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3D Numerical Simulation of High-Viscosity Falling Film Flow
Outside Vertical Tube

WANG Fei, CHEN Shichang , MA Jianping ., ZHANG Xianming , CHEN Wenxing
(National Engineering Laboratory for Textile Fiber Materials & Processing
Technology Zhejiang,Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Based on CFD (Computational Fluid Dynamics) technology, VOF method was applied to
trace position changes of gas and liquid interface and carry out 3D numerical simulation of falling film flow
outside vertical tube. Besides, fluid dynamics behaviors of high-viscosity fluid outside smooth vertical tube
and wave tube were investigated, including free surface change, film thickness and velocity distribution.
The results show that, the film thickness increased with the increase of viscosity, and the velocity reduced
when high-viscosity liquid flowed outside both smooth tube and wave tube under the same flow rate. The
film thickness and velocity increased significantly with the rise of flow, for the fluid with the same
viscosity. When the high-viscosity fluid flowed outside the smooth tube for certain distance, both the
velocity and the film thickness tended to be stable. For falling film flow outside the wave tube, the velocity
and the film thickness changed periodically with the wave node. The film thickness reached the minimum,
and the velocity reached the maximum near the peak. Instead, the result is contrary near the trough.

Key words: falling film flow; numerical simulation; high-viscosity fluid; film thickness; velocity

distribution
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