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Table 3 Details of simulation parameter Settings

HER 2R Z — PR TE R A 400 22 AT b B X A5 40
FHMIRE B TC A TIRUE LA A B
S 11 W 16 W F1 31 W A RS BEAT %F FLBSTIF |, 5%

(iRe) 2 B AE AR
Pra B I 1180 ke/m’ R 250 t/min, M A R EFEEIZL M v =0. 047 5 m
Yo BT A 3¢ +9 Pa A ) S O B R T T HEA TR L, 25 SR LR 3
Yyl HETHITAA L 0.37 M 3 ATLUE H, TCie 2 F R R Fe B 2 14
P st a7 7930 ke/m’ S FE | 35 P PO ki 0 s R K B
Fopter RIBIHE 2,04 11 P LR T B SORIE  OF ELB Ik 3158 A 5
IR 03 HU16 W B RIS AT,
€, impeller R E FEL 0.785 3.2 AEEIISE
. - 05 PP A T S0, I SC g 25 R 5 0 A5 R i AT o3
' N BT EEXT, SE56 454 W3R 4, 5L 56 55 A0 25 S %) Lb an &
e i WURLRIZ Z 5L 0.936 o
b R 5 R 0. 624 4 Bz
P o 50 [T 4 7 ELULAR B4 R S S A
. e 250 oo FRREHET , AR 52 5500 L2 [ 9 2505 , A
e, ik A fk (R ) 5% B BOTo s RISE o T 3RR 15 b ) UKL 12 fih
Prater K 5 1000 kg/m® Bk A e ORI A 2 1530 S 06 7 ST 34 % ik UKL
Pt UNCEIPE ) 0.001 Pa-s BH S BBREHZIE ¢ 70,462 3, MEAUE ¢ 1H
Aty DEM i) 45 K le-5 4 0.5030, —F ZEIHIRZEHR 8. 09% , i # 5T
At CFD I 1A le-4 (45 ELAE AU BRI G e FR SIE 65
25¢ 14r-
12
20 10
;v; 038
> 1.5 i
e £
Lol :’37%(;; 04
02
%0 05 10 15 20 0 005 010 015 020 025 030
(a) B IR (b s
B3 Mg ICCHEIE
Fig.3 Grid independence verification
x4 LEEM
Table 4 Experiment condition
4 BiHEER it EHR == ) G Y T 230 Rt k% H
(e 190 mm 95 mm 48 mm 190 mm 200 mm 5 mm gt/ 174/174 ()




2024 4F 10 A4 5 i

SRS ;37 aUHEHE 2 18 - R S R PRSI - 115 -

(b)3.5s

(d) 1455

(c)6.5s

B4 Sk SR

Fig.4 Comparison of experiment and simulation
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Fig.11 The effect of rotational speed on velocity distribution
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Simulation of solid-liquid mixing characteristics in vertical stirred tank
ZHANG Boqun, LI Zhengquan, LAI Liying, WANG Yide, WU Yukun

(Jiangxi Provincial Key Laboratory for Simulation and Modelling of Particulate Systems,
Jiangxi University of Science & Technology, Ganzhou 341000, China)

Abstract; The study of solid-liquid mixing characteristics is of great significance to the optimization of production
efficiency, energy consumption and other indicators, and the vertical mixing kettle is more often used in actual
production. In this paper, we use the CFD method and the DEM method to carry out numerical simulation research
on the particle mixing characteristics of the vertical mixing kettle in terms of the particle density, particle size,
mixing speed and the initial liquid level height, etc. , and evaluate the particle mixing characteristics in terms of
three dimensions, namely the velocity field, turbulent kinetic energy distribution and the degree of mixing of the
particles. The mixing characteristics of particles were judged from three dimensions: velocity field, turbulence
energy distribution and particle mixing degree. The results show that, among these factors, the particle density and
stirring speed have the greatest influence on the mixing characteristics, especially when the particle density is 1200
kg/m’, the relative standard deviation value reaches about 0.5, which indicates that the mixing degree is better;
the larger the stirring speed is, the better the mixing performance is; the particle size has less influence on the
mixing performance, but the smaller the particle size is, the more easy it is to be suspended, and the increase of
the particle size decreases the mixing degree; the change of initial liquid surface height leads to the change of solid
content rate, but it has no effect on the solid-liquid mixing performance.

Key words: vertical mixing tank; solid-liquid two-phase flow; CFD — DEM; mixing characteristics; particle

density ; mixing speed; particle size; initial liquid surface height



