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The Optimum Outlet Temperature Condition of

Flat-Plate Type Solar Collectors
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Abstract

The expression of the optimum outlet temperature condition of solar collectors was derived from the exergy
analysis. The theoretical expressions were all developed from the fundamental heat-balance equations that
were applied on the collector plate by use of the Newton’s law of cooling. The optimized condition was
obtained as a function of the fluid outlet temperature, 7'y, under the assumpticn of the steady state as follow :

Ty=Ti=Taln (To/T)=(Tem—T)A=Ta/T)In((Tem—T4:)/(Tem—Ty)),

where T'c™ is the stagnation temperature of the collector.

This equation was confirmed by the calculation of the same collector model used in the theoretical analysis,
The results from the numerical calculations indicated that the optimum running mass-flow rate of the colle-
ctor was approximately constant when T:=T ¢ in various insolations. In this condition, the exergy efficiency

was also maintained maximum,
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