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Configuration of Absorbing Pipe and Collector Efficiency of
Focusing Type Collectors
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Abstract

The performance of five kinds of focusing type collectors with absorbing pipes of circular, rhombic,
triangular, rectangular and parabolic sections was analyzed. With respect to the four kinds of absorbing
pipes except the parabolic, the rate of received energy on the absorbing pipe to an incident energy on the
reflector is nearly equal. The rate of absorbed energy on the parabolic pipe closely approaches to unity
affected by the multiple reflections. On the other hand, the reradiation from an absorbing pipe is propor-
tional to the pipe area so that the radiative heat loss on the circular pipe is minimum.

In accordance with heat balance for absorbed energy and radiative energy, it was clarified that the para-
bolic absorbing pipe has the most effective performance. In view of heat transmission from the absorbing
pipes to working fluid flowing within the pipe, the heat transmission efficiency of all collectors depends on

the heat transfer coefficient, the heat transfer area of absorbing pipe and also the attained temperature of

working fluid. When the temperature of working fluid is high, the smaller a productive value of the heat

transfer coefficient by the heat transfer area is smaller and the higher the total efficiency is.
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