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Numerical Simulation of Condensation Heat Transfer of R410A outside
Smooth and Enhanced Tubes
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Abstract ; This paper adopted the volume of fluid ( VOF) multiphase model and Lee phase transformation
model to simulate the condensing heat transfer of coolants outside smooth and enhanced tubes. The in-
stantaneous film flow characteristics of the liquid film outside the horizontal smooth and enhanced tubes
were analyzed, and the thickness of the liquid film and the relationship with the local condensing heat
transfer coefficient (HTC) and the condensing HTC outside the smooth and enhanced tubes under differ-
ent working conditions were calculated. Different coolants were compared under the same working condi-
tion. The results show that the simulation results are in good agreement with the experimental data and
the Nusselt analytical solution, and the error is all within 10% ; the distribution of liquid film thickness is
highly sensitive to the magnitude of local condensing heat transfer coefficients, and the condensation HTC
outside the enhanced tube is approximately six times of that of smooth tube; combining the distribution of
the liquid film and the thermophysical property parameters of the coolants, it is determined that R410A
has the highest HTC, while R1234yf has the lowest one.
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