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Numerical Simulation of Falling Film of Vertical Circular
Tube under Conical Distributor

ZHANG Peng-qi' ,LIANG Hai-feng' , CAI Ye-bin®
(1. Chemical Engineering Institute, Taiyuan University of Technology, Taiyuan, China, Post Code: 030024 ; 2. Mechanical
and Electrical College, Guangdong University of Petrochemical Technology , Maomin, China, Post Code :525000)

Abstract: By establishing a physical model for falling evaporation in vertical circular tube of an annular
conical distributor , two-dimensional CFD numerical simulation was conducted on heat transfer characteris-
tics of the gas-liquid countercurrent falling film evaporation, and the falling interface of the two-phase flow
was captured by VOF method. The film state , thickness , velocity and temperature distribution of the liquid
film on the tube wall were analyzed. The results show that the film state and temperature distribution of
liquid film are closely related to the spraying amount. With the increase of spraying amount, the stability of
liquid film increases gradually. When the spraying amount is 1. 48 kg/(m * s) ,the stability of liquid film
is the best and the surface temperature of liquid film decreases gradually. The falling film state distribution
of liquid film can be divided into the stable section at the upper edge and the oscillating section at the
lower edge. With 2 000 < Re < 10 000, The average heat transfer coefficient of the tube wall increases
gradually ,and the simulated values of film thickness is in good agreement with the theoretical values given
by Nussult and Brauer.
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