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Performance Analysis of Water-cooling Radiator with Pin-fins
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Abstract: In order to solve the contradiction between enhanced heat transfer and flow resistance, optimize the design of a water-cooling

radiator with IGBT module, it presents the comparison and analysis of the effects of 5 different pin-fins structures (with small protrusions of

jujube-stone-like, smooth jujube-stone-like, rhombus, circular and square) on the velocity, pressure and temperature. Research results show

that jujube-stone-like pin-fin with small protrusions has the best heat transfer effect while heat transfer effect of circular pin-fins is the worst.

Smooth jujube-stone-like pin-fin has the minimum pressure drop while square pin-fin has the maximum. As temperature has great influence on

cooling medium physical parameters, consideration must be taken to temperature during design and use of water-cooling radiator.
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Fig. 1 Schematic diagram of partial structure for
water-cooled radiator
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Fig. 2 Jujube-stone-like pin-fins with small protrusions
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Fig. 4 Curves of density with respect to temperature
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Fig. 5 Curves of specific heat with respect to temperature
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Fig. 7 Curves of dynamic viscosity with respect to temperature
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Tab. 1 Contrast of chip temperatures while the entrance

temperature is 25 °C

LHREBHBE/C

7k 40% &=BF +60% K 50% T =B +50% K
BER WA B R R B R R
FE1 7539 69.41 79.09  73.17 81.28  76.11
FE2 7781 69.69 82.25  74.11 84.93  77.45
FE3 7721 70.82 81.18  75.23 83.59  78.32
FE 4 83.22 71.92 88.95  76.72 9231  81.74
F%E 5 80.69 70.61 85.76  74.97 88.77  78.01
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Tab. 2 Contrast of pressure drops while the entrance
temperature is 25 °C

B /kPa
K 40% &=BF +60% K 50% T =B +50% K
BER iwR B R R B R R
7R 1 47.63 51.72 54.84  58.61 62.23 65.77
FE 2 13.74 14.71 18.59  19.78 22.74 24.14
&3 16.95 17.91 20.51  21.49 24.53 25.74
& 4 19.80 21.29 23.58  26.53 27.58 30.36
% &5 84.85 92.73 89.33  97.68 93.46  101.02
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Tab. 3 Contrast of chip temperatures while the entrance

temperature is 50 °C

LHREHBE/C

* 40% =B +60% & 50% T=FF +50% K

R W R B R R R
ZE1 99.67 92.98 103.88  96.16 106.56 98.70
7 %2 101.88 93.12 106.99  96.69 110.22 99.58

7% %3 101.34 94.05 105.92  97.89 108.83 100.86
7 % 4 107.02 94.76 113.58  98.57 117.71 101.81
7 %5 104.64 93.86 110.45 97.21 114.11 100.15
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Tab. 4 Contrast of pressure drops while the entrance

temperature is 50 °C

B /kPa
7k 40% &=BF +60% K 50% T =B +50% K
ER @R B R R B R R
&1 4546 49.83 4992  55.85 53.25 57.18
%2 12.15 1485 1481  18.66 17.41 18.86
%3 1599 17.54  18.11  19.53 19.60  20.72
%4 18.71 22.19  20.86  25.63 23.46  27.50
%5 83.08 91.26  88.30  96.36 90.38  98.18
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