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ABSTRACT

The research studied performance of the coupled adsorption cooling and heats pipe
system. The solid adsorption used activated carbon and methanol as working pair. The research
methodology composed of design, fabrication of major components, assembly and installation,
testing for cold production and mathematical modeling development. The study was divided
into two parts: laboratory and theoretical studies.

For laboratory session, experimental set up was design for cooling purpose with good
connections among major components, i.e., adsorber, evaporator and condenser. The system
achieved vacuum pressure approximately 0.023 bar. The testing was carried out to improve
adsorbent mixture and adsorbent bed packing, which thermal conductivity was increased by
20%. The adsorber was implemented with two thermosyphon sets in replacement of heat
exchanger section. Experimental results for various adsorption cycles showed that
thermosyphon enhanced better heat transfer to- and from- adsorber. The system size was
successfully reduced in comparison with other related research works. The test results were
illustrated as temperature variation at different locations of adsorber and evaporator
temperature, when heat source temperature and cycle time changed. Also, the system was

operated for many cycles continuously.



The experimental results showed the possibility to reach evaporation temperature
about 5 °C, and the best COP approximately 0.50. When the heat source temperature for
thermosyphon increased from 90 °C to 100 °C, the reaction rate was faster by 15%. For
continuos operation, the use of thermosyphon for heat supply to-, and heat extraction from-
adsorbent, gave reliability, stability and efficiency.

In theoretical study with performance prediction, empirical modeling was done to get
mathematical models based on experimental results. The software called STATSOFT
STATISTICA 6.0 was used. The developed models were relations between independent and
dependent variables for (1) adsorption phase, (2) desorption phase, and (3) overall system
performance as coefficient of performance (COP). The R-square obtained were at least 0.80
that models’ accuracy was considerably applicable. The model was used for further
performance prediction of the coupled adsorption and heat pipe (thermosyphon) for cold
production purpose.

The comparison between adsorption system in this research work and other related
works implied the potential to develop this system into competitive level. The challenge of the
next research phase involved assembly techniques, adsorbent mixing, consolidation and
packing of adsorbent bed, enhancement of desorption, and improvement to more compact

thermosyphon.



