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Fig. 2 Different inner cylinder structure of dust collector

1.2 HEERMLFEHE
FIFH FLUENT 18.0 A48l bR 248 NI 3, B0 SR o % N R o] 4 i AR, o i 2 i
B SEE T R (D) A= () Frs .

op B
L4V (o) =0 (1
%(pv)+V(pvv):—Vp+V(‘?)+pg+F 2)

K. p HREEE, kem™; HEE, s; o HREEE, ms™; p WFHEFHIET), Pa; oAl
F Ay 5 0 1ok FI4h F1, Ny g NE IGERE, ms?2,

BRSNS BE R, 1 PRI AS XA A A, TR R . TSI ke
BERXS TR AE I . BY VI . A2 T8 DL KA 2 B M T sh A AR U i RS, R AT LB ke
BEAYNT PR AR 2R A T, R LK 3)~K (6)-

b+ o) = [+ ) 26, @)

an (o ax]'



2224 ok L B ¥ W 4%

2

0 0 0 U\ oe
— — )=— —|— Ee—pCy—— 4
at(p8)+ax’_(pev,) o, [(ﬂ+(r£)axj +pCiEe pCszM/% “)

E=-|—/+-—-
2 (axj "o ) %)

ov;  O0v;\ dy;

=u =+ L) — 6
Gk i (ﬁx,- +3xj)0xj ( )

Kb ki shag, I e MImMAEHOR s o WP BB, mes™'s w B g, 4300 R O AR B B RN i Bh 2
B, kg(mes)'s G oM kSURM AT, ERBBNAEER, s 6=1.0; 0=1.2; C=043; C=1.9.
B0 SR B8 I DR R AR I A B3 B 2R FE S [RDRE AR 1 0T i 4 Bt 1] 3 BT 7R o 1K UR E ORE
(<10%) i ¥t 3 14 5% W) F0RSURE 22 (] 9 A B A P T 220 N 100, ol P 8 00 5% 78 0 i AL %90 0 A 78 A5 4
WKLY iz 8l , AR IR R 2 B RLAR 23 A0 RN Ar BRI B BR e ReR . AL (1)~ 9).

I, 8p=p) (p v
P F (v= o M)y =
o b(V—v,)+ P + o U, e 7
_ 18y CpRe
Fo= ppd? 24 ®)
160
= nd)gd) ©)

i=0.2
e Fy WAL BB LT, Ny Co W RE; Re WM TR WH; o, WBIKLEE, ms™;
p, FRAL B, kgm™s d N MURLKLAR . m;

o
n R BBERROR; n, WO RRE; gd) MR s |
B T RLAE A PR T
SN AR AT S ol
AR XU U 1AL ) DPM 3 S 4
Sb kit s DEASIT AT R ZALBRERDY, =osr
BB N 3310 m’, A FEHE K 2 mm, R g
TIBRBY 240 C, 2 0, JE4%AY DPM i1 L &1k N %9020 40 60 80 100 120 140 160
s KL R AR K F R DPM WRORL 2 /um
MR FA IS . R R A A% SIMPLE, E3 TRKZENRES N
T 7 35 8k 2o PRESTO, 35 55 Bk 24 . 1 Fig. 3 Mass fraction of different particle size
Bl BE i AR BOR A% X34 R B s = 32
1.3 4% S0 37 M IG 60 [
XFBRA AR A SEAT AR 43, Y9 R oS TH AR 4 Lo
Hy R, 7% 1R T A BB 602 8554 £ ol
J7 %2 I A% BB 553 968 A, TR 3 20}
G A% Ky 451 767 A o USSR IE B 5 1 tor
O S UNCE T NRE 3 S (QER ST (P SRTS I
ST 7 1) PR E Al 3 )y T Y W 0 45 P
WAL 4 e s o 2 B R9A% ) 0 07 58 B3T3 45 2R Ak B4 R SRR

T, RETE 5% LN, Fig. 4 Changes of static pressure at different monitoring points



55 8 341 PO K- AR S S BRI A RIBR AR A S B 2225

2 BEHNERESH

SEER AL TN K 8~16 mesT I A BRAS AR N A I, %F I A9 O U XUEA 0.8~1.6 mrmin
AR R 2 016~4 032 m*h' o # AT ILER, AR LA D KER 8 mes™ ], #HATHIG AT
21 SRR%

K5 hBRAEF AL B, C. DINEPAIM MM K . BRI N B T34 FhER S AR B R
SRFNA A B, T /NERL R 2 B E A2 s Y, R, BRAER A TR/ INEUR 25 5 Bl A
TAE IR kR MY, MAERR RS B. C. D, 38 X R AR E A PR /N ORE D8 4 A
SMAENF PRI B ARF: BRAbds A W ATER; BRAS BMIMTEANREGE,
ke ANETE, BUEASX L LT BRAR C A S UM N A A B O 1) AR I R ORI
W E Y EUE, HE LT, WM SRS RS, W, 7R L R e
BHE AN, XX HE SR b g ORLIE Z 7 A T BRR 2R D R AE R PR R LIS, dkZk
WERe, BIEEXIE, HL LT, KNS MA Y SIS Ay . BTG IR, BRab gt C
(4 3 A 40 5 S I RIOCR B4 F

(a) BRa2aRA (b) Breb#B (c) BraxasC (d) Br2RARD
E5 BMRLeLRBHKRRE
Fig. 5 Flow trace of dust collector

22 RE

6 MK 7 MBRAES AL B, C. D FE y=0 #{1H F1S 2% #1m f0U) ) 3B A0 A o 76 8 i o B2 Y 3 A4
s, YIS RS, ORI S e, 7 B0 AR R R R BE D, DA S AR 4
B0 D) 1) B AR AN FHE SF P SR B LR ) LR 254, BERRAE 22 A i i, s K ) 1R A Ak
el T H 42230 A KU, 7E Sl ) EARARAR /DN, 7R A 58l A 2RI e . 7R 7, BR
AR CH PR T B TSGR, XAERE S T RISt SR I A HE RS SR [ R R
o TENTIAH I, BRA C k85 & Ul m s AR TR B, MiFRAES D 0y o B e
R 0o BXJE T RRAR AR C 0y ARl e I d ] TR R, BRZR 2% D AR LR ARG A S AR
FEALh it . AR S AURASHT A X, BRAB A B, DRI BER ., MR A C 1Y e Wi TH
&, VI EERGE 0, MM E, XA EmEL,



2226 WO T & ¥ ) %1445
B 1a) ﬁ]ﬁl.f“/(m s ’fJJ['hJ#/(m s™) Yl S (m - s71)
12 12
11 11
10 m m 10
9 9 9 9
3 8 8 3
7 7 7 7
6 6 6 6
5 5 5 5
4 4 4 4
3 3 3 3
2 2 2 2
1 1 1 1
0 0 0 0

(a) bRy

(b) By

(c) Bk s

(d) Bras

& 6 %m¥fyﬂﬁEMﬂﬁ Fﬁﬁ

Fig. 6 Tangential velocity distribution of dust collector at y=0 section
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Fig. 8 Axial velocity distribution of dust collector at y=0 section
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Optimization of cyclone-bag composite dust collector and numerical simulation

of dust removal efficiency
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Abstract  For the ultra-low emission of flue gas and dust from coal-fired industrial boilers, a numerical
simulation method was used to study the flow fields of cyclone dust collector (A) and several kinds of cyclone-
bag composite dust collectors without baffle (B), with baffle (C) or perforated baffle (D) in front of inner filter
bag. The results showed that the flow field of cyclone-bag composite dust collector C was more uniform than
others, and its pressure drop was lower than cyclone-bag composite dust collectors of B and D at a higher inlet
velocity. The grading efficiencies of cyclone-bag composite dust collectors of A and C were further simulated, it
was found that for particles smaller than 15 micrometers, the corresponding removal efficiency by cyclone-bag
composite dust collector A was lower than 60%, while the corresponding removal efficiency by cyclone-bag
composite dust collector C was higher than 97.8%. Moreover, with advantages of less space, lower filter bag
load and longer cleaning cycle, the new composite dust collector has a broad application prospect. The results of
above numerical simulation provide guidelines for the design and optimization of the composite dust collector.

Keywords composite dust collector; numerical simulation; optimization; dust removal efficiency


http://dx.doi.org/10.3969/j.issn.1003-188X.2009.02.012
http://dx.doi.org/10.1016/j.apm.2006.03.011
http://dx.doi.org/10.1016/j.apm.2006.03.011
http://dx.doi.org/10.1080/19942060.2008.11015208
http://dx.doi.org/10.1080/19942060.2008.11015208
http://dx.doi.org/10.12030/j.cjee.20151162
http://dx.doi.org/10.3969/j.issn.1003-188X.2009.02.012
http://dx.doi.org/10.1016/j.apm.2006.03.011
http://dx.doi.org/10.1016/j.apm.2006.03.011
http://dx.doi.org/10.1080/19942060.2008.11015208
http://dx.doi.org/10.1080/19942060.2008.11015208
http://dx.doi.org/10.12030/j.cjee.20151162



