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Numerical Simulation of Cold Film Forming and Flow Characteristics in
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Abstract: The computational fluid dynamics numerical simulation was performed on the cold film flow
characteristics and film formation process of multi-tube bundle under the combination of single layer liquid
distributed disk and conical plug-in unit. The volume of fluid multi-phase flow model and Re-normalization
group k-& turbulent flow model were used to solve the three-dimensional double-precision method. Air and water
were used as working medium and the boundary conditions were set as the velocity inlet and the pressure outlet.
The liquid film formation, the liquid phase distribution at the outlet section, and the flow rate at the outlet of the
falling film tube were fully investigated in this paper. The results showed that the liquid distributor with plug-in
significantly improved the uniformity and stability of the film. The average thickness and velocity of the liquid
film in the tube were calculated based on the liquid volume fraction, which demonstrated that the thickness of
the liquid film tended to be a constant value about 1.28 mm when the flow rate reached a certain value. The
current speed increased with increasing the flow rate, which was not conducive to the stability of continuous
liquid film, and the sufficient evaporation of medium in the falling film tube.
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Fig. 1 Structure of liquid distribution device

g

— ik

A

i E

Fig J A

B2 HREENBERREE

Fig. 2 Internal structure of liquid distribution device
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Fig. 3 Overall grid schematic diagram of flow area
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Fig. 4  Grid schematic diagram of cross section of

falling film tubes
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Fig. 5 Gas and liquid phase distribution cloud maps on inner wall of tube: (a) without plug-in, (b) with plug-in
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Fig. 6 Gas and liquid phase distribution cloud maps of the tube outlet section: (a)without plug-in, (b)with plug-in
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Fig. 8 Change of average film thickness with flow rate
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