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Hydrodynamics of interconnected fluidized beds
for chemical-looping combustion
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of Education, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: The hydrodynamics of an interconnected fluidized bed (circulating bed and spouted bed) with
CaSO, oxygen carriers (d, = 0.6 mm) was investigated experimentally. Based on vertical pressure
distribution, two zones of different flow regimes (bubbling zone and fast fluidization zone) in the
circulating bed (air reactor) and three zones of different flow regimes (spouting zone, bubbling zone, and
freeboard) in the spouted bed (fuel reactor) were found to exist. The effects of fluidizing and spouting gas
velocities on gas leakage, solids circulating rate and pressure drop were studied. On the basis of
experiments, reasonable operation parameters were recommended, which can be used as a reference for

further study.
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Fig. 1 Chemical-looping combustion of

coal with CaSO, oxygen carrier
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Fig. 2 Interconnected fluidized beds

1—riser (air reactor); 2—cyclone;
3—spouted bed (fuel reactor); 4—downcomer;
5—orifice; 6—{luidizing gas;

7—spouting gas; 8-—oxygen carriers
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Fig. 3 Schematic diagram of experimental system
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Fig. 4 Vertical pressure gradient in riser and spouted bed
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Fig. 6 Effect of gas velocities on gas leakage
U, S mfiREdr St —2 MK, B U, =
0.42m s 'BF, BEE WA U B9350m, KR
i (B A T E I ) ER R ) 3 1) R IR AR S (Aps,
OBf, U=3.77me+s "), ¥U,>0.42m s 'Hf,
JE 25 Apq. M A XUEBE U (9 385 0T 328 7 08 /)
AARIE [ HR R R R AR . M, RV SR S
KA R L, B AR ) R R
A WEEKEE U, KT 0.42 m s ', 7EUL
FEAl b A 2 A XGE B AR T AR E [ H
TR 4 .
2.3 AL X R AT IR AL PR R R 2 18] LA TR

Eg:0b- |

AR 5 R T ORI PR 2 S R AT U Ak

PRARE B M S5 . FEL 2B AR R i ek ORI
IR R i ORE N A T T A R A A R R E Y
FE AT AL R UKL AE BR 1 R 5 A L kL
FEME DL G 0 DR 1 JL AT 4540 55 LR AH OC . A S i
O A IR 1 By XU Sfe S B X U A1 P i 3 1
PA  BURL A 2R 4 R K/ AT ] Johansson %1
R LY e/ W = X

G = p > == () w029 @

dh/ o
KXrp GO NPRPEAEAR, kgem s "5 poa N
B ER IR Y 1AL JORL MR FE . kg« m ™5 w SRR
B, moes 'y ow APRMLEE, mes
(dp/dh) oa WG IR DAL S B, kPa e m™ ',
FEWE SN KGHE U, [ 44 F . BORLIE B
KRG, BERALXGEE U A8 L R E 7 iR,
U,<<0.56 m s "f, 50k 20 5 bl & I 10 R
JE U B35 g i in oK 3k = 0% R I A0 K Y 28



%11 4

PR AT L 3 4 i « 2757 -

BT, WAL XU PR A A5URL O BR 00 9K 30 ) 5
EEMAEEMNZ: H U042 m - s "I, BRI
PR AR BE A X Uy 938 B AT SR, R
RS E: MU =0.49m-s "I, —Hjifk
WG JE Uy liad 4.05 mo« s ', RS 36 2 5 2]
AR, U.Z>0.56 m« s "B, ORI 2 58 2 b 3 Ak
W Uy A8 3 m A5 U, =0.49 m « s " Jriy
O PR JURE 07 B 12 3 A LU I A 11K

90
" U=035m-s;
80 A

o U=042m-=+s;
70
A Us049m-s’;
60 v U=056m-=-s7; /

300 o U=063me sy A
=i 4
= 40 / =
20 4‘_:'/‘
< 30 // o
O ‘/‘ ./

20 o~

o/ = n

10 — /-/

0 . "

2.4 2.7 3.0 33 3.6 39 42 4.5

Ufm s

B 7 Ak R R AT R A R N A
(1] 550 7 24 2 2R 11 5 M

Fig. 7 Effect of gas velocities on solid circulating rate
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Fig. 8 Effect of gas velocities on pressure drop
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