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Abstract

This study investigate the possibility of using waste heat
from a car engine cooling system to drive an absorption refrigeration
system by using four different refrigerant solutions (water - lithium
bromide / ammonia - water / ammonia - sodium thiocyanate / acetone
- Zinc bromide). Engineering Equations Solution (EES) program had
been used to perform this simulation.

The data was collected by using a six-cylinder (4.5 liter)
petrol engine, Toyota, Land Cruiser. The data showed that The waste
heat dissipated from the engine cooling system was adequate to drive
an absorption refrigeration system with different cooling capacities.
The simulation also showed that the low temperature of engine
cooling water restricted the refrigeration system cooling capacity at
low evaporator temperature especially in hot weather. The obtained
results can be discussed as follow :

At the conditions when no load on engine, the maximum
cooling capacity can be produce at evaporator temperature (8°C),
condenser and absorber temperatures (35°C). Where the maximum
cooling capacity is (13.72 kW) by using (water - lithium bromide)
solution and (11.64 kW) by using (acetone - zinc bromide) solution
and (10.59 kW) by using (ammonia-water) solution and (10.39 kW)
by using (ammonia- sodium thiocyanate) solution, The lowest cooling
capacity can be produce at evaporator temperature (16°C), condenser
and absorber temperatures (45°C). Where the lowest cooling capacity
is (11 kW) by using (water - lithium bromide) solution and (6.276
kW) by using (ammonia-water) solution and (5.215 kW) by using
(ammonia- sodium thiocyanate) solution and (3.708 kW) by using
(acetone - zinc bromide) solution.

While for the conditions of loaded engine, the maximum
cooling capacity can be produce at evaporator temperature (8°C),
condenser and absorber temperatures (35°C). Where the maximum
cooling capacity is (29.61 kW) by using (water - lithium bromide)
solution and (24.53 kW) by using (acetone - zinc bromide) solution
and (22.53 kW) by using (ammonia-water) solution and (21.96 kW)



by using (ammonia- sodium thiocyanate) solution. The lowest cooling
capacity can be produce at evaporator temperature (18°C), condenser
and absorber temperatures (45°C). Where the lowest cooling capacity
is (24.24 kW) by using (water - lithium bromide) solution and
(14.24 kW) by using (ammonia-water) solution and (14.24 kW) by
using (acetone - zinc bromide) solution and (11.78 kW) by using
(ammonia- sodium thiocyanate) solution.

In general, the best performance have been found for the
(water-lithium bromide) solution followed by the (acetone-zinc
bromide) solution and the (ammonia-water) solution and finally the
(ammonia-sodium thiocyanate) solution Into consideration the
quantities of cooling capacity and under the conditions that studied.
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