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Fig. 1 TRNSYS model of CPC collector solar water heating system
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Table 1 Main parameters of CPC collector
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Fig. 3 Hourly variation curve of solar irradiance in Guangzhou
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Fig. 4 Simulation results of CPC collector operation with

four typical day
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SIMULATION ANALYSIS OF SOLAR WATER HEATING SYSTEM
WITH CPC COLLECTOR BASED ON TRNSYS

Shen Xiangyang, Li Shiyu, Qi Jinxun
(College of Mechanical & Electrical Engineering, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: The solar water heating system of a small villa in Guangzhou was built base on the modeling of CPC
(Compound Parabolic Concentrator) collector and by TRNSYS software. It runs safely for more than a year (8760
hours) and four typical days were selected to analyze the operating condition. It can be observed that the outlet
temperature of the CPC collector reached to 67.5 C and 68.2 ‘C on the spring equinox and the winter solstice,
while it was 85.7 'C and 83.3 C on the summer solstice and autumn equinox, respectively. The collector efficiency
of the CPC collector increases as the inlet flow rate increases, while reduces with the inlet temperature drops.
The optimum installation angle is 22°. The heat collection power of these two collectors, CPC collector and flat
plate collector, increases as the solar irradiance increases. The heat collection power of CPC collector is 1.5 times
more than the flat plate collector at 12:00~15:00 of winter solstice.

Keywords: CPC collector; solar water heating system; collecting efficiency; TRNSYS software; simulation
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