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Abstract The objective of this study is to investigate low temperature performance characteristics of the
thermosyphon with/without wick. Thermosyphons using water as the working fluid are tested with variations of
wick, charge amount of the working fluid, outdoor temperature, and heat load for the evaporator section at a

low temperature. As a result, the heat transfer of thermosyphon was optimized at the charge amount of 40%
and increased with the rise of the outdoor temperatures.
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(a) Thermosyphon

(c) Side View (d) Data Acquisition
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[Fig. 1] Pictures of the test set-up for thermosyphon
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[Fig. 2] Schematic diagram of the thermosyphon
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[Table 11 Test conditions

Component without wick with wick

Volume concentration

10/ 20/ 30/ 40/ 50
(%)

Heat load (W) 20/ 40/ 60/ 80/ 100

Temperature (C) -20/ 0
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[Fig. 3] Comparison of the temperatures between thermosyphons
with wick and without wick (-207C/30%)

7% WAt Ee] o
23l 20 W 2l 40 WojlA]

0 WolAel = HmAfol el
s Aol el vt 1
I G H3E 20 W 2 40
Wi HEAflE0] FHe] AUS FFHole S
BhA 9heg ok 4 glek. oleldt Aube unix Fx%
A SUSA debidch Aasom st 10
wollx WmApolEe] A4 HATEE ZHe

s} 9 AR S ehisich, olelet olg
WmApolEe] S5 7
Apol o] ulste] eAxigto

o F20% 30% 2 G5t 100 Wollx

)

=) - O =
T = A{joa E]_OZ]—,—_TL (})J]\ .

—a—20W wick ——— 20W wickless

80| —8—40W wick —O—40W wickless
—A— 6OW wick —2— 60W wickless
—v— 80W wick —v— 80W wickless

60 - —<— 100W wick —<— 100W wickless

Temperature (°C)

Charge amount : 40%
1 2 3 4

Thermocouple position
(33 4] AR {5 e AEAbolEY 2= 5/ vl
AAFA 7NF=(-20C/40%)
[Fig. 4] Comparison of the temperatures between thermosyphons
with wick and without wick (-20°C/40%)
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[Fig. 5] Comparison of the temperatures between thermosyphons
with wick and without wick (-207C/50%)
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[Fig. 6] Comparison of the temperatures between thermosyphons
with wick and without wick (0°C/50%)
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[Fig. 7] Temperature difference of the tested thermosyphons
between evaporator and condenser (100W)
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[Fig. 8] Comparison of the thermal resistance of thermosyphons
with/without wick
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