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Numerical Investigation of Neon Flow Condensation Heat Transfer

Characteristics inside Mini Tubes
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Abstract The condensation flow and heat transfer are an important physics process in two-phase
thermal control system. The analysis of the gas-liquid behavior and heat transfer performance in
detail during the flow condensation process is of certain significance to the optimization and design
of condensers. The current work employs the transient VOF model to simulate the flow condensation
of Neon under different working condition. The numerical model is validated by grid independence
analysis and comparison of the experiment flow pattern. Basing on the validated model, the effect of
mass flux, inner diameter and gravity on the flow condensation heat transfer coefficient and the cross
section two phase distribution. The result shows that the flow condensation heat transfer efficiency
increases with the increase of the mass flux and the decrease of the inner diameter. The gravity effect
on the condensation heat transfer efficiency is determined by the cross section two phase distribution,
and shows three states the gravity independence, heat transfer intensification and deterioration.
Key words flow condensation; cryogenic working fluid; heat transfer coefficient; gravity effect
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