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Solids hold-up dynamic behavior and cluster characteristic in FCC jet
mixing zone
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Abstract The dynamic data of particle concentration in the jet mixing zone of FCC risers was obtained by a PV-6D optical
fiber probe in a large scale cold model device. To describe the cluster characteristic, the time fraction of cluster was defined.
It is a ratio of cluster existence time with total sampling time. The distributions of cluster time fraction in the jet mixing zone
were obtained by using the method of aggregate identification in the fast fluidized bed. Comparison between concurrent and
counter-current feed injection structures was made. Results show that the fluctuations of solids hold-up is very large in the main
flow influence region and secondary flow influence region of concurrent feed injection structure. Besides, a high time fraction of
cluster phase can be obtained. This is mainly because of the effect of jet secondary flow. On the contrary, in the counter-current
feed injection scheme, there is no significant fluctuation of solids hold-up, indicating a uniform mixing of feed jets with catalyst
particles. Moreover, the time fraction of cluster decreases obviously, which will promote to the contact and reaction between feed
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Fig.1 Experimental setup
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Fig.2 Sketch of the feed injection schemes

iR
e

3 PV-6DELAFMIRENEMN TERETREE
Fig. 3 Sketch of the measuring principle of PV-6D
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Fig. 4 Fluctuations of solids hold-up at 0.375 m above the nozzles
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Fig. 5 Fluctuations of solids hold-up at 0.675 m above the nozzles

SR JLAKACHIN, IG5 5 R 1
ST, I

B2 — v 325 By
S W

WHRBEFANR A . AT
R E I
R BRI 25 BT 8
RN, TR AT ORI A R0 B

2 A R

UE A

AR e IR IR B 1 I8 SIAR R

B)MWEMELA - 1.075 m i (RS K EX)

El 6(a)~(f) s & mEE A1 1.075 m #4542 [0 457
B TR B B R S ARAE . A 6 FTLAE Y, TR I%
B, AR (BR[O E) LAY LR KD,



HEAZRALARTHAE BERRE & DX 35 R 1 S RHIE S R A TR

127

WA [ERIRA BN FE5r .t T UKL AH BV FE 7R
PRTHE N R EER . PO R, Iz
T30 5 DX A W s R v BERREL R K, HLEshsck . i
3R WS RS R AR s/, BRI PN B U B
PRI RFGE R —AZE587
2.1.2 R R R A A

(D) BEELLT 0.185 m 17 (1157147 44z ik X )

El 7(a)~(f) Fr7s J2 W8 LT 0.185 m A1 4542 1] 37
B BURLA BB R]F SRR . NIRRT LA Y, FEmE
WE LT 0.185 mRIal, 4545 ) 3 B Wik ik [ 25 2R (1) % 5
WK, AP AEMDES . 7R8I ikt , FaA
A IR [ 2R R TG . I A T I 1] T
(AR L B 235 48] v S 3t 55 R AL R B ) B 422 I, R
W FE IS ] 3 9155 13X — FREAE SR W X sl . 590 [R] Y
TRABAISY, JFORHHAEE LA 1] Py 5 i A 750 A
LW L4

(2) M LI 0.185 m ki (P HX)

M DL - 0.185 m 8 1 45 428 ) 37 2 1) AOURE Vi JiE It
] B RHE AN E] 8(a)~(D) s . MIEITATLIE H, 7ES
B HUXN, SRR T O XA RS R AL,
AFFE—E W8l . AESEIL I RE) r/R=0.8 &, [
REPEIEI R, Bahh AR, RUEZ#E
T K B OB AR B AR o, 5 A R R
TR 3 A P 25 R — B>,

)i LL 1 0.675 m A (i JERE X))

& 9(a)~(f) A7 S WEWE LA | 0.675 m 51 4542 [ o7
BRI B R P AR IE . R E XN, T
B D [ R AR, BN, S
BE b ) [ B SO (AL, BB ART R . X — AR
5P THAE P LR () JOR v BE I R PR SRR ARSI AL 27,
HH A T AR T M M SO R R e 2 25, $R T N R
BRI NFEN R — AR

22 RI-EBHPLRE G R AR BRITR B FHE

P& F1AE PN AURL VR J32 1) I B 5F 1] P 104555 7T LA S 43
S W [ A SURL I P 5 . i AA L s FpIR i AR RURL Bl ) 2
FRE. R, V2 0F50E T RORLAR B2 1 BRI A5 5ok
Wi S THE N R BURL R 1174 . Soong 45 P HE MY TR
PRI B2 (55 3 5 S HIWT SR i bnf, JFHg iR
VAT PR IS A e JEE 2 W 25 v Tk o7 B ) I P4 DR T
T T AN A A A -
Eper :§pi +n0(epi) (H
&, AW IR 3] 25 SR RAL I ] R S, 1R e
1T o(ey) BITEE olen) R RIUREIR BETERAEIN (] Be A Y
Pt 22 o
A0 1 AT UL, (B B JBORE 25 142 52 i 5 T 14 53
Braidt. Wik, Manyele 55 2R FHEBUR M T VAR 22 n

05} H-H,=1.075m () 05 H-H=1.075m
1/R=0 1/R=0.25
04} 04}
.03} ,03}
w w

0.2 0.2} 0.2F
0.1F | ' h 0.1} 0.1
00 L L n 00 L L L OO

(b) 05L H-H=1.075m (©)
1/R=0.5
0.4
0.3

156 20 25 30 00 05 10 15 20 25 30

0.0 05 10 15 20 25 3.0 00 05 1.0
B iat/s B [Eltls SNENE
0.5} H-H,=1.075 m (d) 05 H-H=1.075m (e) 0.5F H-H=1.075m ()
/R=0.7 /R=0.8 1/R=0.95
0.4} 04} 041
wo.03 o w‘l 0.3
0.2}t 0.2H
0.1 0.1
. : : : 0.0 : : : 0.0 ‘ ‘ ‘ ‘
00 05 10 15 20 25 30 00 05 10 15 20 25 30 00 05 10 15 20 25 30

Bf(E]t/s

Bo6 MMELLLE 1.075 mBEMESZRMEFIES
Fig. 6 Fluctuations of solids hold-up at 1.075 m above the nozzles
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Fig. 7 Fluctuations of solids hold-up at 0.185 m below the nozzles
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Fig. 8 Fluctuations of solids hold-up at 0.185 m above the nozzles
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Fig. 9 Fluctuations of solids hold-up at 0.675 m above the nozzles
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Fig. 10 The time fraction of clusters in the concurrent feed injection structure
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Fig. 11 The time fraction of clusters in the counter-current feed injection structure
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