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Abstract: To design an efficient solar plate collector with internal transparent limiting convection plate,
its top heat loss decrease. Collector top heat transfer process is analyzed by iterative calculation. The
optical properties of limiting convection plate is decribed, based on several different hypotheses heat
transfer is simulated with comparison with the experimental results to find the consistent interpretation.
Theoretical simulation and test show that the glass cover of plate collector absorb solar heat, and acture
ray tansmittance of limiting convection plate is more higher than its full wavelength sunlight
tansmittance, the heat efficiency of solar heat water system with limiting convection plate is higher about
10% than none plate.
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Fig.1 Photo of experimental system
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Fig.2 Top heat loss contrast of two collectors
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Fig.3 Top heat loss of plate collector with limiting convection

plate
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Fig.4 Top heat loss of plate collector without limiting convection
plate
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Table 1 Contrast of test data
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