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System with Variation of the Waterblock Internal Shape
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Abstract An experimental study on the performance of a liquid electric component cooling system was performed. The thermal
resistance and pressure drop at a heat sink were measured, for aluminum waterblocks with four different internal shapes,
with either smooth surface, porous media filling, or with fins of 5 mm height, or of 7 mm height. The fins had 0.5 mm
thickness, and the gap between the fins was 0.5 mm. The waterblock internal dimension was 36.5%36.5%7 mm. Compared
with the waterblock with smooth surface, the thermal resistance reduction was 11%, 46%, and 42% for waterblocks with
porous media filling, 5 mm, and 7 mm fins, respectively. A new dimensionless parameter was suggested to evaluate the
waterblock performance, with the simultaneous consideration of thermal resistance and pressure drop. The performance of
the waterblock with fins of 5 mm height was best by parameter.

Key words Electric component cooling(Z AF5-35872}), Liquid cooling(5°4d), Pressure drop(¢}# 7d3}), Thermal
resistance(E 4 &), Waterblock(¥ H &%)
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Fig. 1 Experimental apparatus layout.
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Table 1 Waterblock cross-section shapes

Types Cross-section shapes
36.5 mm
Smooth Cover
surface

?TH‘?’MH‘H‘TT?T
Heating

Porous media
filling

5 mm fin height

7 mm fin height

Fig. 3 Copper porous media(20 PPI).
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Table 2 Measurement conditions

Parameter Conditions
m[kg/min] 0.6, 1.0, 1.5, 2.0, 2.5

Heating rate[W] 70, 130, 200
Tw, in[C] 30
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Fig. 5 Waterblock bottom temperature variation with
the change of heating rate and water mass

flow rate.
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Fig. 8 Pressure drop variation with the change of
water mass flow rate at 130 W.
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