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Physical simulation on burden movement in COREX melter gasifier
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Abstract: Based on the actual size and operation parameters of COREX melter gasifier and the similarity
theory, as caled COREX melter gasifier model is established to study the burden movement. The
polyethylene particles and mung bean are used as the packed burden and traceparticles, respectively. The
effects of blast volume and discharging rate on flow pattern and trajectory are studied in detail. The results
reveal that with the increase of discharging rate, the residence time decreases,the top position of deadman
reduces,and the descending of burden movement becomes uneven. With the increase of the blast volume, the
upper burden descends more even. Under abnormally discharging condition, the burden movement in
meltergasifier would become uneven, which would cause uneven gas distribution in the furnace. The f{low
behavior in one half of the model appears to be independent of the other half. Particles under deadman
descending at the slowest velocity tend to bend to the outlet. Particles above the raceway descend at the
fastest velocity,and the blast causes the residence time to be reduced.Particles being close to the furnace
wall descend along the wall until they get close to the outlet and then bend.

Key words: COREX melter gasifier;burden movement;flow pattern;trajectory;physical simulation

Wi HHA:2014-11-04

EE&WHE:HZEARPAEEHIIIE (51174037 .
Supported by National Natural Science Foundation of China(51174037).

P A1 < 86 S (19857 93 L AR AL WL RS2 « 2 98 M 4 1640 90 80 % S B0 T8 7 1 69 B 5% « (B-maiD) hanlibao_
2004@163.com,



http://gks.cqu.edu.cn

12 T RKFFR % 38 A&

COREX e e Je COREX #pBkad 7 v (9 G Ht i 4% - 1 2OM T AT A9 UM DRI &b Ji 45 5 4
— R A R ) AT R W . A A (DRD R CRE ) 55 th s A6 AR b BB 77 A 1 3 2k oy 1 30 41
H AR R RO SE R B i A L 3 A AR R T R . FE SRR A R PR B A PO AY BTE R R i
gl A8 i 2 P I 2 ) roRE FORTHES L R AEEE AR AR SR B A IR A AR E 4R AR S PR R
IR i U AR G — ELRE — JRy ok 0 T R B AR (Rl B A OR L 2 B T EAT L B RO AR R R
SR A B ALY A G oz Bl xR R A A AR R A A AR B R N AR e B A A
Jr A R A R A2 B AT D AT T

FUAT . 5& T COREX Ak A N B ok iz s A7 S BT TS 800« DR G J 2 28 00 g 0 o [T 4 ok as
ZhAT B SCHRRBIEFE o e P o o [ 2l ) 4y RS DL T 9 = 5 30 e 0 119 4 i T R = 2 S g A T
PEAT . S HETA B A A R BT S e A B AL Bl T B 4 AN DR R T AR A A
TR TS WA AP P9 G B AT R s B = R RO AR RS RR S SE A Y roRbiZ F . ARG TR
A ks Sl i F 5 G L AR I 58 UCCR ) B UL T BN A [ 2 XU Rk 3 B2 A o T A
iz 2l i K as B B iR BEAT T RS .

1 BUSHPHIELE

L1 RBRE ;
R o MR g — > = 2 T AL AL 15 5B L

1+ 20, g 6 5250 LBE L BI04 KSR 1147 BLBE B8 1617 14 AR 1 s

DB )R AR 0903 A VAP I 2 im0 2 A3 2 O B o -

FRLEE AR T SR SV 30 -0 5 o i 0 £ 5 15 .

1 IRC  SE 36 B n P 1 FT -

1.2 ZBWHR 10

DAL JE DX P £ A5 B AR 08 T R Rk el XL T RS 3 1 SR HE
FEHALHE G S ol G A 55 K ek HE 3 38 PAT ) [l ACRS op  fEF

U LGS SEOTE OB R FH SR 0 JORE » 7% B R 106 5 2 5, DBk
B 1o AR R Uk o3 A i e O R o3 A i 4 S S SCiR [ 11-12 ]9
WFFE 2R F AL RO o 55 188 For o FRIARLHERCRT LI5S

L LR 52— HE AT 33— i A A b R
A SRR BL 55— S AL+ 6 — [ HORH6 5
T RS R 58— T UL T

9— S 10— 25 AL
B1 LBKE

Fig.1 Experimental apparatus
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Table 1 Material properties
HFE W/ (kg e m™ ) BiAE/mm BRSO

e 1327.5 3.2~3.6 33.7

ROt 903.3 3.7 38.0
®2 YEIKRSH
Table 2 Physical experiment parameters

S B E/(m* « h™h) HERREE /(e hD) PR JZ 13 B /mm
K- 0,106,138 0.247.0.493.0.740 400
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Fig.2 Flow pattern of tracer particles at discharging rate 0.493 L/h under different blowing rates
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Fig.3 Flow pattern of tracer particles at blowing rate 106 m’ /h under different discharging rates
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Fig.4 Burden flow pattern under continuous Fig.5 Some tracer particles moving into raceway

charging and abnormal discharging
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Fig.6 Initial packing position of tracer particles
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Fig.7 Trajectories of tracer particles under no blowing and different discharging rates
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Fig.8 Trajectories of tracer particles at blowing rate 106 m’ /h and different discharging rates
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