Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2 3196

7]-3 £EFFFNA seal-potE o] &% IAETF =3

= I o= 1 1 =
oldy, W, A=A, 4&e, o] &, olsd*

( dhlee@skku.edu*)

Solid Mass Flux Control using a Seal-pot in a Circulating Fluidized Bed

Hyun Suk Lee, Sang Soon Park', Ho Jeong Chae', Soon Yong Jeongl, Yoong Lee,
Dong Hyun Lee*
Department of Chemical Engineering, Sungkyunkwan University
'Alternative Chemicals / Fuel Research Centre, Korea Research Institute of Chemical

Technology
(dhlee@skku.edu’)

A 8

7]-aL FErE T & ASE AT AL nAYAREY 119e J45E E5ko
o] ofe] 744 88hA) 24 A9e FdshE fFes 7IsY g Fokoltil]
7]-3 £ ETS e WY 71 wES STRFCEA DA YAEC] riser W
2 E3le] AdeA ASslEE Stal riser AEE Ea HZENE @ aAYAAES
cyclone™ & JXGAE Fsto] £H e, A T W= A FHH= FAZA 7|A-1L
Azre]l =3 9 HEF a7t 938k FCC 37, coal combustion, MTO(Methanol to

Z

9 =]
Olefin) 34 &2 thekel Zujrkgo] o] &H 2] 3f5F &7 FH=E= 7I1A
oF A= 7IAe] &A@ aAYPAe] sEFS 24857 98 seal-pot 2 H]

N
2,
X
=
|z
N
X
>
>
oo
i
=3
%0
i

D #8453 WIIoNA sealpord ol-geke] F71FYF} 37
FANA Telw Eu) Foiwel mE Hu wAeBRS welsldil, oF wgom
linID ##F55 A9} NEEAAM ] A Fdo] B2 DA EHFS sl

(1

Fig 12 % A% A8 £855% 245 /) 1 “

o] 35S #zE7] 918 acrylic columno 2 A all . L Riser
2o, risere] W 9mmo|il =o]i= 1.9m I ] j ;ﬁ&;bed
2 pgEel ok Agel AsE Al AAs | I g
FCC (Fluid Cracking Catalyst) YA}F7} AFE-% Sl o, mE E“‘f‘“:‘ @ U s sk fowmeter
Table 19] AH8¥ TAUAS] Zeld H4g et 1 A
yach 2 dde] ALgH 7A= airgs AFESSlS T er & AD converter
™ poreAto] =7} 40um, F7 3mm<! sintered plate a2 % 14| §. Transmittor
E &3 riser, seal-pot, bubbling bedo| 3T HT} : Tt 1[1) Ezmpressor
Bubbling bedell LAY 2H0.15~0.2kg) S WL airoll =

3] 53t © SvldA= seal-potd riserE: AH 0T .

HE sRbEnh, o]edk dxE9] cycloned] ZFH =s-%

-, bubbling bed$} seal-pots 71 A riser® Aj<=2Ha} Fig. 1. Schematic diagram of
Al #vk Z12]aL cyclone?} bubbling bed Akolol A 9mm-ID cold-bed circulating
A% ball valveE ©]-&3sl] 35350 HAE fluidized bed.
ofetEstol O/EH E& M43 M2z 20085



Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2

2 29" v ¥BeE 93 columnol] A&
sto] uAERFS ATt

A2 Qo™ riserd]
o] 9tk HA|d
Fig. 18] A¥} A3t Zoz ALEF Stk

W72

Fig. 3% seal-pot®] F715¢ YXE vebd Agfeolt).
AAYAE L3
G5 A717] 9130 standpipeo] F717F FUEH A2, seal-pot

Bubbling bed®| A seal-potSZ W# &=

S} sintered plate] A 3cm Eolo] 42
FUANA 37 9%,

st

Table 2 o= X 230 Alg3 AawWZ=9} M= }E}

Wit

Standpipe Aeration

Vertical Agration

Vertical Reration

agolth, A& acrylic column® =
1 inolal 3Fole
AL-&3H 7], sintered plate, 33| Y A=

FAAA N wE LA HItE

=%k

4 m=Z T4

gon IS

3197

Fig. 2. lin-ID cold-bed
circulating Fluidized Bed.

Table 1. Physical properties of FCC(Engelhard)

Material FCC (Engelhard)
dp, (xm) 82.36
D, (kg/m’) 2436.3
Unte  (cm/s) 0.501
U, (cm/s) 37.7
Geldart’s group A

Table 2. Experimental variables and ranges

| | i Experimental variables Range
D U; (m/s) 2.18~3.93
(a) (b) Usea/Ume (-) 2.44~7.09U s
Fig. 3. Schematic diagram of Ua (cc/min) 15~225
seal-pot aeration part. Solid inventory (kg) 0.15~0.2

; (a) Front view of seal-pot
(b) Upper view of seal-pot
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Fig. 5. Effect of U, and solid inventory on Fig. 6. Effect of Uga/Unsr and solid
solid mass flux distribution. inventory on solid mass flux distribution.
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d, Mean diameter of particle (¢m)

G Solid mass flux (kg/m’s)

Uy Bubbling bed inlet velocity (cm/s)
Umt Minimum fluidization velocity (cm/s)
U Riser inlet velocity (m/s)

Usea/Ume  Seal-pot inlet velocity (-)

U Terminal velocity (m/s)

Particle density (kg/rn3)
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Fig. 7. Effect of Usa/Umr on solid mass
flux distribution in comparison with data of
1in-CFB and previous study.
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