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This study is conducted to optimize condition and stratified thermal storage tank .
size of solar-driven single-effect absorption cooling system. The overall system consists
of the 72 m? evacuated tube solar collector with series connection and 10-ton single-
effect vapor absorption chiller (VAC) with using lithium bromide water solution (LiBr/H,0)
as the working fluid. This solar cooling unit has been designed and installed at the
School ‘of Renewable Energy Technology (SERT), Phitsanulok, Thailand. The computer
simulation program has been developed to predict temperature and stratification of
temperature in the thermal storage tank, to determine energy storage leaving form the
storage tank to drive the chillier (Q,,,) and to optimize condition and tank size of
stratified thermal storage and assess the system performance by using solar fraction.
The solar fraction is the percentage of the system energy demand contributed by the
solar collector array. From the simulation study, we found that the water temperéture in
each node was decreased when increasing the stratified thermal storage tank. In the first
node, the average temperature was 70.2, 68.9, 67.8 and 66.7 degree Celsius when using
the 800 1,000 1,200 and 1,400 liters stratified thermal storage tank, respectively. The
highest energy gain from stratified thermal storage tank (Qg,..) Was 78.7 kW when using

1,200 liters stratified thermal storage tank. Moreover, in order to achieve continuous

operation and increase the reliability of the system, simulation results showed that if the
stratified thermal storage tank size was changed from 400 liters presently instailed in the
cooling system to the optimum thermal storage tank size 1,200 liters. For the optimum
stratified tank size, the déily average energy storage leaving form the storage tank to

drive the chillier (Q,.) was increased from 13.14 kW to 23.56 kW due to a higher degree

o)
of thermal stratification inside the storage tank. Moreover the temperature at the top of
the storage will be closer to the desired operating temperature approximately 70 — 95 °C.
Then, the solar fraction was equalled to 88% which using the auxiliary ‘energy

consumption equalled to 12%.





