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ABSTRACT

Performance tests on power, hot water and cool water generation of two 200W, hybrid
monocrystalline photovoltaic/thermal modules, with and without glass cover, were carried out. The
module dimensions were 0.87 m width, 1.64 m length, 0.11 m thickness; and 0.82 m width, 1.60 m
length and 0.09 thickness, respectively. The experimental tests were performed in Muang District,
Chiang Mai and both modules were inclined 18 degree from horizontal plane with south facing.
There was water circulation at the back of each module for module cooling to increase power
generation and hot water obtained was secondary output in the daytime. In the nighttime, the
module acted as a nocturnal heat radiator to the sky for reducing temperature of the circulating
water. During the daytime, it was found that the module without glass cover could generate more
power but the maximum water temperature was less compared with the other unit. The daily
generated power and the maximum water temperature were 0.897 kWh, 49.5°C and 0.70 kWh,
70.5°C for the modules without and with glass cover, respectively. For cool water production, with
4 consecutive days testing, the module without glass cover could reduce more temperature of water
in a 60 liter tank from the initial value at 31.5°C to be 22.1°C meanwhile the other one, the
temperature dropped down to be 25.5°C only. After using the cool water for module cooling in the
daytime, it was found that the maximum module temperature of the unit without glass cover could
be reduced from55.5°C to be46.5°C and the efficiency could be up from11% to bel2.9%. For the
unit with glass cover, the maximum module temperature could be reduced from 68.7°C to be 53.4°C

and the efficiency could be increased from 9.2% to be 10.8%.



In addition, the mathematical equations used to predict power temperature module hot and
cold water production were developed. The simulated results agreed well with those from the

experimental data.

For the annual energy saving, the module with glass cover showed less energy saving. With
cool water cooling during the daytime, the unit could generate electrical energy at 259.2 kWh/yr
while 329 kWh/yr could be obtained from the unit without glass cover. When energy from
generated hot water was considered, the module with glass cover could save more electrical energy
which was 881.2 kWh/yr compared with 450.3kWh/yr from the other unit. The total cost of energy
saving for both generated electrical energy and generated hot water, the unit with glass cover
seemed to give more benefit. The cost of energy saving became 3,991.3 baht/yr with 7.6 years

payback compared with 2,596.9 baht/yr with 10.9 years payback from the other unit.



