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Optimization of flow path for the spoiler solar air collector
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(" Department of Thermal Engineering, Shandong Jianzhu University, Jinan 250101, Shandong, China; * Jinan Fruit
Research Institute, National Federation of Supply and Marketing Cooperatives, Jinan 250200, Shandong, China)

Abstract: By changing the layout of spoiler plates of the solar—air collector with serpentine flow channel,
a spiral solar air collector was developed with numerical and experimental studying. The results showed
that under the conditions of the average solar irradiance, temperature and flow rate being 819.7W /m’,
7.33°C and 0.025kg/s respectively, the heat—collecting efficiency of the solar air collector could reach
59.14%, which was 2.18% higher than that of the serpentine solar air collector. The pressure loss for spiral
one was only 37.26% of the pressure for serpentine solar collector, and the pressure loss decreased
significantly with the increase of flow rate. The heat loss coefficient of the spiral solar air collector was in
the range of 4.6 —5.6W/(m’+ K) and the heat transfer factor was between 0.64 —0.72 in the temperature
range of 30—90°C. The average value of the two was 0.06W/(m*+K) or 0.019 respectively higher than those
of the snake solar air collector. Compared with serpentine solar air collector, the spiral solar—air collector
increases the heat collection efficiency of the solar air collector and greatly reduces the pressure loss.
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