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Performance of Flat-Plate Photovoltaic /Thermal
Water Collector for Residential Application
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?Faculty of Engineering Chulalongkorn University Patumwan Bangkok 10330
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ABSTRACT

This research studied the performance of flat-plate photovoltaic/thermal system. The thermal
side is a sheet and tube type using water to transfer heat. The panel area was 0.79 m? and
connected to the insulated tank which stored 120 litres of water. The test divided in two cases,
the small-size circulating pump was used in the first case and the natural circulating in the
second case. The panel system was installed on the roof deck of a 5-storey building in
Chulalongkorn University at coordinate 13° 44’ 8” N. The panel was set at the angle of 15
degrees to the horizontal plane and facing the south direction. The important parameters that
affect the system are solar intensity, initial water temperature, inlet water temperature and
ambient temperature. The data were collected during 8.00 AM - 4.00 PM in two minutes
interval and convert the data into hourly and daily basis.

The daily data were used to calculate thermal efficiency and electrical efficiency. The

thermal efficiency equation was obtain as 7, = 0.25 — 0.06="2 which T; is initial water

temperature in tank (°C), T, is mean ambient temperature (°C) and H is mean solar energy on the panel
in a period of time. The maximum thermal efficiency was 25 %. The electrical efficiency was

also obtain as 7., = 0.03 — 0.01(T";I—T“). The maximum electrical efficiency was 3 % and
maximum total system efficiency was 28 %. The yearly energy that received from the system
was calculated base on the solar intensity and ambient temperature data of Thai Meteorology
Department at Bangkok station during December, 2010 to November, 2011. The result
showed that the thermal energy and the electrical efficiency were 1,023 MJ and 127 MJ per
year, respectively.
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