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A Study on the Capillary Limitation
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ABSTRACT: This paper is to research the heat transfer characteristic performance of the
copper-water heat pipe with the screen wicks. Recently, the semiconductor capacity of an

electronic unit has been larger, on the contrary, its size has been much smaller. As a result,
a high-performance cooling system is needed. Experimental variables are inclination angles,
temperatures of cooling water and the mesh number of screen wicks. The distilled water was
used for the working fluid. At the inclination angle 6° in top heat mode, the two layers of
the 100-mesh screen wick showed the best heat transfer performance. The thermal resistance
of the two layers with the 100-mesh screen was 0.7~0.8C/W.

Key words: Heat pipe(3]E3}0]Z) Screen wick(23 ¥ ), Heat transport capability(25%
&), Capillary limitation(2 4% &-4)), Inclination angle(ZA}2})
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Table 1 Experimental conditions

Parameters Condition

Container

material copper

pipe diameter 6 mm

total length 300 mm

length of evaporator zone[ 50 mm

length of adiabatic zone 100 mm

length of condenser zone | 150 mm
Working fluid distilled water
Inclination angle 0°, 3° 6°
Cooling water temperature | 20TC, 30C, 40T
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Tilt angle Adjustment:

Table 2 Working fluid quantity

Mesh number | Layer Quantity (cc)
1 1.23
100 2 1.91
3 251
1 0.94
150 2 1.37
3 1.77
1 091
200 2 1.38
3 1.79
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Fig. 1 Experimental apparatus.
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Fig. 2 Schematic diagram of a heat pipe.
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