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Experimental study on heat exchange performance of flat-plate solar
collectors with different dust accumulation forms

LI Angui, ZHANG Wanqing ,SHI Bingjin, LI Cheng, HOU Yi
(School of Environment and Municipal Engineering, Xi'an Univ. of Arch. &. Tech., Xi'an 710055,China)

Abstract; Solar collectors are the key components in the solar collector system, in which thermal performance
determines the efficiency of solar heating system. In order to investigate the effect of natural dust on the
performance of flat-plate collector, the filed tests are performed on the solar collectors under the same circumstance
with the dust and cleaning conditions of the glass cover surface. The results show that compared with the cleaned
collector, a dust density of 11.58 g » m * corresponds to a 17. 40% reduction in thermal collection performance.
Furthermore, contrast test is conducted to illustrate the effect of different dust forms on collector performance.
With loose dust solar collector, the collector with cohesive dust exerts bigger influence on thermal performance in
solar heating system. It is found that the collector performance decreases fast at the beginning of the dust
accumulation and then gradually slows down. This study can provide a reference in formulating cleaning strategies

of collector and improving the heat transfer efficiency of solar heating system.
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Fig. 4 Comparison of loose and cohesive dust forms on

the glass cover of flat-plate collector
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1 4.110 18. 54 31. 88 30. 15 12.97
2 9.650 17. 15 32.51 29. 87 17.19
3 13.73 17. 82 28.55 26.21 21.81
4 16. 45 15. 33 24. 37 22.24 23.56
5 23.51 13.75 20. 18 18. 45 26.91
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Fig. 13 Comparison of test results between two dust forms
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