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HEJECOOBPA3ZHOCTD UCIIOJb30BAHUSI CUCTEMbI COJTHEUHBIX
KOJIUVIEKTOPOB B BOCTOUYHOM PEI'MOHE YKPAWHBI

B cmamve nposedena oyenmka yenecooOpPAsHOCMU  UCNONb308AHUS  CUCHEMbl
COTHEYHBIX KOLIEKmMopos 6 Bocmounom pezuone Yrpaunwl. [Iposedenvl oyenounvle pacuemol
RAOWAOU MAKUX YCMPOUCME C Yebl0 ONPeOeleHUsi 803MONCHOCMU UCNONb308AMb UX KAK
OCHOBHOU UCTNOYHUK MENL0BOU IHEPSUL.

B pesynomame npogedeHHbIX NPedsapumenbHblX OYEHOUHbIX PACYEMO8 YCMAHOBIEHO,
UMO CUCMEMY COMHEUHBIX KOMIEKMOPOs8 Ol OAHHO20 KOHKPEMHO20 CIyYds YeaecooOpa3HO
YCMaHasnueams MojbKo KaK 6mMOpPOCHENeHHbill (OONOIHUMENbHBIN) UCTOYHUK H0002pesa
600bl, M.K. 6EIUKO 3HAYCHUE 3AMPauUaeMol npu 3Mom sHepeun. /s UCnoIb308aHUs IMO20
8UOA ATbMEPHAMUBHOU SHEP2EMUKU 6 KAYeCmEe OCHOBHO20 U €OUHCMBEHHO20 UCMOYHUKA
HeoOX00uMo U0 YMEeHbUAMb HOAE3HYI0 NI0Wadb OMAaniueaemo20 nomewjenus, Jaudo
V8eIUUUsamy HOJE3HYI0 NI0Wadb Menionepeoayu.

Kniwouesnvie cnosa: conneunulii KOIIEKMOp, Menioéas Hepeus, menionomepu.
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JOHIJIBHICTbh BUKOPUCTAHHSI CUCTEMU COHAYHUX KOJIEKTOPIB Y
CXIJTHUX PETTIOHAX YKPATHN

Y cmammi npoeedena oyinka OoyinbHOCMI BUKOPUCMAHHA CUCTEMU COHAYHUX
konexkmopig y CxioHomy pecioni Yxpainu. [IpoeedeHo OyiHOUHI pO3PAXYHKU NIAOWI MAKUX
npUCmMpoie 3 Memo GUSHAUEHHS MONCIUBOCHI BUKOPUCMOBYBAMU iX K OCHOBHEe 0dcepeno
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Mennoeoi enepelii.

YV pesynomami npoeedenux nonepeoHix po3paxyHKié 6CMAHOGIEHO, WO CUCTHEMY
COMAYHUX KOJEKMOPI8 OlIsl 0AHO20 KOHKPEMHO20 8UNAOKY OOYiIbHO 6CMAHOBNIOBAMU MINbKU
AK Opyeopsaone (000amKosutl) dxcepeno nidiepigy 600U, momy GeuKe 3HAYeHHs MAE 00’em
3ampavyeanoi npu yvomy eHepeii. A GUKOPUCMAHHA Yb020 6UdY AIbMEPHAMUBHOT
eHepeemuKu AK OCHOBHO20 i €OUHO20 Odcepend, HeoOXiOHO abo 3MEeHWY8AMU KOPUCHY HAOULY
ONANI0BANILHO20 NPUMILYEHHS, a0 30in1bULY8aMU KOPUCHY NA0OWY Menionepeoay.

Knrouosi cnosa: conaunuii konekmop, mensioea eHepeis, menyiogi Umpamu.
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THE FEASIBILITY OF USING THE SYSTEM OF SOLAR COLLECTORS IN
THE EASTERN REGIONS OF UKRAINE

The article contains assessment of the appropriateness of the use of solar collectors in
the Eastern region of Ukraine. Estimated calculations of the solar collectors surface area
were carried out in order to determine the feasibility of using them as the main source of
thermal energy.

As a result of preliminary estimations revealed that a system of solar collectors for this
particular case it is advisable to install only as a secondary (additional) source of hot water,
as great value with the energy expended. To use this type of alternative energy as the main
and only source, you must either reduce the effective area of the heated space, or increase the
effective area of heat transfer.

Key words: solar collector, thermal energy, heat loss.

B ycnoBmsx »ecTkod SKOHOMHH JHEPrOpecypcoB KaK HHUKOTJa OCTPO CTOHUT
BOMPOC KCIIOJIb30BAHNS abTEPHATHBHBIX BUIOB JHEPTHH, B YaCTHOCTH — COJHEYHOM.
Pa3paboTka TEXHONIOrWH U MPOSKTUPOBAHHE TAKUX CHUCTEM YK€ JaBHO HE OTHOCSTCS K
paspsay nuoHepckux. OJHAKO aKTyalbHBIM Ha CErOMHALIHHWNA JEHb SBISETCS BOIPOC O
BO3MOXKHOCTH UM LEIECOOOPAa3HOCTH HCIOJIb30BAHUS COJMHEYHBIX KOJIJIEKTOPOB B
KOHKpPETHOM BOCTOYHOM pernoHe YKpauHsl.

B kauectBe 00BeKTa HMCCIEIOBAaHUS, B KOTOPOM HEOOXOIUMO YCTAaHOBHUTH TaKyIO
cucTeMy Obll BHIOpPaH YacTHBIH moM, miomagsio 100 M°, B KOTOPOM OTCYTCTBYET
cucTeMa ra3opacipeneieHus.

B nmanHOM MccenoBaHMM MpEAaraeTcsi IPOBECTH aHaN3, EIbI0 KOTOPOro Oyaer
OTBET Ha BOMPOC — CMOXKET JIM CHCTEMa COJTHEYHBIX KOJUIEKTOPOB MOTHOCTBHIO 3aMEHHUTH
ra3oByl0 CHUCTEMY OTOIUIEHHS JKHJIOTO JIOMa, WM HOBasg YCTAHOBKA CMOXET OBITH
WCIOJIb30BaHa TONBKO KaK BCIIOMOTaTeNbHas cucTema, paboraromias B KOMILIIEKCE C
IEKTPOKOTIIOM.

Kakx moka3piBaeT aHanmM3 JHMTEPATypHBIX HMCTOYHHUKOB [1-2], mpumepsr
WCIIOJIb30BAHMS COJTHEYHBIX KOJUIEKTOPOB KaK €JWHCTBEHHOI'O HMCTOYHWKA Temja B
MHUPOBOH TpaKkTHKe ecTh. Pa3paboTaHBl M peajn30BaHbl TaKHMe MPOEKTHl B | epMaHuu.
PaboTocrocobHoCTh TO00HOM cHCTEMBI O0a3upyeTcsl Ha 3-X OCHOBHBIX KOMITOHEHTaX:

1. Bbicokne TpeOOBaHUS, NPEABSIBIIEMbIE K JHEProcOCPEKEHUIO 3IaHUS
(ucronp30BaHNE CTPOUTENBHBIX MAaTEPHAIOB C MUHUMAJIbHOW TEMJIONPOBOIUMOCTHIO);
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2. YcraHoBka OONBIIOrO KOJWYECTBA KOJUIEKTOPOB, 3aHHMMAIONIMX BCIO
MTOBEPXHOCTH KPOBIIN;

3. Hammume Gaka-TeruioakkymyisTopa Ha 30-35 M,  yCTaHOBICHHOIO
HEMOCPEICTBEHHO B JOME.

B Teuenne roma Temno HakarumMBaeTcs B 0aKe-aKKyMyJIATOpE, a B 3UMHUMN MEPHOJ
pacxomayercs 1Mo Heo0X0qUMOCTH. [3]

OpHako, WCHOJB30BAHME CONIHEYHBIX KOJUIEKTOPOB B  YCIOBHUSX  HaIIel
KITMMATHIECKOW 30HBI KaK €IMHCTBEHHOI'O UCTOYHHUKA TEIIOBOM SHEPTHH JJIsl OTOILICHUS
0Ma TIPAaKTUYEeCKH HE TMPEICTaBIsIeTCS BO3MOXHBIM, T.K. TakOoW TMPOEKT Oyaer
HEOIPaBIaHHO JOPOr. OJTO CBS3aHO, B IEPBYIO OYepedb, C KAa4eCTBOM WHCOJISIIHH:
KOPOTKHH JIeHb, HU3KOE TOJIOKCHHUE COJIHIIA HAJl TOPH3OHTOM, O0JIAYHOCTh. B 3umHUMI
MEPUO/I T0/Ia MCKIIOYEHHE MOTYT COCTaBJISITh MOPO3HBIE JHH C SPKUM COJHIIEM, KOTAa
KOJIJIEKTOPHI al0T 3HAYMMYIO BBIPAOOTKY Teruia. 3a CUeT OTpakKeHHs OT CHera MO)KHO
MOJYYUTh BBIPAOOTKY TeIlja, CPAaBHUMYIO ¢ JieTHeH. Ho Takas moroma oObIYHO CTOHUT 3a
3uMy He Oomee 15 nHell. B ocraBmmecs JHW 3MMHEro TepUOAa HCIIOIb30BAHUE
KOJIJIEKTOPOB SHEPreTHYecKd He onpaBiaHo. [loaTomy, kKak mpaBuiio, B 3UMHEE BpeMs
KOJIJIEKTOpa MOTYT paboTaTh Kak JOMOJHUTEIbHBIH HWCTOYHHK TEIUIOBOW JHEPTHH IS
MPEIBAPUTENHHOTO IOAOTPEBAa BOABI C IOCHEAYIOMMM JIOTPEBOM OT OCHOBHOTO
WCTOYHHKA (DJIEKTPUUECKUN TIH, TBEPAOTOILIUBHBIN KOTEN, TEMJIOBOM Hacoc) [4].

IIpu wucmonb3oBannu coiHeyHbIX KomiekTopoB (CK) B cucteme ropsidero
BOJIOCHAOXKEHUSI HEOOXOUMO MPABUILHO ONPEICIUTh UX KOIUYECTBO MIIH IJIOMAIb: OT
3TOTO 3aBUCHUT MPOU3BOAUTENHHOCTh. Pacdyer CONHEYHOro KOiieKTopa JH00ro THMa
0asupyercs Ha MOTPEOHOCTSIX, KOTOPbIC M3BECTHBI MOTPEOUTEIIEM 3apaHee.

B kayectBe npumepa IpPOBEAEM OLECHOYHBIA IpPEABAPUTEIbHBIM  pacuer
KOoJJIeKTopa Tulockoro Tuma. llpm BeIOOpe [MaHHOTO THMA KOJJIEKTOpa OBLITH
MPOAHAIM3UPOBAHBl BCE €r0 NMPEUMYIIECTBA B CPaBHEHMHM C BaKyyMHBIM THIIOM, a
MMEHHO:

1. «TpyOsl B BuAE Tepmocay» uMmeroT mioxoi omrtuueckuit KITJ (koadduiment
MOJIE3HOTO EHCTBUSA);

2. TpyOBI MOTYT MOTYCKHETD;

3. TpyObl O4eHb BOCTIPUUMYHBHI K TPALTY.

Cxema yCTaHOBKHM CHCTEMBI COTHEUHOTO KOJIEKTOpa IpeCcTaBleHa Ha pUCYHKeE 1.

[IpakTHKa MOKa3bIBAET, YTO HA KBAJAPATHBIA METP IOBEPXHOCTH, YCTAHOBJICHHOU
MIEPIICHANKYIISIPHO SIPKUM COTHEYHBIM JTydam, npuxonutcs B cpeaneM 900 Bt remsoBoii
sHeprum (mpu Oe3o0maynom Hebe). Pacuer miockoro Tuma KoJulekTopa Oynem
MPOU3BOAUTh HAa OCHOBE MOJEIW IUIom@anpio 1 M? ¢ BO3MOXHOCTH B JaJIbHEHIIEM
MEePEeBECTH pPe3ybTaThl PACUETOB Ha HAIly IUTOmangs. JluieBas cropoHa — MaToBasd,
yepHas (oOmamaer OmuszkuM k 100 % morjomeHneM TEMIOBOH dSHepruu). ThUIbHAS
cTopoHa yreruieHa 10 cM cioeM ImeHoracra.
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Puc. 1. CxemMa yCTAHOBKH CHCTEMbI COJTHEYHOT0 KOJLJIEKTOPA
A —u3gydeHwe, paccesHHoe B arMocdepe; B —mpsMoe CONHEYHOE H3IyYCHHC,
C — Berep, cHer, A0kIb;, D — KOHBEKTMBHbIE moOTepw; E —morepu BciencTBue
TEIUIONPOBOAHOCTH; F — TemnoBoe usnydeHue abcopbepa; G — TEIJIOBOE W3JIyUCHHE
3alMTHOTrO cTekia; H — mone3nas MomHocTh Koyiektopa; K — orpaskenue

3amava CBOOWTCA K pacyeTy TEIUIOBBIX ITOTEPh, KOTOPbIE MPHCYTCTBYIOT Ha
oOpatHO#, TeHeBOH crTopoHe. Koah(uIMEeHT TeIIon30/sMHK IEHOMOJUCTHPOIa —

Br
0,05 —rpan. 3Has TONIMHY U TPEANONOXKHB, YTO pasHHUIA TeMIepaTyp Ha
M

MIPOTHBOIIONIOKHBIX CTOPOHAaX MaTepuaia — B Ipeaenax 25 TrpaaycoB, PacCUUTaeM
TEIUIONOTEPH

0’015 -25=12,5 Br.

0=

Takue ke MpUOIM3UTEIBLHO MOTEPU OKMIAIOTCS CO CTOPOHBI TOPIIOB U TPYO, TO
€CcTh CyMMapHOE€ KOITMYecTBO cocTaBUT 25 Br. bezobnaunbiM HeOo ObIBaeT peaKo, Kpome
TOrOo, cne;[yer y‘{I/ITLIBaTL BJIIMAHUC HAJICTA I‘pS[3I/I Ha KOJUICKTOpe. HOSTOMy CHU3UM
KOJIMYECTBO TEIUIOBOM dHEpruu, mpuxomsmieiics Ha 1 M2, o 800 Bt. Boga, ncnons3zyemas
B KauecTBe TerioHocutens B miiockux CK, obmamaer TemmoeMkocThbio, paBHOU 4200

XK Bt
—rpax wm 1,16 —rpang. D10 oO3HAYaeT, 4YTO AN TOr0, YTOOBI TOBBICUTH
KT KT

TEeMIIepaTypy OJHOTO JINTPa BOABI HA OJUH Ipajayc, nmorpedyercs 3aTpatuth ¢ = 1,16 BT
SHEPTHH.

Y4YuTeIBas 3TH pacyeTsl, MOTyYaeM CIEAYIONIYI0 BEIUYUHY L A Hamed MOJenu
COJTHEYHOT0 KoyutekTopa 1 M? miomau:

1 =300 _ 689,65

1,16 rpan
rae L — KONMMYEeCTBO BOABI, KOTOPOE MOXKHO HAarpeTb B KOJUIEKTOpE (MOnenb
momassio 1 M?) B TedeHue Jaca.

b

[Ipumem 3Ty xapakTepucTuky ¢ 3amacom, T.e. L = 700 . Ilpu atom =He

rpan
YUUTBHIBAIOTCS TMOTEPU TEIJIa C JIMIIEBOM CTOPOHBI, KOTOPbIe OYIyT BO3pacTaTh MO Mepe
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pazorpeBa. OTu morepu OyAyT OTrpaHHYMBATH PAa30TPEB TEIUIOHOCHUTENS B COJHEYHOM
KT

rpan
MOKeT ObITh IpPHMEHEHa K Hu3KuM Temmeparypam (ot 10 mo 60 rpamycos). Pacuer
COJIHEYHOTI'0 KOJIIEKTOpa MMOKa3bIBaET, YTO CHCTEMa ILIOMa b0 1 M? crocoOHa Harperb
10 mutpoB Boapl Ha 70 rpajycoB, YTO BIOJHE JIOCTATOYHO JJISI OOCCIICUEHHsS JoMa
ropsiyel Bogol. MOXXHO yMEHBIIWTh BPEMs HAarpeBaHUs BOZABI 32 CUET YMEHBLICHUS
o0beMa COJIHEYHOT'0 KOJUIEKTOpa MpPU COXPaHEHUH ero Iuomaan. Ecim e KoIu4ecTBO
MPOXUBAIONIMX B JIoMe TpeOyer Oonbliero o0beMa BOABI — CleqyeT MPUMEHHUTH
HECKOJIbKO KOJUIEKTOPOB TaKOW IJIOIIA/IH, KOTOPBIE COSIUHSIOT B OJHY CHCTEMY.

s TOro, 4yToOBI COJHEUHBIM CBET BO3JCHCTBOBAJ Ha PaayiaTop MaKCHMAaJIbHO
3G PEKTUBHO, KOIJIEKTOP HEOOXOJUMO OPUEHTHUPOBATH MO/ YIJIOM K JIMHUHM TOPH30HTA,
pPaBHBIM IIMPOTE MECTHOCTH. B cpemHem, s obecriedeHns XKU3HeAesITENbHOCTH OTHOTO
yenoBeka HeoOxoaumo 100 i1 ropsiueidlt Bojbl. YUHUTHIBAs, YTO BOJA JI0 MOJOTPEBA UMEET
temnepatypy okoino 10 °C, pasnuna temnepatyp cocrasisier AT = 70 — 10 = 60 °C.
KonnuectBo Tenma ams mogorpesa Bkl PACCYUTHIBAETCA 110 BHIPAYKEHUIO:

komekrope B mpenenax 70-90 rpamycoB. B cBsa3u ¢ atum, BemmunHa L = 700

W=gqgxVxAT=1,16 x 100x 60 = 6,96 kBT sneprumu.

PaspmenuB W Ha KONMMYECTBO CONHEYHOW SHEPrHM, Mpuxonsmedcs Ha 1 m?
MOBEPXHOCTH B JIAHHOM MECTHOCTH (CpemHeMecsdHOoe 3HaueHwe s BocrouHoro
2
peruoHa YKpauHbl cocTaBiigeT w = 3,26 kBT/M”), oJIy4YuM 101121 KOJJICKTOPA.

W69
w 3,26

2.1 M.

b

F

Takum oOpa3om, yiydiieHdss 3(QGEKTHBHOCTH BOJOHATPEBATEIBHOW CHCTEMBI
TAKOTO THIAa BO3MOXKHO JIOCTHYb METOJIOM YMEHBIIEHHS 00bEeMa U OJHOBPEMEHHOM
YBEIUYEHUH [UIOIIAIH.

BriBoabl. B pesynbpTaTe NpOBENEHHBIX IPENBAPUTENBHBIX OLICHOYHBIX PACUETOB
YCTaHOBJIEHO, YTO CUCTEMY COJIHEYHBIX KOJUIEKTOPOB ISl JaHHOI'O0 KOHKPETHOT'O Caydas
1enecoo0pa3Ho  yCTaHABIMBATH TOJNBKO KaK BTOPOCTENEHHBIH (JIOMONHUTENbHBIN)
HMCTOYHUK IOAOIPEBAa BOJBI, T.K. BEIUKO 3HAUCHHUE 3aTPAYUBAEMON NPHU 3TOM DHEPIHUH.
JU1s1 UCHONB30BaHMsI 3TOTO BHUJIA AJIbTEPHATUBHON SHEPIETUKH B KAYECTBE OCHOBHOTO U
€IMHCTBEHHOI'O0 HCTOYHMKAa HE00XoAMMO JHOO0 yMEHBIIATh TOJNE3HYIO0 IUIOmaab
OTAIUIMBAEMOT0 ITOMEIIEHHS, TNO0 YBEIUYUBATH MOJNE3HYIO TUIOMAAb TEeIIoONepeayu.
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