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ABSTRACT

This research studied the application of sonic wave for increasing the thermal
performance of thermosyphon heat exchanger applied to coolness recovery process. This
research was divided into two parts. The first part was to study the performance of thermosyphon
heat pipe under sonic wave. The second part was to study the performance of thermosyphon heat
exchanger under sonic wave. Moreover the economic analysis in case of coolness recovery
system was included in this part.

For the first part, water, methanol and R-123 were selected as working fluids for the
thermosyphon. The inner diameter of thermosyphon tube was 35.00 mm with 1.0 mm thickness.
The tube length was 1.24 m which divided into 0.52 m for each evaporator and condenser
sections and 0.20 m for adiabatic section. The frequency of sonic wave was 8 kHz to 14 kHz. The
sonic probe was attached at the end of evaporator section. The hot and cold water circulating
systems were used as a heat source and heat sink of the thermosyphon. The temperature of heat
source was varied from 30 °C to 90 °C. The filling ratio of thermosyphon was 50% by volume of
the evaporator section.

From the experiment, it was found that the sonic wave can be used for increasing the
thermal performance especially in case of near boiling region of working fluid. The sonic wave
promotes the turbulent of working fluid and the working fluid can boil more easily. The heat

transfer rate can be increased around 40% to 80%. However, the wave has slightly effect on the



performance if the temperature of heat source is enormously lower than boiling point of working
fluid. Moreover if the temperature of heat source reach the boiling point of working fluid, none
of heat transfer enhancement was observed. This result comes from the working fluid can boil by
itself.

The second part of this research studied the application of sonic wave to enhance thermal
performance of thermosyphon heat exchanger in case of coolness recovery system. This heat
exchanger used R-123 as working fluid for the thermosyphon and exchanged heat between 30 to
45 °C hot air and 20 to 30 °C cold air. The air velocity was between 3-9 m/s. Four sets of 28 kHz
sonic wave generator were attached at the end of evaporator section of the thermosyphon heat
exchanger. It was found that the heat transfer rate of case using sonic wave is higher than that of
normal case around 60 to 350 W.From the economic evaluation, it was found that the
thermosyphon heat exchanger applied to the coolness recovery system had the pay back period
4.87 year and IRR = 21.00%. However, it is not suitable for using sonic wave to increase the
performance of heat exchanger. This result comes for the price of ultrasonic probe and the cost of
electric energy supplied to the sonic generator. But in the heat exchanger to cool 25 © C and a hot
40 ° C by analyzing the IRR = 38.19% and a payback period of 2.82 years and in case of using
sonic wave to enhance performance, analyze IRR = 16.45%. and a payback period of 5.87 years
shows that the use of sonic wave to enhance performance required in the event of a heat

exchanger is the difference between a relatively high temperature, so it is worth the investment.



