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Influence of fin structures on mixing effect of ash particles

HE Tao, WANG Jia, HE Qingzhong, LIAO Boquan

(College of Machinery Engineering, Sichuan University of Science and Engineering, Yibin 644007, China)

Abstract: EDEM software was used to simulate the mixing effect of ash particles when the cold slag tube of circulating fluidized
bed boiler adopted non-fin, straight fin, right-angle fin and large-angle fin. The mixing index of ash particles at different times,
the cyclic movement characteristics of individual particles and the mixing state of particles at the corners of the tube wall were
compared and analyzed. The results show that the mixing index of the ash particles of the right-angled fins and the large-angled
fins changes more drastically in the rapid mixing stage. When the mixing time is 20 s, the mixing index of ash particles of no
fins, straight fins, right-angle fins and large-angle fins are 0.38, 0.41, 0.43 and 0. 46 in sequence. In the stable mixing stage,
the mixing effect at the edges and corners of the tube wall increases in the order of no fins, straight fins, right-angle fins and
large-angled fins. From the point of view of the movement path of a single particle, the right-angled fins has the highest lifting
height for a single particle, but the large-angled fins has the most lifting times for a single particle. Changing the fin structure
obviously improves the mixing effect of ash particles, and the mixing effect of the large-angle fin structure is the best.
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Tab.1 Characteristic parameters of materials

R ¥/ (kg em ™) BIYIRLEL/ GPa HFA L
YRi:T T 1.98 0.1 0.25
R () 7.80 80.0 0.30
x2 MREZEMSH
Tab.2 Contact parameters of materials
Rt THEE B RN BEEEEREL R REL
R R 0.637 0.04 0.5
SRR T 0. 800 0.04 0.6
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Fig.6 Experimental verification device for particle mixing effect of cold slag tube
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Fig.7 Curves of particle mixing index with mixing time under different fin structures
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Fig.8 Trajectory of a single sample particle in cold slag tube under two kinds of fit structures

P 8 AT I, bt v A A ORI PR 3R T RO 1T 338 P ASURE ] P A e, R b M {253
n, BAEMTREREHL X 2 M@ A 7EBURAR T R BE R TR B A BT AN R, B 38 kL
RTHRBERR, FURLRE -5 BE T 7™ A I N A F Hefik, 7R I0RDRE R TS BEMCE R BE RS OFE R, BIBORL
MBHR — Y25 1o [ rh Lo d B 55—, DABE ORI BE ¥ [BDRLIR , XoPREIR P BRI BB B oty i Akt
PRIBHEE R AR PR IR & 5 RS A3 BRI THR B 2, BARBIR TR I L E AR A
%, BRRPIRTH I FERER R W A0S BE T R He b th B4, JIURL PO 7 e 26 B B RS o B /)N, (EUAR [R] B 1] 7Y



144 O R AR 28 %

HAE T RBORL PR T 4 Wi, KRB AR BRI 6 Uk, PR E 38 A i) B N BURL A 4 i 4
RS A A REE Ko

AN I3 235 e BB L [ A~ A58 AN 3k BE B TR 22 AL Y Y 2 NP O s ot FET AT AL, G338 A st
BURERL T B e IR LB (Vi) 0. 64 m/s, AR B Vo 35 179.6% , HABBF K Vo 325 T
232.81% , REMBA KV, 385 T 179.68% . XM THABA S AE/D, TER R AL E A% B0
ABEFHRAENE, SBRAEZ BB R AE, X WA E AR PR B B D, E P
RALB, C. D, E FpRIFRRFRLTTER RN 2 B RE L, EAE A IR F 38 v 8 3 kL
12 BRI EOR, B BRSO 0.49 ~2. 1 m/s, f/DEFEH42H 49.4 ~116.6 mm;
R R IBURLLGEBE N 0.39 ~ 1.7 m/s, f/MEIFE 42 23.6 ~61.9 mm, AN[R]3E F i BURERL 1 [E]
AR AN B R [ 22 Bk np AR B3l , (BR [RIS ik b BEB SR B 2= R BR, HAE R RS Al
FraRBIC N . OB ZOH BEBOR , ShEEAUEIR , = 3h REMURLAY wh i VR F 0 3R ORI 3 X 9 1R
B, B, SEABRRTI NS, K& G544 AT LA AR S S g SRR THBURL .

350 ¢ 350 ¢

R |7 20 — EER 20

300 b —— RLFLBE| ] 15 300 f — BT 1 15
V P o~
250 max ‘lAO '(!’ 250 L 1.0 —:’ﬁ
£ \ £ & {osE
& B = 200 F i
& ’1%' & 1 ﬁﬁ
3 X 3 0%
& 5 g 10T -05 1-
El & B &
~ 100 {-107

50 b 4-15

0 10 20 30 40 50 0 10 20 30 40 50
i) /s i} fH] /s
(a) TR (b)yFE# K

350 1 FREFRE 20 350 ¢ W |

47 I R EGR T |C ' — prrsa| | >

300 + — 15 300 I\ s
B ~ D PP el A
10 @ 250 F ) 110
E%o £ £ &
< 200 } 0.5 %( @ 200 } | ﬁ 105
b 0z 3 150 P ' T o0 H
& 150 S &
= 1-0.5 B -0.5 M+
& 100 } iy
100 ~1.0 -1.0

50 +
50 + 4-1.5 4 =15
1 i i 1 O L A 1 L
0 10 20 30 40 50 10 20 30 40 50
il /s i fil/s
(c)Ef#H () RZ MA@

B9 EE R A b B [ 5 412 70 £ 32 P B A 1) 324 A B 2%

Fig.9 Curves of gyration radius and linear velocity of sampled particles with different fins as a function of time
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Fig. 10 Mixed state of ash particles with different fin structures
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