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Abstract

An adsorption cooling system is probable to be the one among the challengers of the
vapor compression cooling system in the future. The adsorber containing adsorbent bed is the
heart of this system. Thus, the objective of this research is to improve the mass and heat transfer
properties as well as stability of the composite adsorbent of the adsorption cooling system. The
activated carbon (AC) with CGC-11A type and methanol was used as working pair. The
adsorbent bed was mixed with the selected binder to enhance bed formation using consolidation
method, i.e., graphite, cement, bentonite, plaster of paris, calciumhydroxide, calciumcarbonate,
methycellulose, and polyvinylacetate. The experiments were tested for methanol adsorption under
atmospheric and vacuum pressure condition, bed stability in saturated methanol vapor, resistance

to compressive strength, and thermal conductivity.

The test of methanol adsorption in atmospheric pressure resulted that the combination of
5% methylcellulose to AC gave the highest adsorption capacity, approximately 40.55% + 0.88%
by mass of methanol to AC. The repeated test on eight selected combination with minimum
composition of adsorbent bed gave adsorption capacity in the range of 31.18% - 41.30%. The
result of the beds stability test in methanol environment and compressive strength showed that the
mixture of 2.5 % w/w-polyvinylacetate (PVA) and 10% w/w-bentonite to AC provided strong
beds without any erosion and their compressive strength were 0.66 and 0.24 MPa, respectively.
The combination of 2.5 % w/w-polyvinylacetate and 5% w/w-graphite had the highest thermal

conductivity about 1.812 + 0.05% W/m K.



The experiment on adsorption under vacuum condition, at 21 kPa adsorption pressure
and 24-35 kPa desorption pressure, illustrated that the adsorbent having 2.5 % w/w
polyvinylacetate had highest adsorption capacity approximately 27.36 % by v/w. The solution of
the one dimensional model of adsorption cooling system using adsorbent with PVA binder gave
COP and SCP about 0.569 and 131.453 W/kg, respectively. In brief, the adsorbent bed having
this composition was suitable for the purpose of 20 continuous adsorption cycles. Both of the
adsorption and desorption amount was balanced after passing through cycle no. 9. Therefore, this
adsorbent bed with 2.5% PVA had suitable mass and heat transfer properties, steady shape and

stability, and be appropriated for further use in the adsorption cycle.



