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Study of a semi-circular concentrating, partially
evacuated tubular solar collector
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Abstract

A partially evacuated tube collector is proposed to overcome the problems seen in conventional evacuat-
ed tube or flat plate solar collectors,

For the purpose of reducing the heat loss from a collector, four techniques are utilized :

(1) To reduce the area of an absorber plate to half of those in conventional evacuated tubular collec-
tors, the lower half of a glass tube is silvered and a flat plate absorber is placed in the lower half of the
glass tube.

(2) To eliminate the natural convection loss, the pressure in the glass tube is reduced.

(8) To reduce the conduction loss, a gas of low thermal conductivity (e.g.xenon, kripton, etc.) is
confined in the glass tube.

(4) The lower half of the glass tube is covered with insulation.

Since evacuation and maintenance of vacuum in this collector is much easier than in an evacuated col-
lector, this collector is reliable and manufactured at low cost.

It was realized from the result of experiment for air and xenon that the convection loss in the glass
tube become almost negligible for the Rayleigh number below 1,000. For xenon, the heat loss coeffic-
ient of the collector was decreased as low as 1.3 W/m?-K under a vacuum of about 1 kPa,

Key Words : Solar Collector, Medium Temperature, Semi-circular Reflector, Glass Tube, Partial
Evacuation, No Convection, Xenon, Small Heat Losses, Heat Transfer Experiments
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1. Absorber plate 2. Reflector
3. Gas 4. Liquid passage
5. Insulation 6. Glass tube
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1. Collector 2. Blower

3. Vacuum pump 4. Gas bomb

5. D.C.power supply 6. Voltmeter
7. Ammeter 8. Pirani guage
9. Digital data acquisition system

10. Mercury manometer
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