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CHARACTERISTICS OF UNSTEADY HEAT TRANSFER FOR A SET OF

EVACUATED TUBULAR SOLAR COLLECTORS
(1st Report, Experiment and Unsteady Heat Transfer Calculation)
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Abstract

The characteristics of unsteady heat transfer for a set of evacutated tubular solar collectors
are studied experimentally and numerically. The exprimental apparatus is composed of a set
of 10 evacutated tubular solar collectors and 48 pieces of infrared lamps instead of sun light.
The experiments for dynamic characteristics are carried out on the following conditions : 1)
the stepwise changing insolation at a constant water flow rate, 2) the periodical changing
insolation at a constant water flow rate. Then, the prediction calculations are carried out
under the same conditions as experimental ones, and it is confirmed that the calculated
values of the water temperature at the outlet of the set of collectors agree well with the
measured ones. It is also demonstrated that the water temperature in the collector tube is not
affected by the thermal radiation from the infrared lamp surface.

Key Words : Solar Energy, Evacuated Tubuar Solar Collector, Unsteady State,
Experiment, Numerical Calculation
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