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Numerical simulation of the falling film flow behaviors of viscous

fluid along concave walls in vacuum environment
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Technology, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The flow behaviors of materials inside the equipment have an important effect on the
processing results of materials. In this paper, numerical simulation technique for hydromechanics was used
to explore the falling film flow behaviors of viscous fluid along concave walls. Based on a clear
understanding for the influence of different flow field ambient pressures on the falling film flow behaviors
of fluid, we explored the film-forming flow properties, such as the free surface of the falling film flow, the
film thickness at characteristic positions and the velocity field when the physical and operating parameters of the
fluid were changed in the vacuum environment. The results indicated that when the vacuum degree of the falling
film flow field environment was improved, the liquid film became thinner, which can help improve the mass
transfer efficiency in the devolatilization equipment. The velocity of characteristic surface rose with the increase of
angle, and reached its maximum at 45°, When the fluid with a viscosity of 130 Pa*s had falling film flow, the
film-forming efficiency reached 12000 m*/(m’/s), and the film-forming properties were good. This result can
provide a certain reference for design and development of falling film devolatilizers.
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