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Thermal Characteristic Analysis of Glazed Combination Passage Air
Solar Collector
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Using air flow channel of rectangular cross section, which is one side heating and the opposite side cooling,

the author reported experimental equations of heat transfer coefficient, based on the temperature difference

between the heating plate and the inlet air, in previous paper. Using these equations, analytical method of thermal

characteristics for glazed combination passage air solar collector was proposed in this paper and calculations were

conducted. The calculated results considerably accorded with the experimental results, so that the accuracy of

experimental equations obtained in previous paper was shown. Also, using existent experimental equations of heat

transfer coefficient of pipe at inlet length, calculation of collector efficiency was conducted. It was found that the

calculated results of collector efficiency were less approximately 20% than experimental results.
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Table 1 Radiation properties used in calculation
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Wave Length
Short Long
Transparent Absorptivity 0.025 0.9
Cover | Transmittance 0.925 0.05
Refrectivity 0.05 0.05
Absorption Plate | Absorptivity 0.92 0.92
Almimiumu| Absorptivity - 0.1
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Fig. 4 Temperature distributions of the receiving plate
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Fig. 5 Temperature distributions calculated in the col lector (using

experimental equation in previous paper)
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Fig. 6 Distributions of heat flux at the upper channel
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