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EKCIIEPUMEHTAJIBHA OHHIHKA EOEKTUBHOCTI COHAYHUX
KOJIEKTOPIB

Ilpoananuzuposanvl apxuenvie Oaunuvie O CYMOUYHOU 6blpaboOmKe menia NAOCKUMU
U B8AKYYMHbIMU COJIHEYHbIMU KOLIEKMOPAMU, YCMAHOBIEHHbIMU HA IKCHEPUMEHMANbHBIX
eenuoycmanoskax 6  Xapwvkosckou — oonacmu.  Ilpednosceno  annpoxcumupyroujee
ananumuyeckoe ulpaxcenue O paciema CYymouyHoU 6blpabomke menia KOLIeKmopamu 6
3A8UCUMOCTIU O NPOOOIHCUMETILHOCMU C8EMIO020 8PEMEHU CYMOK U 0OIAYHOCIU.

IIpoananizoearo apxieHi dani npo 000606e 6upobIeHHs menaa nAaAcKUMU ma 8axKyyMHUMU
COHAYHUMU KOJEKMOPAMU, GCMAHOBNEHUMU HA EKCHePUMEHMANbHUX 2eNi0yCmMAaH08Kax 6
Xapxiscokiti oonacmi. 3anponoHo8ano anpoKCuMyouuli AHAIIMUYHUL 8UPa3 0Jisk PO3PAXYHK)
00006020 8UPOONIEHHS MeNnia Ha KOLeKMOopax 8 3aJleHCHOCMI 810 MPUBANOCTI CEIMI020 YACY
000U ma XMapHoCcmi.

Beryn

BuxopucTtanas coHS'YHOI eHeprii A1 rapsyoro BOJONOCTa4aHHs Ta 00IrpiBy € OTHUM
3 TPIOPUTETHUX HANPSMKIB PO3BUTKY BIJHOBIIOBAHOI E€HEPreTHKH B YKpaiHi. 3aBIsSKH
HIMPOKOMY PO3MOBCIO/UKEHHIO T4 MAacOBOMY BUPOOHHMITBY cOHsSYHMX KosekTopiB (CK) B
€poni Ta Kurai iXx BapTicTh 3HM3WIACH J0 PIBHSA, L0 BXKE 3apa3 J03BOJSE PO3MISIATH iX
K CAaMOOKYIIHY TEXHOJIOTIIO JUIsl YKpaiHChKHUX CHOXHBaviB. IIpoTre mocsrHeHHS TepMiHy
OKYIMHOCTI cUcTeMH TeruionocradanHa Ha 6a3i CK B mexax 10-15 pokiB MOXIMBO JIHILE
npH ii BIPHOMY IIPOEKTYBaHHI, 30KpeMa BUOOp1 MOTyKHOCTI. [Ipu 11boMy BUHHKA€E mpodiiemMa
BiJIMOBITHOCTI HOMIHAJBHUX TEXHIYHMX Toka3HUKIB CK ThM, sIKi BOHM NEMOHCTPYIOTh B
peanbHUX YMOBAX €KCIUTyaTallii B YKpaiHi.

B kpainax €C HomiHaibpH1 TexHIYHI nokazHuku CK BH3HAYaIOThCS 3TITHO CTaHIAPTY
EN 12975 [1] mimuac ne3zanexnoi ceprudikamii. [Ipu mpomy HeoOXimHI JOCIIIHKCHHS
edexruBHOCTI CK MPOBOASTH MPU CHPHUSTIUBUAX TMOTOAHUX YMOBAaxX, TAKUX SK SICHUH JICHb,
Oe3BiTpsHA Moroja, abo BCcepeauHl CreliaabHO 00JagHaHUX MpUMIlIeHb. BTiM B YkpaiHi,
3a BUHATKOM TiBIHS, KiiMaTtuaHi ymoBu aiisi CK gacto ganeki B ineanbHux. ToMmy MeTorO
JTAHOTO JOCIIIKEHHS OyJi0 00paHo mpakTuyHe oliHtoBaHHA eexktuBHOCTI CK B 3a51ekHOCTI
BiJl MET€OYMOB Ta MEPIOAY POKY.

Bba3a ekcniepuMeHTANBHUX JOCTIKEHb

bazoro s mpoBedeHHST JOCHIKeHb CTaB JleMOHCTpaIiiiHO-OCBITHIM IIEHTP
«Eneprooctpir» TOB «bYPEHEPI'O», po3ramoBanwnii Henogaaik M. XapkoBa. JlociiKeHHS
BUKOoHyBasincsl cribHO criBpobitHukamMu TOB «BYPEHEPT'O» Ta xadenpu enexTpuaHuX
cranuii HTY «XIII». O6’exkrom nocmikxeHHs cranu miacki Ta BakyymHi CK ¢ipmu Vaillant
cepii auroTHERM (muB puc. 1). Texaiuni xapakrepuctuku CK HaBeaeHi B Tadm. 1 3rigHo [2].

Ha naxy OyniBii IIeHTpY BCTAHOBJICHO JBI HE3aJIEXKHI TeTi0yCTaHOBKH, KOXKHA 3 SIKUX
mictuth o aBa CK omnHoro tumy. OOHIBI TeliOyCTaHOBKU TMpHUEAHAHI 10 OaraTtoyHKIII-
oHanpHOro HakommuyBada allSTOR VPS 1000/2 emuictio 1000 1. CK opieHTOBaHi1 CTpPOTO
Ha miBAeHb Mg KyroM 30° mo ropu3oHTy. I'eorpadiuni KOOpAMHATH MICIS PO3TAILITyBaHHS
ueHTpy: 49°60' miBHIYHOI LIMPOTH, 36°28' CX11HOT JOBIOTH.

BumiproBanHs 1060BOoro BUpOOIEHHS TEIIa KOKHOIO Telli0yCTaHOBKOKO 3I1MCHIOETHCS
Ha coHAYHMX cTaHlisx VPM 20S (aBromaTn3oBaHa HacCOCHA rpyIma reJioycTaHOBKH). 310paHi
JaH1 1po 1000Be BUPOOJIEHH TeIJa Ha TeioycTaHoBKax 3 pisHumu tunamu CK B nepiof 3
JIMITHS TI0 KOBTEHb MPEJICTaBIEH] Ha puc. 2.
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Puc. 1. Constuni konekropu Vaillant auroTHERM Ha naxy nentpy «EHeprooctpis»:
a) mmackuii VFK 145 V; 6) Bakyymunit VTK 1140/2

Texuiuni xapaktepuctuku CK

Ta0muus 1

u auroTHERM auroTHERM exclusiv
asba VFK 145 V VTK 1140/2
Tun [Tnackuii Bakyywmuuii (12 tpy0)
Po3Mipu BXIIXT, MM 2033x1233x80 1392x1652x111
[Tmoma konektopa, M 2,51 2,28
AbcopOyroua moBepxHs, M2 2,35 2
KK/ 3rigao EN 12975, % 84 64,2
M1H1Man5}21a gpoaymmmcn, 595 55
kBr-roa/m/pik

10.07 20.07 30.07 09.08 19.08 29.08 08.09 18.09 28.09 08.10 18.10 28.10

—&— [IJJaCKUK ---0---

Puc. 2. EkcnepumenTanbHi gafi npo g1000Be BupoOaeHHs Termia Ha CK
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ANpokcuMaIlisi eKCepuMeHTATbHHUX TaHUX

[NomoBHuM dakTopom, 110 BrutuBae Ha BupoOsieHHs eHeprii CK, € oOcar consyHoi 1HCOALIT B
KOHKpeTHy A00y. ChpolieHo Ieii YMHHMK MO)XKHAa BBaKaTH (YHKIIE€I0 JBOX HE3AIEKHUX
napameTpiB. TpuBasocTi cBitioro 4yacy moou (CHUJ]) ta xmapHocti. Temmneparypa, BOJIOTICTh Ta
3aMUJICHICTh MOBITPS, HANPSIM Ta MIBUJKICTh BITPY TAaKOXK BIUIMBarOTh Ha eexTuBHicTh CK, ane ix
BIUTUB € MEHIIUM. TOoMy B JaHOMY IOCHIDKEHHI 3aJisi CHOPOIIEHHS Il (aKTOpu OKpPEMO HE
PO3TIISAIANNCE.

TpuBanicte CYJ] Bu3Hayaiach 3a acTPOHOMIYHUMHU TAOJMISIMH Y TOAMHAX. XMAapHICTh
OLIIHIOBAJACh 3a JaHMMHU T1IPOMETEOLIEHTPY Mo XapKiBChKiil obmacTi y Biacotkax, ae 0 % — ue
sicHo, a 100 % — cymisibHa XMapHICTb.

Jna ananizy edextuBHocti CK kamenmapui nani mpo Ao0oBe BUPOOJEHHS Temuia Oyiu
po3nineni Ha BHOIpkH, audepenmiiioBani 3a TpuBamicTio CHJ[ i xmapaicTio. B omany BuOipKYy
00’eHyBaIKMCh JaHi, IO BITHOCATHCA N0 OJHOrO miama3zoHy TtpuBaiocti CYJ[ Ta XMapHOCTI.
Hlupuna piana3zonis mo TpuBanocti CUJ] 6yna obpana B 0,5 1, a mo xmapHocTi — B 20 %. B koxHil
BUOipLi naHi Oynu ycepenHeHi. Pesynbpratu Takoi 0OpoOKHM eKCcriepiMeHTaIbHUX JTaHUX HaBeICHI B
TalI. 2.

Taomuus 2
YcepenHeHHi 3HaUeHHsI JOOOBOTO BHPOOIICHHS TeIlIa
miackumu/Bakyymuaumu CK, kBT-roz

Tpuanicte XwmapHicTh, %

CHl, r 0 20 40 60 80 100
12,5 - 10/10 | 11/9 8/9 - 213
13 - - 8/8 8/8 5/5 4/4

13,5 10/9 | -/12 | 11/9 817 - -
14 - - 10/8 5/5 3/4 3/3
14,5 12/10 - 9/9 10/8 6/7 3/3
15 - - - 8/10 5/6 4/3
15,5 12/10 - 11/~ | 10/7 8/9 4/4
16 13/11 | 12/10 | -/9 719 -4 -/5

HesBakaroun Ha HelIbHE 3alIOBHEHHS Ta0ll. 2, TIOB’s3aHE 3 BIIHOCHO HEBEJIUKHUM EPiOAOM
cnocrepekeHHss 3a CK, oTpuMaHl JaHI MOXHa BHUKOPHCTATH JJsi MOOYJOBH ampOKCUMYIOYHX
(YHKIIOHAIBHUX 3aJI€KHOCTEH.

AHami3 3ajexHocTi BHpoOsieHHs Temia (), kKBT-rox Big xmapHocTi y, % mpu KOXXHOMY

3HaueHHs TpuBanocti CUJI /.y, T (muB. puc. 3) mokasye, mo st o6ox tumie CK BoHa mocuth

91 ]
TouHO (3 R* > 0,9) OnMCYy€eThCs MOTIHOMOM JPYTOTO CTYIEHS BU/LY:

0= azyz +tay+a,. (1)

[Tpuaomy koedinientu a,, a, B (1) MOXyTb OyTH IPHAHATI OTHAKOBUMH JUISl BCIX 3HAYEHD [ryy, @

BUIbHUM YJICH @, 3MIHIOEThCS B 3aJI€KHOCTI Bij lcqu (muB. Tabm. 3, 4).
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Puc. 3. BupoOiienns Tera a) riackumu i 6) Bakyymuanmu CK
B 3aJIEKHOCTI Bil XMapHOCTI Ju1s pi3HOi TpuBanocti CHJJ
Tabmus 3
3HaueHHs KoeilieHTiB a,, a, B (1)
Tun CK a, a
[Tnackuii -0,0008 | -0,0039
Bakyymuunit -0,0009 0,025
Ta6muus 4
3Ha4eHHs BUIBHOrO wieHa g, B (1)
leqp T
Tun CK
12,5 13 13,5 14 14,5 15 15,5 16
[Tnackuii 9,5 10 11 11,8 12 12,5 12,8 13
Bakyymuunii 9 9,5 10 10,3 10,5 10,8 11,3

AHaJli3 3aJI€KHOCTI BUILHOTO YIEHA d; Bl [y,

n06pe anpoxcumyethes ( R? ~ 0,99 ) moniHOMOM APYroro cTymeHs:

a, = bzléqﬂ +bleyy + by -

3naueHHs KoedimieHTiB b, B (2) HaBeneHi B Ta0II. 5.
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Puc. 4. Anpokcumanis 3anexHocTi @, BiJ TpuBasiocti CUJ ms
a) miackux i 0) Bakyymuux CK

Tabmuws 5
3HaueHHs KoedinieHTiB b, B (2)
Tun CK b, b, b,
Tnackuii -0,2189 | 7,2714 | —47.275
BakyyMHHiA -0,0905 | 3,2024 | —16,843

OO6’ennytroun (1) i (2), MoxkHa oTpuMaTH MOBHY (popMyIy Ui ONHCY AO0OOBOrO BUPOOJICHHS
teria CK B 3anmexnocTi Big Tpuaiocti CHJI 1 xMapHOCTI:

0= azyz +ay+ bzlétm + bllC‘{J:[ +by. (3)

®opmyna (3) mocuth TOYHO ampokcuMye 3HadeHHss (), HaBeneHi B Tabim. 2. Cepemne

BiIxwieHHs ckiagae o6mu3pko 0,3 kBT-ron, cranmaptHe BiaxuieHHs — 1,5 kBrrox. Ile mo3Bomnse
BUKOPUCTOBYBATH ii ans nociimkeHHs epextuBHocTi CK 1 mpoBeleHHs TEXHIYHMX PO3pPaxyHKIB
reJlIOCUCTEM.

Ha puc. 5 mpeacraBneHO eHEpreTHYHI XapaKTEPUCTUKH JOCTIKEHUX TeliOyCTaHOBOK Ha
mwrackux Ta BakyymHHX CK, pospaxoBani 3a (3). SIk BuAHO, BIITKy B O€3XMapHy IOTOAY
resioycranoBka Ha rtackux CK Bupobisie B cepennbomy Ounbiie 13 kBt-rozg Temna, a Bocenu abo
HABECHI B XMapHy noroay — 6au3bko 1 kBT-roa. B Toif sxe wac Jisi TeTioyCTaHOBKH Ha BaKYYMHUX
CK mi mnokasuukn ckimagaroTe 11 xBtrrom i 2,5 kBtroxm, BimmoBigHo. BriTKy HaBiTh 3a
HECTIPUUHATIUBUX MOTOAHUX YMOB npoaykTuBHicTh CK 000X TumiB He 3HIWKYyeThcs HIKYe 40 %
BiJIHOCHO MAaKCHMAaJIbHO MOXJHMBOI. A B OCiHHI 1 BEeCHsHI Micsmi cepenHs mpoayktuBHicTh CK
3MEHIIYETHCS B 2 Pa3u BIIHOCHO JIITHBOI.

BucHoBkH

BukoHaHi eKkcriepuMeHTalbHI Ta TEOPETUYHI JOCHIKEHHS JTO3BOJIMIN OTpUMATU (HOpMYITy

s ouiHkd npoxyktuBHocTi CK miast OyIbp-KOro ITHS TMEpiogy BECHA-JTO-OCIHb IMPH Pi3HIH
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xmapHocTi. [loganeiie HakONMWYEHHS apXiBHUX JaHUX MPO poOOTY TelioyCTaHOBOK J03BOJHTH
M1JBUIIUTH 1i TOYHICTH Ta 00JIaCTh TOCTOBIPHOCTI.
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Puc. 5. BupoGuienns Teruia a) muiackumu i 6) Bakyymanmu CK B 3anexHocTi
B1Jl XMapHoOcTI Ta TpuBaiocti CYJJ

3arasioMm mpoBeleHi JgochimkeHHs Ta JocBin ekciutyatauii CK B JlemoHcTpariiiHo-
ocBiTHbOMY 11IeHTp1 «Eneprooctpis» TOB «bYPEHEPI'O» minTBep1KytoTh B110M1 KOHCTPYKTHBHI,
MOHTaXXHI 1 eKCIUTyaTaliliHi nepeBaru ta Baau ackux i BakyymHux CK. 3 eHepreTnuHoi TOUku
30py miacki CK 3abe3neuyioTh OUIBLI BUCOKY MPOAYKTUBHICTh HPU TEIUNM COHSYHIN morofi, a
BakyyMHi CK 37aTHI BHaBaTH OUIbLI raps4uii TEIJIOHOCIH MpU HU3BKUX TeMIIepaTypax MOBITPS 1
XMapHii Moroi.

Ouintoroun edektuBHicTh gocmimkeHnx CK, HeoOXigHO BIAMITHTH, [0 3a TEPiOJ
eKCIUTyaTallii B IeHTpi iX piuHa MPOAYKTUBHICTH CKiaia jume O0au3bko 60 % Bim MiHIMaIbHOTO
piBHS, BKa3aHOr0 BHPOOHHMKOM. Takuili pe3yiapTaT, Oe3lepedyHo, MOB’S3aHWM 3 HEBIAMOBIIHICTIO
CTaHJAPTU30BAHUN BHUIIPOOYBAJIbHUX YMOB, B SIKUX 3I1MCHIOBAaB OLIIHKY BHPOOHMK, 1 pealbHHX
yMOB, B akux ekcrutyaryroTbcst CK. Lle HeoOXigHO BpaxoByBaTH IpH BUKOPHUCTaHHI B YKpaiHi
pexoMeHamii Mo MPOEKTYBAaHHIO T'eJIIOCHCTEM, PO3pOOJIEHUX AJs LeHTpainbHol €Bpornu. Tum He
MEHIII, OOW/IB1 TeNIIOyCTaHOBKM Ha TuTackuxX 1 BakyyMHHX CK mokazamu ce0e sK HailiHI CHCTEMH
MOCTAYaHHS TrapsA4oi BOAM, 3/aTHI 3a0€3MEUNTH CHOXHBAayy HEOOXITHHUN piBeHb KOMQOpTY W
€KOHOMIYHOCTI.

EXPERIMENTAL EVALUATION OF SOLAR COLLECTORS EFFICIENCY

48

K. V. MAKHOTILO, PhD, D. M. KOSATTIY, director

The daily heat production of flat plate and evacuated tube solar thermal collectors
installed in the experimental solar system in Kharkiv region is analyzed. An approximated
analytical expression for estimation of the daily heat production, depending on the length of

daylight and cloudiness is proposed.
[Toctynuna B penakuuto 15.11 2012 .
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