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ABSTRACT

The research objectives are to design, construct, evaluate thermal
performance, and improve working fluid control strategy of an absorption cooling
system. The working fluid used is ammonia-water. The heat source is exhaust gas from
a biogas-fueled electricity generator. The average exhaust gas temperature is 440 “C .
The estimated energy available is 47 kW . The constructed absorption system capacity
is4 TR at4 “C evaporating temperature. The conducted experiments showed that the
minimum evaporating temperature is -0.51 °C . The Coefficient of Performance (COP)
was 0.25. The constructed system was operated 8 hours per day for 3 days without any
problem. There was no sign of overflow and under flow of the working fluid. The
concentration of the working fluid was also in the predicted ranges. It was found that the
thermal efficiency of the combined heat and power system was increased from 19.37%
to 26.49% after the waste heat was used to produce cooling.

Economic analysis was carried out. It was found that the 4 TR system was not
economic feasible when compared to vapour compression at the same cooling size.
However, if the electricity cost was increased to 3.8 Bath/kWh or the cooling capacity

is over 6 TR, the absorption will be economic competitive.



