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ABSTRACT

The purpose of the present work is to study the
performance and economic feasibility of a sélar energy system
in Bangkok by simulating the dynamic performance of a " typical "
solar cooled house, complete with solar heated hot water, in
Bangkok with the aid of a computer program called MOSTPROSIT
( A Modularized Solar Thermal Processes Simulator ). The solar
2

house is one-storeyed with a floor area of 86.25 m2 on 200 m

of land.

The solar system is composed of the following main
components: a solar collector, a water storage tank, a 3-ton
absorption air-conditioner, a 200,000 kJ/hr main heater,

controllers and pumps.
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Simulation of the solar house was carried out for 3
different cases according to the solar collector size, namely,
76.L ma, 91.68 n® and 106,96 mz, respectively. ( Simultaneously,
the volume of the water storage tank was varied according to the

collector size as 4.0 mB, 4.824 m’ and 5.6k mB, respectively. )

According to the computational results obtained with the
use of actual meteorological data for March through June 1979,
it was found that the solar collectors were éble to collect
38.67%, 37.79% and 36.12% of the total solar radiation incident
on the plates tilted 130 from the horizontal plane, namely,
1.84 x 108 kJ, 2.271 x 108 kJ and 2.58 x 108 kJ, respectively.
On the other hand, the amounts of supplemental energy necessary
to meintain the house temperature within a control band of
2L - 25°C, when there was not enough solar energy available, were

5.89 x 107 kJ, 3.17 x 107 kJ and 3.09 x 107

kJ, respectively.
Since the cooling loads of the whole solar house averaged

7 7. 7
L 46x10"+ h-4§X1O + 4.58x10° L L8 x 107 kJ for the same

L_month period, if the efficiencies of a conventional electric

out as

air-conditioner and a thermal power plant were assumed to be 60%
and 30%, respectively, the amount of fuel oil that could have
been saved turned out to be 6522.09 liters, 6565.96 liters and
6551.33 liters per house per 4 months for the three cases,

respectively. ( A liter of fuel 0il has a heating value of
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37990.57 kJ. ) Incidentally, the effibiency of the solar
absorption air-conditioner remained relatively constant around
62% because the hot water which was used to run the absorption
air-conditioner was maintained its temperature within a control
band of 85 - 88°C. In the case that the water temperature dropped
below 85°C, the fléw controller would divert the water flow
through the main heater loop. The main heater was set tp control

its outlet water temperature at 85°C.

To evaluate the economic feasibility of the aboved solar
system, as compared to a conventional electric system, the
investment costs and operating costs of air-conditioning were
computed using the assumptions listed in the present work. The
results showed that if the rate §f electricity price is constant
along 10 years, the three cases of the solar system will cost
1,117,665.60 Baht, 1,159,676.40 Baht and 1,220,652.00 Baht,
respectively, while the total cost of the electric system will
be 1,667;953.20 Bahte. If the annual electricity price increase
8% along 10 years, the total cost for the electric system and
the three cases of the solar system turn out to be 2,390,002.80
Baht, 1,260,664.30 Baht, 1,286,954.60 Baht and 1,341,329.80 Baht,

respectively.
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