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Numerical Study of Heat Transfer Enhancement on Microchannel Plate
Heat Exchanger with Channel Shape
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Abstract

In this study, the microchannel plated heat exchanger were numerically studied for the enhancement
of heat transfer in the channel configuration. Unit cold and hot fluid region with the microchannel
were modeled and periodic boundary condition at the side wall was applied to continuously repeating
geometry. The material of micro-structured plate is STS304 and working fluid is water. Triangular
obstacles were placed in micro channel to enhance heat transfer. The performance of microchannel
plated heat exchangers were numerically investigated with various obstacle configuration and Reynolds
number under the parallel and counter flows. Heat transfer rate has increased about 18% compared
with straight channel, but pressure drop also increased about 3.5 times. The main factor of increasing
of pressure drop and heat transfer rate is considered that the momentum was lost to collide against
obstacles, generation of secondary flow and boundary layer separation, wake and vortex forming

phenomena.
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Fig. 1 Channel configuration of the microchannel
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Fig. 2 Channel shape in the model.
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Fig. 3 Simulation model.
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Table. 1 Properties of model.

Fluid
Density, ps(kg/m?) 087
Specific heat, cy(J/kg:K) 4182
Thermal conductivity, ki(W/m-K) 0.645
Viscosity, 1(N-s/m?) 528x10°
Solid
Density, pr(kg/m®) 8000
Specific heat, c{(J/kg: K) 500
Thermal conductivity, ki(W/m - K) 16.2
Table. 2 Dimensions of model.
Model dimension, axbxc(mm) 5x%0.5x0.8
Channel width, W(mm) 0.3
Channel pitch, P(mm) 0.2
Channel height (mm) 0.3
Triangle height, H(mm) 0.06~0.12
Triangle angle, ©(deg.) 80~140
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Fig. 5 Heat transfer rate with Re. in I channel and
T channel heat exchanger.
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Fig. 6 Pressure drop with Re. in | channel and T
channel heat exchanger.

8000Pae] #to]7} i} Fig. 7o T AdellA <]
HFy H= HAEHE Uehddeh Aolleol
m Fobxl o] Holes Aum HAak u
I A Y] BAAS AUHEA TA] FobA
Al Aok o]ydt Ak Full(Adverse  presssure
gradient)ell  2Js]  AAIZ  rE](Boundary layer
separation), $-F(wake) 123l <}F(vortex)7} A
ek T AdelA e Ao S7he FhRE
5

=

o] FellEd FH3e ot 5F &4 A
= dhg] @A ujFolth, Wuyle] dAGe Ao
Bol| 93 o] x5 (secondary flow)e] 2z 7
AT Bt @ &) F7heEth aFleA &%
e = S8 FasiA 22 A7 2dd A
o= TR/ £¥e A= G wg %
=3

T AW Qu@sloa Aagel Fol Heh %A

Pressure (Plane 2)
[Pa]

Fig. 7 Pressure field and velocity vector.
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Fig. 8 Pressure drop and heat transfer rate with

height.
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Fig. 9 Pressure drop and heat transfer rate with
angle.
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Fig. 10 Velocity vector with models.
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