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ABSTRACT

This thesis derived an analytical model of a performance limit mode! of an inclined two-
phase closed thermosyphon by using basic governing cqﬁations such as a continuity equation,
a momenfum equation, an energy equation and the second law of thermodynamics. The
assumption was made that, there were 2 basic phenomena, which dominate inside a
thermosyphon, dryout phenomena and flooding phenomena. The performance limit was,
therefore, a consequence of such phenomena. Critical heat transfer rate, when dryout phenomena

occur, was calculated from
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Critical heat transfer rate, when flooding phenomena occur, was calculated from
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The model was tested and analyzed by comparing it with experimental data of previous
researchers, which is composed of four types of working fluid: water, Ethanol, R113 and R123 in
order to study the accuracy of this model, the angle at which the maximum heat transfer rate
occurred for each working fluid, aspect ratio, condenser length and the bond number on critical
heat transfer rate at any inclination angle.

The results showed that the error of this model was £25% at any inclination angle. The
angle at which the maximum critical heat transfer rate of water, R113, R123 and Ethanol occurred
was 70, 58, 37 and 34 degree respectively. The aspect ratio had no effect on the ratio of maximum
critical heat transfer rate by critical heat transfer rate at vertical (Q__./Q.o). And the higher the
aspect ratios the lower is the maximum critical heat flux. The maximum critical heat transfer rate
decreased with the condenser length when the evaporator length is controlled. Bond
number had no effect on the ratio of critical heat transfer rate at any inclined angle by critical heat

transfer rate at vertical. The type of working fluids had no effecton Q__, /Q,



