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The objective of this research is to construct the Prototype for Hot Water and
Electricity Production by Hybrid Amorphous Silicon Solar Cells, by modification of
the Amorphous Silicon Solar Cells Module as the absorber plate of the Solar Hot
Water Heater, which is produced by the Electricity Generating Authority of
Thailand. The research is also to study thermal efficiency of the solar collector
which was modified from an Amorphous Silicon Solar Cell Module, by setting the
flow rate of water through the solar collector at a flow rate of 20 liters/hour.
Temperature of the out-flow water, thermal efficiency of the system and
performance of combined system were studies. The system components of the
prototype consist of a flat-plate solar collector, which is modified from the module
of 25 Amorphous Silicon Solar Cells connected in series, with the area of 120x180
square centimeter. This was affixed on 8 header-riser 1.27 centimeter copper tubes
by thermally conductive epoxy of thermal conductivity and electrical insulation
properties and loaded in the aluminum case with the lower part and the side of the
case being lined with rock wool insulation. This prevented heat loss from the upper
part of the solar absorber plate with a single-layer and a double-layer glass cover
plates, connecting with hot water storage tank and circulation piping. The initial
costs of the system were 33,750 baht for the system with single-layer glass cover
plate and 35,250 baht for the one with double-layer glass cover plates.

The results of the experiment can be concluded as follows:

(1) The temperature of hot water generated is 52 degree Celsius.

(2) The maximum electrical power of Amorphous Silicon Solar Cells is 91 W.

(3) The electrical efficiencies of the Amorphous Silicon Solar Cell Module as
the absorbing plate for Hot Water and Electricity Production by Hybrid Amorphous
Silicon Solar Cells with single-layer and double-layer glass cover plates are 3.51%
and 3.22% respectively.

(4) Thermal efficiency of the system with single-layer and double-layer glass
cover plates are 13.44% and 17.78%, respectively.

(5) Thermal efficiency of the combined system (for Hot water heating and
Electricity) with single-layer and double-layer glass cover plates are 17% and 21%,
respectively.
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