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BBOJSATCS BIIEPBBIE

1. O0mue nos10KeHUs

1.1. Hacrosimme HopMbl pacnpocTpaHSIOTCS Ha TNPOSKTHPOBAHWE BHOBB CTPOSIIIMXCA M PEKOHCTPYHUPYEMBIX YCTAaHOBOK
COJTHEYHOTO TOPSTYETO BOAOCHA0KEHMS C IUIOCKHMH COJHEYHBIMU KOJUICKTOPAaMH ISl XO3SHCTBEHHO-OBITOBBIX HYXI KWIBIX U
0OIIECTBEHHBIX 3/1aHHUH, a TAKXKE BCIIOMOTATEIbHBIX 3/IaHUI 1 TIOMELICHUH TPEATIPHSTHH.

[Ipy MpOEKTHPOBAaHWM YCTAHOBOK COJIHEYHOTO TOPSYEro BOAOCHAOKEHMS CIIEAyeT BBINOJIHATH TPEOOBaHWS, MPETyCMOTPEHHBIC
CHulI 2.04.01-85.

1.2. Hacrosmune Hopmbl HE pacnpOCTpaHSIOTCS Ha INPOEKTHPOBAHHME TEIJIOBBIX IYHKTOB, a TaK)Ke CHCTEM TOpsiYero
BOJIOCHAOKEHUS LTSI IOAA4X BOJIBI:

Ha TEXHOJIOTHUECKHE HYX/IbI IPEIIPUSITHH, 3TaHUI U COOPY>KESHHIT;

JUIsl JIedeOHBIX TPOLENyp B 3MaHUAX JIEUeOHO-NPO(MIAKTHUECKUX YUPSKACHUH M APYTUX 3/aHMSX, a TaKKe Ha KOMILICKTHBIC
OBITOBBIE YCTAaHOBKHM COJIHEYHOTO TOPSYETO BOJOCHAOKEHUS, BBITyCKAEMBIE IPOMBIIIICHHOCTRIO II0 COOTBETCTBYIOIIUM
TEXHUYECKUM YCIIOBHUSIM.

1.3. YCcTaHOBKH COJIHEYHOTO TOPSYEro BOJOCHAOXKEHUSI, KaK MpaBHJIIO, clienyeT npuMeHsTs B paiionax CCCP, pacnonokeHHBIX
1okHee 50° c.m.

MeToauka onpeaeieHUsI IKOHOMHYECKOI 11e71ec000Pa3HOCTH MPUMEHEeHHs dTHX YCTAHOBOK NMpHUBeieHa B mpuJ. 1

1.4. Hacrosimne HopmBbr ycTaHaBIHBAIOT:

OCHOBHBIE TPeOOBaHMUS K KOHCTPYKIIUSAM M 000pYIOBaHUIO;

METOJMKY TEIUIOTEXHIMYECKOTO PAcueTa YCTAHOBKH COTHEYHOTO TOPSIYETO BOTOCHA0KEHHS;

METOJMKY ONPEICNICHNUSI TEXHUKO-9KOHOMHYECKON IIeTIeCO00Pa3HOCTH HCIIOJIB30BAHUS COJIHEYHON SHEPIHU UIS HYXKI TOpsYero
BOJIOCHAOKEHNSI.

1.5. B mpoekTax ycTaHOBOK COJTHEYHOTO TOPSIYEro BOJOCHAOXKEHMUS KIIIBIX M OOIIECTBEHHBIX 3/1aHHUH, a TAK)KE BCIIOMOTATEIBbHBIX
3MaHUI M TIOMEUICHUH NPequpHsATHH JOJDKHO OBITh YKa3aHO, YTO B IENAX HAJSKHOCTH PAabOTHI 3THX YCTAaHOBOK CIIEIyeT
MIPOM3BOANTG WX PETYIMPOBKY M HATAAKY U OOECTIedeHHs ONTHMAIBHOTO pPEXHUMa padOThl HACOCOB, COOTBETCTBYIOILIYIO
HacTpOWKy MpHOOPOB aBTOMATH3AINH, IPUHSITHIX B IPOEKTE YCTAHOBOK, a TAKXKE IPEIyCMaTPHBATh YKAa3aHHSI O MEPOIIPHUATHSX MO
TEXHHUYECKOH SKCIUTyaTalluy 3THX YCTAaHOBOK.
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1.6. DyeKkTpUUYeCKUe YCTPOWCTBA YCTAHOBOK COJHEYHOTO TOPSIYEro BOMOCHAOXKCHUS JIOJKHEI OTBEYaTh TpeOoBaHUsAM [IpaBun
YCTPOHCTBA 3IICKTPOYCTAaHOBOK.

2. OcHOBHOE 000pYy/10BaHNE YCTAHOBOK COJTHEYHOT0 rOpPsiiero BoJ0CHAOKeHH s

2.1. lnst yCTAaHOBOK COJIHEYHOTO TOPSIYEro BOJOCHAOXEHHsI CIeAyeT MPUMEHSATh IIOCKUE TPOTOYHBIE COMTHEYHbBIE KOJUIEKTOPBI C
OJIMHAPHBIM UITU IBOWHBIM OCTCKJICHHEM.

2.2. B ycTaHOBKaxX COJHEYHOTO ropsdero BOJOCHAOXKEHHsI CIEIyeT MCIOJb30BaTh BOJSIHBIC HACOCHI, IPUMEHSIEMbIE B CUCTEMAaX
ropsiIero BOJOCHA0KEHNUS M OTOTLIICHUSI 3IaHHUH.

[pu nprMeHEeHUH B COJHEYHBIX YCTAHOBKAX TOpsiYero BOAOCHAOKEHHs aHTH(PHU30B cieayeT IpuMeHsaTh Hacocsl Tuna [IBL] unu
JIPYTye HACOChI QHATIOTHYHON TePMETHYHOCTH.

2.3. Tlpu ycTaHOBKE HHUPKYJISIUOHHBIX HACOCOB B JKHIJIBIX JOMAxX CIEAYET MPUMEHSITh MaJOIIYMHbIC HACOCHI MJIH IPUHUMATh MEPBI
K CHIDKEHUIO IITyMa U BHOparuii 1o HopM, norryctumbix CHull 1I-12-77.

2.4. Tlepenaua TEIIOTHI U3 OJHOIO KOHTYpa YCTAHOBKM COJHEYHOIO TOPSYEro BOAOCHAOKEHHS B JPYroil OCYIIECTBISETCS
CKOPOCTHBIMH TEITOOOMEHHUKAMHU 1 0aKaMH-aKKyMYJISITOPaMH C TEII0O0OMEHHUKAM.

Ilpu pacdere MOBEpXHOCTEH TEMIIOOOMEHHUKOB CJIEAyeT NMPUHUMATh BEIWYMHY CPEIHEIOrapu(QMHUYECKOTO TEeMIepaTypHOTO
Harropa, Ho He 6onee 5°C.

3. KoncTtpynpoBaHue yCTAHOBOK COJTHEYHOT0 TOPSYero BOAOCHAOKEeHHUS

3.1. Bb1Oop yCTaHOBOK COJIHEHYHOTO TOPSYEro BOJOCHA0KEHUSI B 3aBUCHMMOCTH OT THIIA M Ha3HAYEHHs 3[aHUS MPOU3BOJUTCS IO
TabJInIE.

Ne Tun 3nannit Y CcTaHOBKU CONHEYHOIO ropsyero

ILIL. BOJIOCHAOXKEHHSI

1. Kemnunru, neruue nymessie, xxuibie | Ce3oHHbIe 6e3 nybnepa
JoMa ¢ KOTEIbHO! ISl OTOIUICHHS

2. TlaHCHOHATBI CE30HHOTO JICUCTBUS, Ce3oHHBIE ¢ Ty0IIepOM UL TOKPBITHS pacxoa
MIHOHEPCKHUE Jarepst ropsiaeil BOABI Ha TEXHOIOTHUECKUE HYKIbI

3. BosabHuIe!, rocTHHULIBI, CAHATOPHUH, Cesonnbie co 100% obecre4eHHOCThIO
JIETCKUE Cajibl, 0aHU, IpaveyHbIC U ropsiueii Bogoii ot xydiepa
MIpeNPUATHS OOIECTBEHHOTO
MIUTaHUSL

4. 31aHus, TOAKIIOYCHHBIC K Ce30HHBIC M KPYTJIOTOANYHBIE C
MIOCTOSHHO-ACHCTBYIOIMM CHCTEMaM | HCIIONB30BaHHEM HCTOYHHKA SHEPTHH B
TEIIOCHA0KEHUS KauecTBe JOTpeBaTeIsl

5. JKunble 31aHHUSA ¢ aBTOHOMHBIM Ce30HHBIE U KPYTJIOTOJUYHEIE C
TEeIIOCHAOKEHUEM IyOIHpoBaHUEM OT aBTOHOMHOT'O HCTOYHHUKA

TeIa

3.2. OCHOBHBIC IPUHIUIHATHHBIE CXEMBI YCTAHOBOK COJTHEYHOTO TOPSIYEro BOJAOCHAOKEHHS IIPUBECHEI B TP 2.

3.3. YCTaHOBKM COJIHEUHOTO TOPSYEro BOJOCHAOKEHHSI C €CTECTBEHHOHM IUPKYJSINMEH, KaK MPaBmiIo, CIEAyeT HPUMEHSTh MpH
ILIOMA/IH COTHEUHBIX KOJLUIEKTOPOB 10 10 M.

3.4. Ce3oHHBIE yCTaHOBKHM 0e€3 AyONMPYIOIIEr0 HWCTOYHHKA TEMJIOTHI C HPUHYIUTENFHONW LUPKYISAIHMEH MOKHBI paboTaTh B
peXuMe ¢ IOCTOSTHHOW TeMIIEPaTypoil ropsiuei BOJBI.

3.5. B kadecTBe TEIUIOHOCUTENS B TEIJIONPHUEMHOM KOHTYpPE JBYXKOHTYPHBIX YCTAHOBOK CIIEHAYET HMPHUMEHSTh, KaK IPABHIIO,
JICa’pHPOBAaHHYI0 BOJY MWJIM HETOKCHYHBIM M Heroprounid aHtugpus. Jlomyckaercss NpUMEHEHHE aHTU(PU30B HAa OCHOBE
STWICHDMKONA. [Ipn 3TOM ciemyeT NpUMEHATh OaKU-aKKyMYISTOpHl C JBYMsI HE3aBUCHMBIMH TEIUIOOOMEHHHKAMHU WIIH
TPEXKOHTYPHYIO YCTaHOBKY.

3.6. YCTaHOBKM COJTHEYHOTO TOPSYEro BOAOCHAOKEHWS JIOJDKHBI OBITh B3aUMOCBS3aHBI C JIyONUPYIOMIMMHU TETUIOBBIMH
nucrouyHnKaMu (korenbHOH, TOLI, 3JeKTPOKOTIOM M T.II.), MCHOJB3YEMBIMH B KadeCcTBE JOTPEBATElNsi BOABI IMPEIBAPUTEIHHO
HarpeToi yCTaHOBKOM COJTHEYHOTO TOPSYEro BOJAOCHA0KEHHS.

3.7. B neTHHX AymIeBHIX pacriojiaraeMblii (CBOOOIHBIN) HAIlOp Y CMECHTEIIs JTylia cieayeT NpuHuMars He meHee 1,5 m. IIpu aTom k
KOKAOMY CMECUTEIIO [OJDKHA OCYHIECTBIATHCA CAMOCTOSITENbHAs IOJBOJKA TOpsAYed W XOJOJHOM BOABI, KOJJIEKTOPHOE
pactipeiefieHie BOJIbl B 3TOM CIIy4ae He AOIYCKaeTcsl.

3.8. TIpocTpaHcTBEHHOE pa3MeEIIEHHE COTHEYHBIX KOJUIEKTOPOB CIEAYET ONPEAEIATh C YYETOM THIA 3aCTPOHKH, JIAHIMAPTHBIX U
KJIMMaTHYECKUX YCIOBHUM, BO3SMOXHOCTEN CTPOUTEIBHON IUIOIAAKY.

ConHeuHble KONJIEKTOPHI, pa3MellaeMble Ha KPOBJIE 3[aHUM, JOIKHBI paclonaraTthCs Ha OMopax. PaccTosHue OoT KpoBau A0 HU3a
MOHTa KPOBJIH.

3.9. OnTuManbHON OpHEHTAIel COJTHEYHBIX KOJUIEKTOPOB CUMTAETCS IOT ¢ BO3MOKHBIMU OTKJIOHEHUSIMH Ha BOCTOK A0 20°, Ha
3amap - 10 30°.

YT05 HaKJIOHA COJHEYHBIX KOJUIEKTOPOB K TOPH30HTY Clle[yeT NPUHHUMAaTh Ul YCTAaHOBKH, Pa0OTaIoIIel KpPYIJbli Tojl, paBHBIM
IIMPOTE MECTHOCTH; B JICTHHUM MEPUOJ - IIUPOTE MECTHOCTH MUHYC 15° B OTOMUTENBHBIHN EPUOJ - IIUPOTE MECTHOCTH IIIOC 15°.
3.10. Pacuer onopHBIX KOHCTPYKIHUH 110/1 COJTHEYHBIE KOJUIEKTOPHI CIIEAYEeT BECTH C YUETOM BETPOBOM U CHETOBOM Harpys3ok.

Ilpu CcTpPOUTENHCTBE YCTAaHOBOK COJHEYHOI'O TOPSYEro BOJOCHAOKEHHS B CEHCMHMUYECKHX pailoHaX KOHCTPYKIIMM CIeayeT
MPOEKTUPOBATH C YIETOM CEHCMHUECKUX BO3CHCTBU.



3.11. Tlpu NpPOEKTUPOBAHUHM YCTAaHOBOK COJIHEYHOTO TOPSYEro BOJOCHAOKEHHS Ha MPOCATOYHBIX M BEYHOMEP3JIBIX TPYHTaxX
cllelyeT TpeaycMaTpuBaTh, 4TOOBI TPYHTHI TOJA 3JaHUSIMH M COOPYXEHHSIMH HE 3aMadydBaJIUCh NpU cOpoce W yTeuke
TEIJIOHOCHUTEIIS.
3.12. Cnenyer npenycMaTpuBaTh TEIIOBYIO H30JISLIUIO 0aKOB-aKKyMYJISITOPOB, TETIIOOOMEHHUKOB M TPYOOIIPOBOJIOB.
TepMudeckoe CONMPOTHBIEHUE TEIUIOBOM W30JSIMU TPYOOIIPOBOJOB M O0OPYIOBaHMUS JOJDKHO OOECIeYMBaTh IOTEPIO TeIlia He
6onee 5%.
3.13. Cnenyer npeaycMaTpuBaTh yCTPOICTBA 7Sl OMOPOXKHEHUS M 3all0JIHEHHSI TeTHOIIPUEMHOTO KOHTYpa.
B kaxmoi ycTaHOBKE COJIHEUHOT'O TOpSIYEro BOAOCHAO)KEHMs CIeAyeT MperycMaTpUBaTh YCTPOMCTBA Ul yIaJeHWsl BO3IyXa U3
Hee.
3.14. B ycTaHOBKaX C €CTECTBEHHOM LIUPKYNALUEH ClIeTyeT:
TpyOOIIPOBOABI, TOAAIOIINE BOJY B COJHEYHBIE KOJUIEKTOPHI, a TaK)Ke BOJONPOBOJIHYIO BOAY, NMPHCOCAWHATH K HIDKHEH 4acTu
0aka-akKyMyJsITOpa;
TpyOOIIPOBOABI, OTBOJISIINE HATPETYIO BOJLY OT COJHEYHBIX KOJUIEKTOPOB M MOJAIOIIME €€ B CUCTEMY TOpsiuero BOJAOCHAOKEHHS,
NPUCOEIMHAThL K BEpXHEH 4YacTu Oaka-akKymyisitopa. s coeaMHEHUs! CONHEYHBIX KOJUIEKTOPOB € 0aKkOM-aKKyMYJISITOPOM
ClIe/lyeT UCTIONb30BaTh TPYOBI C IMaMETPOM YCIOBHOTO MPOX0/ia HE MeHee 25 MM.
3.15. TlpokiaiKy MarucTpajibHBIX TPYOOIPOBOJIOB YCTAHOBOK COJIHEYHOT'O FOPSIYETo BOJOCHA0KEHUS CIelyeT PelyCMaTpUBaTh C
ykioHoM He MeHee 0,01 - ams yCTaHOBOK C eCTeCTBeHHOM Iupkymauueil teruonocurens; 0,002 - s ycTaHOBOK C HACOCHOM
LUPKYJSIIHUEH TENI0OHOCUTES.
VYKIJIOHBI TPYO MOJBOJIOK K COTHEUHBIM KOJUIEKTOpaM CIeAyeT IPMHUMATh PaBHBIMHU 5-10 MM Ha BCIO AJIMHY ITOJBOJKH.
3.16. Ilpu mpoeKTUPOBAaHUK YCTAHOBKH COJIHEYHOTO TOPSYErO BOJOCHAOXKEHMS CIeyeT MpeaycMaTpuBaTh BO3MOKHOCTE MOMKHU
COJIHEYHBIX KOJJIEKTOPOB.
3.17. Ilpu paccTaHOBKE COJIHEYHBIX KOJIJIEKTOPOB PACCTOSIHUE MEXIY pAJaMU HIH OJOKaMH COJHEYHBIX KOJIJIEKTOPOB IIO
TOPH30HTAIM CIEAYyeT, KaK IPaBHJIO, NPHHUMATh PaBHBIM 1,7 BBICOTHI psia WM OJOKa COJHEYHBIX KOJUIEKTOPOB IIPH
KPYIJIOTOIMYHOM AEHCTBUM YCTAaHOBKH M PaBHBIM 1,2 BBICOTHI psijia - IPH JIeTHEH paboTe yCTaHOBKU.
3.18. B mpoekTe, Kak MpaBuio, cleayeT MpeaycMaTpuBaTh BO3MOXKHOCTh M3MEPEHUS TEMIIEPATYphl MEpe]l BXOJOM M Ha BBIXOJIE
TETUIOHOCHUTEJISL U3 TPYIII COTHEYHBIX KOJUIEKTOPOB (IIPH MapauIeIbHOM MPUCOSIMHEHHH STHX TPYII), TEIUIOOOMEHHUKOB, OaKOB-
aKKyMYJIATOPOB, a TAKXKE YCTAHOBKM MaHOMETPOB B HIDKHEH TOUKE TEIIONPUEMHOTO KOHTYpA.
3.19. [ns oOecriedeHHs TOCTOSHHOW TeMIIEpaTyphl TOpSYed BOMBI, BBIXOIIIICH W3 YCTAaHOBKH COJHEYHOTO TOPSYEro
BOJIOCHAOKEHUS, CIIEAYET UCTIONB30BaTh aBTOMATHUECKHE PETYIIATOPHI TEMIIEPATYpPHI.
3.20. [ns ynpaBieHHS UHPKYIAIMOHHBIMA HAacOCAMH YCTaHOBKH COJHEYHOTO TOPSYEro BOJOCHAOKEHWSA, padoTaromieid c
MTOCTOSTHHBIM PacXo/I0M TEINIOHOCHUTEINS B TEIIIONPHEMHOM KOHTYPE, ClIeAyeT NPUMEHATh quddepeHnnansHbIe TEPMOPETYISITOPHI,
OIMH JAaTYMK KOTOPBIX YCTAHABIMBACTCS HA HIKHEH MOBEPXHOCTH IUIACTHHBI COJHEYHOTO KOJUIEKTOpPA ITOCIETHErO IO XOIY
TEMIOHOCHUTENS,, a BTOPOH - B 0aKe-akKKyMyJIsiTOpe Ha YpPOBHE BXOJHOTO MarpyOka XOJOAZHOW BOJIBI, & B CKOPOCTHOM
TEI000MEHHUKE - Ha MaTpyOKe BBIX0/1a TOPSYel BOJBI M3 HETO.
3.21. lns 6onee 3¢hpexTHBHON pabOTHI COMTHEYHBIE KOIJIEKTOPHI CIIEAYeT COSANHATH B TPYIIIBI IO CMEIIaHHOM cxeMe. [[BirkeHne
TEIJIOHOCHUTEIISI B COJTHEYHBIX KOJUIEKTOpaXx CIIeIyeT IpeyCMaTpHBaTh CHU3Y BBEPX.
3.22. B ycraHOBKax COJHEYHOTO TOPSYEro BOJOCHAOKEHHS C OOJBIION TIJIOMIAAbI0 CONHEYHBIX KOJUIEKTOPOB CIEIYeT
MIpeAycMaTpruBaTh BO3MOKHOCTD OTKJIIOUCHHS OTIEIBHBIX CEKIMH B CITydae BBIX0Ja UX U3 CTPOsi 0€3 OCTaHOBKHU BCEH YCTaHOBKH.
3.23. B yCTAaHOBKAX COIHEUHOTO TOPSYEro BOIOCHAGKCHHS C IUIOMIANbIO CONHEUHBIX KOJUIEKTOPOB Oomee 25 M’ clemyer
IIpeaycMaTprBaTh YCTAHOBKY PE3E€pBHOTO HAcOCa B TEIUIONPHEMHOM KOHTYDE.
3.24. [l yno6HOTO M 0€301acHOr0 OOCTYKUBaHUSI 000PYIOBaHUS U apMaTyphl YCTAHOBKH COJTHEYHOTO TOPSIYEro BOJOCHAOKEHUS
B IIPOCKTE CIIEAYET MpEeTyCMaTpUBaTh IOCTOSHHBIC IUIOMIAIKH M JIECTHHUIBI C TEepHiIaMu BbicoToi He meHee 0,9 M, mmeromme
CIUIONIHYIO OOmMBKY mepwi moHn3y He MmeHee 0,1 M. IlepexonHple IUIOMAJKH W JIECTHHIBI JOJDKHBI MMETh INepHiia ¢ 00enx
CTOPOH.
[IpuMmeHeHne MIaIKuX TUIOMIAZ0K U CTYIIEHEH JIeCTHHI 3anperniaercs. JIeCTHUIIBI OJDKHBI UMETh MHUpHUHY He MeHee 0,6 M, BBICOTY
Mexay crynensaMu He 6oree 0,2 M, mupuHy cryneHeid He menee 0,08 M.
JlectHuts! BeIcOTOH GoMiee 1,5 M IOIDKHBI yCTaHABIMBATHCS C YIIIOM HAKJIOHA K TOPH30HTANIH He 6omee 50°.
[Hupura cBOOOAHOTO MPOXOAA 111 OOCTYKUBAHUSI COTHEYHBIX KOJIJIEKTOPOB, apMaTypbl, KOHTPOJIbHO-U3MEPUTENbHBIX TIPHOOPOB
U Apyroro o06opynoBaHus 1oibkHA ObITE He MeHee 0,8 M.
OOcmyXnBaHHE YCTaHOBOK COJTHEYHOTO TOPSTYETO BOJOCHAOXKEHHS Ha BHICOTE 10 5 M OT HOBEPXHOCTH 3E€MJIH, TIEPEKPHITHI HIIH
pabounx HACTUIIOB JIOMYCKAETCS C MPUCTABHBIX JICCTHUIL M TIEPEIBIDKHBIX BBIMIEK, OTBedaromux Tpedosanmsm CHull I11-4-80.
4. Pacuer ycTaHOBOK COJTHEYHOT0 ropsiyero BOJ0CHAOKeHH
4.1. Bce THIBI YCTaHOBOK C IyONMPYIOLUIMMH HCTOYHMKAMH PAaCCUMTHIBAIOTCS MO JAHHBIM Mecsla ¢ HauOoJbIIeH CyMMOM
COJIHEYHOM pa/inalivuy 3a IepHol paboThl, a CHCTEMBI 0€3 TyOJIMpPYIONIEro HCTOYHHUKA - C HAMMEHBIIIEH.
4.2. Tlmomans COJNHIEMOTIONIAMONIEH TOBEPXHOCTH KOJUIEKTOPOB YCTaHOBKM 0e3 Jy0OsiepoB A, M, CIIeZlyeT OIpenensiTh IO
dbopmyre
A=G/Yg;, @

1

rae G - CyTO4HBIN pacxoJ ropsiueil BoJbl B cUCTEME Topsiuero BojocHadxkenus G, kr, npuaumaetcs no CHull 2.04.01-85;
2 2
g; - 4acoBasi MPOU3BOIUTENILHOCTh YCTAHOBKH, OTHECEHHAS K 1 M~ TIOBEPXHOCTH COJIHEYHOTO KOJIEKTOPA, KI/M "}



i - pacueTHBIE Yachl pabOTHl YCTAHOBKH.

[lpn HepaBHOMEpHOM TOTpPEOJICHMH TOpsiUei BOJBI TI0 MECSIaM B YCTaHOBKAaxX Oe3 IyOJiepoB pacdeT IUIOIAIH COJHEYHBIX
KOJIJIEKTOPOB CJIE/TyeT BBIIIOIHATH M0 BEJIMYHHE CYTOYHOTO Pacxojia Topsiueil BOJbI KaXKI0T0 MecsSNa U MPUHUMATh HanOOIBITYIO
13 MOJTy4EHHBIX IIOMAAEH.

YacoBast IpOU3BOANTEIBHOCTh YCTAHOBKH g; , KI/M, omIpeensercs mo Gopmyre

0,86U
&i=—F 2)
In max i 1
Imaxi — b2

rie U - npuBeaeHHbIE KOO(QOUIMEHT TEIUIONOTeps CONHEYHOro KosekTopa, Br/(M>K), B cIydae OTCYTCTBHS TMACOPTHBIX
JIAHHBIX MOKET ObITh MpUHAT 8 B/(M>-K) 17151 0IHOCTEKONBHBIX KOILIEKTOPOB 1 5 BT/(M>K) - 17151 ABYCTEKOIbHBIX;

t1, t; - TEMITEpaTypa TEIUIOHOCUTENS Ha BXO/IE M Ha BBIXO/IE€ COJTHEYHOTO KOJuIeKTopa, °C

Temneparypa Ha BxoJe t, onpeznensiercs o popmyie

tz = th +5 OC’

rze t,, - TpedyeMas TemIeparypa ropsiueii Bozsl.

Temmeparypa Ha BX0Je onpeaensercs no Gpopmyine

tl = th + SOC s
rae th - TeMIICpaTypa XOHOI[HOﬁ BOJIEI.
B OTHOKOHTYPHBIX CUCTEMAX | =y U Iy = lyyy.

PaBHOBecHas TEMIICpaTypa KaxKJA0ro 4aca tmaxi OIPEALIIACTCA 110 (I)OpMyJ'Ie
tmaxi = qoi /U +1eis 3)
o o 2
dp; - IPUBCACHHAsA MHTCHCUBHOCTD IMOIIOIICHHOU COJIHEYHOU paaualny, Bt/™m , OIIPCACIACTCA IO MPUJIL. 3,

t,; - TEMIIepaTypa HapyXHOTo Bo3ayxa, °C.

Ipumeuanue. [Ipu OTCYTCTBHM B TEXHHUYECKMX XapaKTEPUCTHKAX CONHEYHBIX KOJUIEKTOPOB BETMYHMHBI COJHICTIONIONIAOMICH
TTOBEPXHOCTH €€ ClieayeT NpuHuMaTh paBHoU 0,9 - 0,95 rabapuTHO# mITomMaan KOJUIEKTOpa.

4.3. Inomanp CONHIEMOTIIOMAIONICH MMOBEPXHOCTH KOJUIEKTOPOB YCTAHOBOK C E€CTECTBEHHON MUPKYIAIHEH TETTIOHOCHUTEINS
2
CIIeIyeT OTpeeNsaTh Mo Gopmyrie (1), a 9acoByr0 MPOU3BOAUTENBHOCT YCTAHOBKHU g, KI/M~, TI0 (OpMyIIe

o 0,086[qq; —Ulty; —14;)]

. 4
g U (4)
1+
qoi —U; — o)
B 0IHOKOHTYPHBIX YCTAaHOBKAX TeMIepaTypa Ha Bxoje ¢, ~C, onpefensercs no Gopmysie
2
ty =t +107g/V, ®)

rae V - yuenbHbIit 06beM Gaka-akKymysiaTopa (00beM Gaka Ha 1 M” ILIOMIAIH COTHEYHOrO KOJIEKTOPA), IPMHUMAETCS PABHBIM
0,06 ma 11, 0,07 - g 1T u 0,08 MM - mist [V KITMMAaTHYecKoro paiioHa.
B JIBYyXKOHTYPHBIX YCTaHOBKAX TeMIlepaTypa BOJbl Ha BxoJie TpuHuMaetcs Ha S°C Bhllle, onpeaeneHHoi no popmyane (5).
B nepBeIii yac paboThl yCTaHOBKH TeMIlepaTypa Ha BXOZe IPUHUMAaeTCsl paBHOM TeMIepaType BOAbI B Oake-aKKyMyJsaTope.
4.4. Ilpu OTKIIOHEHUH COJHEYHBIX KOJUIEKTOPOB OT O)KHOW OPHUEHTAIMU 10 15° KOJIMYECTBO MOIIOLICHHOH pagualuy CHHKACTCS
Ha 5%, npu otkiaoHeHn# 10 30° - 10%.
4.5. TInomma/p COMHIENOTOMAIOIEH TOBEPXHOCTH YCTAHOBOK C Ay0i1epoM A, M°, ClIeyeT Onpeaesth o Gopmyie
e L16G(ty5 —th), ©

n2g;

1

. o 2
Ie ¢; - WHTCHCUBHOCTH MAJAIONICH COJHCYHOW paguallid B IUIOCKOCTH KOJUIEKTOpa, BT/M~, ompenensercs mo mpwi. 3 B

uHTepBasie oT § 710 17 4 Al COMHEUHBIX KOJIEKTOPOB I0KHOUW opueHTaluu. [Ipu OTKIOHEHUH OT ora K BOCTOKY WUJIM 3amaay Ha
KaXJIple 15° MHTEpBaJl BPEMEHU HAaUMHAETCS paHbllle WX Mo3Xe Ha | u;
n - KII/] ycTaHOBKM COJHEYHOTO rOpsiYero BOAOCHAOKEHHS.

KoaddunmeHt none3Horo NelcTBUsl YCTAaHOBKH ONpe/essiercst o popmysie



oU[0,5(t, +1,)—1,]
b
2.4
i
rae O - mpuBeIEHHAS ONMTHYECKas XapaKTepHUCTHKa KoJulekropa. IIpw OTCYTCTBHM MACHOPTHBIX JAHHBIX MOXKET OBITh MPUHSATA

pasHoi#t 0,73 1151 OAHOCTEKOIBHBIX KOJIEKTOPOB U 0,63 - 1715 IByCTEKOIBHBIX;
t, - cpenHss THEBHAs TeMmeparypa Bosayxa °C.

(7

n=0,.80-

4.6. Ecium wmakcuManbHasg 4YacoBas —TEIUIONPOM3BOAWUTEIBHOCTh YCTAaHOBKM COJIHEYHOTO TOPSYEro BOJOCHAOKEHUS C
MIPUHY/NTENBHON IUPKYIALMEeN BbIlIe MOTPeOHOI Mo rpaduKy Bomopa3bopa, TO B YCTaHOBKAax HEOOXOIUMO yCTpauBaTh Oaku-
akkyMyssTopsl. O6beM Gaka-aKKyMyssaTopa V , M’, IOIKEH ONPEeeNaThCs M0 CyTOYHbIM rpadHKaM MOJ0rpeBa BOJI B YCTAHOBKE
W BOJONOTpeONIeH s, a P X OTCYTCTBHH B 3aBUCUMOCTH OT KJIMMaTH4YecKoro paiioHa mo ¢opmyne V=(0,06-0,08)4, npunumas
Oonpiee 3HaYeHKE TSt [V KITMMaTHYEeCKOro paioHa.

4.7. Tlpu mepeMEeHHOM pacxojle TETUIOHOCHUTENsI B TEIUIONPHEMHOM KOHTYpE M KOHType HarpeBaeMoil BOJbI MOAOOP HAacOCOB
NPOM3BOJIUTCS TI0 MaKCUMalIbHOM Benu4uHe pacxona. [Ipy MoCTOSHHOM pacxojie TETUIOHOCUTENSI €ro YIeNbHBIH pacxo]| J0JKeH
IPHHEMAThCA B npeenax 20-40 kr/m’-d.

4.8. Tlpy npoeKTHPOBAaHUH YCTAHOBOK C ITEPEMEHHBIM PAacX0JJ0M TETUIOHOCHUTENSI pacdeT TEIIOOOMEHHUKOB CIIEIYET IPOU3BOUTh
TI0 CpeTHEYacOBBIM 3HAUCHHUSIM PacX0/10B BOJIBI M TETIFIOHOCHUTEIIS.

4.9. Pacyer 5KOHOMHHM TOIUTMBA 32 CYET MCIIOJIB30BAHMUS COJTHEYHOM SHEPrUU B, T y.T/T0x, CiieyeT npou3BOAUTH 1O (hopMyIie
B=0,0342 O/npor, ®)

rne Q - cymmapHoe koimdecTBo TermyioTel Q, I'J[k/rox, BrlpaboTaHHOE YCTAaHOBKOW COJTHEYHOT'O TOPSIYEro BOJOCHAOXKEHUsS 3a
ce30H (Tox), oTpeeNieMoe o TpHIL. 4;

Npor - KIIJI 3aMemmaeMoro HCTOYHUKA TETIOTHI.

[punaoxenue 1
Obsi3amenvroe

Onpenesienne IKOHOMHUYECKON 11€/1€CO00PA3ZHOCTH PUMEHEHUs] YCTAHOBKHU COJTHEYHOI 0
ropsiuyero Boa0CHa0KeHusI

YcraHoBKa COJTHEYHOTO ropsa4ero BOZ[OCHa6)KeHI/IH CUUTACTCA DKOHOMUYCCKH uenecooGpa3Hof/'1 IIpU BBINIOJTHEHHUHU YCIIOBUA

f<n,
II€ 1 - CE30HHBIH WIM TroJoBOW KO3()(UIMEHT MOJE3HOTO NEWCTBHUS YCTAHOBKHM COJIHEUHOTO TOPSYEro BOJOCHAOKEHUS,

ONpeneNsIeMblii 1o Mpuil. 4;
f - kpuTepuit SKOHOMHYECKOH APPEKTUBHOCTH YCTAHOBKH COJIHEUHOTO TOPSYEro BOJAOCHA0KEHHS, onpeiensieMoi o Gopmyie

_10%(Ey +a)k
376C qu
z,j,0

rne Ey - HopMaTHBHBIH K03(dunmeHT 3peKTHBHOCTH KalTUTaNbHBIX BIOKESHHH;

s

>

a - HOpMa OTYHCIIEHHS Ha ITOKPBHITHE SKCIUTyaTallMOHHBIX pacXoioB (IIPH OTCYTCTBUM HOPMATHUBHBIX JAHHBIX NPUHUMAaTh B
pasmepe 0,1 OT KanuTaIBHBIX 3aTPaT);

K - ylienbHbIE KaUTATbHbIE 3aTPAThl HA YCTAHOBKY COIHEUHOTO TOPAUYEro BOJOCHAOKEHHS, Py6/M’, COHEUHBIX KOJUIEKTOPOB;

C - yaenbHasi CTOUMOCTB 3aMelnaeMoii Tertotsl, pyo/I' k. [lpu f <n pacuer skoHOMH4ecKoH 3((EKTUBHOCTH BBITOIHSIETCS 10

CH 545-82 n CH 547-82.

IIpunoxenue 2
Pexomenoyemoe
YcTaHOBKH COJTHEYHOT 0 ropssuero BOI{OCHaﬁ)KeHHH
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COJIHEYHOTO TOPSIYero BOAOCHAOKEHHS OT BelMulH 4 u V'

Ilpniao:xenune 3
Obs3amenviioe

PacyeT HHTEHCUBHOCTH COJTHEYHON paguanuu

Pacyer ycTaHOBKH COJHEYHOI0 TrOpsiYero BOJOCHAOKEHHS BBIOJIHACTCS MO YacOBBIM CyMMaM IpSMOH W paccessHHOM
COJIHEYHOW paJualii W TEMIlepaType Hapy)KHOTO BO3Iyxa. BenudyrHa WHTEHCHMBHOCTH COJHEYHOH pajualii, TeMIepaTrypa
HapY>KHOTO BO3IyXa MPUHUMAIOTCA, KaK rmpaBuio, o "CrpaBounuky mo kimmMaty CCCP", T'mnpomereousaar, JI., 1966.
VIHTeHCHMBHOCTD MaJalolieil COJHEYHOH pagManuy Ui JII0OOTo IMPOCTPAHCTBEHHOTO IIOJIOXKEHMS COJHEYHOTO KOJUICKTOpa H
K&KIOT'0 Yaca CBETOBOTO JIHs ¢;, Br/m>, CIE/lyeT ONpeaensTh o Gopmysie

q; = Fsls + Pplp,

e Ig - MIHTEHCHBHOCTB MIPSMOMN COJTHEYHOM PajIMalliy, MaJaronlel Ha TOPU3OHTATLHYIO TOBEPXHOCTD, Br/v’ ;

I}) - IHTEHCHBHOCTb PAaCCETHHOM COTHEYHOM pavaly, Na1aoleil Ha TOPU30HTATBHYIO TOBEPXHOCTD, Br/um’;

P, Py - KO3 QUIHEHTHI TIOJIOKEHUS COTHEYHOTO KOJUIEKTOpa JJIs TPSIMOM M pacCessHHOM paJiialiii COOTBETCTBEHHO.



KOS(i)(i)I/IHI/IeHT MOJIOXKCHUA COJTHEYHOT'O KOJUICKTOpA JIL paCCGHHHOﬁ paguanuum CJICeayeT ONnpeaAciiaTh 110 (bopMyne

Py, =cos’b/2,

rne b - yrox HakJOHA COJIHEYHOTO KOJUIEKTOpa K TOPH3OHTY.

KoaddurmeHT nonoxeHns COMHEUHOTo KOIIeKTopa Py AT IPSIMOW COJHEUHOH paJfalliy CIIEIyeT ONPEASNATh 10 Tabiuie

JAHHOT'O IIPHUJIOKCHUA.

[IpuBeneHHyI0 HHTEHCUBHOCTD MOTJIOLUIEHHON COJIHEYHOU palualiu ¢, BT/ M2 , CIIeTyeT OmpenensTh o GopMyiTe

g0, = 0.96(Ps0515 + Ppoplp),
rae Og U 0p - COOTBETCTBEHHO MPHUBEICHHBIE ONTHUYECKUE XaPAKTEPUCTUKU COJIHEYHOTO KOJIEKTOpA JUIsS MPSAMOM M pacCessHHON
COJTHEYHO! pammarmu. IIpn oTCYTCTBHM MacHOPTHBIX JTAHHBIX MOTYT OBITh MPUHATHL: Og = 0,74 ;0 = 0,64 - 11 OMHOCTEKOIBHBIX

u 05 =0,63; 6p =0,42 - 115 ABYCTEKOJIBHBIX COJIHEYHBIX KOJIIEKTOPOB.

CpeuHeMecanme SHAYCHUA PS AJIsA COJTHEYHBIX KOJJIEKTOPOB I0KHOM OPHMEHTAIMH NPHU PA3JINYHBIX yIJjaX UX HAKJI0HA K

TOPHU30HTY
VYron nakinona |Mecsibl
KOJLIEKTOpA K
ropusonty b, |1 I m |V vV |Vl v vl |IX X X1 Xl
rpan
lupora mectHOCTH 40°
25 1,76 1,49 130 1,13 1,04 1 1,01 1,08 122 14 1,66 185
40 224 1,72 136 1,11 097 090 093 1,03 1,24 155 2,03 245
55 246 1,79 133 1,03 086 0,78 0,81 094 1,17 1556 2,18 2772
90 2,30 1,48 091 0 0 0 0 0 0,75 1,17 196 2,61
Iupora mecTHOCTH 45°
30 2,14 1,71 142 1,19 1,07 1,02 1,04 1,13 1,30 1,56 196 231
45 286 199 149 1,17 1,00 092 095 1,08 1,33 1,74 247 327
60 3,13 2,07 145 1,09 089 08 084 099 1,26 1,76 2,66 3,64
90 3,04 1,81 099 0,71 0 0 0 0 089 1,37 25 3,63
Iupora mectHOCTH 50°
35 2,77 2,01 1,57 127 1,11 1,05 1,08 1,19 142 1,79 244 3,12
50 4,06 238 1,56 1,24 1,04 095 098 1,33 144 2 322 527
65 446 247 1,61 1,16 093 082 0,87 1,04 137 2,02 347 59
90 446 226 13 084 0 0 0 0,72 1,06 1,77 336 6,04
lupora mecTHOCTH 55°
40 4 247 1,79 137 1,17 1,09 1,12 126 1,56 2,11 327 491
55 337 299 1,87 1,34 1,09 099 1,03 121 1,59 238 481 585
70 929 3,11 1,83 126 098 087 091 1,11 1,51 241 52 64
90 9,52 295 1,57 1 0,73 0 0 084 126 22 517 645
[lnpora mecTHOCTH 60°
45 7,53 323 2,08 1,49 125 1,15 1,19 1,36 1,76 2,59 5,03 1442
60 885 4,11 2,18 146 1,16 1,04 1,09 1,30 1,80 296 13,71 17,29
75 9,57 428 2,13 138 1,05 192 097 1,12 1,7 3,01 15 18,99
90 9,64 4,16 192 1,16 085 0,74 0,77 1,01 1,52 285 1526 19,39

puioxkenue 4
Obs3amenviioe

Pacuer rogosoro (cezonnoro) KIIJI u cyMmmMapHOro Ko/1n4ecTBa TemI0Thl, BLIPA0OTAHHOI YCTAHOBKOM COJTHEYHOT 0
ropsiuero BoJ0CHa0KeHusI

T'onosoii (ce3onnslii) KII/ onpenensercs mo rpaduky B 3aBUCUMOCTH OT IDIOIIATH COTHEYHBIX KOJUIEKTOPOB A , Mz/(l"I[mocyT), u

/s 2 v o o~
BMECTHMOCTBIO Oaka-akkymymstopa V', m™/(Ulx-cyT), mpuXoIsIIelicss Ha €OWHUIYy CYTOYHOW TEIUIOBON HArpy3KH TOPSUEro
BOJIOCHA0KEHHS, KOTOPBIE BEIYHUCISIFOTCS TI0 (hopMyIam:

A=10°4/[419G(ty 5 -ty )}
V= 106V/[4,19G(tW2 _th)l

CymmapHoe konndecTBo TerioThl O, '/, BHIpadoTaHHOI yCTaHOBKOM, onpeaenseTcs 1o Gpopmyiie
0= 4n Xg;,
Z,],1
rac z - 4ucJio MECALCB pa60T1)1 YCTaHOBKH,
J - 4UUCIIO IHEW B MECsLE.
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IIpuHIMNHAJBHBIE CXEMBbI YCTAHOBOK COJTHEYHOI'0 rOpsi4ero BOAOCHa0KeHUs
a) -C €CTECTBEHHOI LIUPKYIIALMEH; 0) -ONHOKOHTYpHas; B) -IBYXKOHTYpHas; I') -ABYXKOHTYpPHAs C IIOCTOSIHHOM TeMIepaTypoii
BOJIBL; /1) -TPEXKOHTYpHAsI; €) -C JAByMsl 3MEEBUKAMH B OaKe-aKKyMYyJIsITope

1 - conHeYHBII KOJUIEKTOP; 2 - 0aK-akKyMmyJsiTop; 3 - ayOuiep HarpeBa BOAbI; 4 - HIUPKYISHOHHBIA HACOC; 5 - TETUIOOOMEHHUK; 6 -
PEryJIATOp TeMIIepaTyphl

Ipunaoxenue S
Cnpasounoe

OcHOBHBIEC TEPMUHBI

dy6saep - TpagMUMOHHBIA MCTOYHUK TeIUIOTHI /UISl J0rpeBa BOJAbI, TOJYYCHHOH B YCTAaHOBKE COJHEYHOIO TOPSYEro
BOJOCHAOKEHMUS.

TermionpueMHbIH KOHTYP - KOHTYp, B KOTOPOM IPOUCXOJUT HarpeB TEMNIOHOCUTEIS HEMOCPEACTBEHHO COTHEYHOU SHEPTHUEH.
BricoTa psiza (0,10Kka) CONTHEYHBIX KOJUIEKTOPOB - DPAa3HOCTh OTMETOK BEpXHEH TOYKM ATOTO pAda W HIDKHEH TOYKH
TIOCIIEAYIOUIETO PSa COTHETHBIX KOJICKTOPOB.

IIpuBeneHHplii KO3(pPHUUHEHT TEMJIONOTEPh COJHEYHOI0 KOJNJIEKTOpa - Mpou3BeAeHHEe KodpouimeHta >PQPeKTHBHOCTH
KOJIJIEKTOpa Ha MOJHBIN KO3 (UIIEHT moTeps.

IIpuBeneHHasi MHTEHCUBHOCTH MOIJIOIEHHON COJIHEYHOW paaMamuu - mpousBeneHHe dS(QPEKTHBHOCTH COTHEYHOTO
KOJUIEKTOpa Ha MHTEHCUBHOCTb MOMIOIEHHON paJnalIiHy.

Ko3ppunnent 3¢pdpeKTHBHOCTH COJHEYHOr0 KOJLIIEKTOPA - OTHOIICHHE (DaKTUYECKH ITOTIIOMICHHOW MOJE3HOW SHEprHH K
IOJIE3HOW YHEPTUH, MOIIOIIEHHON B ClTydae, KOria TeMIepaTypa MOITIONIAoIel IIIaCTUHBI PaBHA TEMIIEPATypE KUAKOCTH.



CoJTHIenorJIonammas MOBepPXHOCTh COJTHEYHOr0 KOJJIEKTOpa - IUIOIAAb ITOBEPXHOCTH COJIHEYHOTO KOJUIEKTOpa, Yepe3
KOTOPYIO IIEPENACTCS COIHEYHAs DHEPTHUsl TEIUIOHOCUTEIIO.

I[IpuBeneHHasi onTHYeCKAsi XapAKTEPHCTHKA COJTHEYHOT0 KOJUIEKTOpPa - Tpou3BencHHe Koddduiuenta 3¢hGeKTHBHOCTH
KOJIJIGKTOpa Ha TIOTJIOIIATENbHYI0 CIIOCOOHOCTh IUIACTHH KOJUIEKTOpAa M Ha IIPOITYCKAaTENbHYIO CIIOCOOHOCTH IPO3PAYHOTO
TTOKPBITHSL.

PaBHoOBecHasi TeMnepaTypa - MakCHUMallbHasl TEMIIEpATypa IJIACTUHBI KOJUIEKTOPA MPU OTCYTCTBUH MOJE3HOTO OTBOJIA TETLJIOTHI.

A.
‘AHI[I/I I'pynn

Ten.pakc +7 (495) 748-11-78

MpousBoacTBeHHaa komnaHus «AHOWU Mpynn» npeanaraet BaKyyMHble COSIHEYHbIE KOMNEKTOPbl U
CUCTeMbl Ha NX OCHOBe.

ConHeuHble konnektopbl «AHOW Mpynny» paspaboTaHbl cneumansHO ANs KNMMaTUYeckmx ycrosuin Poccum.

BakyyMHble CONnHeYHble KOMNeKkTopbl [lponsBoactBeHHon komnaHum «AHOW Tpynn» — onTumanbHoe
COOTHOLLIEHME KadecTBa, yoobcTBa 1 a(pheKTMBHOCTI A1 COMHEYHOro Harpeea BOAbI M OTOMMEHNS.

3BOHUTE! (495) 748-11-78 Hamu kBaau(HUIHMPOBAHHBbIE CHENHAJIMCTHI OTBETAT Ha Bamu Bompochl U B
3aBHCUMOCTH OT MOCTaBJIeHHbIX Bamu 3aga4, moMoryT moaodpath COTHEUHBIH KOJJIEKTOP, YI0OBJIAeTBOpsoumuii Bamum
TPeOOBAHMSIM.

Brl He MOskeTe 70 Hac 103BOHUTRCS? BaM yno0Hee, uToObI MBI TIepe3BOHIIN Bam?

Bocnons3yiitech HoBbM cepricoM «OBPATHBIM 3BOHOK. Yciyra monHocThi0 GecrmarHas!
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