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Theoretical analysis of a semi-circular concentrating,

partially evacuated tubular solar collector
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Abstract

This paper describes the analytical study of a semi-circular concentrating, partially evacuated tubular
collector.  This collector mainly consists of a glass tube and an absorber enclosed in the glass tube,
the outer surface of which is silvered, is made to be a cylindrical mirror. The sunlight passing through
the upper half of the glass tube arrives at the absorber, directly or after the reflection by the mirror.
The absorber consists of a single absorbing tube and an absorbing fin attached to the bottom of the
tube.  The pressure of the gas confined in the glass tube is reduced so that the convection is fully

suppressed.

Numerical calculations were performed to analyze the optical efficiency, heat loss coefficient and ex-

traction efficiency of the collector.

The results show that the maximum optical efficiency is attained when the top of the absorbing tube
is placed above the center of the glass tube. =~ On the other hand, the lower the abosorbing tube is

placed, the lower heat loss coefficient is obtained.

Therefore, the nearly maximum extraction efficiency

may be obtained when the top of the absorbing tube is placed at the center of the glass tube. In addi-
tion, the shorter the distance from the end of the fin to the glass tube, the higher optical efficiency

and the lower heat loss coefficient are obtained.

the distance when air is confined in the glass tube.

The extraction efficiency is only a little dependent on
On the other hand, it increases with the decrease

of the distance when krypton or xenon is confined in the glass tube.
It may be concluded that the collector is available at the temperature higher than 100°C when a low

conductive gas is confined in the glass tube.

Key Words Tubular Collector, Semi-circular Concentrating, Partial Evacuation, No Convection,
Low Conductive Gas, High Extraction Efficiency, Theoretical Analysis
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