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Abstract

The adsorption cooling system has an operative cycle consisting of the adsorption and
desorption periods. In desorption period, the adsorbate has to be released with a high rate by
using a short time. Therefore, this work focused on increasing rate of desorption of adsorbate
(methanol) from an adsorbent bed (activated carbon), by applying ultrasonic wave energy to the
adsorber. It was shown that the desorbed amount of methanol (mg.gil) increased when applying
ultrasonic wave.

The factors effecting adsorption system were tested, i.e., the period and pulse of
ultrasonic wave applied to the adsorbent, the space between adsorbent bed and ultrasonic
transducer, and temperature of heat transfer fluid during desorption process. The optimum
condition was used to determine the experimental condition for Coefficient of Performance for
cooling (COP) of the Adsorption Cooling System.

The positive influence of the wave, having frequency around 45 kHz from the transducer
to the adsorbent bed was resulted in twice amount of desorbed methanol from the adsorbent bed.
Similarly, we achieved higher rate of desorption, and shorter desorption period required for an
equal amount of desorbed methanol. The desorption process could reach equilibrium within one-
third period as compared to the case without ultrasonic, therefore, overall cycle time was reduced.
In addition, increasing temperature of heat transfer fluid during desorption process augmented
rate of methanol desorption.

The appropriate operating conditions in case of no space between the adsorber and the

ultrasonic generator, i.e., the wave frequency about 45 kHz applying as “pulse” (charted for 3



minutes and stop for 1 minute) last for 10 minutes, heating water temperature during desorption

period about 80 °C, and condenser temperature at 2 °C. The maximum COP achieved was 0.57.



