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Abstract

The main objective of this thesis is to study the design variables
of the solar hot water system for a medium size hotel, in order to use
them for the investment of the installing a system. The study was
conducted by mathematical simulation of a solar hot water system with
an au§illiary heater by using a computer. The results from computer
simulation were analysed by using a model for suitable collector area
and another model for ratio of volume of storage tank to collector
area. From the study, it was found that fuel cost, characteristics of
collector, economic factofs and hot water load effect the valus of sui-
table collector area. 1In the case of the following example : Collector
with black absorber plates, single glass cover, ratio of volume of
storage tank to collector area of 50 litres/@? a hot water temperature
of ?OOC, life cycle 20 years, loan interest rate 18.0% per year, system
cost of 4,000 baht/mz, using bunker oil as auxilliary heating fuel and
hot water load of 1000 litres/day, the suitable collector area would

2

be 11.60 m“. If hot water load was 40,000 litres/day, the suitable

collector area would be 466.4 m2. Temperature of hot water as absor-



A

ber plates effect the ratio of volume of storage tank to collector area.
For a hot water temperature of ?OOC, collector with black and selective
absorber plates, one glass cover, the ratio of storage tank to collector
area would be 50 litres/mz, but for a hot water temperature of 60°C the
ratio of storage tank to collector area would be 60 litres/mz. Enginee-
ring economics has been investigated to calculate the rate of return
and payback period.

Evaluation of economics of installation of the solar hot water
system is considered from the rate of return which has to be greater
than the loan interest rate. From the study, installation of the solar
hot water system in the system which already has a conventional hot water
system such as the old hotel having industrial boiler, using bunker oil
as auxilliary heating fuel, Itgwas found that the solar hot‘water_system
stated above yield the rate of return 8.03% per year. For an installation
of the solar hot water system having details stated above in the new
system having no conventional hot water system such as in the new hotel,
it was found that the rate of return increase to be 12.68% per year.
Anyway installation of the solar hot water system in the old hotel and

new one is not economically feasible.
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