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Abstract: 3-dimensional Eulerian-Eulerian model was established to simulate the flow pattern of air-liquid-sludge three-phase at
different bubble sizes in bubble column reactors by computational fluid dynamic (CFD). The fluid dynamic characteristics were
described, and its influence on aerobic sludge granulation was analyzed. The simulation results indicated that the diameter of the
diffusor’s pore was negatively correlated to the gas holdup but positively correlated to the hydraulic shear force. The air and liquid
velocity were positively correlated to the diameter of the diffusor’s pore and superficial gas velocity (SGV). The flow patterns of the
bioreactor were composed of big-size circulation and small-size vortices. And the flow pattern of liquid and sludge was transformed
from a single circulation to multiple vortical spiral cells with the increase of SGV and the diameter of the diffusor’s pore. Under the
same diameter of the diffusor’s pore, the flow pattern between liquid and sludge was different, and the difference became more
obvious at the smaller bubble sizes and higher SGV. To satisfy the formation conditions of aerobic granular sludge, the diameter of
the diffusor’s pore should be greater than 1mm.
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2.3 HJE A

2.3.1 WA B 8 AT iR fLAR 0.1mm Y,
ORH 32 5 R N s AR 28 08 S AR A AR B,
T4 58 1A R 9N WG T2 B AR e RS IR, S N 2% Y
FSE ARSI P VBORH 3 JEE  SIEB0AS I (R U 7 v 1.8 Jr
1) TV TR R /INAF ), U BT 28 (1) A 12 g
KALAE d=0.5, 1.0, 2.0mm £ A7 S &5 5
GRS 38 5 B9 0 5 98/ . =2 .0mm, RO,
T 3.0cm/s. d=1.0mm B, 50AH 3 2 AE S Y 2% 3 AN
We5)),50s JEBEWE THE, E£10% K6 H P ik s 3L
RN VAR Yok /N i 3 IA B e e IR AS . R
AR S ALARIEG 0, YRR 3 52 38 I UL a4 g
AL NS, RN P9 A TR) R A A 3,

MNTITASE SR 85 PR ) 3 28 FE KRB B A0 380 3 2 A
/N ROPEE iRy, 4K T 3 SO0 A S 1 0. A 11 A 4k
K11 iR,
2.3.2 g AT B 9wl AR A
KT 0, E ARG 0, SR R 15 n, HL AT 1
WS A P U R [T Ah 30 98T ) S N 0y X=0m b FE,
X5 A R AR A g R B A R
AT 3 N, S BRI H d>1.0mm B,
THPSE TR VAR AFL 6 A O B <A S Pl 1) A6 TR AR A
AN .

WK 10 s, RMAE 1.2em/s I35 AHE & 1)
3 A 5 A B (1) 43 A WA AN [, S R I AE 1 B
[f X=+0.25m v & A, BAH I FE (R /N T 0, 1 B itk Ak



Ve

9 3] TSRS U EARN T e A M e KAL) 52 3865

VR B A T AGPA BEIN ol ) 3 2 9T X=0m XS Bk B
NV AR I 0 VRURH 3 5 35 15 W AR 1R RS
B R T WO FIIE IR 26 WA 3.0em/s B, B
A8 HE 00 R 3 P2 388 o AF EL 8 0 B B0 980/ d>1.0mm
IS, YRR T4 82 PR 23 AT AN PR 0 R, 3K 55 5 2 A A ()

0.6
SGV=1.2cm/s A 2y
——d=0.lmm = d=0.Imm
05 ds=0.5mm
-------- di=1.0mm
04F  fru e d=2.0mm

YRR S (m/s)
o

=]
N
T

0.1}
e et Vit e’
0 1 1 1 1 L
0 10 20 30 40 50 60
I il s)

IP AT SR BEAN K 2B B WBOAT S A S i v
O AR T30 BE T Ak, 2 DR D S5 I8 o AR T
JEEH R 1R VRO 3 PS8 0 il 1) o7, T8 PO 068 0 R A7 e
R AEAN T P, S % AL VRO P 6 2%/ T3
M XA e S R R RAE U 4R

0.6

SGV=3.0cm/s [UEDN S

W*ﬁiﬁ&(m/s)
I i S

S
o

0.1

0 10 20 30 40 50 60
IR T (s)

B8 ANl LA AR B A T S s A IR TR~ S48 A 1 P2 I AT I ] (942 1

Fig.8 The time-average liquid velocity under different aeration diameter and SGV
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