59 A6 M 1t T Es 1 Vol. 59 No. 6
2008 £ 6 H Journal of Chemical Industry and Engineering (China) June 2008

TR R E B IR AL DR B 4 5 R A A

Yosssss5ss5=F

B

Fm#E, FARE, EX*E
P EAWMRZE dbr) JERmE R E GRS, L 102249)

FEE: 1£ $80 mm X 8000 mm Y ¥ [& FE ¥1 it AL R FRTHE b . AT S50 B RS BR AN R WK . SR FH S92 30 0 50 (i 252 400 A 45
B 09 T X v R VT U PR AL IR M R B AR M HEAT T B AR, SCIR R B, e R VR AR A b, JBURL [ A R
L B AR ) A3 Y PR A . Bl S 2 [ R A B R O TR BRI s I A A . BRI T R
T 2y 29 B AL o 32 - U - P % A A R R AR L IR 40 A R AR R e UL MR B L R R U YR S R AU 7 P
3 e W A AU AR 43 A 4 R R A DG o VAR T B A e [ A UL 1 452 B B JR) A3 A il 2R X S AR AR L RO AR B A B
3 2 ) B0 A3 A L 3 3 B BORL BE AR R LR BUBURLE UAF A . UKL AT BRI (8] S5 A S o A0 . 5 ok R B AR L 4
REIMEIRIAT BRI, BERME ST REW &80 ST M BCF R O G HL, i — 2P B A
0S5 3o Xof KL 2 JBE R UKL AL A2 X0 Bl R M R R KL R BEAT T B 2R

KEEWR: =% R E IR AR s [ ORI B URLAS B I [R] 43 A

fESEE: TQO051.13 XukARiRED: A XEHS: 0438—1157 (2008) 06—1366—11

Experimental and computational investigation on
hydrodynamics in high-density liquid-solid circulating fluidized bed

NIE Xiangfeng, LU Chunxi, LAN Xingying
(State Key Laboratory of Heavy Oil, China University of Petroleum , Beijing 102249, China)

Abstract: Hydrodynamic behavior in a high-density liquid-solid circulating fluidized bed (HDLSCFB), 80
mm in ID and 8000 mm in height was investigated experimentally and computationally. The experiment
found that both the radial particle hold-up and velocity distribution in the riser was parabola-shaped, while
the axial average particle hold-up and velocity distribution was wave-shaped, indicating that the glass beads
particles in the riser experienced a second acceleration process before reaching a fully developed flow at the
top section of the riser. This was believed to be closely related to the high particle hold-up in the riser,
high U, and G, as well as the application of tubular distributor at the bottom of the riser. The experimental
results also showed that the profile of the particle residence time distribution of LSCFB had a sharp narrow
symmetrical peak with no tail, suggesting a rather uniform residence time distribution of solids, a small
extent of solids dispersion and a plug flow-like structure. CFD simulation results agreed well with those
obtained by experiment, indicating that the computational model was suitable for simulation and
prediction. Based on the computational model, the influence of particle density and diameter on the

hydrodynamics was also predicted.
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Fig. 1 Schematic diagram of experiment setup

1—liquid reservoir; 2—pump; 3—buffer; 4—{low meters;
5—riser; 6—lotus-shaped distributor; 7—fluidized bed;

8—particle storage vessel; 9—particle circulating pipe
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Table 1 Glass beads size distribution

dy/pm Volume fraction/ %

<2300 1. 45
300—355 2.05
355—455 2.95
455—600 58. 60
600—900 34. 85
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Fig. 2 Radial particle hold-up distribution at different axial positions under different operating conditions
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Fig. 4 Radial particle velocity distribution at different axial positions under different operating conditions
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