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Hydraulic characteristics of internal loop fluidized
bed with baffle setting on bottom

WEI Chaohai, LI Lei
(School of Environmental Science and Engineering , South China University

of Technology, Guangzhou 510640, Guangdong, China )

Abstract: An investigation was conducted to study the hydraulic characteristics of internal loop fluidized
bed with cross-shape baffle setting on the bottom of the reactor. According to the properties of multi-phase
mixing and collision, the cross-shape baffle leads to the transformation of chaotic to orderly, offering a
new way for controlling hydrodynamics. The liquid circulation velocity and mixing time of the reactor were
measured by the conductivity method, and compared with the conventional fluidized bed to indicate the fact
of promoting gas-liquid-solids mixing. It was shown that the liquid circulation velocity in the riser and that
in the downcomer were increased by 9.5% £1.0% and 11. 8% +1.0% of those without the cross-shape
baffle. When superficial gas velocity was less than 0. 86 cm + s ', liquid mixing time increased with setting
the cross-shape baffle. Liquid mixing time decreased when superficial gas velocity was above 0. 86 cm * s .
Frictional loss coefficient at the bottom section reduced from 4.13 to 2.75 with setting the cross-shape
baffle, resulting in obvious decrease of energy dissipation due to flow collision. Based on an energy balance
over the loop, a correlation equation between liquid circulation velocity and frictional loss coefficient was

established. For the three-phase system, the prediction values from the above correlation equation agreed
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with the measurements within 8%. The result indicated that the cross-shape baffle brought order into the

turbulent fluidized flow regime as well as improved the hydrodynamics performance of the reactor.

Key words: cross-shape baffle; fluidized bed; liquid circulation velocity; frictional loss coefficient
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Table 1 Main structural parameters of internal

loop fluidized bed reactor
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height, height, diameter, diameter, effective volume
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Fig. 1 Schematic diagram of experimental apparatus

1—air compressor; 2—rotameter; 3—recorder gauge;
4——conductivity gauge; 5—conductivity probe; 6—draft-tube;

7—cross-shape baffle; 8—gas distributor
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Fig. 2 Structural sketch of cross-shape baffle
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Fig. 4 Effect of cross-shape baffle on

flow pattern at bottom of reactor
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TR AR Wik, WHEET . R HRIEH
FESE R ) 2B £ 0 TS A R AR 35 O 1 = 4
4. X AD Wy kA — 2 T P AR S L
IR TR WA 1354 ol =l O NS
HE .

45 #®

(1) 78 NG BT A0 DR 14 RS B IX 34 424 0 BE 95 B
BTG RV e RN/ NP K R N e o | R & TR ORI
o PR AR 2 gt 70 11 JEE 452 BEL 0T AR B i e T R A
PEPR R BE . PIAH 2508 I X B B4 A IXC 1 VAR 79 3
WS AN BRI R A Bl T 9.5% £
1LOYA 11.8% £ 1. 0% 5 J 1 # ik 3B BE 2 B 1 &
B folt 4013 BRI 2. 75, SIS Ptk ik g
T VR AR AU A AR R A R S ARG L2
2R [1 AR Ab 6F F2 VL2 VBAFTR A BsF [R5 e R B g . K e
R AH 5 A 055 A P9 0 A8 38 A IR 52 7 g YR AR 47 B
R 5 BH ) FR B ORI SN T = AR SRR, T



o 2484 1k T 2 Eiid % 58 &
{EU{E_‘?QQ%@%% aﬁ%» i%%i{ 8%[)/“1;]0 mass transfer in gas-liquid flow through static mixers.
5 v N NTS Chem. Eng. Sci., 2002, 57 (16). 3325-3333
(2) 1S YA PR 30 Al R R AR T Ak R 2 i 2 A s
e SRR T B = [7] Bosma J C, Hoffman A C. On the capacity of continuous
! Ny PN Sl JEEY N R a0 e . . C . . .
@‘ ;FE Bm@ﬁTi E/JE'E% e fFTr &Hh%ﬁﬁﬁﬁﬁ%[ﬂ%?& powder classification in a gas-fluidized bed with horizontal
N v 5 & IS N
uﬁ’ Eﬁﬁ'f’tﬂeﬁﬁ@gﬁ§¢ﬁ$ﬁ HE%%%&@%E"J% sieve-like baffles. Powder Technology, 2003, 134 (1/2).
SHRER & WK BRI — R, 1-15
{2 9 45 o 0 U A TR e et (R gy L8 e Chaoal CHIARI) - W Jimbua O ). W
. o Chaofei (& #8 &). Study on the characteristics of oxygen
R, 1R AN B B B T BB AR . . A
transfer in new-type structure inner loop three-phase
s fluidized bed. China Environmental Science ([ ¥ &% B}
e =
# 5 W B
%), 2001, 21 (6): 507-510
Ay— BB IX TR, m? [9] Thanathorn V, Porntip W, Prasert P. Performance of
A TR E R, m? airlift contactors with baffles. Chem. Eng. J., 2001, 84
r 7in N o
e N (3): 551-556
Ey, E—4r 0 W 8T . Tk miik, W ' ] ‘ )
S N N Do [10] Wang Weifen (F 1L7%), Xu Zhigang (4 & W) . Shu
,E—— I WXL W X 8 e ) . .
Es, E SRR T IX B OR, W Zhongming (I BY). The flow characteristics of internal
Pa o = N 7a
E S gRE A . W airlift reactor with whorl. Chemical Reaction Engineering
Sus Liﬁ%‘]ﬂ\ﬂiﬁ'jﬁﬁ%ﬁ\ o030 28 22 BH. 1 & %K and Technology (fb2 ) THES T2, 2006, 22 (1)
mucs mug— 0 A R TR XL B X $E A 00 VAR R 78-82
7, kg [11]  Wei Chaohai (35 5 # ), Xie Bo (i§f # ). Relationship
Ty WARIR A WA, s between reactor performances and structural parameters of
U EWMEHE, cme s inner-loop three-phase fluidized bed. Journal of Chemical
G (" ’ *S
R o Engineering of Chinese Universities (AL TR -
Uras Un—43 3 09 B X TH 30 X0 M 3 00 3 B
e - " " e 2001, 15 (3). 236-241
mees [12]  Chisti M Y, Halard B, Moo-Young M. Liquid circulation
Bl 1 375 X 5 A O
€ds & AR X . THR XS "—['};’A in air-lift reactor. Chem. Eng. Sci., 1988, 43 (3).
Ref 451-457
ren
eterences [13] Mohamed E A, Udi N, Andre E, et al. Hydrodynamic
[1]  Wlodzimierz Sokol. Treatment of refinery wastewater in a flow regimes. gas holdup. and liquid circulation in airlift
three-phase fluidized bed bioreactor with a low density reactors.  Ind.  Eng.  Chem. Res.. 1998, 37 (4):
biomass support. Biochemical Engineering Journal , 2003, 1251-1259
15 (1. 1-10 [14] Ellis N, Briens L A, et al. Characterization of dynamic
[2] Wei Chaohai. Xie Bo. Xiao Hongliang. Hydrodynamics in behaviour in gas-solid turbulent fluidized bed using chaos
an internal loop airlift reactor with a convergence-divergence and wavelet analyses. Chem. Eng. J.. 2003, 96 (1/2/
draft tube. Chem. Eng. Technol., 2000, 23 (1): 38-45 3): 105-116
[3] Wei Chaohai (5 &1#). Wu Jinhua C2E4). Fu Jiamo [15] Coppen M C, Ommen ] R. Structuring chaotic fluidized
(ff % i%). To treat wastewater of gas from petroleum beds. Chem. Eng. J.. 2003. 96 (1/2/3): 117-124
manufactory by predominance inoculum coupling with [16]  Diao Mingjun (W] %), Yang Yongquan (# K 4.
internal loop three-phase fluidized bed. Acta Scientiae Experimental study on two jets impact in air for energy
Circumstantiae GREERIZZ2:3), 2002, 22 (2): 45-50 dissipation. Journal of Sichuan University: Engineering
[4] Kaustubha M, Das D, Biswas M N. Hydrodynamics of a Science (PUJI| K224t TREF MO, 2002, 34 (2):
novel multi-stage external loop airlift reactor. Chem. Eng. 13-15
Sci. , 2006, 61 (14); 4617-4624 [17]  Baiyinbacligao (A& 71 4), Sun Dongpo (#\RHD, Li
[5] Peter M K, Argyrios M. Bergougnou M A, et al. Guoqing (2= [ K). Adjustment of flow momentum in
Influence of the baffle clearance design on hydrodynamics of cruved channel by using diversion grid.  Journal of
a two riser rectangular airlift reactor with inverse internal Hydraulic Engineering OKFIFA4{0) . 2001 (1: 15
loop and expanded gas liquid separator. Chem. Eng. J. . [18] Hwang S J, Cheng Y L. Gas holdup and liquid velocity in
2006, 121 (1). 17-26 three-phase internal-loop airlift reactors. Chem. Eng. Sci. ,
[6] Heyouni A, Roustan M, DoQuang Z. Hydrodynamics and 1997, 52 (21/22): 3949-3960



