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Evaluation of Solar Collector to Introduce Natural Convection in
Water Tank to Obtain Warm Water
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ABSTRACT

The purpose of this study was to evaluate the performance of a solar collector to introduce natural convection

in a water tank as a means of obtaining warm water. Numerical analysis was performed to predict the
characteristics of the solar collector and its performance was verified using an experimental method. The single
vacuum structure of the collector enabled natural convection when it was fitted on the water tank. Based on
numerical analysis, warm water of 31-54C was obtained when the inlet temperature of cold water was 20TC.
Furthermore, the temperature of the warm water could be predicted under various conditions as well as the
experimental conditions created for this study.

Key Words : Warm Water(2<), Natural Convection(Xt21CH5F), Solar Collector(Ef ZFEEIA7]), Water Tank(=
&4 3), Performance Evaluation(d&SZ 7}
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Table 1 Conditions of numerical analysis

Temperature Velocity of Temperature of
of inlet water inlet water  black chrome

(T (m/s) coating (C)
0.5 40, 60, 80
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1.5 40, 60, 80
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(black chrome coating)
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Glass tube
(vacuum)

Below cab

o Valve
for vacuum

47 mm

Fig. 3 Photograph of solar collector with

single vacuum type
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