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Abstract

Conventional researches on thermosyphons have been difficult to use in industrial fields because most of
them are lab level studies under limited conditions and poor economics and practicality. This study have
been conducted to evaluate the thermal performance and characteristics of aluminium thin plate multi
channel thermosyphon which is widely used in real products for their excellent thermal performance and
stability. This thermosyphon was tested at various charging ratios, heat transfer rates, and inclination angles
to provied easy to use thermal performance data. We proposed a correlation within 14% of mean error
using graphical analysis for dimensionless numbers(Bo and Ku) according to heat transfer rate.
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<Table 1> Specification

Material Aluminium
Total size (WXLxT) [mm] 170%196x1.6
Working fluid Novec-7100
Filling ratio [% vol.] 20, 40, 50, 60
Inner channel Number 26
Size [mm] 2.6x0.6
B 2.6 .
1.6
cross 3
section . unit (mm)
i 6 7"-‘ &0 0 |20
TC - - 't"i'c - .

Inner ch. : 56 ea

Cond. 196

126 146

Eva. Heater

ITO....
ey 1 3 3.4 sl

170

[Fig. 11 Schematic diagram of thermosyphon.
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Q : input heat transfer rate [W]
L : length between sensing points(eva.-cond.) [m]
A. : cross section area(heat flow direction) [m?]

AT : mean temperature difference(eva.-cond.) [K]
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[Fig. 4] Effective thermal conductivity profiles
according to input heat transfer rate.
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[Fig. 5] Thermal resistance profiles according to
input heat transfer rate.
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[Fig. 6] Thermal resistance profiles according to
inclination angle.
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Cpy : specific heat of liquid [J/kgK]
(o= p,)d;
BO = g pl p B et (4)
o
dy : hydraulic diameter [m]
q
Ku = L tedeeeerseisiseiiereees (5)
hi oy lo g (o= p, )%

q : heat flux [W/m?]

hy, : heat of evaporation [J/kg]

o : surface tension [N/m]

g : gravitational acceleration [m/s’]

1+ liquid density [kg/m’]

o, : vapour density [kg/m’]
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[Fig. 7] Ja no. according to input heat transfer rate.
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[Fig. 9] Ku no. according to input heat transfer
rate.
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<Table 2> Constants according to Filling ratio

F.R. 20 40 50 60
C, 0.06166  0.05987 0.04440 0.03941
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g e
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[Fig. 10] Comparison experimental heat flux versus
predicted heat flux.
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