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Development of Cooling Design Technique for an Electronic
Telecommunication System Using HPHE
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Abstract

The purpose of this study is to investigate the cooling performance of Heat Pipe Heat
Exchanger(HPHE) for an electronic telecommunication system by adequate convection condition. Heat
generation rates of electronic components, the temperature distributions of HPHE and surrounding air
are analyzed experimentally and numerically. In order to perform the heat transfer analysis for the
thermal design of telecommunication system, a program is developed. The program is useful to a user
who is not familiar with an electronic telecommunication system. The simulation results showed that
the HPHE were able to achieve a cooling capacity of up to 230W at the maximum temperature
difference of 17.4C. To verify the results from the numerical simulation, an experiment was conducted
under the same condition as the numerical simulation, and their results were compared.
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Fig. 5 Heat Pipe Heat Exchanger

Table 1 Design parameters of the HPHE

fin heat pipe
size diameter
150x80 10
(mm) (mm)
thick
ness 0.1 length(mm) 20
(mm)
fin pitch 06 arrangement/ | triangle/
(mm) ] number of HP 20
number of sintered
.er 280 wick type ©
fin copper
material Al workmg.ﬂmd DI water
material copper
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Table 2 Results of the comparison of temperature
distribution between analysis and experiment

system | inner outer | outside
inner | fin fin air
E; iment
XPELIIENt | 950 | 295 | 260 | 200
result(C)
Analysis
374 313 26.3 200
result(C)
Rel. Err(%) 144 5.7 1.1 -

Table 3 Results of the comparison of thermal
resistances between analysis and experiment

inner outer
. |HPHE . {Total
convection convection
Experiment
0.011 0.016 0.027 0.054
result('CT/W)
Analysis 0027 |0022| 0028 |0077
results(‘C/W) ’ ) ' '

Rel. Err.(%) 59.3 212 36 260

Fig. 13 Thermal path and resistance of experimental
device
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