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Thermal Performance Outdoor Testing of a Semi-circular

Concentrating, Partially Evacuated Tubular Solar Collector
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Abstract

A semi-circular concentrating, partially evacuated tubular collector conmsists of a glass tube and an
absorber enclosed in it. = The outer surface of the glass tube has the lower half silvered to direct in-
coming solar radiation onto the absorber. = The absorber is constructed in the form of a single fluid
transport tube and a fin attatched to the bottom of the tube.

Air or the low conductive gas (krypton) was confined between the glass tube and the absorber. The
pressure of the confined gas was reduced to the range of 1.0-1.2kPa so that the convection was fully
suppressed.  Thermal performance outdoor tests under full sunshine were carried out to determine the
collector efficiency and following results were obtained. Efficiences for the case of air confined in the
glass tube were about 369 and those for the case of krypton were about 389; at an operating tempera-
ture of 100°C. Efficiences for the case of krypton were clearly higher than those for the case of air.
In addition, measured values of the heat loss coefficient of the collector were in good agreement with

prescribed values,

Key Words : Tubular Collector, Semi-circular Reflector, Partially Evacuation, Krypton,
Small Heat Losses, Outdoor Testing
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