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Thermal Simulation of Micro-channel Flat tube Condenser
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Abstract A new idea that micro-channel flat tube condenser could be used to household refrigeration
system has been provided. In order to validate it feasible, the physical models and programs of
hot-wall condenser and micro channel flat tube condenser have been built and developed respectively
in this paper, based on finite difference method (FDM) and equivalent thermal resistance method.
The thermal performance of two kinds of condensers has been analyzed and compared with each
other in detail. The result has shown that new flat tube condenser could increase the heat rejection
which was more than that of hot-wall condenser about 25 percent, and it could further improve the
refrigerator’s EER. Otherwise, the influence of pore number, pore diameter, flat tube width, plate
thickness and refrigerant flow rate on the heat rejection performance of flat tube condenser has been
studied in detail. It was found that refrigerant flow and flat tube width have been the important
factors which influence the heat rejection performance of flat tube condenser. This paper could
provide the theoretical base on optimal design of flat-tube condenser.
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Fig. 1 Structural schematic of condenser’s element
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Fig. 2 Schematic of heat transferring in an element
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Fig. 3 Heat rejection vs refrigerant flow rate
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Fig. 4 Heat rejection vs pore number
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Fig. 5 Heat rejection vs plate thickness
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Fig. 6 Heat rejection vs pore diameter flat tube
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Fig. 7 Heat rejection vs flat tube width
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Fig. 8 Structural schematic of condenser with non-
uniform, parallel distribution flow
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