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Fig. 1 The geometric shape of the rotating liquid

film reactor
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Fig.2 A segment of the original mesh of the rotating

liquid film reactor for a gap size of 0.3 mm
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Fig.3 Comparison of the experimental and the numerical
results of the CVFR with a gap size of 0. 3 mm
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Fig.4 Comparison of the experimental and the numerical
results of the CVFR with a gap size of 0. 15 mm
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Fig.5 Numerical results of the CVFR with respect

to the rotor speed for different heights
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Fig.6  Variation of the partial elasticity of the CVFR with

height for different rotor speeds
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A study of the influence of the height of a rotating liquid
film reactor on its critical volume flow rate

XIE ZhenFei XU LanXi® LI DianQing

(Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A rotating liquid film reactor is considered to an ideal reactor for controlling the process of precipitation.
Precipitation reactions have been carried out in such a reactor at a critical volume flow rate, which was obtained ex-
perimentally. In this work, a numerical method for computating the critical volume flow rate ( CVFR) based on
computational fluid dynamics and the Navier —Stokes (N—S8) equations is introduced. The turbulence model is se-
lected by calculating the swirl number in order to standardize model selection. Choosing a scalable wall function is
helpful in reducing errors. The computational accuracy is also increased by using a self-adaptive mesh and an adap-
tive time step. The results agree well with experiment, which suggests the method has good reliability. We subse-
quently used the method to study the relationship between the CVFR and the reactor height, and analyzed the chan-
ges in partial elasticity of the CVFR as a function of rotor speed for different heights, and as a function of height for
different rotor speeds.

Key words: rotating liquid film reactor; critical volume flow rate; Navier —Stokes (N—-S) equations
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