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Performance of a Closed Loop Oscillating Heat Pipe Flat Plate Solar Collector

for a Solar Dryer
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Abstract

The performance of a closed loop oscillating heat pipe flat plate solar collector for a solar dryer
was studied in this research. The flat plate solar collector had an area of 2 m-. Five units of closed
oscillating heat pipes were installed into the solar collector. The closed oscillating heat pipe was made of
copper tube of which inner diameter of 1.0 mm. The evaporator and condenser section length was 1.0
and 0.17 m, respectively. There were 15 meandering turns. R134a was used as working fluid with filling

ratio of 50 percent by total volume. The experiments were conducted by varying the mass flow rate of air
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inlet of the solar collector at 0.021, 0.082 and 0.123 kg/s, respectively. It was found from the experiment

that, the mass flow rate per collector area increased from 0.0103 kg/mzs to 0.0616 kg/mzs and this

causes solar collector efficiency to increase from 52.74 % to 77.83 %. The closed loop oscillating heat

pipe flat plate solar collector has efficiency 17 %, 18 % and 26 % higher than that of a heat pipe flat plate

solar collector, a V-groove flat plate solar collector and a flat plate solar collector, respectively, at the

mass flow rate of 0.011 kg/mzs.

Keywords: Flat plate solar collector, Closed loop oscillating heat pipe.
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