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Study on structural optimization of cyclone separator with
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Abstract Cyclone separator with downward exhaust gas is a new type of gas-solid separator. However, it
has a severe entrainment of fine particles, leading to a low separating efficiency of fine particles. The gas-solid
flow in a 75 t/h CFB boiler of cyclone separator with downward exhaust gas was simulated with RNG k-g turbu-
lence model and discrete phase model in Lagrangian coordinates. The results show that separating efficiency of
fine particles increases evidently while the tapered import was used and frustum of a cone shaped entrance of ex-
haust pipe was moved downward. However, the pressure drop increases at the same time.
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Table 1 Simulation conditions and comparisons
TR WL 25 A IrERUR 53 BRI FE Sk JE kR
(mm) ( x100% ) (H4Im LA x 100% ) (Pa) (B4 LA x 100% )

TH 1 LR 45 84.4363 0. 0000 1973 0. 0000
T2 448 30 1 85.5392 1.3062 3 655 85.25
TH3 TR EL A2 N 800 mm 84.3137 -0.1452 2131 8.04
T 4 ER7SAC D RIN 84.232 -0.2420 2043 3.56
THS [ FE B 5 A4 84.2729 -0.1935 2 006 1.70
T 6 HES 4 T A 90 mm 84.6814 0.2903 1901 -3.62
L7 HE AR B &8 84.7222 0.3386 1985 0.62
TH 8 HEAAE E AR A 800 mm 84.5588 0.1451 2375 20.39
T 9 HEA R 180° i 50 mm 83.9052 -0.6290 2 006 1.67
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Fig.3 Static pressure and velocity distribution at Z =2 710
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Improved structural of cyclone

separator with downwards
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Separating efficiencies at different particle sizes

(1) R JH ¥ 4 2 10 i, CRER & W ok At 1
T o5, A 3 40 A DA AR AT 1) 25 o RE ) 4 ,
22 JURL RE A5 27 125 73 2 A PN T 77 10 1) 2 68 T 114 2
S e BE AT, 73 B 3R 5 B R AE A I
s S 20, e R O

) HFE R & A DB, &R G 1
150 MR AR, 1] LA 8% BBy HE K 21 1A [ A A0 T
HEARE M BE 1 THHEACHE VR MR 5 23 B AR

HEAE SR RO BB R3Ok R i el
FEAURE 13 B HE B 2 g i R v KA, o

(3) 38 3 T HE U R o3 1 i 5 B 235 4 R AT 2k
BE R DR R R 4 R HE R LR A IR TR
AT HEAURE K> B 4% 1 23 B R 84. 4% fi
75 2] 86. 5% , {H I JTs B A 1 34 0 5

(4) Bt I B9 7T HEAOIE 23 5 2 % 4 JBORE 4 7
BHE T AR, dy BEOOR 1S um R R
11,8 um, fEAIAR <20 wm S, b A1 [0 42 50Uk (1 23
B RCR IR = 37.75%

2 % x ot

(1] 2R, XA, B4, 45 e X435 4% 1 A 14 18 A
XPYERE Y2 . b AL T AR 2 4, 2009,29(17) :1-7

(2] o T A, I ke . T OB 4L 1) JE XL 4 5 8% 19
TR BT 5. 0 b R AR, 2009,3(4) 0 759-
763

[3] Z&H, KWK, HER
HLBE Y 55 56 BF 58 74 &
31

(4] EHER. BE R 53 55 A v < P AH 0 8OE 1 3 5 9250 3
g8 Jeat b [ B 22 B TR A BRI 5T BT I L A AL ie 3,
2003 .45

[5] Wan G.J., Sun G. G., Xue X. H. , et al. Solids concen-

M, AT HE AR B A S
5218 R 2 2 4, 2000,34 (5) - 28-

tration simulation of different size particles in a cyclone
separator . Powder Technology, 2008, 183 (1) :94-104

[6] Chu K. W. , Yu A. B. Numerical simulation of complex par-
ticle-fluid flows . Powder Technology, 2008,179 (3) :104-
114





