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Abstract: The condensation process of R32/R1234ze(E) mixture on metal wall was studied by
molecular dynamics simulation method. The influence mechanism of five kinds of mixing mass
fraction on the heat transfer performance and condensation behaviors of the mixed working fluids
was analyzed. The condensation behaviors of the mixed working fluids with different mass
fraction were compared from the perspectives of heat transfer resistance, spatial distribution and
intermolecular forces. The results show that the condensation rate of the mixed working fluids
decreases with the decrease of R32 mass fraction. The condensation amount of R32 is greater than
that of R1234ze(E) in the working fluid mixture film at the beginning of the simulation. The
higher the R32 mass fraction is, the more the heat is released during condensation process. At the

solid-liquid interface, the density peak of the pure R1234ze (E) system is the highest, and the
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attraction of solid surface for R1234ze(E) molecule is stronger than that for R32. The higher the

content of R1234ze(E) in the working fluid mixture, the smaller the temperature jump at the

solid-liquid interface, but it is larger at the gas-liquid interface. The results of thermal resistance

analysis show that the total thermal resistance increases with the decrease of R32 content in the

working fluid mixture. The thermal resistance of solid-liquid interface decreases with the decrease

of R32 content in the systems with different R32 mass fraction. The thermal resistances of the

liquid and the gas-liquid interface all increase with the decrease of R32 content in the mixture.

The thermal resistance at gas-liquid interface is the main part of the total thermal resistance,

which is the main cause of the great difference in the total thermal resistance.
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Fig. 1 Initial simulation model
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Table 1 Number of molecules in the mixed working fluids
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Fig. 4 Simulation snapshots of condensation process
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Fig. 5 Variation of condensation rate with simulation time
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