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Influence of funnel-shape internals on hydrodynamics and mass transfer
in internal loop three-phase fluidized bed

WEI Chaohai, LI Lei, WU Jinhua, WU Chaofei, WU Jingxiong
(School o f Environmental Science and Engineering » South China University of

Technology, Guangzhou 510640, Guangdong, China)

Abstract: The effects of funnel-shape internals on hydrodynamics and mass transfer in an internal loop
three-phase fluidized bed were investigated. Three different kinds of internals were designed which were
setup on the top of draft-tube in terms of horizontal angle and outer diameter, and gas hold up, liquid
mixing time, liquid circulation velocity and mass transfer coefficient were measured respectively. It was
shown that the riser gas holdup and mass transfer coefficient increased by 10% and 15% than that without
such an internal, liquid mixing time decreased by 10% to 25%. When the superficial gas velocity was less
than 0.5 cm » s~ ', liquid circulation velocity increased with the setup of such internals. Liquid circulation
velocity decreased when the superficial gas velocity was above 0.5 cm * s~ '. In addition, the variation of

structural parameters of funnel-shape internals had significant effects on hydrodynamics and mass transfer.
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Fig. 1 Schematic diagram of experimental apparatus

1—air compressor; 2—rotameter; 3——conductivity gauge;
4——conductivity probe; 5—dissolved oxygen gauge;
6—dissolved oxygen probe; 7-—draft tube;
8—funnel-shape device; 9—reactor; 10—U-type manometer;

11—N; tank; 12—gas distributor

outer diameter
mner diameter

A

| draft tube

B2 P S A S R R

Fig. 2 Structural diagram of funnel-shape device
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Fig. 6 Effect of solid loading on egq
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2.1.2 BIRFAAMESEARASFEGH A

Bl 5. &6 3l B T B N R WA
Us S 5 38 es MR XS R ., 5T A
PEREOLAR RS, WA K T ecas Hp 374
FIEE R B 38 . AN, eca Bl Uc S es 3G KM
Wk, XTHCE 4. 6w R, AR Y 8
eca MM L e, W F 19 2. X2 F I X B <k
FE N e 3 X AR O I VE R R B AR T By
Wl PRI ARG X, Wb TS B X
Tk R A S SR A, BN T SAARTE S g

1) A A4 B B )
14 =15%
1.2} + nodevice
a # 1
L0 2ienes <
2 !
< 0.8} = 3*device /./
& 06 //
021
02 04 06 08 1.0 12
Ug/em « 871
5 U kT P AR R R 9 XA B 2R 1 5 T
Fig. 5 Effect of funnel-shape devices on egq
2.2 REREREHRBEIZAME

IO g AR TS 45 B 18] T g Bl 2 WL 3 U, B T 57

GRS, SEIAAZ A RS IR G .

100

£=0 — — =
wodevice|, &% |, &710% ex15%
« 1*device
 2*device

= 3*device

90

80
70

TM/S

60
50

40
30

0 0:4 O..8 1‘.2 04 0812 04 08 12 04 08 12
Ug/cm « s
7 U =1 28 PN A A o YR TR A BT ] ) 5% i)

Fig. 7 Effect of funnel-shape devices on mixing time
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