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Concentrated photovoltaics and thermal system (CPVT) is a combination of solar photovoltaic generation and
solar thermal collection technology and it is drawing increasing attention as a promising method to make efficient

use of solar energy. While higher concentration ratio can enhance the performance of the system, it also increases the

heat load on the photovoltaic cell, which requires advanced cooling method. In this study, a novel radial expanding
minichannel heat sink is introduced into a parabolic CPVT to establish an advanced cooling system with the use of
two-phase flow, and its effectivity as well as the electrical and thermal performance of the system is discussed.
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Fig. 1 Parabolic solar reflector used in this study.
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Fig. 2 Structure of triple-junction and single junction
solar cell?.
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Fig. 3 Radial expanding minichannel heat sink used in
this study.
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Fig. 4 Outline of water circulation system.

2.3 HELEROMEDFHEA X
(1) FEEZhROFME S 1k
KBS REDE 13,
— (IV)max (1)
‘pAcell

TEHT D, 2L, L V. oo AenlFZNLHKREGEM
DER, B, KEEMICAS T 2O RE, KEE
MOEETHY . [Vhax [ TRES T2 T & VOREDEK
i &35, RFFETIE. InGaP/InGaAs/Ge =825 K&
HOMERE 2 fERR T 272D ETIIEL LRV B ARKREL D
TCHREROMUEZITV, ZDOH, Hh LIREETODIE
BRREMET D,
(2) EBGR OS5
CPVT OB ney 13,
e (PdirApar (2)
TERT D, 72121, Q. @dir. Apar ITFNENEAIMG
TOLEE, HZEAHE, BEHEOENEHMTH D, HiE
H 5 B3R BT ORIE 2 Ot w3 i O TR
DD AT FERNTFHR LT a I 5, B TOE R
1, U EAZHAZE D IR T 2 KN BEARBE THIUE, Al
RO EH S

Q = mc(Tour — Tin) 3)

IZHE-> THMITRD 2 Z L3R D, Z ZTom, e Touts
T ZZENENRAKIT R, KOEE, Bzt ik X



CADIZBITFEKIRTH D, —F7. KO—HBPEA g N
THAE LRI AR E L TR T 2856 83 LizKko&E
Z EREZHIE LW ER YD K DIRED B HEME 2R D
HZEIFHE LV, 2T, AW TIE, BEATIC K D ER
FBRE T L, T OEREE b & ITRIE AR A VTR
- EAERICRBIT 2EMELZRDD L LT D,

3 RERBERLEE

3.1 ZEAKEEMORENEDAIE

BN, BT B RREEE(T50 W/nd) o T CRIE L7-
“HEAAIKE O EEE Fig. 5 12T, JEILK
EE e —%—Two< Y EMBVLZNS 40T 5
80 CH#PHT 10°CEIZ T o7, F7=. SOCLKEDOEIX
70°C & SOCHOMEMZE b & ITHIERIHME LT,

0.5

04

0.2 D

1 (Electrical efficiency)
L)
13
1]

0.1

0

30 40 50 60 70 80 90 100 110 120 130

Temperature of the cell [1]

Fig. 5 Electrical efficiency (1) of the InGaP/InGaAs/Ge
triple-junction solar cell measured under natural
sunlight.
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Fig. 6 Result of thermal collecting experiment.
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Table 1 Result of experiment on the electrical and
thermal performance of PCVT with the use of
two-phase flow.
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Fig. 7 Geometrical relationship between x, y, 2.
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