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Experimental study on flat loop heat pipes used in HCPV systems
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Abstract: A flat loop heat pipe (FLHP) with a mixed sintered wick was designed for cooling off high
concentration photovoltaic (HCPV) solar cells. The effect of heat load, inclination angle and condenser
parameters on the start-up and operating performance of the heat pipe was experimentally studied. It was
found that the heat pipe can basically meet the needs of HCPV cooling both in heat load and installation
angle requirements. The maximum heat load is up to 320 W (40 W/cm?) when the temperature of the
heating surface is under 100 “C. Relative positions between evaporator and accumulator, evaporator and
condenser have important influences on the start-up and operating performance of the heat pipe. The pipe
may start more easily when the compensation chamber is under the evaporator. The start-up temperature

of low heat load drops when the condenser is placed above the evaporator. The capability of anti-gravity
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start-up performance of the heat pipe can be improved by reducing the flow rate of cooling water in the condenser.

Key words: high concentration photovoltaic (HCPV) ; flat loop heat pipe (FLHP); start-up and operating

performance with different heat loads; anti-gravity capability; condenser
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Fig. 2 Schematic diagram of the experimental system
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(a) Scheme 1

(b) Scheme 2
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Fig. 7 Anti-gravity scheme for the heat pipe
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Fig. 8 Start-up and operating performance (Scheme 1)
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Fig.9 Start-up and operating performance (Scheme 2)

S o O Bl A A il R AR i PR 2 X 2R P A
VR Ve BB A A T I BE WA EE A
NEE S . R R 8 A 9 & B, BE A T A
R 3K b v BB s 1 2% A g A7 B Ok 19 0 gl Az
A7 22 50 K5 Wl /)N

5 RE[SEUMAR

SR VA 0 7K LR R 4 2 W Ve R i Y 8 A

1 TR S BR8N TR B i sh IR 2. | 10 A
THETEFE T 1 . — A5 AR L Tt 40 WY
Jet B B, SLBR RV HIK IR EE 15 CORAR I i 43 il
40 L/h A 10 L/h, 2 R 3 & 08 /N s B A% o0
ff A 60 W B E] 410 W. i it >4 40 L/h B, i B T = 21
80 CARIEA i sh % . I HLA /b 5 28 73336 1] 9 1 4
WA R /NE] 10 L/h J5 240 s 50 C A RE B
B — A5 I AR P A A R N B B IR 4 B A RV A



400 FEAFHERREFR %43 %
80 > 60 —— —
s a5 AW iy 7 —45° 40 W
< <
= =
ok ' e 1oL L
100 200 300 400 600
tls tls
E10 AFEIL.—4SERERENEHER
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