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Fig.1 Geometric structure model of the circulating jet

mixing tank
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Table 1~ Structural parameters of the circulating

jet mixing tank

Ep 2 Ky
MRS BAR D, /m 0.05
BIHEHAE Dy/m 0.014
B R F w x b/ (m x m) 0.003 x 0. 38
AT BERIEE H, /m 0.4
WS = Hy/m 0.4
AL EAE d/m 0. 003

w2 TSR

Table 2 Parameters of the medium

ol FhRE/ FMHEK I/

I /K ) )
(kg'm™3) (Pa-s) (N-m™")

K 293 998 1.003 x1073  0.07275

ZHIIEREW 293 1000 0.02 0.0209
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Fig.2 Internal cross-section grid of the circulating

jet mixing tank
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Analysis of the complex dynamic characteristics of oil —water
two-phase flow in a circulating jet tank

YU YanFang KONG LingMin LIU ZhenJiang CHEN YaXin MENG HuiBo® WU JianHua
(Liaoning Key Laboratory of Chemical Technology for Efficient Mixing, Shenyang University of Chemical Technology,
Shenyang 110142, China)

Abstract: The Eulerian-Eulerian multiphase flow model and shear stress transport k —w turbulence model in the
CFD software ANSYS FLUENT V16. 1 have been adopted to investigate the jet velocity, vorticity, and shearing rate
of oil-water mixtures with different Re and phase volume fraction in a circulating jet mixing tank ( CJT). Under dif-
ferent Re and dispersed phase holdup conditions, the flow state of the continuous phase water satisfies the criteria
for self-similarity in the jet direction. Compared with the vorticity for dimensionless height z/H =0.9 at Re =3173,
the values for z/H =0.9 at Re =6346, 9519 and 12692 increase by 118.3% , 253. 7% and 373. 4% , respective-
ly. The decay rate of the dimensionless centerline jet velocity increases with the increasing phase fraction of the dis-
persed phase. From the vorticity contour maps at different axial, circumferential and radial sections, it can be
found that the high vorticity area is mainly concentrated near the jet hole. Counter-rotating vortex pairs ( CVP) are
formed on both sides of the jet centerline. It is found that the relative intensity of a vortex near the jet centerline is
two orders of magnitude higher than that in the central bulk mixing area. By comparison with the other two genera-
tions of vortex discriminating methods, the third-generation vortex discriminant method Liutex offers more advanta-
ges in terms of identifying small-scale vortexes in CJT. The shearing rate increases with increasing Re. In addition,
the shearing rate initially increases and then decreases with increasing of the circumferential position. The average
shear rate increases from 86. 2% to 257. 7% as Re increases from 3173 to 12692 for 6§ =12°.

Key words: circulating jet tank ; oil-water two phase; jet velocity; vorticity; Liutex; shearing rate
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