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This research aims to analyze performance and adsorption cooling system,
using automatic pressure relief valve to control working fluid transfer. The test system
composed of three components, i.e., adsorber, condenser and evaporator, using
activated carbon (500g) and methanol (250mL) as working fluid pairs. The activated
carbon bed of adsorber was inserted by three thermosyphons having fins at their
evaporator. The thermosyphon, using methanol as working fluid, working
simultaneously with the cooling water, could enhance heat releasing during
adsorption process.

The study focused on testing of adsorption system in laboratory, varying three
variables, e.g, maximum adsorber temperature (70, 80, 90°C), temperature setting for
valve opening (60, 70, 80°C) and condenser temperature (5, 10, 15°C), also
comparison with case of using manual valve under similar test conditions.

The experimental results showed that the combined heat pipes and cooling
water could reduce adsorption time about 10 minutes (approximately 25%). Either
higher adsorber temperature or lower condenser temperature led to better refrigeration
rate. The suitable setting temperature for on-off control valve is the temperature
difference (lower) than maximum adsorber temperature about 10-15 °C. Regarding to
all experiments, the appropriated temperatures are; maximum adsorber (or desorption)
temperature about 85 °C, setting temperature for control valve opening at 70 °C, and
condenser temperature at 7 °C. The maximum achieved COP is 0.43 with lowest
cooling temperature about 16 °C. Also, energy balance at the adsorber pointed out that



the heat loss should be reduced, and we needed to increase ratio of rate of heat
addition to- or released from the (activated carbon) adsorbent bed

In comparison between experimental results from case of control valve and
manual valve, it was found that the higher COP was obtained from the case using
control valve when adsorber temperature lower than (< 70°C). When increasing
adsorber temperature, COP of the system is slightly lower than case of using manual
valve.

Based on sensitivity analysis of COP if changing three variables, the
desorption temperature of adsorber had the greatest effect on COP. In comparison
COP, SCP and VCP with the other related works, they were equivalent. In addition,
the experimental results were used in creating empirical model, which could be used
in predicting COP from temperature of adsorber, heat source, evaporator and
condenser.

In brief, it has possibility to use the control valve to mansge flows of working
fluid in the adsorption cooling system by replacing the manual valve, with negligible
effect on system performance. This could reduce the need of human control.
Therefore, the adsorption cooling system has increasing potential in replacing the

current vapor compression system.



