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Fig. 1 Structure diagram
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Table 1 ~ Same parameters of flat-plate collector
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Table 2 Different parameters of flat-plate collector
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Table 3 Scope of experimental parameters
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Fig. 2 Structure diagram of system

Fig. 3 Physical image of system
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Fig. 4 Instantaneous efficiency curve images of

blue film flat-plate collector
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Fig. 5 Instantaneous efficiency curve images of

anode oxidation flat-plate collector
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Fig. 6 Instantaneous efficiency curve images of

black chrome flat-plate collector
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Table 4  Performance comparison of three flat-plate collector
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Fig. 7 Samples of heat-absorbing coating for different

flat-plate collectors
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Table 5 Absorptivity and emissivity of different

heat-absorbing coating materials
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Table 6 Differences of thermal performance parameters of

three kinds of flat-plate collectors
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RESEARCH ON ATTENUATION OF THERMAL PERFORMANCE OF
FLAT-PLATE SOLAR COLLECTORS WITH DIFFERENT
HEAT-ABSORBING COATINGS

Yang Luwei', Li Ming'?, Gao Wenfeng’, Xu Yongfeng’, Wang Wei', Han Youhua'
(1. School of Physics and Electronic Information , Yunnan Normal University , Kunming 650500, China;
2. Solar Energy Research Institute , Yunnan Normal University, Kunming 650500, China)

Abstract: To analyze the attenuation of thermal performance of flat- plate solar collectors (FPSCs) , the thermal
performance of different FPSCs were researched in the present study. Based on the solar collectors testing platform, the
thermal performances and exposure aging properties of different flat-plate solar collectors (FPSCs) with different coatings
(the blue- film coating, the anode oxidizing coating or the black chromium coating) were tested. And emissivity and
absorptivity of the heat-absorbing coating for different FPSCs were also tested. Meanwhile, the variation relationship about
absorptivity, emissivity, and instantaneous efficiency were given. And the influence factors of thermal performance of
different FPSCs were analyzed. It was shown that the thermal performance of the blue-film coating FPSC is 75.5% , the
black chromium coating is 73.4% , and the anode oxidizing coating FPSC is 69.3% in approximate temperature of 18 °C.
Furthermore, the optical performance of heat-absorbing coating is the main factor of influencing thermal performance of
FPSCs. The relational expression among instantaneous efficiency,  absorptivity and  emissivity is:
An=9.553Aa~1.213Ag,, This equation can be used to calculate the attenuation of thermal performance of FPSC. The
results of exposure aging experiment showed the service life of FPSCs can be improved by increasing abilities of the anti-
corrosion and anti-oxidation abilities of coating.

Keywords: flat solar collectors; solar selective absorbing coatings ; thermal performance; absorptivity; emissivity



