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AHAJII3 BJIACTUBOCTEHN TEKCTUJIBHUX MATEPIAJIIB JIJI5I
MOTJIMHAIOUYOI'O EJIEMEHTA HOBITPSIHOI'O KOJIEKTOPA
COHSYHOI EHEPTIII

Kuiscokuii nayionanvnuti yHisepcumem 0yoisHuymea i apximekmypu, Yxpaina

B cmammi pozenanymo ocoonaueocmi 0y006u  Cy4acCHUX COHAYHUX
Kojlekmopie ma npobaemu ix euxkopucmanusa. Onucano adcoIOmMHO HOBUN 6UO
KOJ1eKmopa COHAUHOT eHepaii 3 en1eKmponioizpieom NOIUHAIOUO20 eleMeHma HA
OCHOGI gy2nezpaimoeux mKkanun. Ilpugedeno nopieHANbLHY XaAPAKMEPUCMUKY
MaKux MKAHUH 3 ICHYIOYUMU mMamepianamu, w0 6UKOPUCMOEYIOMbCA Y AKOCHI
aocopbepie ma 006e0eHO0 OOUINbHICMb IX BUKOPUCMAHHA ONA Yinell COHAYHO20
menaonocmauannsn. Busnaueni npobaemu ma 3adaui nodanvuiux 00CAi0HCEHb Y
UbOMY HANPAMKY.

IocranoBka mnpoGaemn. MacoBe BIPOBAIXKEHHS TMOBITPSHUX COHAYHUX
cuctem temonocradyanig (CCT), siki JOLIIBHO BUKOPUCTOBYBATH JUIsl OMAJICHHS,
BEHTHWJISIT IPUMIIICHB Ta TEXHOJIOT1H (HANPUKIIA CYyIIKa 3epHOBUX, QPYKTIB 1 T.1.),
CTPUMY€E HH3bKa CEpPEIHbOJI000BA, ab0 CepeaHBOpPIYHA  TEIUIoBa €(PEKTUBHICTH
noBiTpsiHoro Kojekrtopa consiunoi eneprii (KCE). Tomy BakinmBOI0O HayKOBO-
TEXHIYHOIO Tmpobnemoro € ctBopeHHs moBiTpsHux KCE 3 Bimmum cepenHbo
eKCIUTyaTaIliiHUM Koe(DIIiEHTOM TeII0BOi €PeKTUBHOCTI.

AHaJji3 ocTaHHiX gociigxkeHb i mnyOaikanii. OCHOBHUM €JIE€MEHTOM
Oyab-sikoi CCT € KONEKTOp COHSUHOI eHeprii, eEeKTUBHICTh SIKOTO BH3HAYAIHHO
BIUTMBAE Ha €(EKTUBHICTh CUCTEMH B HUIOMYy. CBITOBI BUPOOHUKH TEIIOTEXHIKU
(Grammer, Sole S.A. i T.1.) BUpOOJSIFOTE JOCTAaTHIO KiMbKicTh ToBiTpstHUX KCE
PI3HOI KOHCTPYKIII Ta TEIIOBOi €(EeKTUBHOCTI. AJie yci BIAOMI MOJENI MOBITPSIHUX
KCE o00’enqnye onHotumnHicth mnoriauHarogoro enementa (IIE). ¥V OGugbmiocTi
KOHCTPYKIIH - 1€ METaJeBUN JTUCT, HOKPUTHI CEJIEKTUBHUM MOKPUTTAM. BupoOHUKH
BKa3ylOTh €(QEKTHUBHICTh TAaKMX KOJEKTOPIB B Aianma3zoHi 65-95%, ane HeoOXigHO
PO3YMITH, IO IIe 3HA4YeHHS MHUTTEBOro Koedimienta kopucHoi aii KCE[1], axuii
M1JIpaXxOBY€EThCS 3 PIBHSHHS,
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ne, 11y —ontuuHuii KK/ konekropa;

ki, k- xoediLieHTH, 10 BPaXOBYIOTh T€OMETpUUHI Xapakrepuctuku KCE;

AT — pi3HULA CepeaHbOI TEMIIEPATyPH TEIIOHOCISI B KOJIEKTOPI 3

TEMITEPaTypOIO 3 TEMIIEPATYyPOI0 HABKOJIMIIIHBOTO cepeaoBHIma, K ;

E, — rycruna, nagatroyoro Ha miomuHy KCE, coHA4HOro BHIpPOMIHIOBAaHHH,
Bm/a’.
Ontuunnii KKJ[ 3a3Buuait nopiBHioe Onuspko 0,95[1], ame me mpu ymoBi, WO
COHSIYHO, MaJIHHS MPOMEHIB BiIOyBaeTbes mig npsiMuM kytom jo toiomuan KCE.
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IIpn iHmmx ymoBax 3meHuieHHs ontuyHoro KKJ[ 3HayHO 3MEHIINUTH 3arajibHy
edekTuBHICTH KojekTopa. Tomy omintoBata poboty KCE 3a nomoMororo MUTTEBOTO
KK/ € He kopekTHUM. [l IIbOTO ICHY€E XapaKTePUCTUKA KOE(IlIEHTa BUKOPUCTAHHS
¢, IKUH 3aJ€XKUTh B1J IOPU POKY, Ta BIAHOUIEHHS MIHIMAJIbHOT'O KPUTUYHOTO MOTOKY
COHSIYHOT pamialii (BIAMNOBIa€ MHUTOMUM BTpaTaM TEIUIOTH B KOJEKTOpi) [0
CepellHbOI CyMapHOi pafialli y IEBHI T'OJUHHM, 10 NaJa€e Ha MOBEpXHIO, H./H,, (naHi
IOJI0 CEPEelHbOI pajianii BU3HAYAIOTHCS TPUPIYHUMH  CIIOCTEPEKEHHAMM)[2].
[Ipukiman Takoi 3aJ€KHOCTI BKa3aHO Ha TpadiyHuxX 3anexHocTsax (puc.l) ms

aMmepukaHcbkoro micteuka bayximn. Kpusi mobymosani mist 10-11 ta 13-14 rogunu,
poku 1949-1951 pik [1]:
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Sxmo pobutn mompaBky Ha koedimieHT ¢, To roguHHui KKJ[ mis ymoB (puc.1)
nanae 1o 0,21, npu 7y= 0,95[1].

Axmo x posrasgatu piuny edekruBHicTh KCE, BKiItouaroum HOYI, TO BOHA
crae B3aram MizepHoro. Came ToMy CCT KOMIUIEKTYIOThCS JOJATKOBUMH
JDKepeslaMyd €Heprii, MaCUBHUMHU JTOOOBUMHU aKyMyJSTOpaMU TEIUIOTH, 110 3HAYHO
30UTBIITy€E BapTICTh 1 YCKJIAIHIOE cucTeMu. Husbka cepeaHbopiuyHa €(PEeKTHUBHICTH
KOJIEKTOpa CIIOHYKa€ J0 TOUIYKY HOBHX HAyKOBO OOIPYHTOBAaHHUX pIII€Hb B
koHcTpyroBaHH1 KCE.

®opmyaBaHHsa MeTH i 3aga4. OCKUIbKM, OCHOBHOIO MEPEIIKOJIOK IS
edpextuBHimoi pobotn KCE, mpu HenOCTaTHbOMY COHSYHOMY BUIIPOMIHIOBaHHI, €
nenorpi I1E, To oueBuaHO, 110 #ioro HeoOXiAHO aorpiBaTh. HalOimbII mpocTimie e
MO>KHa 3pOOUTH 32 paXyHOK €JIeKTpoeHeprii, npormyctuBuu yepes I[1E ctpym.

OcHoBHa 4yactuHa. Take ¢i3UMuHe sBUIIE, 3TITHO 3aKOHY 3akoH Jlxoyid-
JleHna, onucyeTbCs pIBHAHHSM,

O=1"-R-t; (2)

ne, O — KIIbKICTb TEIUIOTH, Bm;
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I — cuna ctpymy, 4;

R — enextpuunuii onip, Owm;

{ — 9ac MPOXOKEHHS CTPYMY Yepe3 MPOBITHUK, C.
Lle o3Hauvae, 1m0 BUHMKAE HEOOXIJHICTh MOILIYKY BiAmoBigHoro marepiany aus I1E,
SKAA OW BOJIOAIB HE TIPIIMMU HDK BHINE 3rajaHi MeTald, TEeIJIOTEXHIYHUMU
BJIACTUBOCTSIMH, a TAKOX JOCTATHIM €JIEKTPUYHUM OMOPOM. 3 ICHYIOUMX MaTepiajiB
TaKUMH  BJIACTMBOCTSIMM  BOJIOJIIOTH  BYTrJerpaditoBi TEKCTWJIbHI  TKaHUHHU.
Baxnusumu termnorexniunumu BiactuBocTsMu [IE TennoBux KCE e mornunaroua
3/IaTHICTh, TEIJIONMPOBIAHICTh Ta TEMIEPaTypOINPOBIIHICTh. lorMHar04Ya 3/1aTHICTh
MaTepiay 3ajieXuTh BiJ (I3UMYHMX BIACTUBOCTEH MaTepially, MOro mopCcTKOCTI Ta
CTPYKTYypH. Taky BIaCTHBICTh JIOCUTh BaXXKKO BHU3HAYUTH. B miTeparypHux mxepernax
3yCTpI4a€ThCsl JOCUTh MallMid TEpeNliK MarepiaiiB Uil SKUX TOYHO Bigoma
NOTJIMHAI0Ya 3/aTHICTh, ajle TOYHO MOXKHA CKa3aTH, M0 Yy MeETajiB Us
XapaKTepUCTHKA € ITOCUTHh Maor. Tomy nornmHarouuMm enementam KCE HanmaroTs
CEJICKTUBHE MOKPUTTS, SIKE JOCUTH JOPOTe 1 TEXHOJOTiA OTPUMAaHHS € CKIIAJHOIO.
O06’eMH1, MaKkpo- 1 MIKpOHOPHUCTI ByryierpagiToBl TKAaHMHU MalOTh JOCUTh BHUCOKY
CEJICKTUBHICTh 3a PaxyHOK CBO€I pO3rajly’keHoi 00’€MHOi  IIOPCTKOCTI 1 HE
noTpeOyroTh JTOAATKOBUX MOKPHUTTIB. TeMrepaTyponpoOBiIHICTb — BAKJINBA
TEIUIOTEXHIYHA XapaKTepUCTUKA, 1[0 I[OKAa3y€ IIBUIKICTh PO3MOBCIOIKEHHS

TEMIIepaTypy MO MaTepiaiy 1 BA3HAYAETHCS 3 PIBHIHHS,
A

P 3)

Jle, A — koedilieHT TemIonpoBiiHOCTI, Bm/(m-K);

¢, — 1300apHa TeIIoeMHICTS, K/owc/ (ke K);

p — TyCTHHA, K2/M’.
[Ilo cTocyeThCA €IEKTPUYHOTO OMOpPY, TO ByrjierpadiToBa TKaHWHA TMOMITHO
BUIIEPEKAE 3TaJlyBaHl MeTalld, 110 3TiHO (popMynu (2) 103BOJISIE 3aCTOCOBYBATH
Mali CWIH CTpyMy, 3a0e3ledyloud THM CaMHM Oe3leKy ekcruryaramii. Takox
BOXJIMBO, III0 THYYKI HarpiBauli Ha OCHOBI BYIVICIIEBUX TKAaHUH IITUPOKO
PO3MOBCIOJKEHI B MEIUIMHI Ta mMOOyTi (TPUIKW, TEmIi KOBApH). Y TaOmwili
IpUBEACHI OCHOBHI TEIUIOTEXHIYHI XapaKTEPUCTUKU KIACUYHUX JUISI TEITIOTEXHIKH
MeTaliB Ta ByrierpadiToBoi TKAHUHHU.

Z:

Tabnuys
TennoTexHiuH1 BJACTUBOCTI MaTepialiB
Hasga T@rm'onpo Tenmoemn1 s TeMnepaT}{ EJIEKTpqu CenexTus
i BiIHICTB, CTb, O ponposiﬂm Ui ormip, HE
Bt/(Mm'K) | xJIx/(kr-K) CTh, M/C OM'Mm TTOKPHUTTS
AJTFOMiHIi 211 0,93 2675 0,085 0,0271 Tak
Mins 385 0,385 8795 0,114 0,0175 Tax
CTanb 47.6 0,72 7850 0,008 0,14 Tak
Byrnepaciro 287 0,72 2200 0,181 0,6 Hi
Ba TKaHWHA

Buxopucranus takux KCE 3 enextpuunum migirpisom IIE  no3Bossie
BUKOPUCTOBYBATU MOro I10JJ000BO MpOTAroM poky. IIpu HegocTaTHii KiIbKOCTI
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COHAYHOI pafiamnii B3UMKY uu y moxmypi nui IIE migirpiBaetbcst 10 HEOOX1THOT
TEMIIEpaTypyu EIEKTPOCHEPTi€l0, a BHOYI KOJIGKTOp TMPAIIO€ SK 3BUYANHHNA
enexktpokanopudep. Ctae MOXIMBUM BUKOPUCTaHHS  OaratoTapudHOi cuCTeMH
00JIIKy eJeKTPOeHEeprii.

BucnoBku. O1xe, BUKOPUCTAaHHS ByTierpadiToBux TKaHuHu y sikocTi [1E mis
KCE BinkpuBae HoBI MoxiauBocTi y BrpoBamkeHHi CCT. Ilpu 1upomy He
MOTIPIIYIOTHCS TEIUIOTEXHIYHI XapakTepucTuku IIE 1 3’SBIsS€TbCS MOXKIMBICTH
IPOCTOTO Ta €(PEKTUBHOTO BUKOPUCTOBYBAaTH  JIOJATKOBE JDKEPENO €eHeprii B
konektopl. 3actocyBaHHs CCT Ha OCHOBI Takux KOMOIHOBaHHMX KOJIEKTOPIB
MOJKJIMBE y 0aratbox rayiy3siX €KOHOMIKH, 30KpeMa, MMPOMHCIOBOCTI, OyIBHHUIITBI,
arporpoMHUCIoBOMYy KoMIuiekci. CHCTeMH BEHTHIIAIT Ta MOBITPSHOTO OMAaJCHHS |,
CyIIapKd 3€pHOBUX Ta (PYKTIB, CHUCTEMU BEHTUJIALII TPOMAJCHKUX OY/IBEIb
(macuBHUM NIM), y SIKMX 3a €BPOINEHCHKMMHU CTaHAApTaMU Ma€ OyTH MEXaHIYHa
cucrema BenTwisamii. Jns BopoBamkenHss Takux KCE B CCT  wHa craail
MPOCKTYBaHHS HEOOXITHO PO3POOUTH METOMUKH iX 1HXKEHEPHOTO PO3pPaxyHKy Ha
OCHOBl TEOPETUYHUX Ta EKCIEPUMEHTAIBHUX JOCHIKEHb TEIUIOTEXHIYHUX Ta
aepOIMHAMIYHUX XapaKTCPUCTHK.
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AHHOTALUA

B cratbe paccMoTpeHbl OCOOCHHOCTH CTPOEHHUSI COBPEMEHHBIX TETUIOBBIX
COJIHEUHBIX KOJUJIEKTOPOB U MPOOJIEMBbI MX HCIHOJIb30BaHMs. OMNUCAaH COBEPIICHHO
HOBBIM BHJI KOJUIEKTOpPA COJIHEYHOM SHEPTrUM C BJEKTPONOJOTPEBOM HAa OCHOBE
yrierpaduToBeiXx TKaHeW. [IpuBeneHO CpaBHUTENBHYIO XapaKTEPUCTUKY TaKHUX
TKaHEW ¢ CYIIECTBYIOIUMH MaTepHajiaMu, UCIIOIb3yEeMbIMH B KauecTBe abcopOepoB
W JIOKa3aHa I1eJIecCO00pa3HOCTh HMX HCIOJIL30BAaHUSA IS LeJIed COJIHEYHOTO
TertocHa0keHus. OnpeaeneHsl TpoOaeMbl U 3aJ1aud TaIbHEUIIINX MCCIICAOBAaHUN B
3TOM HarpaBJICHUM.

Annotation
The paper considers structural features of modern solar collectors and problems
using them. We describe a completely new type of solar energy collector electrically
based graphitic tissues. A comparison of tissue characterization with existing
materials used as absorbers and proved the feasibility of their use for solar heating.
Identified problems and problems for further research in this direction.
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