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ABSTRACT: The experimental study for performance improvement of aluminum/freon22
grooved heat pipe was carried out. Arterial wick was used for performance improvement of
heat pipe. The experimental result was compared with screen covered grooved wick heat pipe.
And also, performance test of grooved wick thermosyphon inserted straight wire in the center
of grooved pipe was carried out. This result was compared with the performance test result
of grooved wick thermosyphon. The operation limit of artery inserted grooved heat pipe was
slightly extended, but thermal resistance of this heat pipe was twice as large as that of
screen covered grooved heat pipe. In case of thermosyphon, the operation limit of grooved
thermosyphon inserted straight wire in the center of grooved pipe was slightly extended, but
thermal resistance was increased, comparing with that of the grooved thermosyphon.
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Fig. 1 Cross sections of the heat pipes fabri-
cated by drawing (unit: mm).
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Table 1 Fluid inventory of heat pipe and
thermosyphon (unit: g)

Heat pipe mode

Casel 315
Case2 35.7
Cased 438
Thermosyphon mode
40% 30% 20%
Casel 29.2 234 17.6
Cased 28.8 23.0 17.3
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Fig. 2 Schematic of heat pipe and thermo
couple locations (unit: mm).
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Fig. 3 Experimental setup for the perfor-
mance test of heat pipe.
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Fig. 4 Performance characteristics of artery in-

serted grooved wick heat pipe (case 3)
at 10 degree tilt angle.
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Fig. 5 Adiabatic surface temperature of artery
inserted grooved wick heat pipe w.r.t.
thermal load for values of tilt angle.
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Fig. 6 Average wall temperature difference be-
tween evaporator and condenser w.r.t.
thermal load for values of tilt angle.
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Fig. 7 Thermal resistance of artery inserted
grooved wick heat pipe w.r.t. thermal
load for values of tilt angle.
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Fig. 8 Thermal resistance of artery inserted
grooved wick heat pipe (case 3) and
screen mesh covered heat pipe (case 2).
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Fig. 9 Wall temperature of adiabatic section of
thermosyphon with wire (case 4) w.rt.
thermal load for values of tilt angle
and filling ratio.
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Fig. 10 Thermal resistance of thermosyphon
with wire (case 4) w.r.t. thermal load
for values of tilt angle and filling
ratio.
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Fig. 11 Thermal resistance of thermosyphon
without wire (case 1) w.r.t. thermal
load for values of tilt angle and filling
ratio.
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