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ABSTRACT

The aim of this research was to study the effect of inclination angles, rotational acceleration,
inner diameter and aspect ratios on the heat transfer characteristics of a radially rotating heat pipe.
Furthermore, the correlation to be used to predict the heat transfer rate of a radially rotating heat pipe
was also investigated. The tested heat pipes were made of copper tubes with inner diameters of 11, 26
and 50.4 mm. The aspect ratios were 3, 10 and 20 for each inner diameter of the tubes. The inclination
angles were 0 ° to 90 ° from the perpendicular axis of the rotating radius set at increments of 10 ° |
The rotational speeds were varied producing rotational acceleration of 0.2 g, 1g, 3g, and 7g (g=9.81
m/sz). HP62 and MP39 were used as the working fluids with a 60 % filling ratio. The evaporator
section as well as the evaporator were heated by elictric coils. The adiabatic section was well
insulated to protect from heat loss. Heat was released to the ambient air by natural convection. It can
be concluded from the experimental results that as the inclination angle increased from 0-30 °, the heat
transfer rate decreased to the minimum value (3985 W/m’). Thereafter, when the inclination angle
increased to 90 °, the heat transfer rate slowly increased to the maximurm value (5174 W/mz). This
seemed to be the trend for both fluids. When the inner diameter of the tube increased from 11 to 50.4
mm, the heat transfer rate slowly decreased from 5174 W/m® to 2250 W/m” . This seemed to be the

trend for both fluids. When the aspect ratio increased from 5 to 20, the heat transfer rate also slightly



increased from 5174 W/m' to 3218 W/m’ . This seemed to be the trend for both fluids. When the
rotational speed, which promoted the rotational acceleration, increased from 0.2g to 7 g, the heat
transfer rate also slightly increased from 2507 Wim® to 5174 W/m'. This seemed to be the trend for
both fluids. Furthermore, the correlations to predict the dimensionless parameter of heat flux (q*) at

an inclination angle of 0 © and 90 © were obtained as follows:
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the standard deviation of this correlation is 1:9.6% of and 1:11.8 % respectively.




