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Fig.1 The mixing tank geometry and Cartesian

coordinate system
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Table 1  Properties of the continuous and dispersed

phases at 24 °C
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Fig.2 Images of solid particles in different liquid
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Fig.4 Particle distributions with different impeller modes



%44

R A BB 2R R Sl A b i P R S R

- 27 -

IR ERERAE S T R OB A RS . A
4(a) FE 4 (b) BXT L AT LAAS A [R) 55 T 220
b b PR T G2 S I SR 7E 1 =255
PR R 2 I R T S 38 B TR 3 Bl ety
PR AR ORI 2 I HE BLIR S © ST, i 2
W2 R A5 AR B AR 2 TR 5 AT A R TR HE
Pl 4 (AT L 25 S 3R B A R T 28t b 3R 4V E R i
AT R PR 2 A9 AR DA FH BB 55 | #F Myers =050 B BF
FEPBAREE] TXF D/T B8R PBT %, 28 fE &
AR BERE
2.2.2 FRR#ik

KI5 J&m T @ =10% ity FARERAE I A A
PR T 25 Sk R b P P % JORL 53 A7 R
B, FEAREE T LIAS A ) ol T ] A k4R 2
FEAEPURLIRIZ AL TE B — A5 /N e | Bl A T AR 1Y
HE— 2R R K ORI i 1) St O
L, TE T HRAR 3 RS [ B R LU Y Rl T
SR AN, AR KT URL IR J2 A AR T AR B 5 | R R

BB RRAS r FURLAE A PN A B 3 — JEE SORE = B9
FEXIA T 1Tt

t=5s 1=10s

1=15s
(a) N=200 r/min

b
=1

2.2.3 RREAH

K 6 /R T N =300 r/min &N bR MERT
AN [ B 28R 25 sk 7 b i R P 0% R 43 A1
RAS, ¢ =4 B3 B 5 RF 09 0K IR 2 2 0 I i
M 1 =8 s B, D =5% MERAESAF T BORLR ZHERL
RSB S RO HETE | @ = 10% R34 4514 IR 2 Ak i
KA N RHEIEHERL, @ = 15% WA T
S AR v b A R R 2 B I AR O HAE N A
AR AR B 1T 50 = 12 s B, 2R3 ik B 22 38 31 1%
FE R AR AT R R J2 (Y i — 252 1k, 3 A
[F) 361 5 238 T JURL IR 2 9 HE TP THUER 349 2k, Jh 3 A1
7R TR HA DRSO IR BT =16 Z
Ja R R BRI, nTLLE Y B & M 5% 1
TN 15% B, 48 F1 48 PN HE 3080 7 190 S50 45 2 by Bt
Tt
2.3 FEHFEFGTBHIKR LB RS D 6

K7RRT ®=10% N =100 r/min 200 r/min
F1300 r/min LA KM 454 T X0 5 b 3R 454 A
RS R FR I8 B0 RS S5 FURL IR 2 A 1) R B 3
Yoy . BEARES TT LIAS 280t b S48 i i AR

1=25s

1=20's

(c) N=600 r/min

K 5

AN TR UKL A AR L

Fig.5 Particle distributions with different impeller speeds
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Fig. 6 Particle distributions for different solid volume fractions
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Characteristics of solid —liquid two phase flow during the start-up
process of solids suspension in a stirred tank

FU Chao' LIU XinWei** LI GengHong' LI ZhiPeng' GAO ZhengMing'

(1. College of Chemical Engineering; 2. College of Mechanical and Electrical Engineering,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Particle image velocimetry measurements combined with careful refractive index matching have been
used to measure the instantaneous flow characteristics of a solid —liquid system in the start-up period of the suspen-
sion process. The experiments were carried out in a flat bottom square tank agitated by a 45° pitched blade turbine.
The impeller-based Reynolds number was fixed in the range 389 —2 332, and the maximum volume fraction of sol-
ids was 15% . The effects of varying the operating mode, impeller speed and solid volume fraction on the instanta-
neous particle distribution and flow field around the granular bed were investigated. The results showed that when
the impeller speed is constant, the erosion by fluid on the granular bed in the upward mode is stronger than that in
the downward mode, but the maximum height of the suspended particles in the former mode is lower than that in the
latter mode. With increasing of impeller speed, the erosion effect of the fluid acting on the granular bed is en-
hanced. The homogeneity and the height of the particle cloud also increase when the system is fully developed. The
number of suspended particles increases when volume fraction of solids is raised from 5% to 15% . The critical ve-
locity required for the fluid to erode the granular bed is around 0. 1 —0. 25 m/s.

Key words: solid —liquid suspension; particle image velocimetry ; refractive index matching; start-up period of sus-

pension process
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