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Example 5.8. Consider a solar collector shown in Fig. 5-12a. The collector consists of a glass cover
plate, a collector plate, and side walls. We shall assume that the glass is totally transparent to solar
irradiation, which penetrates through the glass and hits the absorber plate with a strength of 1000 W/m?.
The absorber plate is black and is kept at a constant temperature 7} = 77°C by heating water flowing
undemneath it. The side walls are insulated and made of a matenal with emittance & = 0.5. The glass
cover may be considered opaque to thermal (i.e., infrared) radiation with an emittance & = 0.9. The
collector is I m x 1 m x 10¢cm in dimension and is reasonably evacuated to suppress free convection
between absorber plate and glass cover. The convective heat transfer coefficient at the top of the glass
cover is known to be & = 5.0 W/m? K, and the temperature of the ambient is 7, = 17°C. Estimate the
collecied energy for normal solar incidence.
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