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Thermal and Flow Characteristic of the Microchannel Waterblock
with Flow Distributions

Mi-Jin Choi**, Oh-Kyung Kwon, Dong-An Cha, Jae-Ho Yeun

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 a heat transfer rate of 150W, inlet temperature of 20C and
mass flow rates of 0.7 ~ 2.0 kg/min. Base temperature and pressure drop are investigated

with standard deviations of mass flow rates in each channels of samples at 0.7 kg/min.

Key words: Microchannel waterblock(7]Alz]1d B &%), Flow distributions(+-3+4l), Base

temperature(BF<HH 2 %) Pressure drop(Q= 7-3})
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Table 1 Figures of computational domain
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Solid

Fluid
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Table 2 Specifications of the microchannel waterblock

Dh Hbasc Hch Wch Wﬁn
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Fig. 1 Drawing of the microchannel waterblock.
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Table 3 Figures of the grid

Table 4 Computational procedures

Domain Grid
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Table 5 Boundary conditions

Domain | Surface Settings

Temp.
C) 20

Flow rate
Inlet | (kg/min) |00 12 L7, 2.0

Medium
) intensity and
Fluid Turbulence eddy viscosity
(water) ratio
Static
Outlet | pressure 0
(Pa)
1}6\2} /gu§( 7694.79
Ijevag /glff 93750

Solid | Wetted User profile data
(Copper)| wall | (heat transfer coefficient)

Wall Aadiabatic
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Fig. 5 Velocity vector of each samples.
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Fig. 6 Distributions of the mass flow rate in each channels.
Table 6 Comparison of results at 0.7 kg/min
Sample No. 1 2 3 4
Standard deviation (kg/min) 0.020 0.015 0.029 0.011
Base temp. (C) 28.79 30.80 30.48 28.23
Pressure drop (kPa) 1.13 1.06 1.02 1.06
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