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Abstract

This study includes the design and simulation of a single-
effect absorption refrigeration system with a capacity of (10 tons) that
uses a lithium bromide/water solution as the working fluid and works
using solar energy. The study also includes the design of a flat-plate
solar collector in which the water is the working fluid, and design of
water storage tank for thermal energy storage coming from the solar
collector. The process of simulating the system and designing its parts
was done by programming mathematical equations using the
(MATLAB R2019a) software.

f~Chart Method was used to determine the best area for the
solar collector, which is sufficient to operate absorption refrigeration
system of capacity by (10 tons) to cool a house for a period of nine
hours per day. Using the method of successive substitution, the best
operating conditions for the absorption refrigeration system were
specified based on the system’s coefficient of performance, where the
system’s performance was examined by changing the operating
conditions represented by the effectiveness of the solution heat
exchanger and the temperatures of the evaporator, generator,
condenser, and absorber in order to obtain the best values for these
variables which give the best system performance.

From the obtained results, it was found that the size of the
water storage tank, solar collector area, collector slope angle, and the
number of collector's glass covers have a significant impact on the solar
fraction. The solar fraction increases as the size of the water storage
tank, solar collector area, the number of collector's glass covers are
increases, and whenever the collector slope angle is small. The results

showed that the use of solar collector with double glass covers with an



area of (115 ) tilted with angle (31.34°) and water storage tank of
volume (5.75 ) are sufficient to operate the absorption refrigeration
system with a capacity of (10 tons) for more than nine hours per day
depending on the weather conditions of Mosul city.

Furthermore, increasing the effectiveness of the solution heat
exchanger, generator temperature, and evaporator temperature leads to
decreasing the heat energy required to operate the generator of the
absorption refrigeration system and thus increasing its coefficient of
performance. The decrease in the absorber temperature leads to a
decrease in the concentration of the strong solution in the absorber,
which in turn reduce the amount of heat energy required to the generator
and thus increasing the coefficient of performance of the absorption
refrigeration system. The decrease in the condenser temperature causes
an increase in the concentration of the weak solution in the generator,
which in turn reduce the amount of heat energy required to the generator
and thus increasing the coefficient of performance of the absorption
refrigeration system.

The best operating conditions for the absorption refrigeration
system are when the effectiveness of the solution heat exchanger is
equal to (0.8), generator temperature is equal to (75 ), evaporator
temperature is equal to (7 ), absorber temperature is equal to (32 ),
and condenser temperature is equal to (35 ). Depending on these
operating conditions of the system, the coefficient of performance is
equal to (0.806), the maximum coefficient of performance is equal to

(1.235), and the relative coefficient of performance is equal to (0.652).
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