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Performance Prediction of Concentrator/Receiver Subsystem
for Solar Power System
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Abstract

Overall performance of solar system with engine/generator is governed by efficiency of
concentrator/receiver subsystem. In order to realize high performance system, higher solar
radiation from concentrator to receiver and lower heat loss from receiver to environment are
required. These suggest us that aperture diameter D,, of the receiver should be selected at
an optimum size, since the solar radiation and the heat loss depend on the value of D,,. In
the present study, an empirical formula is proposed to estimate natural convective heat
loss from the aperture, as a function of the receiver angle varying with sun’s elevation,
which enables us to make optimum design of D,,. The empirical formula is applied to
predict efficiency of a subsystem which consists of central receiver and parabolic disk mir-
ror of 13m diameter with slope error of 5.0 or 2.5 mrad. The predicted efficiency is in-
creased with beam insolation and influenced strongly by both the receiver angle and slope
error in the range of lower beam insolation.
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