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C MCIIOJIb30BaHMeM COJIHeQHOM 3HeprMM
f.B.OCA,[(lIHa

rjJUpMO «3puOOH», z. OMCK

The proposed system of heat and cold supply with the use of solar power
provides cooling of room in summer and heating in winter. The energy of solar
radiation is used as the principal energy source, and sanitary sewage as an
auxiliary one for the condenser of the solar power refrigerator, and in winter-
the same sewage as a source of low potential waste heat for heat pump.

COBpeMeHHoe XOJIO,nHJIhHOeo6opy,nOBaHHe, B tIaCTHOCTH

ToproBoe (MOP03HJIhHbIe JIapH, ropKH, npHJIaBKH), pa60Ta-

eT B JIeTHHH nepHo,n C 60JIhllIHMH neperpY3KaMH H nepe-

pacxo,noM :meKTPo3HeprHH.

C ueJIhlO C03,naHIDI npHeMJIeMhIxyCJIOBHH M'I nepcoHa-

JIa, nOKYIIareJIeH H XOJIO,nHJIbHOroo6opy.nOBaHIDI H)')KHo y.na-

JI'ITh H3JIHllIKH TeIIJIOThI H3 IIoMew;eHHH. 3TO MO:>KHOc,ne-

JIaTh JIH60 IIpHHy,nHTeJIhHOH BeHTHJIjlUHeH (eCJIH TeMIIepa-

Typa Hapy:>KHOrO B03,nyxa HH:>Ke 20 ... 25 °C), JIH60

KOH,nHUHOHHpoBaHHeM, tITO yBeJIHtIHBaeT pacxo,n 3JIeKTpO-

3HeprHH. IIpe,nJIaraeTc'I HCIIOJIh30BaTh ,nJI'I 3Toro CHCTe-

MY, pa60TalOIIJ;y1O B pe:>KHMereJIHOXOJIO,nHJIhHHKa.

KpoMe Toro, 3Ta :>KeCHCTeMa B 3HMHee BpeM'I MO:>KeT

06eCnetIHBaTh TeIIJIOCHa6:>KeHHeToprOBhIX nOMew;eHHH, B

KOTophIe tIepe3 OTKphIBaeMbIe Bxo,nHbIe ,nBepH IIocryIIaeT

XOJIO,nHhIHB03,nyX. Oco6eHHO aKryaJIhHO HCIIOJIh30BaHHe

COJIHetIHOH3HeprHH M'I XOJIo,nOTeIIJIOCHa6:>KeHMjIB lO:>KHhIX

perHOHaX POCCHH - Ky6aHH, IIpHMophe, CeBepHOM KaB-

Ka3e, r,ne ,na:>Ke3HMOH HHCOJIjlUH'I MO:>KeT06eCIIetIHTh pa-

60ry yCTaHOBKH.

,ZJ;JIjIToprOBhIX IIOMew;eHHH, paCIIOJIO:>KeHHhIXHa IIepBhIX

3Ta:>KaXMHOr03Ta:>KHhIX :>KHJIhIX,nOMOBHJIH B npHCTPOHKax

K 3THM ,nOMaM, npeMaraeTC'I CHCTeMa TeIIJIOXOJIo,nOCHa6-

:>KeHMjIC HCIIOJIh30BaHHeM COJIHetIHOH3HeprHH. JIeTOM IIpH

pa60Te yCTaHoBKH B pe:>KHMe reJIHOXOJIO,nHJIhHHKa OTBO-

,nHMa'l H3 IIOMew;eHHH TeIIJIOTa IIepe,naeTC'I caHHTapHO-

6hITOBbIM CTOKaM, IIOKH,nalOW;HM MHOr03Ta:>KHhIe 3,naHH'I.

3HMOH CHCTeMa pa60TaeT B pe:>KHMe TeIIJIOBOrO Hacoca H

06eCIIetIHBaeT 060rpeB IIOMew;eHHH, HCIIOJIh3y'l TenJIOTY,

yHOCHMYIO co CTOKaMH.

IIpe,nJIaraeMa'l CHCTeMa pa60TaeT Ha CTOKax IIOTOMy,

tITO )f(HJIhUbI MHorOKBapTHpHhIX, 6JIaroYCTPOeHHhIX ,nOMOB

3HMOH nOJIh3YIOTC'I 60JIee TeIIJIOH BO,nOH(tITo6hI corpeTh-

C'I), tIeM JIeTOM. JIeTOM CTOKH 06hItIHO XOJIo,nHee Hapy:>K-

Horo B03,nyxa, a 3HMOH HaMHoro TeIIJIee. KpoMe Toro, Bo,na

o6JIa,naeT HaHBhICllIeH TeIIJIOeMKOCThlO.

B COCTaB yCTaHoBKH BXO,n'lT (CM. pHCyHOK): BaKYYMH-

pOBaHHbIe TenJIOBhIe JIOBylliKH 1, aKKYMyJIHpylOW;He COJI-

HetIHylO 3HeprHIO 2; IIpeo6pa30BaTeJIh COJIHetIHOH 3Hep-

rHH B 3HeprHIO IIOTOKa XJIa,nareHTa (KoMIIpeccop) 3; pa,nH-

aTop 4 M'I OTBo,na HeHCIIOJIh30BaHHoH B pa60tIHX UHKJIaX

KOMnpeccopa 3 TeIIJIOThI K KOHBeKTOpy 6, paCIIOJIO:>KeHHO-

My C ceBepHOH CTOpOHhI 3,naHH'I H pacceHBaIOw;eMy TeII-

_JIory B oKpy:>KalOw;ee npOCTPaHCTBO; HCIIapHTeJIh 5, o6ec-

netIHBalOW;HH OXJIa:>K,neHHeIIOMew;eHH'I; KOH,neHcaTop 7,
OT,nalOW;HHTeIIJIOTY KOH,neHcaUHH CTOKaM, IIpOXOMW;HM no

KaHaJIH3auHoHHoH TPy6e 8; ,npoCCeJIhHbIH BeHTHJIh 9; TPY-

6hI 10 H 11, coe,nHH'IIOW;He pa,nHarop 4 C KOHBeKTOpOM 6;
aKKYMyJI'ITOp 3HeprHH CTOKOB12 (3achIIIKa, OXBaThIBalO-

w;a'l KaHaJIH3aUHoHHYlO TPy6y 8).
,ZJ;JIjfpa60TbI YCTaHOBKHB pe:>KHMeo6orpeBa B IIOMew;eHHH

pa3Mew;eH ,nOIIOJIHlITeJIbHbrnKOHBeKTOp14, nO,nCoe,nHHeHHhrn

K TPy6aM 10 H II tIepe3 peryJUlTOphI nOTOKa 15 H 16.
Pa60Ta yCTaHoBKH B pe:>KHMe reJIHOXOJIO,nHJIhHHKa B

IIpHHUHne H3BeCTHa H COCTOHTB CJIe,nylOw;eM: B HCIIapH-

TeJIe 5 KHIIHT XJIa,nareHT 3a CtIeT TenJIa, OTBo,nHMoro OT

B03.nyxa nOMew;eHH'I. 06pa3ylOW;HHC'I B HcnapHTeJIe 5 IIap

XJIa,nareHTa C:>KHMaeTC'I B KOMIIpeccope 3 C nOBhIlIIeHH-

eM TeMIIeparyphI H IIocryIIaeT B KOH,neHcaTop 7, r,ne KOH-

,neHcHpyeTC'I, OT,naBa'l TenJIOTy CTOKaM, npoTeKalOW;HM

IIO KaHaJIH3aUHOHHoH TPy6e 8. 06pa3ylOW;HHC'I npH nOM

CXeMO cucmeMbl XOJlooocHo6:>ICeHUJIC UCnOJlb3080HUeM

3Hepzuu COJlHliO:

1- 80KyyMUp060HHOJl menJI060Jl Jl06YWKO; 2 - COJlHellHOe

U3JlYlleHue; 3 - KOMnpeccop; 4 - poouomop KOMnpeccopo;

5 - ucnOpUmeJlb zeJluoXOJlOOUJIbHUKO;6, 14 - KOH8eKmopbl;

7 - KOHoeHcomop ZeJlUOXOJlOOUJIbHUKO;

8 - KOHOJlU30liUOHHOJl mpy60 (cmoKu); 9 - 0POCCeJlbHblU

8eHmUJIb; 10 - mpy60 cnycKHOJl; 11-mpy60 nOObeMHOJl;

12 - OKKyMyJlJlmOp menJIOmbl (30cblnKo); 13 - nompy6oK

noo8ooo ZOpJlllUX Z0306; 15, 16 - peZYJlJlmOpbl nomOKO

:>ICUOKOCmu,OXJlo:>ICoaJoUJ,eupoouomop



KOH~eHcaT HanpaBJIReTCR B ~pOCCeJIbHbIH BeHTHJIb 9, B KO-

TOpOM IIPOHCXO~HT CHH:>KeHHeero ~aBJIeHHR, IIOCJIe qero

OH IIOCTYIIaeT B HCIIapHTeJIb 5, H U;HKJI IIoBTopReTcR. B
IIpou;ecce pa60Tbl reJIHOXOJIO~HJIbHHKaTeMIIepaTYpa B IIO-

Mern:eHHH CHH:>KaeTCR,a CTOKH HarpeBalOTcR. AKKyMyJIH-

pOBaHHe TeIIJIOTbl (xoJIo~a) CTOKOBBJIa:>KHOH3aCbIIIKOH 12
06eCIIeqHBaeT 60JIee paBHOMepHYIO pa60TY yCTaHOBKH.

TeIIJIOOT~aqa KOHBeKTOpa6 B OKPY:>KalOrn:ylOcpe~y paB-

Ha KOJIHqeCTBYTeIIJIOTbI, He HCIIOJIb30BaHHOH B TepMO~H-

HaMHqeCKOM U;HKJIereJIHOXOJIO~HJIbHHKaH OTBO~HMOHqe-

pe3 pa~aTOp 4. OXJIa~alOrn:aR :>KH~KOCTb(MaCJIo) U;Hp-

KYJIHpyeT IIO KOHBeKTOpy 6 6JIarO~apR Pa3HOCTH IIJIOTHOC-

TeH MaCJIa B Tpy6ax 10 H 11, OIIpe~eJIReMOH Pa3HOCTblO

TeMIIepaTYP B HHX.

,lVIR pa60TbI yCTaHoBKH B pe:>KHMeTeIIJIOBOrO Hacoca B

KOMIIpeccope 3 IIocpe~cTBoM KJIaIIaHHOH KpbIUIKH MeHR-

eTCR HaIIpaBJIeHHe ~BH:>KeHHRXJIa~areHTa Ha IIpOTHBOII<1-

JIO:>KHOe(IIyHKTHpHble CTpeJIKH H~ pHcyHKe).llciiapHTeJIb

5 CTaHOBHTCR KOH~eHcaTopOM TeIIJIOBOrO Hacoca: IIpH

KOH~eHcaU;HH B HeM XJIa~areHTa OTBO~HMoe TeIIJIO 060-

rpeBaeT IIOMern:eHHe.

KOH~eHcaTop 7 CTaHOBHTCR HCIIapHTeJIeM TeIIJIOBOrO

Hacoca: He06xo~HMaR ~ KHIIeHHR XJIa~areHTa TeIIJIOTa

OT6HpaeTCR OT CTOKOB.

PeryJIRTOpbI IIOTOKa 15 H 16 IIepeKJIlOqalOTCR TaKHM

06pa30M, qTO KOHBeKTOp6 OTKJIlOqaeTCR OT pa~HaTopa 4,
a ~OIIOJIHHTeJIbHbIH KOHBeKTop 14 coe~HHReTCR C HHM,

06eCIIeqHBaR IIocTyIIJIeHHe B IIOMern:eHHe ~OIIOJIHHTeJIb-

HOHTeIIJIOTbI, He HCIIOJIb30BaHHOH B TepMO~HHaMHqeCKOM

U;HKJIeTeIIJIOBOrO Hacoca. B pe:>KHMe TeIIJIOBOrO Hacoca

KOMIIpeccop MO:>KeTpa60TaTb OT COJIHeqHOH:meprHH HJIH

rOpRqHX ra30B, IIO~BO~HMbIX K IIaTpy6KY 13, a IIpH He06-

XO~HMOCTHH OT ropRqero TeIIJIOHOCHTeJIR - BO~bI u;eHT-

paJIbHOrO TeIIJIOCHa6:>KeHHR.

AKKyMyJIHpOBaHHe TeIIJIOTbI CTOKOBB aKKYMYJIRTope 12
06eCIIeqHBaeT 60JIee paBHoMepHylO pa60Ty Hacoca B Te-

qeHHe CyTOK. OTBO~ TeIIJIOTbI OT CTOKOB Ha Bblxo~e H3

3~aHHR HaH60JIee u;eJIec006pa3eH, TaK KaK 3~eCb OHH HMe-

lOT HaHBbICUIYIO TeMIIepaTYPY, a 3HaqHT, pa60Ta TeIIJIOBO-

ro Hacoca HaH60JIee 3<p<peKTHBHa.

B OTJIHqHe OT Tpa~HU;HoHHoro HCIIOJIb30BaHHR COJIHeq-

HOH 3HeprHH ~JIR 060rpeBa IIpe~JIaraeMaR TeXHOJIOrHR

II03BOJIReT ~ ~OCTH:>KeHHRTaKoro :>KeTeIIJIOIIOCTYIIJIe-

HHR IIpHMeHRTb COJIHeqHbIe IIpHeMHHKH (BaKyyMHpoBaH-

Hble TeIIJIOBble JIOByUIKH) MeHbUIHX pa3MepOB (~O 2,5 Pa3).

A IIOCKOJIbKYIIpH COJIHeqHOMTeIIJIOCHa6:>KeHHHreJIHorrpH-

eMHHKH RBJIRIOTCRHaH60JIee ~oporoH H rpOM03~KOH qac-

TblO, TO CHH:>KaIOTCRKaIIHTaJIbHble 3aTpaTbI, TeKyrn:He pac-

XO~bI H ce6eCTOHMOCTb TeIIJIOCHa6:>KeHHR.

TaK KaK ~a:>Ke~ lO:>KHbIXpernOHOB POCCHHTeIIJIOCHa6-

:>KeHHe3HMOH ropa3~0 Ba:>KHeeXOJIo~ocHa6:>KeHHR JIeTOM,

orrpe~eJIHM IIOTeHU;HaJIbHble«3aIIaCbl» TeIIJIOTbI, yHOCHMOH

3HMOH CO CTOKaMH.

XOJIO~HaR Bo~a, IIOCTYIIalOrn:aR B 3~aHHe 3HMOH C TeM-

IIepaTYpOH 5 7 DC, CTeKaeT B KaHaJIH3aU;HIO y:>Ke C TeM-

IIepaTypoH 20 30 DC H BbIUIe, TaK KaK OHa HarpeBaeTCR B

Tpy60IIpoBo~ax, 6aqKaX, BO~RHbIX 3aTBopax, BO BpeMR

TeXHOJIOrHqeCKHX IIpou;eCCOB H IIpH CMeUIHBaHHH C ropR-

qeH BO~OH. IlpH e:>KeCYTOqHOMCJIHBe B CTOKH Bcero 1 M3

IIepBOHaqaJIbHO XOJIO~HOHBO~bl TeIIJIOIIOTepH H3 3~aHHR

3a OTOIIHTeJIbHbIH IIepHo~ COCTaBJIRIOT~o 5 [KaJI.

CJIe~OBaTeJIbHO, IIpH e:>KecYTOqHOMIIoTpe6JIeHHH :>KHJIbIM

3~aHHeM C HaCeJIeHHeM 100 qeJIOBeK 30 M3 (300 JI Ha qeJIO-

BeKa) XOJIO~OH BO~bl Ha ee HarpeB IIpH IIpoxo~eHHH qe-

pe3 IIOMern:eHHR pacxo~yeTcR 3a OTOIIHTeJIbHbIH IIepHo~

IIopR~Ka 150 [KaJI TeIIJIOTbI, MR IIPOH3BO~CTBa KOTOpOH

C:>KHraeTCR~o 50 T YJIDI, qTO COCTaBJIReT10 - 15 % OT

KOJIHqeCTBa TOIIJIHBa, HCIIOJIb3yeMoro Ha OTOIIJIeHHe 3TO-

ro 3~aHHR. TaKHe IIoTepH TeIIJIOBOH 3HeprHH co CTOKaMH

xapaKTepHbI He TOJIbKO~JIR :>KHJIbIX,HO H ~JIR IIPOH3BO~-

CTBeHHbIX H ~MHHHCTpaTHBHbIX 3~aHHH, a TaK:>Ke~ BOK-

3aJIOB, peCTopaHOB, CTOJIOBbIXH T.II.

MaccoBoe IIpHMeHeHHe IIpe~JIaraeMbIx yCTaHoBoK B

MeCTax HaHBblCUIero IIOTeHU;HaJIa (TeMlIepaTYpbI) «6po-

COBOH» 3HeprHH CTOKOBII03BOJIHT Ha 15...20 DC CHH3HTb

HX TeMIIepaTYPY, T.e. IIpH6JIH3HTb ee K TeMIIeparype IIO-

CTYIIalOrn:eH XOJIO~HOHBO~bI. TOJIbKO 3TO 06eCIIeqHT 3KO-

HOMHIO TOIIJIHBa ~o 10 %. PeKYIIepaU;HR 3HeprHH CTOKOB

IIO IIpeMaraeMoH TeXHOJIOrHH HCKJIlOqaeT 3arpR3HeHHe OK-

pY:>KalOrn:eH Cpe~bI.

K HeocIIopHMbIM IIpeHMyrn:ecTBaM HCIIOJIb30BaHHR COJI-

HeqHOH 3HeprHH MR TeIIJIOXOJIO~OCHa6:>KeHHRIIO IIpe~JIa-

raeMoH cxeMe OTHOCHTCRTO, qTO yCTaHoBKa B CJIyqae

BpeMeHHoro CHH:>KeHHRHHTeHCHBHOCTHIIOCTYIIJIeHHR COJI-

HeqHOH 3HeprHH MO:>KeTIIapmeJIbHO pa60TaTb H OTTp~-

U;HOHHbIX3HeproHocHTeJIeH, T.e. RBJIReTCRYCTaHOBKOHra-

paHTHpOBaHHOrO TeIIJIOXOJIO~OCHa6:>KeHHRC Ha~e:>KHbIM

pe3epBHpOBaHHeM. IlpH ee HCIIOJIb30BaHHH He Tpe6ylOTcR

pe3epBHble TP~HU;HOHHbIe 3JIeKTpOIIpHBO~Hble XOJIO~HJIb-

Hble yCTaHoBKH HJIH KOTeJIbHble paBHOBeJIHKOHMOrn:HOCTH.

A Be~b pe3epBHpoBaHHe IIO Ka~oMY HaIIpaBJIeHHIO IIO-

qTH Bcer~a WJ;BaHBaeT KaIIHTaJIbHble BJIO:>KeHHR.II IIpH

3TOM, HanpHMep, ~ 3JIeKTpOIIpHBO~HbIX XOJIO~HJIbHbIX

yCTaHoBOK He CHHMaeTCR IIp06JIeMa cHa6:>KeHHRHX 3JIeK-

Tp03HeprHeH CTaH~apTHbIX IIapaMeTpOB, a MR ~H3eJIbHbIX

KOTeJIbHblX - IIp06JIeMa 'opraHH3aU;HH pa3BepHyToro TOII-

JIHBHOro X03RHCTBaH ~OCTaBKHCTporo OIIpe~eJIeHHOrO Cop-

Ta TOIIJIHBa B 60JIbUIHX KOJIHqeCTBax.

)J;JIRIIpeMaraeMOH yCTaHoBKH pe3epBHpOBaHHe CBO~HT-

CR K IIapaJIJIeJIbHoMy pa3Mern:eHHIO Ha HeH <pOpCyHOK -

TOIIOK OTKpbIToro (cB060~Horo) ropeHHR, ~JIR qero Hy:>K-

HbI MHHHMaJIbHble KaIIHTaJIbHble 3aTpaTbI.

IlpHMeHeHHe IIpe~JIaraeMOH CHCTeMbI HaH60JIee OII-

paB~aHO B IIOMern:eHHRX C HH3KOH TeIIJIOH30JIHPYIOrn:eH

3<p<peKTHBHOCTblO orpa:>K~alOrn:HX KOHCTpyKU;HH, B TOp-

rOBbIX 3aJIaX C HHTeHCHBHbIM B03~yxo06MeHOM HJIH IIO-

CTORHHbIMIIOCTYIIJIeHHeM TeIIJIa JIeTOM H XOJIo~a 3HMOH,

rOCTHHHu;ax H T.~.


