YCTAHOBOK, a TAKXXC MNPEAYCMAaTpUBATh YKa3aHUA O MCEPONPUATHAX
110 TEXHUYECKON OKCILTyaTallui 3TUX YCTAaHOBOK.




1.6. DnexkTpuyeckue YCTPOHCTBA YCTAHOBOK COJIHEYHOIO TIOPSIYEro
BOJOCHAOXKEHUsI JIOJDKHBI OTBeuaTh TpeboBaHusM IIpaBun ycrpolicTa
3IIEKTPOYCTaHOBOK.

2. OCHOBHOE OBOPYJJOBAHHUE YCTAHOBOK COJIHEYHOI'O
TIF'OPAYEI'O BOOOCHABXKEHUA

2.1. Jlns yCTaHOBOK COJIHEUHOTO IOPSIYEr0 BOJOCHAOXKEHHS CIEIyeT
HNPUMEHATh IIOCKUE NPOTOUYHBIE CONHEYHBIE KOJLUIEKTOPBI ¢ OAUHAPHBIM UIIH
JIBOMHBIM OCTEKJICHHEM.

2.2. B ycTaHOBKax COJIHEYHOrO IOPSYETO BOJOCHAOXKEHUS CIEAyeT
UCHOJIb30BaTh BOJSHBIE HACOCHl, INPHUMEHSAEMBIE B CUCTEMaX IOpA4Ero
BOJIOCHA0XKEHUSI U OTOILICHUS 3aHUM.

ITpu npuMeHeHUU B COIHEYHBIX YCTAHOBKAX IOPSYEro BOJOCHAOXKEHUS
aHTH(PU30B CIeIyeT HMPUMEHATh Hacockl Twma L[BI] mmm mpyrue.Hacocsr
aHaJIOTMYHON repMETUYHOCTH.

2.3. Ilpu ycTaHOBKE LUPKYISLHOHHBIX HACOCOB B OKMWIBIX JOMax
clefyeT IPUMEHATh MAaJIOLIYMHBIE HAcOChl MM IPUHMMAaTb MEpbl K
CHIDKEHUIO IITyMa ¥ BUOpaiuii 1o HopM, pomyctumbix CHull I1-12-77.

2.4. Ilepenaua TEIIOTHl U3 ONHOIO KOHTYpa YCTAHOBKU COJIHEYHOI'O
rOpSIYEr0  BOAOCHAOKEHUS B JPYrod  OCYIIECTBISAETCS CKOPOCTHBIMU
TEIUI000MEHHUKAMU U 0aKaMU—aKKyMYJISITOPAMU € TEIUI000MEHHUKAMU.

Ilpu pacuere HOBEPXHOCTEH TEMIOOOMEHHUKOB CIEIyeT IPUHUMATb
BEJIMYMHY CPEeJHENOrapu(pMHICCKOT0 TeMIepaTypHOro Haropa, Ho He Ooiee
BOC.

3. KOHCTPYUPOBAHUE YCTAHOBOK COJIHEYHOI'O
TIF'OPAYEI'O BOOOCHABXKEHUA

3.1. BbiOOp yCTaHOBOK COJHEYHOrO TOpS4Yero BOJOCHAOXKEHHS B
3aBHCHMOCTH OT THIIAa M HA3HAYEHUS 37aHUsl IPOM3BOANTCA 10 TaOJIHILIE.

! Tun 3nanni Y CTaHOBKH COIHEYHOT'O
LTI ropsYero BOJIOCHAOKEeHHs
1. Kemnunry, sietnue nymessie xunble | Ce3oHHBIE 6e3 qybiiepa

JIOMa C KOTEIHHOM JUTS OTOTLICHUS
2. [TaHCHOHATHI CE30HHOTO JIEUCTBUS, Ce30HHBIE C 1y0IepoM Juis
ITMOHEPCKUE Jareps MTOKPBITHS pacxofia ropsaeit
BOJIbI Ha TEXHOJIOTMYECKHE
HYXJIBI
3. BonbHUIIBI, TOCTHHUIIBI, CAHATOPHH, Ce3zonnsie co 100%
JIeTCKHUe cajibl, OaHu, padeyHble U 00ecIeYeHHOCThIO Topsiueit
IpeAnpHUATHS 0OIIECTBEHHOTO BOJOH OT gybiepa
IMATaHHS
4. 3manus, TOAKITIOUYESHHBIE K Ce30HHBIE U KPYTIIOrOIUYHbIE
[TOCTOSIHHO-JICHCTBYIOIIUM CHCTEMaM | C UCIOJIb30BAaHUEM
TETUTOCHA0K CHUS WCTOYHMKA YHEPTHHU B
KayecTBe JorpeBaTels
5. JKuneie 31aHUST C aBTOHOMHBIM Ce30HHBIE U KPYTIIOrOIUYHbIE
TEIUIOCHA0KCHUEM ¢ IyOJIMpOBaHUEM OT
aBTOHOMHOT'O HCTOYHHKA
Teruia

3.2. OcHOBHBIE NPUHLMUIUAIBHBIE CXEMbl YCTAHOBOK COJIHEYHOT'O
ropsYero BOIOCHA0KEHHS PUBEICHBI B IIPUIL. 2.

3.3. YCTaHOBKHM COJIHEYHOI'O IOPSYEro BOJOCHAOKEHHS C €CTECTBEHHOU
LUPKYIAIUEH, KaK IpaBUiIo, CIIeAyeT NMPUMEHATh NPH IO COTHEYHBIX




KOJUIEKTOPOB 110 10 M2

3.4. Ce30HHBIE yCTAaHOBKU 0O€3 DyOIMPYIOLIEr0 UCTOYHMKA TEILUIOTHL C
HNPUHYAUTENBHON LUPKYIAIKEH JOKHBI pab0TaTh B PEXKUME C IOCTOSHHOM
TEMIIEPAaTypOH TopsiYeil BOIBI.

3.5. B KadecTBe TEIUIOHOCUTENS B TEIUIONPHEMHOM KOHTYpE
JIBYXKOHTYPHBIX ~ YCTAHOBOK  ClIefyeT  IPUMEHATb, KaK  IIPaBUIIO,
JIea’pUPOBAHHYI0 BOJYy WIM HETOKCUYHBIH M HEroprouuii aHTU(pU3.
JlomyckaeTcss NpUMEHEHHE aHTH(QPHU30B Ha OCHOBE JTHICHITHKONA. Ilpm
3TOM CleAyeT IPUMEHATh OaKU-aKKyMYISTOPbl C IBYMs HE3aBUCHMBIMHU
TEIUI000MEHHUKAMU WU TPEXKOHTYPHYIO YCTaHOBKY.

3.6. YCTaHOBKM COJIHEYHOIO IOPS4Ero BOJOCHAOXKEHUS JOJDKHBI OBITH
B3aUMOCBS3aHbl C QYOJIMPYIOLIMMU TEIJIOBBIMM HCTOYHUKAMHU (KOTEIBbHOMH,
TOL, 3I€KTPOKOTIOM M T.II.), UCHOIB3YEMBIMU B KauecTBe HOrpeBaTesls
BOAbl IPEIBAPUTENBHO HArPETOH yCTAHOBKOW CONHEYHOIO TIOpSA4YEro
BOJIOCHA0KEHUS.

3.7. B nerHux AymeBBbIX paclonaracMblii (CBOOOIHBIN) Hamop y
cMecHTeNs Iylla ciaeqyeT NpuHuMath He MeHee 1,5 M. Ilpu aToM k kaxzaomy
CMECUTENIO JIOJKHA OCYILECTBILSITECS CaMOCTOSITENbHAS IIOJBOKA ropsiyel 1
XOJNOJIHOU BOABI, KOJUIEKTOPHOE paclpeleleHHe BOJIbl B 3TOM Cllydac He
JIOITyCKaeTCs.

3.8. IIpocTpaHCTBEHHOE pa3MEIIECHUE CONMHEUHBIX KOJUIEKTOPOB CIEAYyET
OIpEeNeNsATh C y4eTOM THUINA 3aCTPOMKY, JaHJIA(PTHBIX U KIMMATHUECKHX
YCIOBUM,  BO3MOXKHOCTEH  cTpoutenbHOM — mmomanku.  CosHedHble
KOJIJIEKTOPBI, pa3MellaeMble Ha KPOBJIE 3/1aHUil, JOKHBI PacloyaraTbCs Ha
onopax. PaccrosHue oT KpoBiIM O HU3a COJHEYHOIO KOJUIEKTOpA JOJIKHO
obecreunBaTh BO3MOXKHOCTb PEMOHTA KPOBIIL.

3.9. OnTumManbHOM OpHeHTaluel CONHEYHBIX KOJUIEKTOPOB CUUTAETCs
0T ¢ BO3MOXXHBIMH OTKJIOHEHHSAMU Ha BOCTOK 10 20°, Ha 3amag—jmuo 30°.

VYron HakJIOHa COJHEYHBIX KOJUIEKTOPOB K TOPU3OHTY CIEAyeT
OPUHUMATh Ul YCTAHOBKM, paboTarollledl KpyrIblii rof, paBHbIM HIMPOTE
MECTHOCTY; B JIETHUHl INepuog—IIMPOTE MECTHOCTU MuHyc 15°; B
OTONUTENbHBIH NepUo — MIMPOTE MECTHOCTH ILTIOC 15°.

3.10. Pacuer ONOpHBIX KOHCTPYKIMI IOJA COJHEYHBIE KOJUIEKTOPBI
CIIelyeT BECTU C y4ETOM BETPOBOM M CHETOBOM HArPy30K.

Ipu cTpouTenbCTBE YCTAHOBOK COHEUHOTO TOPSYEro BOAOCHA0KEHHS B
celicMUUECKUX palOHaX KOHCTPYKLHUU CIEIYeT NPOEKTUPOBATb C Y4ETOM
CEHCMHMYECKUX BO3JEHCTBUI.

3.11. IIpy NpOEKTUPOBAHUM YCTAHOBOK COJIHEYHOIO TIOPSYEro
BOJOCHA0OXKEHUSI HAa IPOCAJOYHBIX M BEYHOMEP3NIBIX IPYHTaX CIEIyeT
npegycMaTpuBaTh, 4TOObl TPYHTHl IOJ 3JAHUSMU M COOPYXKEHHAMH HE
3aMauUBaINUCh IPU COPOCE U YTEUKE TEIULIOHOCUTENS.

3.12. Crnenyer mnpenycMaTpuBaTh TEIUIOBYIO H3OJBIIUIO  OaKOB-
aKKyMYJTOPOB, TeNJI00OMEHHUKOB U TPYOOIPOBOAOB.

Tepmudeckoe COMPOTHBIECHHE TEILUIOBOM H3O0JLMU TPYOOIPOBOAOB U
000pyI0BaHUs TOJDKHO 00eceurnBaTh MOTepro Teruia He 6onee 5%.

3.13. Cnenyer npeaycMaTpuBaTh YCTPOHCTBAa [IJISI ONOPOXKHEHUS U
3aI0JIHEHHS TeIMOIIPUEMHOIO KOHTYpa.

B KkaxJ0ll yCTaHOBKE COJIHEYHOIO IOpSYETO BOLOCHAOXKEHMS CIEHyeT
npeaycMaTpUBaTh YCTpOICTBa Al yAaleHus BO3LyXa U3 Hee.

3.14. B ycraHOBKax C €CTECTBCHHOM LUpKYIAIUEH Clemyer:
TpyOOIIpOBO/bI, IMOAAIOIIUE BOAY B COJIHEYHbIE KOJUIEKTOPBI, a TaKKe
BOJIOIIPOBOJHYIO BOZY, IPUCOEAUHATD K HIDKHEH 4acTu Oaka-aKKyMyIlsaTopa;

TpyOOIIpOBOJbI, ~ OTBOJSILIME  HArPETYI0 BOLY OT  COJIHEYHBIX
KOJJIEKTOPOB M IOJAIOLIME €€ B CUCTEMY TIOpSYEr0 BOJOCHAOXKEHUS,
IOPUCOEIUHATh K BepXHEH dYacTu Oaka-akkymyisaTopa. i coenuHeHUs
COJIHEYHBIX KOJIJIEKTOPOB C 0aKOM-aKKyMYJSTOPOM CJIENyeT UCIOIb30BAaTh
TpyOBl ¢ TUAMETPOM YCIOBHOIO IIPOXOJA HE MEHEE 25 MM.



3.15. IIpoknaaky MarucTpalbHBIX — TPYOONPOBOAOB  YCTAHOBOK
COJIHEYHOr'0 FOPSIYEro BOJOCHAOXKEHUS CIELyeT IPeAyCMaTPUBaTh C YKIIOHOM

He MeHee 0,01 — U1 YCTAaHOBOK C €CTECTBEHHOM IUpKyssuueil
temwoHocutenst; 0,002 — g yCTAaHOBOK C HACOCHOM LMPKYJSALMEH
TEIUIOHOCHTEIISL.

VKIOHBI TpyO HOABOJOK K CONHEYHBIM KOJIJIEKTOPAaM  CIEXyeT
HIPUHUMATH PAaBHEIME 5-10 MM Ha BCIO JUTHHY HOIBOJKH.

3.16. IIpy mIPOSKTHPOBAHMHM  YCTAHOBKH  COJTHEYHOTO  TOPSUCTO
BOJIOCHA0XKEHUS CIIETYeT MPeIyCMaTPHBATh BO3MOXXHOCTh MOIKH COJTHEUHBIX
KOJIIIEKTOPOB.

3.17. Tlpu paccTaHOBKE CONTHEUHBIX KOJUICKTOPOB PACCTOSHHE MEXIY
pAnaMH WM OJOKAMH CONHEYHBIX KOJUIEKTOPOB IO TOPH3OHTANH CIETYeT,
KaK MpaBHIIO, IPHHIMATH PABHEIM 1,7 BEICOTHI psija MM OJIOKA CONTHEYHBIX
KOJUIEKTOPOB TPH KPYIJIIOTOAWYHOM IEHCTBHHM YCTAHOBKM M PaBHBIM 1,2
BBICOTHI psifla —IIpHIIETHEH paboTe YCTaHOBKH.

3.18. B mpoekre, Kak IpaBWIoO, ClIELyeT IperycMaTpUBaTh
BO3MOXKHOCTE H3MEPEHHs TEMIICpaTyphl IIepe]] BXOAOM U Ha BBIXOJE
TEIUIOHOCHTENISI W3 TPYII COMHEYHBIX KOJUICKTOPOB (TIPH MapajuIeIbHOM
HPHUCOSANHEHHN 3THX TPYII), TEINIOOOMEHHUKOB, 0aKOB-aKKyMYISTOPOB, a
TaKKe YCTAHOBKA MaHOMETPOB B HIDKHEI TOUKE TEIUIONPUEMHOTO KOHTYpA.

3.19. Jlna obecneyeHHss IOCTOSHHOW TeMIEpaTypbl IOpsiei BOJBL,
BBIXOZAIIEH M3 YCTAaHOBKH COJIHEYHOTO TOPSYEr0 BOJOCHAOKEHHS, CIEXyeT
HCIIOIb30BaTh aBTOMATHYECKHE PETYISATOPH! TeMIIePaTypBL.

3.20. s ympaBneHHS LUPKYISIIHOHHBIMU HACOCAMH  YCTAHOBKH
COIIHEYHOTO TOPS4ero BOAOCHAOXKEHWs, paboTaromeil ¢ IOCTOSHHBIM
PacXoJOM TEIUIOHOCHTENS B TCILIONPHEMHOM KOHTYpE, CIEIyeT NPUMEHSTh
madepeHImanbHBle  TePMOPETYISATOPH,  ONMH  JaTdUK  KOTOPBIX
yCTaHAaBIMBAeTCS HAa HIDKHCH ITOBEPXHOCTH IDIACTHHBI  COJHEYHOTO
KOJUIEKTOpa IOCNIEIHETO 0 XOXy TEIUIOHOCHTENs, a BTOPOH — B Oake-
AKKyMYJIITOpE HA YypPOBHE BXOMHOIO IIATPyOKa XONOAHOH BOJBI, a B
CKOPOCTHOM TEIUIOOOMEHHHKE — Ha NaTpyOKe BBIXO[a Topsdeill BOABI U3
HETO.

3.21. JIns OGomee >¢QekTuBHON pabOTHl CONHEYHBIC KOJUIEKTOPEI
CIeTyeT COCOWHATh B TPYINNEl IO CMENIaHHOM cxeme. J[BibkeHwe
TEIUIOHOCHTEIISI B COJTHEUHBIX KOJUIEKTOpAaX CIETyeT NpeXycMaTpUBATh CHU3Y
BBEpX.

3.22. B ycTaHOBKax COIHEUHOIO T'OPS4Ero BOAOCHAOKEHUs ¢ OOIbLIOH
IJIOMabl0  CONHEYHBIX  KOJUIGKTOPOB  CIEyeT  IpeaycMaTpHUBAaTh
BO3MOXKHOCTB OTKJTIOYCHUS OTIETBHBIX CEKIWIl B CITydae BBIXO/Ia UX U3 CTPOS
0e3 OCTAaHOBKH BCEll YCTAHOBKH.

3.23. B ycTaHOBKAax COJHEYHOIO TIOPSYETO BOJOCHAOXKEHUSA C
IUIOMIA/IBI0 CONTHEYHBIX KOJUIEKTOPOB Gonee 25 M clie/lyeT MpeaycMaTpHBaTh
YCTaHOBKY PE3epBHOI0 HAcOCa B TEINIOIPHEMHOM KOHTYPE.

3.24. Jlna ynoGHOro u 0e30macHOro OOCITyKHBaHHS OOOpYIOBaHUS U
apMaTypbl YCTaHOBKH COJHEYHOTO TOPSYero BOJOCHAOXKEHUS B IIPOCKTE
CIeIyeT MpeayCMaTPHUBATh ITOCTOSHHBIE INIOMAAKH F JISCTHULB! C HepIIaMi
BBICOTOI He MeHee 0,9 M, UMEoIIHe CIUTONIHYI0 OOMIMBKY IICPHIT IIOHU3Y HE
meHee 0,1 M. [TepexomHbIe IIOMIAKA U JIECTHAIEI JOJDKHBI HMETh IIEPHIIa C
00eHX CTOpOH.

IIprMeHeHne TTAIKUX IUIOMANOK M CTYIICHEH JIECTHHI] 3alpernacTcs.
JlecTHHIBI JOIDKHEI MMETh MHpPHHY He MeHee 0,6 M, BBICOTY MEXIy
cTyrneHsMH He Oonee 0,2 M, mupuHy cTyneHei He meHee 0,08 M.

JlectHns! BBICOTOH Oosiee 1,5 M IODKHBI YCTaHABIMBATHCSA C YIIIOM
HaKJIOHA K ropu3oHTanu He Oonee 50°. Ilupuna cBoOomHOro mpoxona st
OOCITy)KMBaHHS ~ CONIHEYHBIX  KOJUIGKTOPOB,  apMaTrypsl, KOHTPOJIBHO-
M3MEpUTENEHBIX MIPHOOPOB U IPYroro 00OpyIOBaHMs HOMKHA OBITH HE MEHee
0,8 M.

OOcyXHBaHUE YCTAHOBOK COJTHEYHOrO TOpSYEro BOJOCHAOXKEHUS Ha



BBICOTE JI0 5 M OT IIOBEPXHOCTU 3E€MJIU, IIEPEKPBITHI WK pabouuX HACTHUIOB
JIOITyCKAETCS € MPUCTABHBIX JIECTHUL U IIEPEIBIKHBIX BBIIIEK, OTBEUAOIIUX
tpedoBanusiM CHull I11-4-80.

4.PACYHET YCTAHOBOK COJTHEYHOI'O I'OPAYEI'O
BOJOCHABXEHUSA

4.1. Bce Tumel YCTAaHOBOK € AYONMPYIOIIMMHM HCTOYHHUKAMHU
PACCUMTBHIBAIOTCSA IO JAHHBIM Mecslla ¢ HauOonbliell cyMMOH CONHEYHOH
paguanyy 3a nepuoj paboThl, a CUCTEMBI 0e3 TyOIUpYIOIEro HCTOUHUKA —
C HaUMEHBUIEH.

4.2. Ilnomans CONHLEHOINIOWIAMONMIEH IOBEPXHOCTU KOJJIEKTOPOB
YCTAHOBKU Oe3 1y0IepoB A, M%, ClieyeT onpeaenath no Gpopmyie

A:i7 (1)
L

rie G — Cyro4HbIl pacxom rops4yeil BOJAbl B CHUCTEME TOpSYEro
BonocHaOxxeHus: G, kr, npuauMaercs no CHull 2.04,01—385;
gj — dJacoBas MPOU3BOMUTENLHOCTh YCTAHOBKH, OTHECEHHAs K 1 M?
MOBEPXHOCTH COJTHEYHOTO KOJUIEKTOPa, KI/M? ;
j — pacdeTHbIe Yackl pabOThl YCTAHOBKHU.

Ilpu HepaBHOMEpPHOM MOTPEOIEHUU Topsdedl BOABI IO MeCAlaM B
yCTaHOBKax 0e3 myOiepoB pacdeT IUIOIIAAU COJHEYHBIX KOJUIEKTOPOB
cleqyeT BBIIOJNHATH IO BEIMYMHE CYTOUHOIO pacxoja TIopsdell BOAbI
Ka)KJIOr0 Mecsilia ¥ IPHMHUMATh HauOONBUIYIO U3 NIOTy4EHHBIX IIOaaeil.

YacoBas IPOU3BOJMUTENLHOCTL YCTAHOBKH gj , KI/MZ, ONPENenseTcs 1o

bopmyre:

0,86U
g=—"— @
! tmaxi_tl
In —mext =
tmaxi_tZ
rie U — npuBeneHHbIl KOO(Q(QHIMEHT TEIIONOTEPL COJHEYHOTO

koytektopa, Br/(M?: K), B cilydae OTCYTCTBMH MACIIOPTHBIX JAHHBIX MOMKET
Ob1Th ipuHAT 8 B1/(M?+ K) U1 OHOCTEKONBHBIX KOJUIEKTOPOB M 5 Br/(M2:
K)— mnst nBycrekonbHbIX;t, to — TemIeparypa TEIUIOHOCHTENSI Ha BXOIE U
Ha BBIXOJIE COJIHEYHOT0 KoJuiekTopa, °C.

TemmnepaTypa Ha BXOJI€ t, OMpeeNsercs o popmye:
t, =ty + 5°C,
r7ie tw,— TpebyeMas TeMIiepaTypa ropsucii BOIBI.

TemriepaTypa Ha BXOJIE OIPEAEIAETCS M0 opMyIie
t; =ty + 5°C,
r7Ie tyi —TeMIepaTypa XoJOIHOM BOMIBI.

B onHOKOHTYpHBIX cucteMax t; = ty; u tp, = t;,. PaBHOBecHas
TEMIIEpaTypa KaXJIOro daca Umaxj ompenemnsercs no popmyie

&4

=—, 3
U+tcj ®

tmaxj

rae goj — HPHBENCHHAS HHTCHCHBHOCTh MOIJIOMICHHOH CONHEYHOH
panuarmu, Br/M” , onpeenseTcs o npui. 3;



t oj— TemnepaTypa Hapy:KHOro Bo3ayxa, °C.

IMpmvmeuanne. Ilpu OTCYTCTBMH B TEXHHYECKHX XapaKTEPUCTHKAX
COJIHEYHBIX KOJUIEKTOPOB BEIUUYHHBI COJHLENONIOMAIOIIEH NOBEPXHOCTH €€
clieyeT npuHUMaTh paBHO# 0,9—0,95 rabapuTHO# TIOMAIN KOJUIEKTOPA.

4.3. Ilnomans COIHLEHOINIOWIAONMIEH IOBEPXHOCTU KOJJIEKTOPOB
YCTaHOBOK C  €CTECTBEHHOM IMpPKy/IALMEd  TEIUIOHOCUTENS — CleNyeT
onpenensats no gopmyne (1), a 4acOByIO MPOU3BOIUTEIHHOCTh YCTAaHOBKH g,
kr/M%, o popmyie:

’ B (11_ ¢
gj=0086[g@ Slijt tﬂ

" g@_U(tu_ tej)

B OIHOKOHTYpHBIX YCTaHOBKax TeMmIiepaTypa Ha Bxome t, °C,om-
pexnensercs o Gpopmyrne
_ 2
tyj =ty +107gy/V, ®)
rae V — ynenbHblil 00beM Oaka-akkymyisitopa (00beM Oaka Ha 1 M
IUIOLIA/IM COJIHEYHOTO KOJIeKTopa), npuHuMaetcs paBHbM 0,06 ms 11, 0,07

“)

—ns 111 m 0,08 M/ —ns IV xMmaTHaeckoro panoHa.

B JBYXKOHTYpHBIX YCTAHOBKax TEMIIEpaTypa BOIbI Ha BXOJe
npuHuMaercs Ha 5°C Bblle, onpesenaeHHoi o popmyie (5).

B mepBbIit yac pabOTHI YCTAHOBKH TeMIepaTypa Ha BXOJE MPHHUMAETCS
PaBHO# TeMIepaTtype BOJIbI B 0aKke-aKKyMyIIsITOpe.

4.4. TIpy OTKIIOHEHHH COJTHEYHBIX KOJJIEKTOPOB OT FO’KHOH OpHEHTALUN
no 15° xomuuecTBO TOMIIONMICHHOM paJMalMil CHIKaercs Ha 5%, mpu
otkinoneHnu 110 30° — 10%.

4.5. TDnomane CONHIETOTIOMAOIICH TMOBEPXHOCTH YCTAHOBOK C
nyoniepoMm 4, e CIIEITyeT ONPENeNATh 1Mo (hopMyIie:

A= L1 6G(tw2 B twl) 7
g

rac gq— HUHTCHCHUBHOCTb na;[a}omeiz’l COJTHEUHOM paananyy B INIOCKOCTH

(6)

KOJIIEKTOpA, BT/M2 , onpezensiercs no npui. 3 B uHTEpBase ot 8 1o 17 4 s
COJIHEYHBIX KOJUIEKTOPOB I0XHOW opueHTanuu. [Ipyn OTKIOHEHHH OT 1ora K
BOCTOKY WJIM 3amajly Ha KaxkJple 15° nHTepBan BpeMeHH HaunHaeTCsl paHblle
I 1O03Ke Ha 1 ;)

1n— KIIJl ycTaHOBKM COJIHEYHOT'O TOpSYEro BOJOCHA0KEHHSI.

KosdpumpeHt mone3Horo NeiCTBUsL YCTAHOBKU  OIPEIENSCTCS 10
bopmyre:
9U[O’5(t1 + tz)_ te]
28,
]
rae O — mpHBeNeHHAs ONTHYECKash XapaKTepUCTHKa Koyuiekropa. [lpu

OTCYTCTBHUH IIACHIOPTHBIX AaHHBIX MOXET OBITh IIpuHATa paBHOfI 0,73 JIsL
OTHOCTCKOJIbHBIX KOJUICKTOPOB U 0,63 — JJId ABYCTCKOJIbHBIX]

=086 - ; ™

te — cpemHsIs qHEBHas TeMIepaTypa Bo3ayxa °C.

4.6. Ecmm MakcMManbHas dacoBas — TEIUIONPOM3BOIUTEIBHOCTD
YCTAQHOBKH COJIHEYHOIO TOPSYETO BOJOCHAOXKEHHS C IPUHYJUTEIHHOI
IUPKYIISAUEH BBIIe NOTpeOHOI Mo rpaduKy Bogopa3dopa, TO B yCTAaHOBKAX
HeoOXOAMMO ycTpaWBaTh OakH-aKKyMynsTopel. OObeM Oaka-aKKyMyIsTopa



V, M%, IOJDKEH ONpENENAThCS 10 CyTOYHBIM rpauKaM MOAOrpeBa BOIBI B
YCTaHOBKE M BOJONOTPEOJICHHUs, a NPU UX OTCYTCTBHU B 3aBUCHMOCTH OT
KJIMMathudeckoro paifona mo ¢opmyne V = (0,06 — 0,08) 4, npuHHMAas
Gonpliee 3HaueHue i [V KiMMaTHueckoro paifoHa.

4.7. Tlpu mnepeMeHHOM pacxojie TEIUIOHOCUTEIS] B TEIUIONPUEMHOM
KOHTYpE M KOHTYpe HarpeBaeMoi BOZBI MOJ0OP HACOCOB MPOWU3BOIUTCS MO
MakCHUMajJbHOW  BeJIMYMHE  pacxoma. IIpy  TOCTOSIHHOM  pacxone
TEIUIOHOCHUTENSI €r0 yAENbHBIH pacxof] AOJDKEH IPUHUMATHCS B IpeAenax
20—40 kr/m?4).

4.8. [Ipy mNpPOEKTUPOBAHMHM YCTAHOBOK C TIEPEMEHHBIM PacXOIOM
TEIUIOHOCHUTENSI pacueT TEIUNIOOOMEHHHKOB CIIelyeT MpPOU3BOIUTH IO
Cpe/IHeYacOBBIM 3HAUEHHSAM PACXO0B BOJBI U TEIUIOHOCUTEIIS.

4.9. Pacuer 5KOHOMHM TOIUIMBA 3a CYET HCIOJIB30BaHMS COJTHEYHOU
sHepruu B, T y.1/ron, cnemyer npou3BoauTh 1o Gopmysie

g 003420
nﬂOT

rre Q — cymmapHoe konuectBo Tertorsl Q, I' JIk/rox,BeipaboTanHOE
YCTaHOBKOH COIHEUHOrO TIOpSUEro BOAOCHAOXKEHUs 3a Ce30H (Tox),
ornpezenseMoe 1o npuit.4;

Nuor — KI1JI 3aMemaeMoro MCTOYHHKA TEIUIOTHI.

®)

MIMPUJIOKEHMUE 1
Obsi3amenvroe

OIIPEJIEJIEHME S KOHOMMYECKOW IIEJIECOOBPA3HOCTH
IMPUMEHEHUWA YCTAHOBKH COJIHEYHOI'O I'OPAYEI'O
BOJAOCHABXEHUA

YcTaHOBKA COJTHEYHOT'O FOPSYEro BOJOCHAOKEHHS CUHTAETCS SKOHOMHUYECKU
1esIeco00pa3HON MPH BHITIOJIHEHUH YCIIOBUS

f<n
rJe 1| — Ce30HHBII WIN TOXOBOI KO((UIMEHT MOIe3HOro NeHCTBUSL
YCTAaHOBKH COJIHEHYHOT'O rOpsAvero BOHOCH3.6)I(GHI/I$I, OHpe,HeJ'IHeMHﬁ 10 IpuUiL.
4;
f — xpuTepuii SkOHOMITIEcKOit 3 PEeKTUBHOCTH YCTAHOBKH COTHEYHOTO
TOpSTYEro BOJOCHA0XKEHNU, ONpeesieMolt mo Gopmye:

10°(E, +a)k

3,6C> g
i &

rae Ew — HopMaTuBHBIH k03 pumueHT 3¢ heKTHBHOCTH KAITUTAIBEHBIX
BJIOXKEHUH;

a — HOpMa OTYHCIICHHS Ha TOKPBHITHE SKCIUTYaTAI[MOHHBIX PACXOJOB
(IpE  OTCYTCTBHM HOPMATHBHBIX IaHHBIX IpHHEMath B pasmepe 0,1 or
KalUTaIbHBIX 3aTpParT) ;

K — ynensHBIE KanMTaNbHBIE 3aTPAaThl Ha YCTAHOBKY COTHEYHOTO
ropsiY€ero BOJAOCHA0KeHHsl, py0/M?, COTHEYHBIX KOJLIEKTOPOB;

C — yzenbHas CTOMMOCTb 3aMelaeMoit Tertotel, py6/TIx. Ipu f <

n

pacdeT 3KOHOMHUECKoH 3¢ hexTruBHOCTH BBITONHAETCs o CH 545-82 u
CH 547-82.



[MPUJIOXEHUE 2

Pexomendyemoe

YCTAHOBKU COJIHEYHOI'O I'OPAYEI'O BOAJOCHABXEHIA
a) .
2
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3aBucuMocth ce3onHoro (a) um romooro (b) KIIJ ycraHOBKH

A A

COJIHEYHOI'O rops4er BOI[OCHa6)I(CHI/I$[ OT BCIIMYUH A u V .

TITPUJIOXEHUE 3
Obsi3amenvroe

PACYET MHTEHCUBHOCTHU COJIHEYHOM PATUALIMU

PacdeT ycTaHOBKU COJIHEUHOrO IOPSIYEro BOAOCHAOMKEHUSI BBINOIHAETCS
IO 4YacOBBIM CyMMaM MPSMOH U pPacCesHHOM CONHEYHOM paguanuu U
TeMIepaType HapyXKHOrO BO3Ayxa. BemuunHa MHTEHCUBHOCTU COJHEUHOH
paguanuy, TeMIepaTypa HapyXXHOTO BO3[yXa NPUHHUMAIOTCS, KaK IIPaBUIIO,
no "Cnpasounuxky no xmmaty CCCP", T'mapomereonsnar, JI., 1966.

VIHTeHCUBHOCTb HAJalOLIEd COJIHEUHOW pajauanuu 1 1000ro



IPOCTPAHCTBEHHOIO IOJOXKEHUS COIHEYHOIO KOJUIEKTOpa M Ka)JOro daca
CBETOBOIO JiHs gj, B1/M? criestyer onpenensts 1o ¢popmyie:

gj :PSIS+PDID’

rae Is — MHTEeHCUBHOCTH NPSMOI COMTHEUHOM paaualyi, NaJarolield Ha
TOPH30HTAJIEHYIO TIOBEPXHOCTH, BT/M ;

Ip — MHTEHCUBHOCTD PAaCCESIHHOM COJIHEYHOW paJHalliy, Majarollei Ha
FOPM30HTAIIEHYO TIOBEPXHOCTh, BT/M?;

Ps, Pp — KO3 (UIUEHTHI MONOKEHHS CONHEYHOTO KOJUICKTOpa IS
MIPSIMOM M paccessHHOM paJalliy COOTBETCTBEHHO.

Kos(ppuIueHT moaoKeHus] CONMHEYHOTO KOJUIEKTOpa Uil PaCCesTHHOW
paganyy ClienyeT OnpeaeisaTh Ho GopMyrie

Pp = cos? b/2,

rie b —yron HaKJIOHA CONHEYHOTO KOJUIEKTOPA K TOPU30HTY.

KospduireHT monokeHusi COMHEYHOro KOJUleKTopa PS s mpsmoit
COJIHEYHOM pajuallid  ClexyeT OmnpenensTb 1o Taliuie JaHHOro
TIPUIIOKEHHUS.

[IpyBeneHHYI0 MHTEHCHBHOCTb MOIJIOIIEHHOW COJIHEYHOW pajuanuu g,
Br/M2, crietyeT onpenensrs no Gpopmyie

q0=0,96(Ps 65 Is + PpBp1p)

rne Os W Op — COOTBETCTBEHHO TIPHBEIBHHBIC ONTHYCCKUC
XApaKTEPUCTHKH COJIHEUHOIO KOJUIEKTOpa [UIsl TNpPSMOA M pacCcesHHON
COJHEUHOH pamuanuu. [Ipu OTCYTCTBUH MACHOPTHBIX HaHHBIX MOTYT OBITh
npuHATHIH Os = 0,74; 0p = 0,64 — st OMHOCTEKONBHBIX H O3 =0,63;
0p=0,42 — A7 IBYCTEKOIBHBIX COTHEUHBIX KOJUICKTOPOB.



CpeZ[HeMeCSI‘{HLIe 3HaueHus Ps conmHeuHbIX KOJIJICKTOPOB FOYKHOM OpHUCHTAIMU IIPU PA3JIMIHBIX YIJIaX UX HAKJIOHA K TOPHU3O0HTY

VYron Mecspl

HaKJIOHA

KOJIJIEKTOpa

K TOPU30HTY

b, rpan

1 o Jm v v vt vioh Jvin [iIx  [x [x1 [Xxn

Iupora mectHocTu 40°

25 1,76 11,49 [1,30 |1.13 |1.04 |1 1,01 (1,08 (1,22 [1,4. |1,66 [1.85

40 2,24 11,72 1,36 |L,11 {0,97 (0,90 [0,93 |1,03 |1,24 |1.55 2,03 |2,45

55 2,46 11.79 [1,33 [1,03 [0,86 (0,78 (0,81 [0,94 |1,17 |1,56 |2,18 2,72

90 2,30 |1,48 1091 |0 0 0 0 0 0,75 [1,17 [1,96 (2,61
¢pora MectHOCTH 45°

30 2,14 11,71 |1,42 |1,19 |1,07 (1,02 [1.04 |1,13 [1.30 1,56 |1,96 |2,31

45 2,86 11,99 (1,49 |1,17 [1,00 (0,92 (0,95 |1,08 |1,33 |1,74 |2,47 |3,27

60 3,13 {2,07 (1,45 |1,09 |0,89 0,8 0,84 [0,99 |1,26 |1,76 |2,66 |3,64

90 3,04 1,81 (0,99 0,71 |0 0 0 0 0,89 1,37 [2,5 3,63
IMupora mectroctu 50°

35 2,77 12,01 |1,57 |1,27 |1,11 [1.05 (1,08 |1,19 [1,42 |1,79 |2,44 |3.12

50 4,06 12,38 |1,56 1,24 |1,04 [0,95 [0,98 [1,33 1,44 |2 3.22 |5,27

65 4,46 12,47 1,61 |[1,16 0,93 (0,82 [0.87 |1,04 |1,37 |2,02 |3,47 |59

90 4,46 12,26 |13 10,84 |0 0 0 0,72 11,06 |1,77 |3,36 6,04
IMupora mectHocTU 55°

40 4 247 11,79 1,37 |L,17 1,09 |1,12 |1,26 [1,56 [2,11 |3,27 |4,91

55 3,37 12,99 1,87 |1,34 |1,09 [0,99 1,03 1,21 |1,59 |2,38 |4,81 |5,85

70 9,29 13,11 |1,83 |1,26 |0,98 |0.87 |0,91 (1,11 |1,51 |2,41 |52 |6.4

90 9,52 12,95 1,57 |1 0,73 |0 0 0,84 1,26 |22 |517 |6,45
IMupora mectroctu 60°

45 7,53 13,23 2,08 |1,49 |1,25 1,15 |1,19 [1,36 [1,76 [2,59 [5,03 [14,42

60 8,85 14,11 |2,18 |1.46 |1,16 |1,04 |1,09 [1,30 (1,80 |2,96 |[13,71 17,29

75 9,57 14,28 12,13 |1,38 |1,05 1,92 0,97 1,12 [1,7 |3,01 |15 18,99

90 9,64 14,16 1,92 |1,16 |0,85 0,74 0,77 (1,01 (1,52 |2,85 15,26 (19,39




MNPUJIOKEHUE 4
Obs3amenvroe

PACYET
rOJOBOT0O (CE30HHOI'O) KIIJI U CYMMAPHOI'O KOJIMYEC TBA
TEIUIOTBL, BBIPABOTAHHOW YCTAHOBKOUW COJIHEUHOI'O
TOPSIYETO BOJIOCHABXXEHUS

I'onosoii (ce3onnblit) KI1JI onpeaensercs no rpaguky B 3aBUCUMOCTU OT
IUIOLIA M CONHEYHBIX KOIIEKTOPOB A, M? /(T'JIK CyT), M BMECTUMOCTH GaKa
akxymyisropa ¥, m /(I'JIx -cyT), IpUXOJIIEIOCS Ha eIIHUIY CyTOYHOH
TEIUIOBOH HArpy3KU TOpS4ero BOJOCHA0KEHUs, KOTOPbIE BEIUUCIIAIOTCS 110

dbopmynam:
Ao 10A
4,19G(t,,— t,)
v__ 10V

4’1 9G(tw2 - twl)
CymmapHoe konudecTBo Temnorsl O, I'JIxk, BeIpaGOTaHHON YCTaHOBKOM,

ompenensiercs mo popmyie
Q=Any.g

z,j,1
1€ Z — YHCJIO MECALICB pa60TI)I YCTaHOBKH; J — YHUCJIO ,Z[Heﬁ B MECAIIC.

a rarsel B

I

4 h
IpuHIMNuajJbHbIe  CXeMbl  YCTAHOBOK  COJIHEYHOr0  Iops4ero
BOJOCHA0KEHUS
a) — C €CTECTBEHHOM LMpKy/sLMeil; 6) — OZHOKOHTYpHasl; B) — IBYXKOH-
TypHas; ) — JABYXKOHTYpHasl C IIOCTOSHHOM TeMIIEpaTypoil BOIbBI; 1) —
TPEeXKOHTYpHasl; €) —C JAByMsl 3MEEBUKaMU B Oake-akkymynsrope 1 —
COJIHEYHBII KOJUIEKTOp; 2 — OaK-aKKyMyJaTop; 3 — ayOnep HarpeBa BOABL;



4 — IWMPKYISIUOHHEIA HAacoc; 5 — TEIUIOOOMEHHUK; 6 —peryiasTop
TeMIepaTypsl
MNPUJIOKEHHUE 5
Cnpasounoe
OCHOBHBIE TEPMUHBI

Jlybnep — TpaAWMIUOHHBIH HMCTOYHHMK TEIUIOTHI JUISL JIOTpeBa BOJIHI,
HOJYIEeHHOH B YCTAHOBKE COTHEYHOT'O TOPSYET0 BOJOCHAOKEHHS.

TerronpueMHEIH KOHTYp — KOHTYP, B KOTOPOM IIPOHCXOIHUT HAarpeB
TEIUIOHOCHTEIISI HEOCPEICTBEHHO COJTHEUHOM YHEpPrHeH.

Bricora psma (6J10Ka) COTHEUHBIX KOJUIEKTOPOB — Pa3HOCTh OTMETOK
BEpXHEH TOYKH OTOrO psAfa M HIDKHEH TOUKHM IOCIEAYIOUIEro psina
COJTHEYHBIX KOJUICKTOPOB.

IpuBeneHHbI K03()(HUITUEHT TEIUIONOTePh COMHEYHOr0 KOJIIEKTOpa —
npomsBenieHre ko3 umpenta 3()(EeKTHBHOCTH KOIEKTOpa Ha MONHBII
K03() QUIHEHT 1OTeph.

IpuBeneHHass HHTCHCUBHOCTD TIOTJIONICHHOM COTHEYHOH pajualuyd —
npon3BesieHre 3()()eKTHBHOCTH COMHEYHOTO KOJUIEKTOpPAa Ha MHTCHCHBHOCTD
HOTJIONEHHON PaIHaIliL.

KosddumreHT 3 eKTHBHOCTH CONHEYHOTO KOJUIEKTOPA — OTHOILICHUE
(haKTHYECKH IIOTJIOMICHHOM IIOJNEe3HOH OSHEPrHM K MONEe3HOH BHEPIHH,
HOTJIONEHHON B Cilydae, KOIZla TeMIlepaTypa MHOIIOMAoNell ILIacTHHEI
paBHA TEMIIEPaType KUIKOCTH.

COJHIENOrIomaromas IMOBEPXHOCTh  COMTHEYHOro  KOJJIEKTOpa —
IUIOIIa/ b MTOBEPXHOCTH COJMHEYHOTO KOJUIEKTOPA, Yepe3 KOTOPYIO MeperaeTCs
COJTHEYHAs! YHEPTHs TEIUIOHOCHUTEITIO.

IpuBeneHHast onTHYecKast XapaKTePHCTUKA COTHEYHOTO KOJIEKTOpa —
npomsBesieHHe Ko duimeHTa 3 (eKTHBHOCTH KOJUIEKTOpa Ha IIOIIIOIIa-
TETBHYI0 CIIOCOOHOCTh IUTACTHH KOJIEKTOpa W Ha IPOITyCKATEIbHYIO
CIIOCOOHOCTB TPO3PAYHOTO TIOKPBITHSI.

PaBHOBecHas TeMIepaTypa — MaKCHMallbHas TeMIIepaTypa IUIaCTHHE
KOJIIEKTOPA TIPU OTCYTCTBHH IOJIE3HOTO OTBOJA TETLIOTHI.



