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Cooling Characteristics of a Strip Fin Heat Sink

Kap-Jong Riu, Cheol-Woo Park, Hyun-Woo Kim and Chung-Sun Jang
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Abstract

ALY,

Air-cooled heat sinks are employed in many electronic cooling applications since they provide
significant heat transfer enhancement and operational flexibility. Strip-shaped fin heat sink is of interest
and needs to be investigated as general cooling products for more applicability. The purposes of this
study are to evaluate heat sink performance without bypass flow condition and to determine optimal
heat sink geometries. The results show that the decreasing rate of thermal resistance of a heat sink
decreases with increasing inlet air velocity, and the increasing rate of pressure drop increases with
increasing inlet air velocity, but is not affected by input power. The increasing rate of optimal
longitudinal fin spacing is larger than that of transverse fin spacing. The strip fin heat sink tested in
this study showed better cooling performance compared to that of other plate fin type.
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Fig. 1 Photograhps of available commerical heat
sinks[(a) plate fin heat sink, (b) strip fin
heat sink]}
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Fig. 2 Schematic diagram of overall experimental
apparatus
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Fig. 3 Geometries of test section[(a) side view,
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Table 1 Experimental parameters and range

Parameters Range Specification
Input power, Qi {2~20W Module power
Velocit Vie 10.0~5.0m/s [Inlet air velocity

elocity Vin  10.0~9.6m/s Inter fin velocity
Duct Reynolds 3 Chacteristic lenth :
number y}geph ?-%0;71 9 104 | Dy= 2 CH-CW

’ . CH+CW

Fin height, H 20~35mm Base thickness :
Longitudinal fin 15=2.5mm
spacge Sx 10~6.0mm \Fin thickness:
- : - t=1.5mm

ransverse fin - Base length & width:
space, Sz 1.0~11.0mm B=W=90mm
Channel height [1.2~2.0 )
ratio, CH/H  |(20~70mm) ?:ﬁe__"é;‘g‘;)
Channel width 1.04~1.20 - 0.19~0.78
ratio, CW/W (90~108mm)

Fig. 4 Photograph of tested strip fin heat sink
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Fig. 6 Thermal resistance of strip fin heat
sink(Ry;) vs. inlet air velocity(Vi,)

200.0
Strip fin heat sink Oin [W]
e Without bypass flow L 2
H=30mm g 8
Sx=2mm 12
150.0 Sz=3mm 2 ;g
Li Sx L
b
Flow — &
e —
100.0 |-

Pressure Drop, AP [Pa]

i 1 i " 1 i L 'y 1
0.0 1.0 2.0 3.0 4.0 5.0
Inlet Air Velocity, Vi, [m/s]

Fig. 7 Pressure drop of strip fin heat sink(AP)
vs. inlet air velocity(V;,) for different input
powers
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Fig. 8 Themmal resistance ratio(Ri/Rus0) of strip
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Fig. 9 Thermal resistance of heat sink(Rs) vs. inlet
air velocity(Vi,) for different fin heights
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Fig. 10 Pressure drop of strip fin heat sink (A P)
vs. inlet air velocity (Vi)
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