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Numerical Simulation onHeat Transfer Characteristics of Integrated Micro-channel Heat Exchanger
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( 1.College of Mechanical and Electrical Engineering, Xi’an Polytechnic University, Xi’an, 710048;
2.College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016 )

[ Abstract]  The integrated micro-channel heat exchanger has high heat transfer efficiency and compact structure, which is very
suitable for airborne evaporation cycles. However, its research is not enough. In view of this, this paper establishes a
water-propylene glycol solution heat transfer model, and uses the FLUENT software to simulate and calculate the flow and heat
transfer of the steady state model of the microchannel heat exchange unit. The relationship between pressure difference and heat
transfer coefficient with flow rate is calculated quantitatively, and the temperature change along the heat transfer channel is given.
The results show that as the fluid flow rate increases, the pressure drop also increases, with an increasing magnitude. At the same
time, unlike conventional channels, the convective heat transfer coefficient in the microchannel heat exchanger gradually increases
along the direction of fluid flow. The research results can provide a certain theoretical basis for the application of integrated
micro-channel heat exchangers.
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Fig.1 Integrated micro-channel heat exchanger
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Fig.2 Physical model of microchannel heat exchange unit
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Fig.4 Velocity distribution along the flow direction at the
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