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Abstract

This project was a visual study of the interal flow pattemns of thermosyphon at both the
evaporalor and condenser sections. The experimental selup was consisted of two sels i.e. one was
built to observe the flow patterns in the evaporator section made of Pyrex glass tube and another
was built to observe the flow paltemns in the condenser section made of Pyrex glass tube, The
tested thermosyphon operated at the vertical orientation. It’s outside diameter and wall thickness
was 16 and 2 mm respectively, The evaporator, adiabatic and condenser lengths were 360, 200
and 305 mm respectively. The tested working fluid of these two setups was only the distilled
water, In order to investigate the effects of the evaporator temperature and filling ratio on the two-
phase flow pattern and heat transfer rate of a thermosyphon, the experiment was conducted at the
filling ratio of 30%, 50% and 70% of the evaporator volume and at the evaporator temperature of
50°C, 60°C, 70°C and 80°C. The volume flow rate and temperature of cold water at the inlet of
condenser section were always maintained to be approximately 1 I/min and 29°C respectively.
The tlow rate of hot water that flowed through the evaporator part was kept to be approximately
constant at 1.85 /min. After the stcady state was reached, the cold water temperatures at the inlet
and outlet of the condenser part were recorded and the pictures of flow patterns in the evaporator
and condenser parts were taken by the still and video digital camera. It was seen from the
influence of evaporator temperature that the flow pattern changed from Slug flow to Churn flow

and Annular flow with increasing the evaporator temperature and the heat rate also increased. The



experimental results at each filling ratio exhibited in the same trend. For thermosyphon with the
inside diameter of 12 mm, the evaporator, adiabatic and condenser lengths of 360, 200 and 305
and the working fluid of water at 50% filling ratio, the heat transfer rate increased from 29.2 W to
126.78 W when the evaporator temperature was increased from 50°C to 80°C. It was seen from
the influence of filling ratio that the main flow patterns were Slug flow, Chum flow and Annular
flow for thermosyphon with the 30% and 70% filling ratios. As for 50% filling ratio, the flow
patlern was mainly Annular flow and the heat rate was maximum at this filling ratio. The results
at each evaporator temperature exhibited in the same trend. For 80°C evaporator temperature, the
heat transfer rates of tested thermosyphon were 88.98 W, 126.78 W and 100.3 W at the filling
ratio of 30%, 50% and 70% respectively and the maximum value occurred at the 50% filling

ratio.
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