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Abstract
The research was undertaken to study the effect of rotational accelaration of

radially rotating heat pipe (RRHP) on its internal flow patterns, The studied RRHP
employed transparent glass tube as the whole part of evaporator section and lower half of
the adiabatic section to enable the visualization of the internal flow pett&m The remaining
part of condenser section and also upper half of the adiabatic section wés made from
copper tube. The selected internal diameter was 11 mm. R123 was used as working fluid
with the filling ration of 60% (of evaporator section). The aspect ratios were 5 and 20, The
RRHP lied with the axiz of rotational radius (90 degrea). The aalaﬂhd rotational
acceleration was comesponded to 0.2g, 1g. dg and 7g respectively (g=9.81 mfa:}. The
working temperature was controlled at 90°C and the inclination angles wera 90, 50 and 0
degree. Electrical heater was employed as heat source at the evaporator section while tha
condenser section was naturally cooled. Digital camera was used fo record the internal
flow pattern at any specified time but the continuous flow pattern was monitored by a
video camera. Heat transfer rate was obtained from the heat Input and the heat lost from
the heat pipe itself. It is found from the experimental results that the inclination angle
affects the intemal flow patterns of the RRHP. As the angle decreases from 80 o 0 deg,
the flow pattern at the upper part of the evaporator section remains at annular flow with
the film thickness decreases. It is found that the inclination angle of 50 degree is an
important position. As the angle decreases from 50 to 0 deg, the flow patterns at the
middle and the lower parts approaches the annular flow. However, as the angle increases
from 50 to 90 deg, the flow patterns are bubble flow with the vapor sizes decreases, e,
Bond number decreases, resulting in higher heat flux. The effect of the rotational
acceleration on the internal flow pattern can be explained as, the higher the g, the



q

smaller the bubble sizes as well as the retuming condensate is thinner resulting in higher
heat transfer rate. The aspect ratio affects the Internal flow pattems such that, the higher
the aspect ratio, the vapor bubbles In fiquid pool tend to merge with each other and
escape from the liquid pool resulting in lower heat fiux,
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