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ABSTRACT: The radiative heat loss from a receiver of a dish solar collector is numerically
investigated. The dish solar collector considered in this paper consists of a receiver and
multi-faceted mirrors. In order to investigate the performance comparison of dish solar collec-
tors, six different mirror arrays and four different receivers are considered. A parabolic- shaped
perfect mirror of which diameter is 140 m is considered as the reference for the mirror
arrays. The other mirror arrays which consist of twelve identical parabolic-shaped mirror
facets of which diameter are 0405 m are suggested for comparison. Their reflecting areas,
which are 15451, are the same. Four different receiver shapes are a conical, a dome, a
cylindrical, and a unicom type. The radiative properties of the mirror surfaces and the receiver
surfaces may vary the thermal performance of the dish solar collector so that various surface
properties are considered. In order to calculate the radiative heat loss in the receiver, two kinds
of methods are used. The Net Radiation Method that is based on the radiation heat balance on
the surface is used to calculate the radiation heat transfer rate from the inside surface of the
receiver to the environment. The Monte-Carlo Method that is the statistical approach is adopted
to predict the radiation heat transfer rate from the reflector to the receiver. The collector
efficiency is defined as the results of the optical efficiency and the receiver efficiency. Based on
the calculation, the unicorn type has the best performance in receiver shapes and the STAR has
the best performance in mirror arrays except the perfect mirror.

Key words: Dish solar collector(iA1% 8]%¥& Hd7]), Mirror array(¥AF7 ¥iX]), Receiver shape
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Fig. 1 Mirror array(Case I : Perfect mirror).”
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Table 1 Radiative heat loss due to surface

emission
Receiver Area(m’) Heat loss(W)
1 0.0595 68.11
2 0.0754 94 .87
3 0.0930 124.95
4 0.0615 71.34
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Fig. 7 Comparisons of the receiver efficiency
with mirror arrays and receiver shapes.
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ver shapes.
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