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Theoretical Analysis on the Effective Transmission-Absorption
Factor of an Evacuated tubular collector
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Abstract

The effective transmission-absorption factor (ra)e of an evacuated tubular collector which has a flat
absorber plate within each tube and a reflecting plate behind a set of parallel tubes is composed of
following three dominant factors.

1) The factor (ra)q regarding to the absorption of solar radiation which directry transmits the glass

tube onto the front surface of absorber plate.

2) The factor (ra)s regarding to the radiation which passes through the space between absorber

plates and is reflected to the back surface of absorber plate.

3) The factor (ra): regarding to the radiation which is reflected from the neighbouring tubes to the

absorber plate,
These factors were theoretically formulated, by describing the direction of incident radiation as a func-
tion of polar angle # and azimuth angle ¢ on the collector. The calculated value of these factors show-
ed a complicated incident angle dependency. The factor (ta)s of the collector with a flat mirror reflec-
tor dominantly depended on the angle ¢/ which is a projection of angle ¢ onto the plane perpendicular
to the tube.

Key Words : Effective transmission-absorption factor, Incident angle dependency, Evacuated
tubular collector, Theoretical analysis
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