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An Experimental Study on the Flow Motion of the Working Fluid
in Miniature Thermosyphons

K. Y. Oh, K. N. Kim and J. H. Jang
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Abstract

This experimental study investigated the flow motion of the working fluid for various diameters of
miniature thermosyphons and the performance characteristics for the various amount of the working
fluid. The temperatures of condenser surface were measured and visual observations were conducted.
The test results show that some fluid condensed in the tube diameters of 0.18cm, and 0.22¢m is not
returned to the evaporator section due to capillary effect so that large temperature gradients are
measured. To enhance returning the working fluid, one copper wire of 0.5mm diameter was inserted
and the test results show good performance. When the liquid charge was less than 10% in volume,
dry-out was occurred for the thermosyphons of the inner diameter of 1.8mm and 2.2mm.
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Fig.1 Photography of miniature thermosyphons
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Fig.2 Locations of thermocouples on the surface of
the thermosyphon
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Fig.4 Photography of the experiment setup
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Table 1 Experimental tesults for the heating tempe-
rature of 95C and inner diameter of Smm
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Fig.5 The variations of the condenser temperature
for the various heating temperatures and the
liquid charge of 6.7%
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Table 2 Experimental results for the heating tempe-
rature of 95°C and inner diameter of 3.3mm
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Fig.6 The variations of the condenser temperature
for the various heating temperatures and the
liquid charge of 6.7%

Fig.7 Photography of the flow pattern for the

thermosyphon of 3.3mm inner diameter
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Table 3 Experimental results for the heating temp-
-erature of 95°C and inner diameter of

2.2mm
I HH T
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Fig.8 The variations of the condenser temperature
for various heating temperatures and the

liquid charge of 13%
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Fig.9 Photography of the flow motion for the
thermosyphon of 2.2mm inner diameter
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Table 4 Experimental results for the heating tempe-

rature of 95°C and inner diameter of 1.8mm
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Fig.10 The variations of the condenser temperature
for various heating temperatures and the
liquid charge of 16.7%
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Table 5 Experimental results for the heating temper-

ature of 95C and with inserting copper wire
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Fig.11 The variations of the condenser temperature
for various heating temperatures and the
liquid charge of. 14%
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