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Simulation Experiment Comparison of Hydrophobic Surface Modification on
Frost Suppression of Heat Exchanger
Zhao Baiyu' BiHaiquan' Wang Honglin! YuKeyi! Gan Yuan?
( 1.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031;
2.China Railway Eryuan Engineering Group Co., Ltd, Chengdu, 610031 )

[ Abstract] In this paper, the numerical calculation method and MATLAB programming are used to simulate the frosting of
bare aluminum fins and hydrophobic surface modified fins in the finned tube heat exchanger of air source heat pump. The model
and mathematical description of heat and mass transfer process on finned tube heat exchanger under quasi-steady state were
established, and the influence of surface characteristics on frosting was considered from the point of nucleation density. After the
boundary and initial conditions as well as the modification of the frosting amount by surface characteristics were given, the
equations were solved by MATLAB programming, and the changes of the frosting thickness and frosting amount of bare aluminum
fins and 120° fin surface with time after running for 45min were obtained by iterative calculation. At the same time, the simulation
model of frosting and the modification of the frosting process by surface characteristics are compared with the experimental results
to verify the accuracy of the results.
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Table 2 Parameters of prototype heat exchanger
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Fig.2 Comparison of fins after surface modification
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Fig.4 The comparison of the corrected results with the

uncorrected results
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Fig.6 Comparison of measured and simulated values of

frost content at 2°C and -2°C
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