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Numerical simulation of agitating valve and structure
optimization based on Fluent
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Abstract: The method of computational fluid dynamics with RNG ke
turbulence model and Eulerian multiphase flow model was used to
the simulation of solid-liquid two-phase feed mixer. Distribution of
fluid field and volume fraction of solid-phase were analyzed in the
stirred tank of horizontal mixer under the effect of agitator blade with
different installing space of mixing blades and various lengths of mix-
ing arms. Based on the results, the appropriate structure parameters
could be selected and the simulation also provides theoretical basis for
the optimizing design.
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The parameters of mixer rotors

Table 1

WG E  WAEB KL /mm BRI d/mm
M650_300 650 300
M650_288 650 288
M650_268 650 268
M630_300 630 300
M630_288 630 288
M630_268 630 268
M610_300 610 300
M610_288 610 288
M610_268 610 268
d=300 mm d=288 mm d=268 mm
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Figure 2 Comparison of distance between agitating valves
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Length comparison of mixing arms
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Figure 4 Cross-section of 2D element model
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Cross-section of 3D element model

Figure 5

T B AL TR B A5 0L T A A JT i Ak S B Y AR B U —
AR 24 CF R bR Al S K, 5 BN 998.2 ke/m’ (B E R
0.914 2 mPa « ss 35 IR [ 52 S M 0 JBURE [ AR 4 [ AR 7 4k
A THT A R, 2 DR H S SR ] T A 5 B 750 kg/m’ (B
BEBL 383.4 mPa « s SEBFRIEAE 5 pm IR IRBUECR 10%.

V8 T 5% A < 0L S DA O 208 T A P9 00 O B AR L TR
AR DX 3045 P 2 1% 42 S T 2 VR 8% A O A BE I L R B L N
78 rad/min; ) M X3 5 R U AR K R B — X Interface
38 T s FEAx oAy T S R T 300 B L SR PR AR o BE T BRI TR AP R
T2 )5 SR g IR EA T JE A 2
3 HiRkGabr

TRHERE LA R AT B L A T R R — TR A A e i
[ (AR TR 2 IR AR P 38 ) BV IR A M B XS R I S
PIAASEI o BRI A I 4 5 A P AT LR AE 1% 33 45 R A, 7 Bk
I3 BT TR 0 55 i 9 3 B 9 38 0 TR A DX 9 7 AR e AR
FH Bh R AE 45 P 25 4% YA 87 0 B0 30 5 e o PR A A U Bh
LB WY BE 3 AR B IT 0 B BTR A WA R4
Ak o TR R 3 LA R A U AR A AR B A B AT A L 3R
UEZ5 ML 1 A 3 TR B P ALf 37 & 38 I B S L
3.1 EEHOH

FE B VE PR B 1 3 DL — s 0 3 B A O B P A R
32 Bl G PR A IR F 5 10 ) o 7 Ff 3 BE R 8 9 15 0 R L B Pk 2
AT R — S R /N T B A b O 1 B R E L L T
PRI M 5 B 2 B SR RO R — R R . B A
S B T 1A% 1 39 B 4 7R T PR DO A o B 5 O RS ALY
X b — 8 R BE LT LSS UE £R 45 SR 00 AT S

(1) BB AL 3k 7 v 1 f 3 B 2 n =78 rad/min,

(2) PEFER AR AP BTG vh O 1 BE 2 d = 880 mm,

(3) BEHE W R A A Znnr

60
2X3.14 X 78X0.88
60

HIE(ES = B P B B A Y & WA 6.7 BT R . TEiR

v o= wr =

=7.2m/s,




E33EFEIH

AR RS LT Fluent BB PSR BB 07 B R 45 LML

ZFVFIEE N . TR LUE B e HE R R R T —
SR JSE B O DX L L P B IR O X R B K 5
PERERY B 1Akl 2 (R B0 8 o R 5 400 4 Y R TR A XS
B8 » 23 AE KA X SBUR B T 2 4 0959 B 9 RO s £
T8 4 £ T 000 B 114 5 55 Ak Ao A 7 A T 0 o B X

P ISURLAH AR A B AT 43 B . BT 0 A [ B 45 B B 45 A U
ZJFm M E L L N A, (0.487 7,0.792 0,0.000 0) F|
A,(0.487 7,0.792 0,2.000 0) LA J2 Y 5 Im 19 H Z L, A
B, (—0.244,—1.000.1.000) %] B, (—0.244.,1.000,1.000) i
Hh AR a3 B A 2R

3.2 EfEEER
B PR IR &

N

Resultant velocity: 0.5

DS
YRk BB 3 S R

Y

h

X

1.5 25 35 45 55 6.5 7.5 85 m/s

B 6 M630_288 BA XY # @ik & = K
Figure 6 Resultant velocity of XY section of
model M630_288
0.1101
SIS e
=B ——
‘(ﬁ E 0.105+ —a—M610_300
o¢ B o
2% £ 0.100 \“*\/ o :\ S
= = Sy \
2530095 S oA\ *\ ;R
B S o b 4
R 7
< £ 70090 \ . -32!\.\‘/‘/
H g
> 0.085 L L L L L I
-0.5 0.0 0.5 1.0 1.5 2.0 2.5
Zh 7 In)
Z axial/m
(a) WFEFK 610 mmiAFU 4L Es
- 01107 —=M650_268
= g —e— M650_288
&< 2 0.100] k:\\ s
e N
2 g5 0.095 N\ /
= S G \ -
Z & T 0090F N
H = -
; 0.085 L L L L L |
-0.5 0.0 0.5 1.0 1.5 2.0 2.5
Z5h77 1)
7 axial/m
(e) WFFFK 650 mmiAFU B4
< OMOT L w610 288
= —e— M630_288
& 2 0.105 |- —a— M650_288
RE .
X £ 3
g s L =
g —; );__0.100 R "
= SE \A\ g A/
S é g 0.095 - A
=T ®
< £ 009
B S
> 0.085 L L L L L I
-0.5 0.0 0.5 1.0 1.5 2.0 2.5
Z%h75 18]
Z axial/m

(e) MR Z2%500] 1 288 mmiAFU B L

» 3R

Kl 8.9 &5 il T 1EA A #Y 2

BT T4 B0RE U

T2 L

Lo ) PR 20 K03 A i 2R 18]

ot

Resultant velocity:

05 1.5 25 35 45 55 6.5 7.5 8.5m/s

B 7 M630_288 #A XZ A @k E=H
Figure 7 Resultant velocity of XZ section of
model M630_288
s OO 630 268
® 2 —o— M630_288
& Z 01051 —M630_300
X B g N
ZZ20100)
= = & 4
TEE 0.095 <2\
SEE L
£ EE - /3
; ¢ © ‘/{
< £ 70090 §5
=
I
= 0.085 ‘ ‘ ‘ ‘ ‘ ‘
05 00 05 1.0 15 20 25
Zh 7 )
7 axial/m
(bh) PR 630 mmIAF S ¢
0.110
g —=—M610_268
® £ —e— M630-268
22 01051 -+ M6302268
= E g
=N N ) /
@';%0095* X:A/‘\ \ -/x
= E L S _/
oy © L \ ) a /
< £ 7009 ) AT
= vy
£ 0.085 ‘ ‘ ‘ ‘ ‘ ‘
05 00 05 1.0 15 20 25
Z5h 75 1w
7 axial/m
(d) B2l 268 mm{AFL 4 H 4
= OMOr L w610 300
=2 —e— M630-300
£ Z 0105 - M6502300
HE ¢
L £ 201000
Efx
&= €2 0.095 -
i \* o /
< £ 7009 W e
2
£ 0.085 ‘ ‘ ‘ ‘
205 00 05 10 15 20 25
Z5h 75 i)
7 axial/m

) IR 2e2E E] i 300 mm A L E

B8 ARAABEE L WEKKRyHsHHE

Figure 8 Volume fraction distribution alog L, of solid phase in different model
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Figure 9 Volume fraction distribution along L, of solid phase in different model
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