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Abstract

This project studied the effect of aspect ratios which influence the flow patterns
inside an inclined closed two-phase thermosyphon. The studied thermosyphon consisted of a
condenser section made from a copper tube, an evaporator section and adiabatic section made
from a transparent glass tube, with inner diameters of 10, 12 and 285 mm. The water
continuously transferred heat from the hot water bath to the evaporator jacket made from a
transparent glass tube that encloses the evaporator section, as well as from the cold water bath
to the condenser section made from plastic tube that encloses the condenser section. The
working fluid-R123, was added in sufficient amount to the thermosyphon in order to form a
liquid film in the inner surface. The experiments were conducted at 90, 30 and 5 degrees of
the inclination angle from the horizontal plane with aspect ratios of 5, 10, 20 and 30. The
volume flow rate of cool water was maintained at 1 fiter per minute and at 5 °C for the inlet

temperature. The hot water temperatures were periodically varied by a temperature controller

within 80 °C. The temperatures of the cool water at an inlet and an outlet through the




condenser section, as well as the vapour temperature of the working fluid were recorded. The
flow patterns in a steady state at any of the hot water bath temperatures were recorded by a
camera. Also, the flow patterns were continuously recorded by a video camera to observe the
working fluid’s movement. The results showed that ;

1. The varied hot water temperature.

With the aspect ratios equal to or greater than 10, the flow patterns at low
temperature were bubble flow at lower, churn flow at middle and annular flow at upper parts
for vertical evaporator sections but only slug flow for inclined evaporator sections. At higher
temperature, the flow patterns were still bubble flow but with increased bubbles, churn flow
with greater vapour spaces a_nd annular flow with intpn‘acial roughness fiquid film for vertical
evaporator sections, and slug flow was made more expanded for inclined evaporator sections.

2. The varied aspect ratios. _

With the aspect ratios equal to or greater than 10, the flow patterns for vertical
evaporator section were bubble flow at lower, churn flow at middle, and annular flow at upper
parts with the ratio of the maximum heat transfer rate to the vertical heat transfer rate (0/Q90)
experimentally constant with varied aspect ratio. With the aspect ratios less than 10, the flow
patterns on the same sections were bubble flow with Q/Q30 transfer rate experimentally inverse

to the varied aspect ratio. The flow patterns for inclined evaporator sections were only slug

flow for all aspect ratios.




