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Numerical Simulation of Thermal Performance of a New Type of Flat-Plate
Solar PV/T Air Collector

SUN Jian, XU Yinwen, HUANG Zhangfeng, LI Jie
(Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China)

Abstract;In this paper, a new type of integrated solar PV/T air collector is designed. A one-dimensional unsteady mathematical model
is developed, the internal heat transfer process is calculated by finite difference approach. The performance of PV/T solar air collector is
predicted under different parameters and conditions. Results indicate that the temperature of solar cell and outlet air decrease with the increase
of air mass flow rate under the same incident solar intensity. Then, the thermal efficiency, electrical efficiency and total efficiency of PV/T
system increase with the rising of the inlet air mass flow rate. The models provide valuable theoretical basis for the optimal design of high-
performance solar PV/T integrated air system.
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Fig.1 Schematic diagram of double pass PV/T air collector with fins
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Fig.2 Schematic of heat resistance network of hybrid photovoltaic/thermal system
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Tab.1 Parameters of PV/T air collector

Param- Param— Param-
Values Values Values
eters eters eters

a, 0.95 o, 0.90 a, 0.04
Po 0.05 €, 0.95 £ 0.86
€, 0.96 H, 0.1m L 2m
T, 0.90 P, 0.06 w 0.8m
A 11.8 w(m.k) t 1.5 mm H 0.18m
V. 1.5 m/s t 3 mm [ 2 mm
P 0.8 Kne 14.7 h, 0.12m
N 18 t 2 mm T, 208 k
N 202.4 W/(m.k) £, 0.04 o, 0.90
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Fig. 3 Effects of mass flow rate of the air on temperature
of solar cell at different radiation intensity
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Fig. 5 Variation of temperature of the air along the length of
the collector at different radiation intensity
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Fig. 4 Effects of mass flow rate of the air on temperature
of the air at different radiation intensity
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