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Research progress on flow field distribution characteristics of
cyclone separators
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Abstract: In order to improve the performance of cyclone separator in dust removal system,the research progress on the
internal flow field distribution characteristics of cyclone separator is systematically expounded. The CFD software is used to
numerically simulate the velocity field and pressure field, and the flow field law is revealed. The instantaneous physical
quantities of fluids are measured by measuring instruments to reveal the flow field characteristics ; Focusing on the velocity
field and pressure field, the effect of velocity field on pressure drop energy consumption and particle separation efficiency is
deeply discussed. The results show that tangential velocity is the key parameter to determine the separation efficiency , while
the axial and radial velocity will cause the phenomenon of “top gray loop” and “short circuit flow” , respectively, which
affect the direction of the particles. The pressure drop is controlled by the physical structure, fluid properties and operating
parameters ,and it depends on the velocity. Under the condition that the velocity field optimization target is not affected , the
pressure drop should be reduced. Optimizing the structure and size of the feed port is an important method to increase the
tangential velocity and suppress the phenomenon of “top gray loop” and “short circuit flow”. Optimizing the geometric
parameters of the overflow pipe and adjusting the fluid properties ( such as temperature and humidity) are effective ways to

improve the separation efficiency and reduce the pressure drop of the cyclone. The results show that the combination of

s EHER: 2024 -09 -28; fEEIEHA: 2024 —11 - 11
E4WE . FiLmE SRR E (22150232)) 3 45500 AR B RHE % B H (2410)
EE/N. = AQ982—) B B ik, NaaT LR R E S,

&

eSS 5%
BEEE. SKEZ(1986—) ,J 14, mIZEZ , AFHG & e 5 SRS G A DT AT S



2 b 4

Bk 2

50 H4H

numerical simulation and artificial intelligence algorithms can achieve high-precision performance prediction and low-cost

design optimization,and can provide theoretical basis and technical support for energy conservation and emission reduction

in the steel industry.
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Fig. 1 Basic structure of cyclone separator
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Fig.2 Cyclone separators with different inlet structures
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Fig. 3 Particle phase flow model of cyclone separator
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Fig. 4 The phenomenon diagram of top gray ring
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flow phenomenon

BT EHs W b o 8 4 1) S B AL A DL AT
TXPRE, SRR X RRBUA H 203 B 4 Y
S B AR X FR P, I HARREEEE /N,
Mg/ 1 BB R & A (el 5L al |
ZHAO Z1 51— B B R B 20 A 11 1 i
WrEg s, I BRI R AT T A0 A I
AOBE AL, , & B R 1 RE % 0 0 M ol 35 A8 1)
$UYE S8 (DD N SO R < R 70 227 V6 TN
i DA R IR B TR RIURE R A 7 R 2t
ARz sl 7730, RANT 5570 B A% b i AR o
iz sy X, ORI 278 B0 1 i RTR 8 )
UTRETIAL, 5 10 B T A UREAH F) 5T v B2 14 A
FCHE AT JLART Hh L 3870 B8 UKL AR B /D DT 5 281 5
SRESIE Y AR X AT XK
Sy ESERERE MRS R R B, TR i A H R
FEAE R AR (1] 8 % 7™ A LB i 32 A I
W, JFESETHE RS RN 11w, SR
PR 50 [ 2 e

T 1w} AL 3 03 A1 B A i A T2 A v T
XoF BRAE AR 1 DL R BE A 7 70 5 i B T 46 i v/ M
o) A HERLAE R, DG, A 1e) R 37 03 A Y
ARBIRSE AL B 25 A TP A i R e AR o B TR T
FEA A A rp R 2 R Dl 1) JLART A A9 A2 ] T
FER, I ELORUEAR 0] 38052 35 70 A5 A XS FR M, Lok
BRI BRI A

TEXRT T I3 B 45 B4 3L Sl 3 PE AT 58 LA B P E AL
PR R R, Y BB TR L 1A% I R 3 14 3 A
FFARA T R T 18], T 220 T R R AR
[l P BE 2 TR 137 B84 TR 0037 1 728 A b SR



6 b 4

Bk ]| F50E FHa4H

S FEURRER AT, DT A5 0t AR 78 3k 3 1) 3o
rhOREE K53 2 s A A B, 5 e 8 A ) el T
B, ST 50 A R S R LR LA O
FH T I 7] ) 8 B A 2H B Sk 52 2% HL i I Dk 3 TG
FUAEAAE, S PR rh B 78 375 LR I 3 RE 1Y Tk B0 (B
XA, AN BE LA B 573 B 37 48 3 3 4 i XL
Gy e N AR EE S 1 o3 A (D) RS A o3 B AR
SR e KA U] ) 3 7 R ESE AN sk JBE 52 e 42 )
AN ) R R A A A, B AR MR A
SR SR AL R BE S, D SR S5
AR E TG 2840; @ TR & S EA
() FH 375 55 Bsf T 4 8 1) SRR AR N [R] - FE T R R
JE R 55 0 e XLy 5 R s, B e i 2 TR ARAH
JE 553 A RS [P R AR Uk A2 Sl L ()5
2.2 ENE

R Al 1 e XUy 5 A e M 2 4R b, R
T T WATE o B AR R RE R AERUE AL, R %
R AR HE R g Rk 1 5 HEAR 11 R AN LA
TR T BE A T S B R G . BRSNS T
VP2 AR R RRA ) o, AR 40 e XU o
B IR R R T L v A AR ST Y R R TR
iRl 4 SHEPHERED 252" #1 CASAL 46 JF &
AURERY | XL B R O R 25 TR AR S 5 D R B
TAIEEE T 7 A A ek R 2R A s e, i DLH H g%
FEREE R TE Koy B s TR R R, o T ST
FE #1575 25 B A A TE XU 53 85 2 rh dE AT F R 4 A i 1
PR KARAGOZ %515 78 43 B 245 WORL 43 B R0R
ARV IEAL |, 5 R RE R R R B BT A &
BREAESEL, AL T —FH B R R AR R
AT RE A TV B0 A 10 45 14 S I o 1 b
BE M, 7R IERE -, NAKHAEI %54 JF 44
T FAF I SRR B X — 45 AE S B0 e B 1 5% )
FER BB AR 5 i e AT 0, i 45 2R 5
A R AR ZETE 3% i f

TEI 56 v e XU 53 5 g 1Y R B 32 B0 A 4
B O EIE A (LDV) AR Z R R T
TR RRAR A o, e KU 5 g Y TR R R 20 S iR
FERE S B R R W ER 43, Horh R 32258 o
W TR TIE, mahEr R/ FE2 53R
INA G, B #RE DL Bl R AEE K1 25 A N R

53 A5 AT SR 3 BA X R, Horp SR 4
A5 B Bl 1) BE T 7 i) B 3~ 422 4 18 R T84 K
BRI RN RN O, sl s 5 A
BEGII) 3 AT A, e JLART Al 55 20T B T A 114 1 5t
/N, A A s S P S Y S A A OR; #EIR A
KRNG5 B ERAM EARTE, (AR 4R 5 o0
BRI 2 i BE O (R, 3R e XL 70 B i P I B
A A

TR Aoy 185 45 v B0 s Bt R, AU R R AR AE
ISR IR S E PN NS S P S R
BT IRAS T o B 7 il o J T 60 M X I
TEIB AT AL HE S A4 SRR SE R 2R 2R, e
2803 B R A URLAR A b TR B9 TR PR [0
Sy N (AR 6 B ), DTS 70 1 2 B R0
e I 28 ORI T 22 1) R/ 52 0 S i 9 AR E IR
KEURZM . A SR WU 3 207 45 il T A IR S 22 Tl
R IR BE, AU T 2h B AR 1A Ror B A I
{ELIE phy T XU 1 45 A A i U B A2 2R R, A AR e
WA B R ANAL 22 32 B PR EAR | 3 i I 2 LA
LA ES R L), B2 ADRHE, Fik
BEEBAES B FEm T

E6 #HERKERAZTE
Fig. 6 The schematic diagram of cone bottom back
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