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Numerical Analysis on Heat Transfer Characteristics of Microchannel Heat Exchangers
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Fluid flow and heat transfer characteristics of parallel-, counter-, and cross-flow microchannel heat exchangers are
investigated numerically. The heat exchangers are modeled as a three-dimensional conjugate heat transfer problem. The
working fluid is air. The governing equations are discretized by the finite volume method and SIMPLE algorithm is
used to calculate the velocity field. Friction factor, temperature field, Nusselt number, and the relation of
effectiveness-NTU are discussed. Authors have concluded that the thick partition wall deteriorates effectiveness of the

heat exchangers.
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(a) Product of friction factor and Reynolds

number of a rectangular duct.
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(b) Nusselt number of a

peripherally-heated rectangular duct.

Fig.2 Code validation.
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Fig. 3 Product of friction factor and Reynolds number
of the parallel-flow microchannel heat exchanger.
3
3 2

300 310 320 330 340 350
Temperature [K]

Q\\i\é Co, ,‘\\)\6

= _ﬁ.")

——

(a) Parallel-flow. (b) Counter-flow. (c) Cross-flow.

Fig. 4 Temperature distribution of the microchannel heat exchangers.
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(a) Parallel-flow. (b) Counter-flow. (c) Cross-flow.
Fig. 5 Bulk temperature variation along the fluid flow of the microchannel heat exchangers.
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(a) Parallel-flow. (b) Counter-flow. (c) Cross-flow.
Fig. 6 Nusselt number variation along the flow direction of the microchannel heat exchangers.
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Table 1 Comparison of effectiveness-N7U.
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