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Study on a Reverse Flat Plate Collector
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Abstract

A new type of non-concentrating solar thermal collector, named a reverse flat plate collector (RFPC),
is designed. The absorber plate of an RFPC is placed horizontally and faced downward. A cylind-

rical reflector with a glass window is placed under the absorber plate to introduce the solar radiation
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from below.

collection at high temperature can be realized.

The reflection loss is analyzed theoretically us

The heat loss by natural convection is suppressed in this configuration, and the heat

ing the ray tracing method. It is found that the ave-

rage number of reflection is less than 2 throughout the year in an RFPC of practical size.

The suppression of convective loss is confirmed experimentally with a small size prototype.

The

heat collection characteristics of an RFPC are investigated using a practical size collector with the

aperture area of 9 m2. The results obtained sh

ow that an RFPC is a promising concept for a low

cost, fixed solar thermal collector for the applications in the temperature range from 100 to 150°C.
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