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Development of a thermally conductive plastic plate by integrating heat pipe
technology
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The purpose of this study is to develop a thermall¥ conductive plastic plate
with a pulsating heat pipe. Through heat transfer experiments, the thermal resistance of the heat
pipe wall at the evaporator section was reduced, and the maximum effective thermal conductivity of
432 W/(m K) was obtained for the prototype of the plastic plate. In addition, by visualization
experiments and video analysis, a random flow pattern was confirmed for the oscillating flow in the
prototype.

3D



Pulsating Heat Pipe, PHP

175 mm 34 mm 2.6 mm
1(a
1.3mmx 1.1 mm X
3D 3D
ABS Acrylonitrile Butadiene Styrene
HydroFluoroEther 7100

1(b)
Type 2
0.21mm ABS 025mm 0.12mm PC Polycarbonate
Type2-a Type2-b Type2-c
Type 2-c
PC Type 3 PC
Type 2 Type 3 3D
HFE 7100

3D-printed PHP wall

i NOO0

1
Condenser section PHP channel

(50 mm) (b-1) Type 1

Adiabatic section

(b-2) Type 2

v

(b-3) Type 3

@ (b)

LU,

(75 mm) Thin polymer sheet

Typel

14

HFE

0.25 mm
ABS

Transparent polymer sheet

Evaporator section 7//1/////:‘///[/[4—l
, (25 mm)



Prototype
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