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ABSTRACT

The growing usage of air-conditioners for household thermal comfort has
intensified the present energy shortage problem. Such active cooling sysiem requires
both high operational- and maintenance-cost. The Indirect Evaporative Cooling system
is one of the effective alternatives. 1t is, however, applicable to a hct arid climate rather
than a humid one, where evaporation is usually prevented by the saturation of humidity
in the air. The attempt to apply the system to the tropical context is in fact a challengirg
maneuver.

This research was built upon the assumption that reducing the amount of fluid in
the air before supplying it to the system could imitate the arid climate, and thus might
accommodate the evaporative cooling system to work more efficiently. The initial
attempt of my research was, therefore, to test the effect of integrating the earth tube_.v
system with the indirect evaporative cooling system. It was assumed that reducing fhe
air humidity by means of condensation prior to the cooling process via indirect
evaporation should make the indirect evaporative system applicable in the tropical area.
Therefore, the objective of the study was three folds. First, it aimed to investigate the
cooling performance between this integrated system and the conventional Indirect
Evaporative Cooling system. Second, it attempted to compare the energy consumption
of the integrated system with that of the conventional air-conditioning system. Finally, the
study endeavored to bring about a design guideline for the application of this passive

cooling system to the interior environment of most Thai buildings. The logic and
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methodology of the research based on three lines of theories and principles—heat
transfer, indirect evaporative cooling, and earth cooling principles.

Three phases of experiments were conducted utilizing two testing celis—an
integrated-system cell and a control cell equiped with a conventional air-conditioner.
The first experiment aimed to uncover the optimal air speed for the integrated system.
The second experiment intended to compare the performance between the integrated
system and the conventional indirect evaporative cooling system. The final experiment
aimed to compare the energy consumption between the integrated system and that of
the conventional air-conditioner system.

In the first experiment, an earth cooling system was replaced by an indirect
evaporative cooling system due to construction problems. The system comprised a 30
cm diameter galvanized meta! tube, running 136 meters in length on-grade covered with
wet-chopped coirs.

The result of the initial experiment, however, failed to support the assumption
portrayed in the first objective. It founded that an optimal air speed could not
sufficientlyly bring down the room temperature—only 1.88 degrees celsius below the
average temperature—with a much lower performance comparing to the conventional
AC system. The temperature inside the indirect evaporative cooling tube—covered with
wet-chopped coirs—was found 5 degrees celsius below the average air temperature,
however.

The research thus focused on only the effect of the indirect evaporative cooling
without a second indirect evaporative heat exchange unit. The experiment at this stage
was modified by bringing the air from the indirect evaporative cooling tubes directly to
the chamber with a .... cm diameter electric fan. The result showed that very little air
circulation was mobilized due to the extended length of the tube and the small size of
electric fan. A .... cm fan was thus replaced. The third experiment found that an outlet at
fifty centimeters above the floor, the system was able to bring down the air temperature
almost as much as did the conventional air-conditioner system, while consuming only
67.84 % of energy that of the AC system.

ft can be concluded from the three experiments that the integrated system—an

Indirect Evaporative cooling and a passive cooled tubes—was not applicable because
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the air temperature in the tubes was not cool enought to induce condensation. It tends
to increase the level of relative humidity instead. However, with an appropriate air
speed, the indirect evaporative cooling tube was able to be used for indoor cooling with
less energy consumption, more stable temperature, lower operational cost, and easier

maintenance than that of a conventional AC system.





