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Development of Thermal Design Program for an Electronic
Telecommunication System Using Heat Sink

Jung-Hwan Lee, Jong-Man Kim, Ji-Hwan Chun, Chul-Ho Bae and
Myung-Won Suh
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Abstract

The purpose of this study is to investigate the cooling performance of heat sinks for an electronic
telecommunication system by adequate natural convection. Heat generation rates of electronic
components and the temperature distributions of heat sinks 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 used the graphic user interface
environment to determine the arrangement of heat sources, interior fan capacity, and heat sink
configuration. The simulation results showed that the heat sinks were able to achieve a cooling capacity
of up to 230W at the maximum temperature difference of 19°C. 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. The design program gave good prediction of the effects of
various parameters involved in the design of a heat sinks for an electronic telecommunication system.
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Parametric modei DB

solver select "FLUENT 5/6”

feonsole

volume create width WIDTH_C depth DEPTH_C height HEIGHT_C
offset OFFSET_W OFFSET_D OFFSET_H brick

frack 1

volume create width WID_R_1 depth DEP_R_1 height HEL_R_L
offset GFF_R_1_W OFF_R_1_D OFF_R_1_H brick

face create radius RAD_1 xyplane circle

face move “face.13" offset ID_1 X ID_1_YID_1 Z

face cmove "face.13” multiple 1 offset ID_2 X 10_2.YID_2 7
face create width WID_I_1 helght HEI_I_1

offset ID_3_X ID_3_Y ID_3_Z yzplane rectangle

face move "face.15" offset ID_4_X ID_4_YID_4_2

face spiit "face.12" connected face “face,13"

face sphit "face.12" connected face “face.14”

face spht "face.7" connected face "face.15"

Fig. 5 Parametric model database

R

Fig. 7 Flow chart of thermal design program

fesign applic aton

Fig. 8 GUI of thermal design program

Table 1 List of analysis model with various fin
interval
Case No. fin interval(m)
console inner 0.01
L console outer 0.01
console inner 0.02
2 console outer 0.02
console inner 0.01
3 console outer 0.02
console inner 0.02
4 console outer 0.01

(®
Fig. 9 Analysis model with various rack number;
(2) 1 rack model, (b) 2 rack model
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Fig. 10 Analysis model with various fin interval; (a) 10mm(inner, outer), (b) 20mm(inner, outer),
(c) 10mm(inner), 20mm(outer), (d) 20mm(inner), 10mm(outer)
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Analysis results of model with various fin

interval; (a) 10mm(inner, outer), (b) 20mm
(inner, outer), (¢) 10mm(inner), 20mm(outer)
(d) 20mm(inner), 10mm(outer)
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lterations

Fig. 12 History of residual values

Verify moduie

Rack 1 LIMIT TEMP,==50.000, ANALYSIS TEMP.==109.150

Rack 1 is DOWN.

try following action:.

1. choose ANOTHER HEAT EXCHANGER(for example, HEAT PIPE etc).
2. change CONVECTION TYPE,

3. enlarge HEAT EXCHANGE AREA.

Fig. 13 Verification module
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Table 2 Analysis results of various fin interval
. Mean temp. | Max. interior
Case| fin interval .
of heat sink temp. of
No. (m) . .
surface(C) system(C)
inner  [0.01
1 onter 10,01 50.34 62.1
inner |0.02
2 outer 10,02 57.81 78.69
inner |0.01
3 outer 10,02 52.77 73.04
inner {0.02
4 outer 10,01 53.06 71.51
Fig. 14 Experimental equipment with heat sink heat
exchanger
Table 3 Temperature according to measuring points
measuring . system
. heat sink surface o
point interior
temperature
. 53.2|53.4|54.1|54.2 60.5
()
error(%) 6.72 2.58
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