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Improvement of Reaction Kettle Agitator Based on CFD Analysis
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Abstract ; The process of solid-liquid mixing in reaction kettle is often accompanied by strong heat transfer effect. Low

density powder and liquid mixing process is hard to control and often with poor mixing effect. For the problems such as

insufficient mixing reaction kettle, structural design, improvement of the reaction kettle agitator by using CFD technology

was carried out. In the CFD simulation, multiple reference frame ( MRF), standard k-g turbulence model and the

Mixture multiphase flow model were adopted. Through the simulation, the solid particle volume fraction distribution and

mixing time of unsteady two-phase mixing process was predicted. The results show that the CFD simulation of the mixing

process can obtain more accurate solid-liquid flow field distribution and the characteristic parameters. The calculation

results can provide references for the design of this kind of reaction kettle agitator.
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Figure 1 ~ Structure of the reaction
kettle and agitator blade
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Table 1  Sructure parameter of agitator blade
i D/mm b/mm o/ (°) M- 5%

1 720 70 45 4

2 920 70 45 4

3 680 70 45 4

4 600 70 45 4

AT IR B H B o [ A A B T
T, A T AR FE 3550 1 Ry AR WK i 7= A 2
G BRI KRB ARG T A 28 N BE PR
5 1 45 A 2 R [ 4G e, 7 T A AR 28 R B A4S, iE
MRS 2518 17 2 A IR & R R .

B2 5 WT R BZ Pl 3 AEAE B PR D R AR AR 22 N
SRR 22 BOE B R ERAE fg 24 N, R,
TZBEFEAS R (4 S0 2 7 A BRI R T R B[R] s
A R RS Sl ] 9 BRSSO HL T R A T 3
TR B b ) 3 SRS 8 2 P AR 2 A A I A b G A7 2R
e R R E TR B S . B E SRR R
SRR LEE R SR E 2 R 2 PR,

OS5 R B F Y35 R e AT RN B A R A 32
TR CFD BB, 78 5 FE 5 0 43 BT RS 56 1ot
v, FE B A 2 v R A R A A, BN 2R LR
AR I 39 43 S A B A0 R PN DB PR

;i 7@“
+

(a) I E

(b) Fem 4k

B2 BRHABREERMHERTEHTER
Figure 2 Structure of the reaction kettle and
improved agitator blade
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Table 2 Sructure parameter of improved agitator blade

% D/mm b/mm @/ (%) L4
1 1 200 70 ~ 110 45/135 2
2 1 200 70 ~ 110 45/135 2
3 1 200 70 ~ 110 45/135 2
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Figure 3 Mesh of the flow region( improved model)
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Figure 4  Velocity vector distribution

on axis cross-section
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Figure 5 Axial veloctiy distribution

near the liquid level
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Figure 6  Velocity vector distribution
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Figure 7 Axial veloctiy distribution

near the liquid level
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Figure 8 Solid-phase volume fraction distribution

under different mixing time
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Figure 9 Solid concentration curve at monitoring

point set in the kettle during mixing process
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