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Abstract

Cyclones have been extensively used in the industry for removing [ine particles from the gaseous streams, based
on simplicity in design and construction in association with low cost and flexibility to operate in extreme and harsh
environments. However, indusirial cyclones are typically nol very efficient for particles smaller than 10 pm. In this
work, in order Lo improve the separation efficiency of reverse flow cyclones, a simple device named Post Cyclone
{PoC) is installed on the top of an existing cyclone. Thereby the residual swirl present at the outlet (vorlex finder)
of a conventional cyclone has been nsed to capture the escaped dust from the cyclone in the PaC, The performance
of PoC was closely evaluated by changing configuration of the PoC and operation condition. Tn addition, the dust
behaviour in the PoC was investigated based on the hypothesis of residnal vortex.

Key words : dust emission control, gas—solid separation, reverse—flow cyclone, dust flow behavior, vortex effect

= FYEAE AE wAPAFL 10un o 8h

.M = Boll dldt AielE gl ¥S 4 e gle}(Dirgo
and Leuth, 1983). e12]8l n|A Q152 Fa]2 o

YAFE o83 AEmA drled A AAd 2] ATERRE dopa 24 9 APE Foed A

sle] 222 1800w Fyleldll T wlEFEARE A5} dEEej et Al S 1998; Mahar and

FElE 2RAA W AR FEA A
golh YubR o2 mo|FE 2 ksl T2z TAF
of glom, mate] felsia pAulo] AHY B
U R e g - L K R R W B R R |
¢] ¢)=} (Shepherd and Lapple, 1939). Zr2{v} A ¥
Al EE (swirl flow) drol] A 2R} FHAEe] 24
PAE Belaks so|FRo A AgAeE

Zimmerman, 1977). o]-2-o] FH So]d 2 w=
o) Tt A)7led AV A% 2BE Qs 24
o]7] Wi e1E HFAIRA ekt Hue o
7} FabsbA zl#E 2 9lvt (Molerus and Gluckler,
1996; Jiao and Yamamoto, 1993: Koch and Licht,
1977).

ol#fgt Wi & vieE Al 4 Mo FEY FF

J KOSAE Vol. 15, No.2{1999)



200 Fen]

Zhe] EFHe] sl vlAEA YATE 23R
2 EEER AR 5 sl ARE X 42
=gl ol (Plomp er al., 1996). o] #F3)%= Post
Cyclone (PoCyel &} W™ =2l 7|E2] #lalF2 gl
Yge] 298 RAT 4 Qe FEoloh PoCE A
o|FE &7 AR &7 (voriex finder) & %3}
of g FEHE AT AEss iy &
BENE Hoae] Y AelREE o) pely
Al 2 A fEHE v 2hed JF-E AA
F 4 dr BAlD & PR R 25 2 2
2l AA] o] HEle] a) 7]52] o) EEel| A MAT
S e FE D) ARY AR vE 0 AN FAT
T g AR v =8, o=l 4 285t
A A B4 AR AsEiohe Aol 9.

PoCE- o83 YAt o] ) 7| Bmog
#4457} (tangential velocity field)ydjel| A ] 4] 2]
Age] A= 28] wpgFow gl )
Slate] ol Folalch ATHE AEa AIA U
R vlel wzm ol TEAA WAL §A4)
of 85~89% A2 A EF &7} el 9
of GASR Al 3 ZA YA uba)E
2 (radal velocity)s GHE50) AFo v 3
=, A3F &7 HulolA Ak (radial direction)
ool YA ol BL P Aol TR el N
WAk 2t 458 A% o A e Rey
el al.. 1997). olo] we} AFF &7 (vortex finder)
A4 B3 UAEL FAFRAE v 3 8
Hoo] =2 ZAFE 4T 5 g)vt agjmz v}
28p BAlEe] Wf7] F4E wEH7] A BEE
(anmular shell)#] PoCE A& )& PoC vj&d
& et Agel RS 95 497 TR 42
g & BRoSNH LN $2T 4 oot oy
AN E o) o5 YAE2] 27 (agglomeration),
7 g {flocculation), F-A LAk (twbulent dispersion),
aeln 9AEe FE% 2 S Woklwel
PoC2] A Azl e 8L v 7Aow oA
A

A AFelME AL He]ZEF PoCE |2}
aod, Shpet 24 2ARIA T 2R AR e
4R ¥R TR ATE © PoCe B
AAEEE #AsL Jo er al,, 1998). AP A
PoCE AXge 2y AAH2ew of 5~ (0% A T2

A7 HASHA A5 H A2 E

% HABE ASEANY) gl PoCl Egd
7] =27)9} Az DA glBe] ez
TF = A9 F <X (inlet velocity) 2] B
A A3 s Ealgd ok £33 Ray $(1997)
o) dFAzte) vlasle] & ou 27)7) G2 Ao]F
o A8 5 PoCe] ¥4 AlA Aeel glelAl

542} =7 whE AiH E S (grade efficiency)e] A
= o AEgE JeElgich weba] dAge &
S HET o9 7 ARE A2 9E PoCE
ohefel zx] o FEs] Aol EEe Wy EiA A
LA = QI=F e e s &L AT
slal v|H YRl W A e AR ELE AL
T 9l HAHTEE AAT Aar) gich oled A
Y= Fd3 PoCst F Ao FEL FHe= EaV
7he FE A E5E S A AFEE Bl
FaEle] A Y5 o] 2 Al Ba|e| Y] 434S
ol Had 4 9= IF5E AEe Hag 5
RlE 7S elEElaA) S B dTFe] 5

et
2. 4d E

2.1 MelEx] 9 AR

F oS zAds 9EYeE FARe A%
PoCi= #pe]E-E2] M3 F & (vortex finder) AAF
o 3 15 2ol A2 AAselek AgelA
AR A BEE BEE Stimandd) EF 4
Z6) Fale] BE 2| 2o] 02m. 297} 0.8m, L
A A FAlA BS4) - (tangential inlel)
T 0A 0.04m7A] ulE HEAZ $ 4l o
do| 2= Azlsigo]. el E25 PoCy F8.4
o 3l E 1e Ae) aeksly o PoCe] =7)
T #HA 2709 PoC A4 7)Ee] oF g A
7b el ER sF el 2 aAvE FEe
2 Aatstgeh g PoCE FTE Aaxe 4§
A= wWEE 1 24 AfEHoE RAEe o

PoCs] e} Fzh& Al (inner chamber), )3 %
&}Ehe 89 Al (ring chamber) o] 8} = o s ok
PoC2] W& (inner shell)2] Az afe} AL o
E5-(De’)ote] T 271F 2~SemE #H3px
o 82w, o] BHEREEE Eskd A (bleed
flow)s}l He]®l FAlo] PoCe] #1524 (ting cham-



PaC B3 ol EEL) wlA A 45 Aol HF wF  2m
A TEE GHE PoC F|E A4FHE Taem

discharge

ring chamber \ HDE:’H i
nper chamber \L =
POC - = - h H'
sampling '
- L

points oeo [
I—» PoC ontlet

. i De Y

dust nlet

cvelone

hopper

Fig. 1. The schematic of the cyclone and the PcG
combination,

Table 1. Major dimensions of cyclone set-up.

Drimension Length (cm)
Inlet heighe (H) 10
Cyelene height (H) 80
Cyclene diameter (Dc) 20
vortex finder (De} 10
PoC height (H”) 40
Toner chamber height (h) 25
Ohtlet diameter (De”) 16

Table 2. Cverall mass efficiency of PoC, abs at dif-
ferent configuration.
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Fig. 2. Schematic diagram of the experimental set—up.
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