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Effects of Air-side Structure on Heat Transfer and Flow Performance of
Multiple Micro-channel Parallel Flow Condenser
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(1. School of Mechanical and Power Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China; 2.
Shanghai Automotive Group Co. , Ltd. , Shanghai, 201804, China)

Abstract The theoretical model of the multiple micro-channel parallel flow condenser is established based on the method of distribution
parameters, and validity of the model is verified by comparison with the experimental data. Based on this model, the effects of fin height,
fin pitch, louver pitch and louver angle on the heat transfer and flow performance of multiple micro-channel parallel flow condenser are in-
vestigated. The results show that, as increasing of fin height, the heat transfer rate increases, but the air-side pressure drop decreases;
when fin pitch increases, or louver pitch increases, the heat transfer rate and air-side pressure drop all decrease; as increasing of louver
angle, the heat transfer rate and air-side pressure drop all increase.
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Fig. 2 Structure of multi-unit parallel-flow condenser
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Fig. 3 Algorithm flowchart of the model
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Tab. 1 Structure parameters of parallel-flow condenser
C./ mm C,/ mm C,/ mm n, n T/ mm T./ mm 8,/ mm
638 273 16 28(22 +6) 12 16 1.8 0.35
P,/ mm P,/ mm F,/ mm F,/ mm 6,/ mm L,/ mm L,/ mm 0/(°)
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Fig. 4 Schematic of the experimental rig
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Tab. 2 Experimental condition parameters
T t,/ C v,/ (m/s) p./ MPa TH t,/ C v,/ (m/s) p./ MPa
1 35 7 1.79 8 50 5 1.79
2 38 7 1.79 9 50 6 1.79
3 43 7 1.22 10 50 6.3 1.55
4 43 7 1.39 11 50 6.5 1.79
5 43 7 1.59 12 50 1.58
6 43 7 1.79 13 50 7 1.79
7 48 7 1.79 14 50 7 2.02
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Fig. 5 The deviation between simulation and experiment
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Tab. 3 Simulated condition of parallel condenser
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Fig. 6 Influence of fin height on heat transfer
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Fig. 7 Influence of fin height on pressure drop
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Fig. 8 Influence of fin pitch on heat transfer
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Fig. 9 Influence of fin pitch on pressure drop
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Fig. 10 Influence of louver pitch on heat transfer
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Fig. 11 Influence of louver pitch on pressure drop
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Fig. 12 Influence of louver angle on heat transfer
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Fig. 13 Influence of louver angle on pressure drop
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