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The Effects of Stirrer Installation Height on Transport Properties of
Rare Earth Extraction Reactor

RUAN Fei, TIAN Zhen, FU Xiaochen, BAO Jinxiao
(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Rare earth extraction reactor with single inclined four-blade stirrer is designed, and the FLUENT software is
adopted to build three dimensional geometry model of the rare earth extraction reactor. Furthermore, flow track, velocity dis-
tribution, volume fraction of low velocity zone and the mixing time of fluid in the reactor under five schemes ( that is, stirrer
installation height H is L/12 =50 mm,3L/12 = 150 mm, 5L/12 =250 mm, 7L/12 =350 mm,9L/12 =450 mm,
respectively) are studied by use of multiple reference frame model in the FLUENT software. The study finds that the fluid
velocity distribution in the direction of Z-axis is reasonable and no obvious low speed zone in the reactor when the installation
height of the stirrer is 5L/12. In addition, as the installation height of the stirrer is 7L/12, the volume fraction of low velocity
zone in the reactor is only 0. 936% , at its minimum level. Besides, each monitoring point in the reactor has the shortest mix-
ing time, in the range of 19.3 s ~26.2 s, as the installation height of the stirrer is 5L/12. The results show that the stirrer
height of the rare earth extraction tank is in the range of 5L/12 ~7L/12, and its comprehensive performance is good, which
can be used as a reference for the research and design of rare earth extraction related fields.

Key words; rare earth extraction reactor ;stirrer height ; numerical simulation ;velocity distribution ; volume friction of low

velocity zone ;the mixing time





