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Abstract

This research work studies the performance of the thermosyphon heat exchanger
using binary of working fluids, It can be divided into two parts, thermal behavior of
thermosyphon heat pipe using binary working fluids and thermal performance
enhancement of thermosyphon heat exchanger using various types of working fluids.

The first part is the study of thermal behavior of thermosyphon heat pipe using
ethanol-water and TEG-water and the affecting parameters such as the mixture content,
the pipe aspect ratio and the working temperature. From the experiments, it is found that
at low temperature of heat source, ethanol-water mixture has higher heat transfer rate
than that of water, however the ethanol-water mixture gives lower heat transfer rate than
that of pure ethanol. In case of TEG-water mixture, the heat transfer rate of the
thermosyphon varies with the content of TEG in the mixture and it is found that TEG in
the mixture can enlarge the critical heat flux due to the flooding limit of the small size of
the thermosyphon. .

The boiling equation of Rohsenow and the condensation equation of Nusselt are
modified to predict the heat transfer coefficients of the boiling and the condensation
inside the thermosyphon. [n case of tife binary mixtures, it is found that the weighted
average of the heat transfer coefficient of each component can be used to predict the

total heat transfer coefficient. Furthermore, it is found that ESDU’s equation can be used



to predict the critical heat flux due to the flooding limit of the thermosyphon with pure
working fluids and binary mixtures.

The second part concerns an investigation of the concept of introducing two-
finid thermosyphons. Calculations were performed for both low and high temperature
ranges with parallel and counter flow arrangements by using simulation programs. For
lower temperature application, 50 °C < Tj; < 100 °C, use of ethanol in some rows and
water in the rest of the thermosyphon can slightly improve the associated heat transfer
performance of the heat exchanger. However, for balanced parallel flow arrangement,
the concept of using two-fluid thermosyphons may not be feasible.

For thermosyphon heat exchanger operating at high temperature applications, it
is found that with selected mixture content of TEG-water in each row of the
thermosyphon the performance of the system could be increased approximately 30-80%
compared with pure TEG for parallel flow and 60-115% for counter flow configurations.
The performances also increase approximately §0-160% for parallel flow and 140-220%
for counter flow compared with those of pure dowtherm A which is the common

working fluid at high temperature applications.

Keywords : Thermosyphon heat pipe / Boiling and Condensation of Binary Mixtures /

Heat transfer Enhancement of Heat Exchanger
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