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Solar absorption cooling system (SVAC) is more attractive than other cooling systems due to using
heat converted from solar energy driving the system and CFC-free working fluid used in system. In
order to understand the working operation of system, the single-stage system, basic absorption unit,
with capacity of 10 ton driven by solar energy and LiBr/H,0 used as working fluid was studied.
The system has been designed and installed at the School of Renewable Energy Technology
(SERT), Phitsanulok, Thailand. Data on the system’s operation were collected during 2006 and
analyzed to determine system performance and show the economics of this cooling system. The
system performance is defined as Solar Fraction (SF), over a period of 1 day. The SF varies from
65% up to 94% with a yearly average of 77%, while the remaining 23% of thermal energy required
by the chiller was supplied by a LPG-fired backup heating unit. From the economic results, it is
found that the largest expense for SVAC system was the solar collector array. This is a barrier to the
commercialization of this system when compared to VCC conventional system. A solution to over
this barrier is a two-stage cycle chiller which is based on lower heat-driven temperature absorptioﬁ
supplied by ﬂatvplate solar collector. From literature surveys, the two-stage cycle yields a lower
coefficient of performance (COP) compared to a single-stage system. -Thus, the main objective of
this research was. to improve the two-stage system performance. The system consists of two sub-
systems, the’ absorption heat transformer and absorption cooling system for the first and second

cycle, respectively. The improvement of the two-stage cycle is accomplished by using a combined
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“ejector-absorber at the first absorption heat transformer cycie. A computer simulation program has
“been’ aéi)éioped in order to study the effect of the ejector area ratio, A, , on the compression ratio,
overall COP and various parameters of the first and second stage Cycle system. The ejector
dimensions studied under varying solar radiation intensity from 700 to 1300 W/ m? are in the range
of exit nozzle diameter 0.0014-0.072 m, mixing tube diameter of 0.072 and exit diffuser diameter of
0.082 m or in the range of ejector area ratio 0.00038<A__ <1. From simulation results at any
“solar radiation intensity, varying the ejector area ratio in the range of
0.00038 < A, <0.605 causes the compression ratio to increase. The increase of compression ratio
causes significant parameters of the first and second cycle and Overall COP to increase. The
parameters are solution temperature, enthalpy of solution entering absorber, rejected heat at
" absorber, COP, for the first cycle and mass flow rate of refrigerant liberated from generator, useful
cooling effect and COP, for the second cycle. These results are opposite in the range of ejector area
ratio 0.605< A, <1 due to decreasing compression ratio. Maximum values of many parameters
are theoretically derived at an optimum ejector area ratio, A, ., , which equals 0.605. From the
results of varying solar radiation intensities on compression ratio and Overall COP, it is found that
the increase of solar radiation intensity causes the compression ratio to increase. Also, the increase
of compression ratio results in increasing Overall COP. For any solar radiation intensities,
compression ratio and Overall COP increase in the range of ejector area ratio
0.00038< A <0.605 and decrease in the range of that ratio 0.605 < A, <1. Maximum values
of compression ratio and Overall COP at any solar radiation intensities are obtained at an optimum

ejector area ratio.





