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Simulation Study on Heat Transfer Characteristics of Solar Collector with Air/Water
Dual Circulation

MA Jinwei, LI Cong, FANG Hao, DU Tao

( School of Environment and Energy Engineering, Anhui Jianzhu University, Hefei 230601, China )

Abstract: The solar collector heats water and air by concentrating radiation from the Sun. To study the collector performance,
numerical simulations of solar water, air and air—water composite collector processes were performed with CFD technology to explore
the collector characteristics of the heat transfer medium under different temperatures and flow rates. The simulation with an irradiance of
800 W/m? show that with water heating mode, the heat collection efficiency increases with the increase of water flow rate, and reach the
summit of 74. 73% at a flow rate of 0. 1 m/s and an inlet temperature of 290 K; with air heating mode, the hightest collection efficiency
of 51. 74% is achieved at a flow rate of 1. 0 m/s and an inlet temperature of 300K; with composite heating mode, the water collector
and air collector processes can interact with each other, and the hightest collection efficiency of 71. 66% is achieved when the air and
water flow rates are 0. 5 m/s and 0. 1 m/s respectively, and the inlet temperature is 300 K. Considering the energy utilization efficiency,
the water heating mode is preferable in spring and autumn; the air heating mode is preferable in winter, and the air-water composite
heating mode is preferable in summer.
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