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Fig. 1 Heap pipe cooling system
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Fig.2 Diagram of the evaporation of the heat pipe
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Fig. 3 Temperature variation along the wall under the filling amount of 450 g
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Fig. 4 Temperature variation along the wall under the filling amount of 600 g
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Fig. 5 Temperature variation along the wall under the filling amount of 750 g
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Fig. 6 Thermography of the heat pipe
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Fig. 7 Schematic diagram of the thermophotovoltaic system

PEE IR A M RGN . H R 2R T Znd 8T
ZGaSbHL, GaSbHijh B M T AR E R L,
FI T HOAES N BET . 7ESEIT R T AL A B T
e PREERPENR A%, SICHRIT#8 8 TN EE R R, e
WA T XM R AL MRS e, 2RI AL IE E,
o LMl GaSb - FE e FEREXT ST, 3
ARG BB IR [ R S 2 E TR

S AR LI ZH A B L R R L T R R R AN R
iy i Th % R F K eithley 24003170 &, 5 S % % 110 I 5
K FHK A #h g A0 T B e R DO AT 10 3%, AR it 4R
WG % 2 FI TRHFS-10CRUR S G iR E, 5
T I HPACHE SRS SORT HiL i K Sl B %
22 ZWEERSH

IR T2, AT ES S, 8
RN T E, PR HIER G AR, R A
HPERE. SCIRINALE R 8~ 118w, B SRR
FEAM TFHI-VEIZE, B O~ 1FIRIFEGHEIE. JgE
W B Dh R B AR G AR R R ARk . H R Te o %m T 4%
RN AR, E o~E 110 WL, bR
SRR I BT, B0 H T (B S BGR  E A I 4
o, v R % PR RE R S A IR I I O L,



F3M

BRE & SETRERECT G RO R R G SLR T 291

P HLIAE o A S R B P v s T U
bt 2 G AR T AR N AT N B, X T 4R
St AR RS R IA B — e FEEE R, F b T % R B A
TR INAAGAR /N, BT b | SR E, W
s A b IR B T T, LR I R R TR BT R B
P b A ) S B A R T TR R R O, R S AR
FEBHIT 173 CRE, 167 5 B i it 28 14t D 220k 3
16.76 W

0
-1

<

g

g

)

l&;

—a— 800°C 2.253W
—eo-900°C 4.916W
3 r —A— 1000°C 7.827W
—4— 1100°C 11.806W
1173°C 16.767W
74 1 1 | 1 1 1 1
0 1 2 3 4 5 6 7
IR/ V
RS RN i) AV o
Fig. 8 I-V curve of the cell array
4.0 - -
35 + o
K:S;
30 b /A
o

<25} / 1

'Mé 20 O/

- /

E‘E 15 + /a ]
1.0 + A/Oﬁ 7
05 o

ﬂ/
o=
0.0 fo— ]

500 600 700 800 900 1000 1100 1200
AR SRR L/ °C

Blo ik b IR B R AT SR L Al

Fig. 9 Variation of the short-circuit current with the emitter temperature
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Fig. 10 Variation of the open-circuit voltage with the emitter temperature
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Fig. 11 Variation of the output power with the emitter temperature
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Experimental Investigation of the RTPV System with Heat Pipe

CHEN Xue';, WANG Wen’, LU Jun’, QIAN Ziging'
(1. Shanghai Institute Of Space Power, Shanghai 200245, China; 2. Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Aiming at the power requirements of the deep-space exploration, a set of the thermo-photovoltaic system with heat

pipe is designed in this article. The separate gravity heat pipe is employed to realize the thermal control requirement, and the

thermo-electric conversion capability of the TPV system is confirmed. The effect of the thermal power, amount of the working fluid

on the startup performance, wall temperature is investigated. Also the influence of the temperature of the emitter and the cell on the

system electrical output performance is analyzed. The results indicate that the heat pipe can control the cell temperature below 25

‘C.While the emitter temperature reaches 1 173 °C, the thermal-electric conversion efficiency reaches 12.1%.

Key words: separate heat pipe; thermo-photovoltaic; electric power; efficiency
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