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Experimental Study on the Performance of
Photovoltaic Modules Based on Phase Change Material/Heat Pipe Coupled Temperature Control System
Zhou Xuanxun Cao Xiaoling Liu Silin Zhou Xu
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  To control the operating temperature of photovoltaic modules (PV) and to improve the performance, this paper
proposes the use of phase change material/heat pipe coupling to control temperature. The results showed that both PV-PCM and
PV-PCM/HP systems can control the temperature and increase the efficiency of the PV modules, with PV-PCM/HP being more
effective, reducing the peak temperature by 5.86°C and increasing the average electrical efficiency by 0.52%. The PV-PCM module
was effective during the melting phase but acted as a thermal resistance when the solar radiation was low. The synergistic effect of
phase change material and heat pipe extended the temperature control time during the daytime, further reducing the module
temperature and accelerating the heat export from the phase change material at nighttime.
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Fig.1 Schematic diagram of PV-PCM/HP

IR
ARCZ
 Stdreits
P 0
‘ ~ Tedlar/2
el
E WERRR
: IR
A/ AR B2 AR

it /A AT R A AR R
JIERER

2 PV-PCM/HP R%&IEE
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Table 1 Thermal properties of PW/EG composite phase

change materials

Bt L2 {1
B kg/m? 950
SRR W/(m-K) 2.7
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FHAS IR FE T 41.5
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Fig.5 Actual view of the rear surface of the PV-PCM/HP

thermal control system
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Table 2 Parameters PV module
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Fig.6 Schematic diagram of the experimental

measurement system
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Table 3 The main information of the measuring apparatus
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Fig. 7 Time evolution of the PV temperature and solar
electrical efficiency of PV-ref, PV-PCM and PV-PCM/HP,
solar radiation, ambient temperature, and wind speed

measured
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Fig.8 Time evolution of the PV and PCM temperature of
PV-PCM and PV-PCM/HP
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