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Investigation of Heat Transfer in Microchannel
with One-Side Heating Condition Using Numerical Analysis
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Abstract

=Ek)

The microchannel heat sink is promising heat dissipation method for high density electronic devices. The
cross-sectional shape of MEMS based microchannel heat sink is limited to triangular, trapezoidal, and
rectangular due to their fabrication method. And heat is added to one side surface of heat source. Therefore,
those specific conditions make some complexity of heat transfer in microchannel heat sink. Though many
previous research of conjugate heat transfer in microchannel was conducted, most of them did not consider
heat loss. In this study, numerical investigation of conjugate heat transfer in rectangular microchannel was
conducted. The method of heat loss evaluation was verified numerically. Heat distribution was different for
each wall of rectangular microchannel due to thermal conductivity and distance from heat source. However,
the ratio of heat from each channel wall was correlated. Therefore, the effective area correction factor could
be proposed to evaluate accurate heat flux in one side heating condition.
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Fig. 1 Total computational domain ; (a) only geometry,
(b) geometry with grid
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Fig. 2 In/out port and microchannel geometry with grid

Table 1 Micorchannel structures

Layer material Geometry [mm]
PDMS 9x65x3
Pyrex glass 20x90x 1
Acryl 20x90x3
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Fig. 7 Calibration line with validation data at heater
no. 3.(G=mass flux, g=heat flux)

Table 2 Simulation cases

Mass flux (Re) Heat flux (qr)
[kg/m’s] [kW/m?]
100 (11.2) 50 (0.00625)
200 (22.5) 100 (0.0125)
300 (33.7) 200 (0.025)
400 (45.0) 300 (0.0375)
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