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Structure design and experimental test of V-shaped

orifice permeable solar air collector
JIANG Ping' . LIN Xilong'» ZHANG Yuanming' » LENG Xing yang®
(1.School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2.Changchun Gas Thermal Design and Research Institute, Changchun 130022, China)

Abstract: In this paper, a V-shaped orifice permeable solar air collector was proposed by improving
the structure of the heat collection plate and optimizing the air flow path. The CFD simulation software
was used to simulate the velocity field and temperature field inside the V—shaped orifice permeable solar
air collector, and the heat collection efficiency of the V-shaped orifice permeable solar air collector was
experimentally tested. The results show that the instantaneous heat collection efficiency of the V—shaped
orifice permeable solar air collector with two rows of holes and partitions is 3. 73% ~24. 89% higher than
that of the ordinary flat-plate solar air collector under the condition of air flow of 0. 00513~0. 08060 m®/s.
With other conditions same, the collector efficiency can increase by 23. 46% compared with the nom
separator; the number of orifices on the collector plate has a certain influence on the heat collection
efficiency, and increasing the number of orifices does not necessarily improve the heat collection efficiency.
The V — shaped orifice permeable solar air collector has high heat collection efficiency, and different
combinations of opening modes are suitable for different occasions. Hence, V-shaped orifice permeable solar
air collector has good application prospects.

Key words: solar air collector; heat collection efficiency; performance test; CFD simulation
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