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ABSTRACT: The present study has been studied on a thermal and flow characteristic of the
microchannel waterblock with flow distributions in each channels. Results of a numerical

analysis using the CFX-11 are compared with results of an experiment. Numerical analysis

and experiment are conducted under an input power of 150 W, inlet temperature of 20 C and

mass flow rates of 0.7~2.0kg/min. Base temperature and pressure drop are investigated with
standard deviations of mass flow rates in each channels of samples. The flow distribution and
J/f factor of the sample 4 is increased by about 65.7% and 42.6%, compared to that of the

reference model sample 3.
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Table 1 Figures of computational domain

Sample

No. Solid

Fluid

Table 2 Specifications of waterblock

Parameters size
Dintet (rmm) 4.78
Dn (mm) 0.94
Hbase (mm) 1

Hen (mm) 7.5
Lbase (mm) 40
Leh (mm) 26
Whase (mm) 40
Weh (mm) 05
Wiin (mm) 0.5
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Table 3 Figures of the grid

Domain Grid

Solid

Fluid
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Table 4 Effect of mesh numbers

Nodes Solid 570,378 | 1,085,428 | 1,433,432
Fluid 789,777 | 1,520,072 | 2,000,429

Base operatire | 2047 | 2879 | 2826

Pressure drop

(kPa) 1.09 1.13 1.14
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Table 5 Analytical conditions

Domain | Surface Settings
A
Inlet Fl :
oW Ta€ 107, 1.2, 1.7, 2.0
. (kg/min)
Fluid Stati
" atic
(water) Outlet pressure 0
(Pa)
Heated
wall(W) 150
Heated
i wall(W) 150
(CSoOh(ir) Wetted User profile data
PP wall (heat transfer coefficient)
Wall Adiabatic
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Fig. 2 Schematic diagram of the experimental

setup.
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Table 6 Comparison of results for different angle of channel arrangement

Flow rate
S?{;"le 8(>) 0.7 kg/min 1.2 kg/min 1.7 kg/min 2.0 kg/min
' S Vilf | S | glf | s | glf | s | lf
1 12 | 116 | 00135 | 126 | 00106 | 131 | 0.0091 | 1.34 | 0.0084
2 12 | 051 | 00117 | 053 | 0.0083 | 054 | 00067 | 055 | 0.0060
3 0 | 160 | 00126 | 1.75 | 00095 | 1.83 | 0.0082 | 1.85 | 0.0075
4 12| 060 [ 00153 | 060 | 0.0130 | 063 [ 0.0115 | 064 [ 00107 | __ o
4-1 8 | 044 | 00156 | 053 | 00127 | 058 | 0.0113 | 062 | 0.0105 | --- Sample4-1
4-2 16 | 033 | 00156 | 040 | 00128 | 046 | 0.0113 | 049 | 00105 | Sample 4-2
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