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ABSTRACT

Adsorption cooling system is the alternative refrigeration and air-conditioning system
that require thermal energy as heat source. Performance study of the system dealt with the
development of the system model and performance prediction by computer simulation. It helps to
design appropriate system to serve the user requirement. Therefore, this research focuses on the
construction and test of the mathematical model to predict the behavior and performance of the
adsorption cooling system. The system has 1 bed and/or 2 beds and use activated carbon-
methanol as adsorption pair. The MATLAB program is for calculation and solves the system
model.

The simulation could show that the system behavior is similar to those from the actual
test, i.e.; the profiles of temperature, pressure and adsorbed fraction of adsorber. The comparison
between experimental and simulated results gave the Mean bias error (MBE) between -1.3 to 1.2
°C, Mean absolute error (MAE) about 3.0-3.8 "C and Root mean square error (RMSE) around 4.1-
5.8 °C. And one dimensional parameter model has more accuracy than lumped parameter model.

The parametric study based on variation of desorption temperature, overall heat transfer
coefficient, activated carbon quantity, inlet heat transfer fluid temperature of evaporator and cycle
time showed that overall heat transfer coefficient is the most effective to specific cooling power
(SCP) and maximum SCP is 171.51 W/kg. However, cycle time is the mostly influence the

coefficient of performance (COP), therefore maximum COP is 0.54.



