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A Study on Performance of a V-groove Flat Plate Solar Collector
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Abstract

This research is to study performance of a V-groove flat plate solar collector used in a solar dryer.
The solar dryer consisted of a drying chamber with a volume of 1x1x0.7 mS, and the V-groove flat plate
solar collector with an area 3x1 mz. Mass flow rate of air was 0.04 kg/s. Fermented cherry tomatoes were
a product for drying. The experiment was started from an initial moisture content of cherry tomatoes of
91% wet basis. The tomatoes, of which total weight was 5 kg and was divided into 4 trays with 1.25
kg/tray, were dried until a final moisture content equaled 33.58% wet basis. It was found from the
experiment that, in the duration of 9.00 am — 5.00 pm on a clear sky day, an all-day average temperature

inside the chamber was 47.0 °C and the maximum temperature was 54.10 °C. The maximum efficiency of
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the solar collector and thermal efficiency of solar dryer were 56.23% and 16.90 % respectively. The

fermented cherry tomatoes could be dried in 24 hours by using this dryer, while a natural drying took a

time of 48 hours.

Keywords: V-groove flat plate solar collector, solar dryer, Cherry Tomato.
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