418 Anga=Ed 41948 A5 2(2007)/pp. 418-425

A-82 AYF A2 dolo] B dAT 54 W3l

£ 9 4,0 A 9,0 ¥ =
Fodstn 1A, Fen gt 74 get

Heat Transfer Characteristics depending on the Length of a Channel
with Pin-Fin Array

+ .
Young-Seok Son , Jee-Young Shin, Sang-Rog Lee
Department of Mechanical Engineering, Dong-Eui University, Busan 614-714, Korea
*Graduate School, Dong-Eui University, Busan 614-714, Korea

(Received December 26, 2006, revision received April 16, 2007)

ABSTRACT: The power consumption and heat generation in a chip increase as the compo-
nents are miniaturized and the computing speed becomes faster. Therefore, suitable heat dis-
sipation has become one of the primary limiting factors to ensure the guaranteed performance
and reliable operation of the electronic devices. A pin-fin array which may be considered as a
porous medium could be used as an alterative cooling system of the electronic equipment.
The aim of the present study is to investigate the forced-convective heat transfer character-
istics of pin-fin heat exchangers. Convective heat transfer through the pin-fin array is analyzed
experimentally based on porous medium approach. The influence of the structure of the pin-
fin array including the pin-fin spacing, the pin diameter and plate length on heat transfer
characteristic is investigated and compared with the previous analytical results and existing
correlation equations. Nowadays, electronic and mechanical devices become smaller and smaller.
In this sense, the main purpose of this study is to decide the optimum pin-fin arrangement to
get similar heat transfer performance when the length of the existing cooling system is re-
duced as a half.

Key words: Heat transfer characteristics(2 A% E4), Pin—fin array(#-3 8l¢g), Length of a
channel(z]d Zo]), Porous medium(t}-& 4 =)
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Fan unit @ Differential pressure transducer
RPM controller Test section (Pin-fin array)
Flow straightener @ Base plate (Copper)

Thermal insulation

. 3 outlet thermocouple probes

3 inlet thermocouple probes @ Hot wire anemometer

Foil heater

Schematic diagram of the experimental apparatus.
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Fig. 2 Sketch of a channel with pin-fin array.
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