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1. TennoTexHiYyHi XapaKTEPHUCTUKUA KOMOIHOBAHOTO COHSTYHOTO KOJIEKTOPA Ha OCHOBI ayMOMiHiEBUX KaHABYATUX

TEIJIOBUX TPYO

2. Heat engineering characteristics of the combined solar collector on the basis of aluminum grooved heat pipes

Pedepar:

1. BctaHOBJIEHO, 10 HA €PEKTUBHICTh pOOOTH KOMOIHOBAHOTO COHSIYHOTO KOJIEKTOpA 3 aJIIOMiHiEBUMU KaHABYATUMU
TEIJIOBUMU TPYOaMU y peKuMi TepMocu(dOHa iCTOTHO BIIJIMBAIOTh TEIVIOTEXHIYHI XapaKTepPUCTUKY TEIJIOBUX TPYO,
sIKi CBO€IO 4eprolo 3aJ1eXKaTh Bifl TAKKUX [1apaMETPiB: liaMeTp IapOBOTro IPOCTOPY, TEIJI0QPi3UYHi BIaCTUBOCTI
Ppo60y40i pigyHY, JOBXUHY 30H HArpiBy i KOHAEHCAllii, a TAKOXX 3arajibHa JOBXMHA aTI0MiHi€eBUX KaHaBYaTUX
Ter10BUX TPyO. [linBuIeHHS TeryonepeaBajbHOI 3aTHOCTI aTIOMiHi€EBUX KaHABYATUX TEIJIOBUX TPYO MOXKHA
IOCSITTY 3aBASIKY 3a6€3I1e4eHHIO 110/ja4i rapaHTOBAHO] KiJIbKOCTi TEIJIOHOCISI B 30HY HarpiBy Ta BUOOPY
ONTUMAaJIbHUX KOHCTPYKTUBHUX NTAPAMETPIB TEIJIOBUX TPYO IPU BifIOBIIHUX PEKUMaX POOOTHU. AHAJII3 PO3PaxXyHKIB
Ta €KCIIEPUMEHTAJIbHUX JAaHMX [T0Ka3aB, 1[0 KOMOIHOBAaHMI COHSTYHUI KOJIEKTOP 3 aJIIOMiHiEBUMU KaHaBYaTUMU

TEIJIOBUMU TPYOaMHU Jla€e 3MOTY MiIBUIUTYU e(PEeKTUBHICTh OTPUMaHHS €JIeKTPUYHOI eHeprii 10 18 % 3a paxyHOK



OXO0JIO[KEHHS (OTOEIEKTPUYHUX [IEPETBOPIOBAYIB, IPU LIbOMY MaKCUMaJIbHA €JIeKTPUYHA ITOTY>KHICTb
KOMOIHOBAHOT'O COHSIYHOTO KOJIeKTOpa cTaHoBua 135 Bt/M2. Kpim enekTpoeHeprii, 04HOYaCHO MOXKHA OTPUMATH
10 457 BT Tenuia 3 1 M2 TENJIONOIJIMHAIBLHOI IOBEPXHI 3a TEMIIEPATypH BUXiHOrO TenoHocis 25 oC i rycTuHu
COHsIYHOTO 110TOKY 900 BT/M2. Ha OCHOBI TEOPETMYHOIO aHaJIi3y BUSBJIEHO HAMO1/IbII ONTUMAJIbHI PEXNMU
eKCIlTyaTalii KoOM6iHOBaHOTO COHSTYHOTO KOJIEKTOPA — PEXXUM (PYHKIIOHYBaHHS 3a 3Ha4eHb 30-50 oC
TeMIIepaTypPHOTro Iepernasy MiK TerIoNnorJIMHAIBHOIO IIOBEPXHEIO Ta HAaBKOJIMIIHIM cepefoBuem. HoBa
KOHCTPYKIIist KOMOGIHOBAHOTO COHSIYHOTO KOJIEKTOpa Mae 6ifbll e(peKTUBHY pOOOTY MOPIBHSHO 3 PO3TiIbHUMU
TEINJIOBUMU COHSTYHUMU KOJIEKTOpaMu Ta (OTOENEKTPUIHUMU GaTapesiMU 32 HU3bKUX TEMIIEPATyp Ha
TeIJIONOTINHAJBHIN noBepxHi (Hrk4ye 50 oC) i 3a3BrYaii 3a 6ibll BUCOKUX 3HaY€Hb COHSIYHOTO ITOTOKY (6isibine 600
Br/Mm2).

2. The work is devoted to increasing energy efficiency and simplification of integration of solar systems on the
basis of the photovoltaic thermal (PV/T) collector in the facades and roofs of buildings due to use as an element of
the absorbing surface of aluminum grooved heat pipes (AGHP). It is established that the efficiency of the operation
of the PV /T collector with AGHP in the thermosyphon mode is significantly influenced by the thermal
characteristics of the HP, which in turn depends on the following parameters: the diameter of the steam space, the
thermophysical properties of the working fluid, the lengths of the heating and condensation zones, and the total
length of the AGHP. Increasing the thermal conductivity of AGHP can be achieved by providing a guaranteed
amount of coolant to the heating zone and selecting the optimal design parameters of the HP at the appropriate
operating modes. A new approach to the implementation of PVT collectors on the basis of AGHPs is proposed. In
this case, AGHPs perform a complex role - at the same time it is a highly efficient thermal conductor and a system
of cooling solar cells. The design of an aluminum heat pipe with a grooved capillary structure for PVT collectors
has been developed. An n-pentane is chosen as the optimum coolant for a two-phase system. The developed
samples of heat pipes can provide the operation of the PVT collector in the thermal mode from 0 oC to 120 oC. In
this case, the temperature range of its operation is from -40 °C to +230 °C. The analysis of calculations and
experimental data showed that the PV /T collector with AGHP allows to increase the efficiency of obtaining
electric energy up to 18 % due to the cooling of the PV, while the maximum electric power PV /T collector was 135
W/m2. In addition to electricity, simultaneously, it is possible to get up to 457 W of heat from 1 m2 of heat-
absorbing surface, at a temperature of the output coolant 25 oC and a density of solar flux of 900 W/m2. On the
basis of theoretical analysis, the most optimal modes of operation of the PV /T collector were identified - the most
optimal one is the mode of PV /T collector functioning at values of 30-50 oC of the temperature difference
between the absorbent surface and the environment. The new PV /T collector design has a more efficient
performance compared to separate thermal solar collectors and photoelectric batteries at low temperatures on an
absorbent surface (below 50 oC), and usually at higher solar flux values (over 600 W/m2). The first developed
programs and methods of research of PVT collectors in artificial and natural light developed an engineering
methodology for calculating the thermal characteristics of PVT collector with AGHPs during their operation in a
thermosyphon mode. The recommendations for the production of PVT collectors and their use in solar power
systems are given. The results of the work in the future can be used at the enterprises of LLC «Effectprof» (Kyiv),
PC Sumy SPO M.V. Frunze (Sumy), PE Scientific-Implementation Firm "Thermal Technologies" (Kiev), which are
engaged in the development, manufacture and implementation of heat-exchange equipment and energy-efficient
systems. For further implementation, it is necessary to carry out works on designing and manufacturing an
industrial design of PVT collector or facade PVT collector and to conduct tests in the field.
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