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ABSTRACT
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An adsorption cooling system is expected to compete with the vapor
compression system in the near future. The system has been improved by many
researchers and developers to increase the performance, to meet environmental issues
and to reduce manufacturing cost.

In this dissertation, an adsorption cooling system was investigated for its
usefulness for air-conditioning purposes. The vertical system was designed to operate
in a pseudo-continuous process and was tested in two cases; (1) applying a sonic wave
generator to the evaporator by using thermosyphon heat pipe to enhance the heat
rejection process at the adsorber, and (2) applying sonic wave generators to the
adsorber. Then the theoretical study was carried out by simulating the systems
performance.

The experimental results showed that the sonic wave. ranged between 8-14
kHz, which could reduce evaporation time at the evaporator. The heat reject process at
the adsorber was also enhanced by both the cooling water and the thermosyphon heat

pipe. The maximum performance indicators; The coefficient of performance (COP),
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the specific cooling power (SCP) and the volumetric cold production (VCP), were
0.718, 248.90 W/kg and 12.22 cm®/W, respectively.

From the second case, the sonic wave (8 — 14 kHz) helped to reduce the
regeneration period of the adsorber. Therefore, the obtained performance values
(COP, SCP and VCP) were 0.619, 229.15 W/kg and 17.61 cm’/W, respectively. The
simulations were conducted based on the base cases from experiments (maximum
COP) to predict the cold production capacity (Qevap) 0f the adsorption cooling system.

The simulations were conduced based on the base cases from the experiments
(maximum COP) to predict the cold production capacity (Qecvap) of the adsorption
cooling system. The first case was performed with the operating conditions of Ty 4g5=
90°C, e valvéd™ 700C, Tew,evap = 20" C, Teustnt— 20°C and a sonic wave frequency of 8
kHz. However, the second case was carried out with operating conditions of Ty a¢s=
900C, T ivie= 700C, Tewevap = 200C, Tewcona = 20°C and a sonic wave frequency of
about 14 kHz. The predictions from both cases showed that the expected cooling
capacities of this adsorption cooling system were 61.38 and 81.17 Watt per unit,
respectively. The errors of Qevap, In the case of applying a sonic wave at the
evaporator and adsorber, were 11.07% and 6.03%, respectively. The simulated results
agreed well with the experimental data.

In brief, the adsorption cooling system enhanced by sonic wave generator, at
either the evaporator or the adsorber, has the potential to be implemented for air-

conditioning purposes in this industry.

Keywords: sonic wave, adsorption cooling, thermosyphon heat pipe, performance

evaluation, heat transfer enhancement
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