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A Study on Thermal Performance of Micro Channel Water Block
for Computer CPU Cooling

Oh-Kyung Kwon, Mi-Jin Choi, Dong-An Cha and Jae-Ho Yun

Key Words: Base Temperature(3™ %), Micro Channel(V]A|z]'2d), Pressure Drop($t= 733},
Thermal Resistance(& # &), Water Block($ H &=

Abstract

The object of this paper is to study on the thermal performance of a micro channel water block for
computer CPU cooling. The effects of liquid flow rate, micro channel width and height on the thermal
performances of water block are investigated experimentally. The water block was fabricated Al and
machined with a micro milling. The water block consisted of rectangular micro channels 0.5 to 0.9
mm width and 1.5 to 45 mm height. The experiments were conducted using deionized water, over a
liquid flow rate ranging from 0.2 to 2.0 kg/min. The base temperature and thermal resistance decrease
with increasing of liquid flow rate. The increase of a channel height is more effective on the thermal
resistance than the decrease of a channel width. At the flow rate of 0.7 kg/min, input power of 100
W, the base temperature and thermal resistance of sample 6 is 33°C and 0.13 ‘C/W respectively.
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Fig. 1 Details of micro channel water block

FE5 7Hd = A AAE]

Table 1> A 3lol ALgH vAAYE JHES 6
THO AE AFES UERA Ao, AQde] F&
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Table 1 Specifications of water block

Sample Wen Hen Win Hpase W, Dn Number of | Heat transfer
No. (mm) (mm) (mm) (mm) (mm) (mm) a4 channel | area(Aconv, )
1 0.5 15 0.5 1.0 0.5 0.75 3.0 26 2.116x10°
2 0.7 15 0.5 1.0 0.6 0.95 2.15 21 1.845x10°
3 0.9 15 0.5 1.0 0.7 1.13 1.67 18 1.695x10°
4 0.5 25 0.5 1.0 0.5 0.83 5.0 26 3.223x10°
5 0.5 3.5 0.5 1.0 0.5 0.88 7.0 26 4.329x10°
6 0.5 4.5 0.5 1.0 0.5 0.9 9.0 26 5.436x10™
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Table 2 Experimental conditions

Parameters Range
Flow rate
. 0.2, 07,12, 17, 20
Water | (kg/min)
Temp.(C) 20

Input power(W) 100, 120
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Fig. 4 Variation of base temperature with the
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