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Heat transfer characteristics of the heat pipe using simplified heat
transfer model
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Abstract The objective of this study was to examine numerically the heat transfer and flow characteristics of the
heat pipe with a wick using the simplified heat transfer model to enhance the cooling effects of high heat flux devices
and minimizing the energy consumption for electric vehicles. The heat pipe with a wick was analyzed using
commercial software with COMSOL and water was used as the working fluid. The velocity and temperature
characteristics of the heat pipe were simulated numerically along the heat pipe and the local and average Nusselt
numbers were calculated. As a result, the driving force occurred because of the temperature difference between the
hot side and the cold side. The heat transfer of the heat pipe occurred from the hot side to the cold side and increased
toward the center position. In addition, the average Nusselt numbers were 1.88 for the hot side and 0.1 for the cold
side, and the maximum Nusselt number was 4.47 for the hot side and 0.7 for the cold side.
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[Table 1] Specifications of the heat pipe + =
Properties Specifications 2 o
Length of heat pipe (o) 10 010 20 N 4 X-a)s(?S (mﬁr(;l owow W
Width of heat pi .. . .
! ?mmja pe 24 (a) Heat distribution of the heat pipe
. Cupper
Material of wall (UNS  C11000) 7 437
. . Inconel 22 (Hastelloy C-22) 6 i
370
Material of wick (UNS NOB0Z2) 5
Thickness of wick 01 R - 360
(mm) ’ £ 7
£2 350 3
Working fluid Water / Steam M i
‘! — 0
; :
> 1 330 ;
[Table 2] Simulation conditions § - e
Properties Conditions s
Velocity of working fluid (m/s) 05 5 L
Input tes ture (K 37315 0 5 10 15 20
mput temperature (K) X-axis (mm) V302
Outdoor temperature (K) 293.15 o .
- - (b) Heat distribution of the hot side
Porosity of wick 045
. [A373
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(c) Heat distribution of the cold side

[Fig. 2] Heat distributions of the working fluid in the
heat pipe
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[Fig. 3] Temperature distribution of the of the working
fluid at the centerline of the heat pipe
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[Fig. 4] Velocity distribution of the working fluid in the
heat pipe
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3.2 Nusselt numbers
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[Fig. 5] Nusselt numbers of the heat pipe
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