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Abstract
In this research study, different methods of heat transfer enhancement have been developed in

different thermal applications which are :

a. Use of Electro hydrodynamics, EHD in thermal equipments.

b. Design of heat exchanger for reducing accumulated heat in paddy silo.
c. Thermal management of air cooling for electronic chips.

d. Enhancement of heat transfer into ground

e. Enhancement of heat transfer in adsorption energy storage.

Use of EHD in Thermal Equipments

Electric field can exert forces onto fluid particles close to the heat transfer surface of thermal
equipments. The fluid boundary layer is disturbed thus higher heat transfer could be obtained. The heat
transfer coefficient depends on the electric strength, electrode positions, and fluid velocity. The power
supplied used is very small compare with the extra heat rate obtained.

In this study, the EHD is applied into the air flowing thorough tube banks and rectangular
channels. The study is carried out by using computational fluid dynamics, CFD and experimental

methods.

Design of heat exchanger for reducing accumulated heat in paddy silo.

in a paddy silo, there is heat accumulated in the paddy bed due to the paddy respiration. In
practice, an aeration by feeding the ambient air up from the bottom of the silo will reduce the
temperature and the moisture of the bed. However, a recondensation of moisture in the upper layer is
found which deteorates the paddy quality. Moreover, this technique consumes electrical energy.

Thermosyphon heat pipe is used to extract the accumulated heat in an experimental paddy silo.
lts evaporating section is embedded in the paddy bed while its condensing section is exposed to the
ambient air. The heat pipe could transfer the heat in the bed which is extracted to the ambient air at the
condenser. This technique is combined with the aeration method to reduce the electrical consumption.

In this study, the optimal area of the heat exchanger and the optimal operating period of the

aeration have been found out.

Thermal management of air cooling for electronic chips.

At present, electronic circuit board contains a high number of electronic chips. In a confined
space, where the modules are operating, very high heat flux is generated and the temperature of the
electronic chips might be high which damages the chips or shortens the chip lifes. Air cooling is a normal
practice and sometimes the flow is not enough.

In this study experimented studies of different passive method have been applied to enhance

the heat transfer of air cooling. The techniques are : allocation of the chip modules ; use of surface with
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high thermal conductivity for the circuit board ; and use of vortex generator to enhance heat transfer
coefficient. Different heat transfer models correlated from the related parameters have also been

developed.

Enhancement of heat transfer in to ground

Vapor compression air conditioner is a common thermal equipment which consumes high
electrical energy. In summer, the system performance is poor due to the high ambient air temperature
which is its heat sink. On some days the temperature is up to 40°C. Since the ground temperature
which is around 26-28°C at 2 m level, therefore, use of ground as a heat sink is another interesting
topic.

In this study, use of U-tubes and spiral coil as heat exchangers are theoretically and

experimentally studied.

Enhancement of heat transfer in adsorption energy storage.

Adsorption thermal energy storage is interesting for both cooling and thermal storage
applications. The working medium is normally a pair of solid adsorbent and low boiling point fluid
adsorbate. When the medium in a storage tank is heated, the cooling fluid desorps and condenses as
the liquid in another tank. When heat is needed, the liquid reevaporates and is adsorbed at the storage
tank. There is heat rejected at the storage tank during the adsorption. At the same time, as the liquid
reevaporates, it will extract the heat from its surrounding and make the surrounding be cool. The
advantages of this technique are low heat loss to the ambient, no moring part. There is one main
drawback. The adsorption occurs effectively at the adsorbent surface. The temperature at this area is
high then the fluid vapor pressure is high and retards the adsorption to the inner layer.

In this study, silica gel-water and activated carbon-methanol are working pairs for studying the
cooling effect. Sodium sulfide-water is used for heated purpose. To enhance the adsorption performance,
high thermal conductivity material is blended with the storage medium to increase the overall thermal

conductivity. Use of fin increasing the heat transfer area is also considered.





