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OINPEAEJEHUE TEIIJIOBBIX IOTEPb HTHCOJIAHNMOHHDBIX ITACCUBHBIX
CUCTEM COJIHEYHOT O OTOIIVIEHUA
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AHHOTammMsi: B craTthe paccMOTpEHbI BOMNPOCHI, ONPEAEICHUS TEIUIOBBIX IOTEPh
MHCOJISILIMOHHBIX MTACCUBHBIX CUCTEM COJIHEYHOrO OTOIUIeHMS. [IpuBeneHbl pacueTHbIe BbIpaXKEHUS
OTpE/IeTICHUS] TEIUIOBBIX TOTEPh B 3JaHUHM C CHCTEMOU MPSMOTO COJHEYHOTO 00OTrpeBa uepe3
OCTEKJICHHE, 00II1e TETUIOMOTEPH MTOMENIEHUS PACCMATPUBAIOTCS KaK CyMMa JIBYX COCTABIISIFOIIHX:
TEIUIOBBIE ITOTEPH FOKHOM CTEHBI CO CBETOIIPOEMOM, KaK MEPEMEHHbIE B 3aBUCUMOCTH OT IUIOLIA/IN
CBETOIPOEMa; TEIUIOBbIE MOTEPU Yepe3 OCTalIbHbIE OTpaXKIAeHUs (3amajHasi, BOCTOUHAs U CeBepHast
CTE€HBI, I10JI, TOTOJIOK).

Knwueevie cnoga: conneunviti 00ocpes, nomepu Mmeniomoel, COIHEYHAA pPaAOUAYUS,
2eUONPUEMHUK, CUCeMd, NACCUBHOE COJHeYHOe OMmOonieHue, UHCONAYUS, IPheKmusHoCmy,
AKKYMYIAMOp menia.

Abstract: The article considers the definition of heat losses of insolation passive solar heating
systems. The calculation expressions for determining heat losses in a building with a direct solar
heating system through glazing are given and the total heat loss of the room is considered as the sum
of two components: heat losses of the southern wall with a light opening, as variables depending on
the area of the light opening; heat losses through other fences (western, eastern and northern walls,
floor, ceiling).

Keywords: solar heating, heat loss, solar radiation, solar receiver, system, passive solar
heating, insolation, efficiency, heat accumulator.

[Torepu TemyioOTHl B 3JaHUU C CHUCTEMOM MPSAMOIrO COJIHEYHOro 00OrpeBa uepe3 OCTEKJICHUE
MOTYT OBITH JOBOJBHO OIIyTUMbIMU. KoadduuumeHT Ttemnonepenaun dvepe3 OJIHOCIONHOE
ocTekneHne paseH 5,6 Br/(m*K), npu 1BoifHOM ocTekneHun oH cHmxkaerca 10 3 Br/(M*K). Ecim
TemIepaTypa BO3IyXa B IIPOCIONKe MEXKIy CTEHOH (CHCTeMa «MACCHBHAS CTeHa») u cTekiaoM +35°C,
a Temmeparypa cHapyxu -15°C, To kommuecTBO TepseMoi B 1 9 TEMIOTHl COCTAaBISET HPU
omHOCIONHOM octeknennn 280 B1/m?, a Npy ABOMHOM ocTekyieHnu 150 Bt/M2. OmHako ABOMHOE
OCTEKJICHHE CHUXAeT Takke KOd((ULMEHT MPONyCKaHUsl COJHEYHOW paaualvy, KOTOPbIA paBeH
0,85 mmst ogHOCcHoitHOrO M 0,72 sl MBOWHOTO OCTEKJICHHS. TakuM 00pa3oM, €CIIM COJIHCUHAs
panuanus, JOCTUTIIAS MOTJIOMIA0IIEH TOBEPXHOCTH I'eIMONPUEMHUKA, PU OJUHAPHOM OCTEKJICHUU
paBHa 425 B1/M?%, a npu gBoitnom — 360 Br/M?. JIBoiiHOE OCTEK/IEHHE MOYKHO HCIIONb30BaTh TOMBKO
C YYEeTOM KJIMMAaTH4YecKuX ycnoBuil. OHa HeoOXoauMa B MECTHOCTSIX C XOJIOAHBIM KIUMAaTOM, HO HE
00s13aTeNbHO B YCJIOBUSIX MSTKOM 3uMbL. B mro0om ciiydae Hajo MMETh B BUIY, YTO CHIKEHUE
COJIHEYHOTO TMOCTYIUICHUSI HAONIOJaeTcss TOJbKO B JHEBHOE BpeMs, TOTJa KaK COKpalleHue
TEIUIONOTEPh MPOUCXOTUT MOCTOSHHO.

Bo Bpemst contHeuHOM painaluy Hy>KHO MaKCUMAaJIbHO HCIIOJIb30BaTh CEJIEKTUBHO MPO3PAYHYIO
3alIMTY B BHJE OCTEKJCHMS, HO IOCIE 3aX0Ja COJHIA, YTOObI COKPATHTh MOTEPH TEIUIOTHI,
1es1e3000pa3HO MPUMEHATh JJIi OCTEKJICHHOW MOBEPXHOCTH TPaHC(HOPMHUPYEMYIO HEIpPO3pauHyIo
TETIOU30JISLIUIO.

[Ipeoxensl 1 MPOJIEMOHCTPUPOBAHbI COTHU pa3HbIX pemieHuil [1]. g cuctemsl npsmMoro
COJTHEYHOT0 000rpeBa MPOCTEUIINM SIBJISETCS UCIOIB30BAHUE TSIKENBIX IITOP C IJIOTHO 3aKPBITHIM
BEPXHUM TOPIIOM, YTOOBI MEPEKPHITh KOHBEKTUBHBIM MOTOK TEIIOTHI MEXIY IITOPOIl U CTEKIOM.
Ouenp 5¢¢eKTUBHBI HapyXKHbIE CTaBHH, CKOJB3SIIME WIM Ha NeTiasaX. OHM JOMKHO ObITh
TEIUIOM30JMPOBaHbI (IO KpaiHell Mepe, U3 MOJUCTHPOIIa TOIMUHON 50 MM UK €ro SKBUBAJICHTA) U
OBITh HEMIPOHUIIAEMBIMH 7151 BO31yXa. B 0/1THOM OCTPOYMHOM pEeIlIEeHUH UCTIOIB30BaH BEHTUJISITOP OT
mplUiecoca ISl 3alOJHEHUsT MPOCTPAaHCTBA MEXKAY JBYMs CJIOSAMH CTEeKIa MAaJICHbKUMU
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cepuyecKUMU TpaHylaMu (AUAMETPOM OKOJIO 5 MM) M3 MOJMCTHPOJIA. YTPOM HMX BBICACHIBAIOT
0o0paTHO U colepkaT B KOHTelHepe B Teuenue qHs. Cucrema odeHb 3(h(heKTUBHA, HO HEI0ITOBEYHA.

B HeoObruHOl cucteme, paspaboranHoit B (Hbro-Mekcuko, Amepuka) CtuBom baepow,
NpUMEHEHBI OOJIBIINE CKIABIBAIOIIMNACA CTaBHU. X BHYTpPEHHsII TIOBEPXHOCTH OTJEJICHA
ATIOMUHMEM, TaK 4YTO KOTJa CTaBHH 3aKPbIBAIOT CTEKJIO, MOBBIIIAETCS 3aIIMTHBIA 3(dexT 3a cuer
JIOTIOJTHUTENILHOTO OTPAaKEHHS U3JIyUEeHUS OT CTEKJIa.

Haubonee mupoko UCIoNb3yeMblil BApUaHT MTACCUBHOTO COJTHEYHOT'O OTOIUICHHUSI, CHCTEMBI C
MHCOJIMPYEeMbIM 00BEMOM - OpaHkepesi. Ee MOKHO paccMaTpuBaTh KaK BUJOM3MEHEHHBIN BapUaHT
CHCTEMBbI «MAaCCHUBHAs CTEHay, IJie OOBIYHOE PACCTOSHUE MEXYy CTEKIOM U cTeHOM, paBHoe 100-120
MM, YBEJIMYEHO J10 2 M. DTO NOMELIEHHE MOYKHO HCIIOIb30BaTh KaK OPAHKEPEIO - ISl BHIpAL[UBAHUS
pacTeHui, HO OHO CITY>KUT TaK)K€ U HCTOYHUKOM TEIJIOTHI 11 KOMHATHI, paCIOJI0KEHHOMU 3a Heill, 3a
cueT MO0 KOHBEKLUH, JTMOO 3aMeJICHHON Terionepenayn yepes cTeHy. JefcTBre 3Toi cuctemsl
OUEHb [10X0XKE Ha JEUCTBUE CUCTEMBI «MAaCCHBHAs CTCHA».

Opanxepest — He eIMHCTBEHHAs (POpMa CUCTEMBI C HHCOIBIPYEMBIM 006eMOM. ITO MOTYT OBITH
U OCTEKJICHHBIE KPbUIbLIO WM BEpaH/a, WM KaKOW-TO CMEIIAHHBIM BapUaHT.

B HekoTOpbIx HEOONBIIMX 3aHUAX YUPEKIEHUN B KauecTBE MHCOIMPYEMOTO MPOCTPaHCTBA
ucnonb3yercs (oite. DakTUYECKU ITO MOKET OBITH JHO00E TOMEIICHHE, T/Ie BO3MOXKHBI OOJIbIITNE
TeMIIepaTypHbIC KOJICOAHHS, YEM B KMIIBIX TOMEIICHHSX.

B UWHCOMAIMOHHBIX MACCUBHBIX CHUCTEMAaX COJHEYHOIO OTOIUICHUSI COJHEYHBIC JIy4yu
NPOHHUKAIOT B OTAaIUIMBA€Mble ITOMEIICHUS 4Yepe3 OKOHHbIE INpoeMbl (OOBIYHO YBEIHMUYEHHBIX
pa3MepoB) U HArpeBalOT BHYTPEHHHUE OTPaXKICHUS IIOMEIIEHUS, KOTOPbIE CTAHOBSITCS MPHUEMHUKAMU
U3IYYCHUS U aKKyMyJIsiTOpaMu Teruia. HecMoTpst Ha camyro BBICOKYIO TEIUIOBYIO 3PP EeKTUBHOCTS,
ClIeyeT OTMETUTh PsAJl HEIOCTAaTKOB, CBOWCTBEHHBIX HMHCOJSIMOHHBIM MAaCCUBHBIM CHCTEMaM —
HEYCTOWUYMBOCTb TEIUIOBOTO PEXKMMA, HEOOXOIMMOCTh IPUMEHEHUSI BCIIOMOTaTENbHBIX YCTPONCTB,
CHIDKAIOIIUX JOTMOJHUTENbHbIE TEIIONOTEPY B HOYHOE BpeMs, TEIIJIOBOM U CBETOBOI 1UCKOMGOPT B
JTHEBHOE BPEMSL.

B UHCONSIMOHHBIX TMAaCCUBHBIX CHUCTEMax COJHEYHOTO OTOIUIGHHS C  MPSIMBIM
TEIUIONOCTYIJICHUEM, KaK 3TO CJeIyeT W3 Ha3BaHHs, COJIHEYHbIE JIy4d, MPOXOASIINE CKBO3b
OCTEKJICHUSI, TIOTJIOIIAIOTCS MMOBEPXHOCTHIO BHYTPEHHETO OTPa)KICHUS U Macca BCEX OTpakIeHH
SIBJISIETCSI aKKyMYJISTOpOM Terua. OTIMYUTENbHOU OCOOCHHOCTHIO MHCOJSILIMOHHBIX IMAaCCUBHBIX
CHCTEM COJIHEYHOIO OTOIIEHHS [T0 CPABHEHUIO C IPYTMMHU TO, YTO TEIJIOBbIE IOTEPH OTAILUINBAEMOI0
MOMEIICHHUS ABISIOTCS (PYHKIMEH MITOIIA 1 MOBEPXHOCTH CBETOMPOEMa, Uepe3 KOTOPHIN COTHEYHbIE
Jy4YH MOCTYMNAIT B moMenenue [2,3].

CrenoBatenbHO, 00LIHE TeIUIONOTepH noMerieHus (0, ) paccMaTpUBAIOTCS KaK CyMMa JIBYX

mn
COCTABJIAIOMUX: TCIIJIOBBIC IIOTCPU FO)KHON CTEHEI CO CBCTOIIPOCMOM, KaK IICPCMCHHLIC B
3aBUCUMOCTH OT IUIOINAAMW CBCTOIPOCEMA; TCIJIOBBIC IIOTCPU HYEPEC3 OCTAJIBHBIC OI'PAXICHHUA

(3amajiHasi, BOCTOYHAsI M CEBEPHbIEC CTEHBI, 10JI, HOTOJIOK) [3] kKak nmoctosiuubie ( 07 ), T.€.
10 o
an :an +an' (1)
B cBoro ouepenp, 3HaueHue ()7 CKJIaJIbIBaeTCs U3 TEIUIOBBIX MOTEPh Uepe3 MpoeM (Q;M)

¥ OCTAJIbHbIE TITyXUe OrpakaeHus 10kHOM ctenbl (O ), T.e.

an = Qr’non,n + Qr’:n,e . (2)

PacuerHEble 3HaueHNU I an,n n zn,z B (2), B CBOIO 04YCPC/b, OIIPCACIIAIOTCS U3 BI)Ipa}KeHI/Iﬁ
an,n :E;oKn (tk +t0,p); (3)
s, =F'K [ +1,,). (4

rae F° m K, - miomanabs NOBEPXHOCTH U KOX(PQUIMEHT TEIUIOBBIX IOTEPh 4Yepe3 CBETOIPOEM

100kHOH cTeHsl; F° n K, - miomanb ToBepXHOCTH M KO3(GUIMEHT TEIUIOBBIX MOTEPh Yepe3 IIIyXue
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OTPaKIEHHUs FOKHOM CTeHbl, ¢, W f,, - COOTBETCTBEHHO, TEMIIEPATYpa BO3AYIIHOH Cpe/bl

OTaIJTUBAEMOT'0 ITOMEIICHHS M pacueTHas TEMIIepaTypa Hapy>KHOTO BO3ayXa Jilsl oToruieHus [4-5].
OueBHIHO, YTO
10 0 __ 10
FY +F°=F ®)
B cooTBercTBUU C pe3yJbTaTaMH PacdeTOB IO OMPEACICHUIO TOCTOSHHON COCTABJISIONICH
TETUIOMOTEPh IKCIIEPUMEHTATHHOTO 00BEKTa C MHCOMSIMOHHON CHCTEMOU COTHEYHOTO OTOTUICHUS

(tabn. 1) smauenue O, ,coctapnser  1051,81 Br.mpu 7, =18°C wu ¢, , = —13°C (uns r. Kapum)

Bm

Ipu K, =291 m , K.=102 , F”=12,24 > u a=1,1 Beipaxkenue (1) ¢ yuetom

M e
(2)-(4) moxer ObITH IPECTABICHO B BUAE pyHKIUMU OT F,)°, T.€.

Oy =1051,81+99.23F,° +34,78(F* — F" ), B (6)

niim
0, =1051,81+64,45F " +34,78F"  Br (7)

BelpaxkeHue 1 yAeNbHBIX TEIUIONOTEPb, (OTHECEHHBIX HA PAa3HOCTH TEMIEpaTyp
t,—t,,=18- (- 13) =-31,0°C m1s SKCIEPUMEHTAIBHOTO 00BEKTA IIPU 3TOM UMEET BUJL

g, =—2m  _33031208F" +112F", ( Bm j @®)
b —t,, m-°C
3aBHCUMOCTH ¢, OT OTHOMICHH —— mipu F,, = 06,85 m* st 9KCIepuMeHTaIbHOr0 00beKTa

non

npuBeJIcHa Ha pHC. 2.
Tabnuma 1

PacyeT NOCTOSIHHOM COCTaBJISIIONIEH TeNJONOTEePh ONBITHONH KOMHATHI IKCIIePHMEHTAJIBbHOI0
00beKTa ¢ MACCHBHON CHCTEMOIi COTHEYHOro oTomieHus npu ¢, =18°C

Haumeno | Opue | Ilnom | Koadppuument | Pacuernasi | OcHoBHble | lodaBkn | OOmme
BaHUe | H- anap, | TemJjionepeaad | HApy;KHasl | TeIUIONOTe | K TeIJIO- pacyYeTHbIe
orpaxaen | Tamus | (M%) Bt Temmepary | pu, (Br) BbIM  [eIlIONoTep
ust u, ( NERYe ) pa (°C) HOT(E![;HM, u (Br)
a
Hapyxwnas | 3anag | 9,18 1,02 -13 290,3 1,15 333,81
CTEHa
Hapyxnas | Cesep | 10,50 1,02 -13 332,0 1,2 398,41
CTEHa
Bnytpenn 3,72 1,49 9,1 49,33 - 49,33
s CTeHA
JlBepb 1,62 4,65 9,1 67,04 - 67,04
I[Ton 6,85 0,66 -13 140,15 0,75 105,11
[Toronoxk 6,85 0,77 -13 163,51 0,6 98,11
Hroro 1051,81
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&
5 [Bm] Kak cnenyer u3 puc. 2, 3aBUCUMOCTb MEXIY ¢, U

=1 10

n

HHHCﬁHaH, YTO IMO3BOJIACT €€ NMPEACTABUTh B BUJIC

non

55 |- ypaBHEHHUSI IPSIMOH, T.€.
F° Bm
q, =47, 711+14,25—"—, — )
M

non

TennoBble MOTEPU IKCIEPUMEHTAIBHOTO 00BEKTa
3a cyTku (Z:) B 3aBUCUMOCTH OT (PaKTHUECKOM
TEMIIEpaTyphbl OKpY>Karolei cpeabl Ha ocHoBe (&) u (9)
MOT'YT OBITh OIIpE/IEICHbI U3 BhIPAXKECHUS

o4
g = 47,71 +14,25 5

53

0
0! = 47,71+14,251L (zK —ro,d,)-zc (10)
noa
Pacuernbie BBIPpAXXCHMUS U Ppe3yJIbTaThl
o IMMOKa3bIBAKOT, YTO OIPCACIICHHA TCIUIOBBIX IIOTCPH B
nomeujenus (qo) om OmHOWeHUSL, —* 3aHUE C CHUCTEMON NPSIMOTO COJHEYHOro oborpena
non qepe3 OCTEKIICHUE U oo1e TEIIONOTEPU IOMCIICHUS
paccMaTpuUBaIOTCS Kak CyMMa JBYX COCTaBJIIONINX:

1 1 1 1 1 1 1 1 1 11
%200 01 02 03 04 05 06

v

Puc.2. 3asucumocmsb yoenvHot meniogou
Xapakxmepucmuxu Omaniuéaemozo

TEIUIOBBIE MOTEPH F0KHOM CTEHBI CO CBETOIIPOEMOM, KaK MEPEMEHHbIE B 3aBUCUMOCTH OT IUIOIAIN
CBETOMPOEMA; TEIUIOBBIE TIOTEPH YepPe3 OCTAIBLHBIC OTPAXKIACHUS (3amajaHasi, BOCTOYHAS U CEBEpHAs
CTEHBI, T0JI, TOTOJIOK).
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