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LES analyses of flow fields and structure improvements of hydrocyclones

Guo Xueyan, Wang Binjie, Yang Fan
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 )

Abstract: LES (large eddy simulation) analysis has been carried out to investigate the flow fields in a
hydrocyclone. Detailed flow structures and phenomena such as shortcut flow, internal circulations, lo-
cus of zero vertical velocity (LZVV) and locus of maximum tangential velocity (LMTV) , have been
analyzed. Combined with theories of hydrocyclone design and fluid mechanics, modification of the in-
ternal structures was conducted, including increasing thickness of overflow pipe wall,increasing depth
of overflow tube insertion, appropriately increasing length of the hydrocyclone cylinder, decreasing ta-
per angle etc. The further LES analysis shows that thicker overflow pipe wall can effectively restrain the
circulation flow near the overflow pipe; but deeper overflow tube does not obviously hamper the short-

circuit flow. Longer overflow tube with appropriate cone angle can determine a better LZVV and

LMTV. Compared with the original cyclone, the flow fields in the modified one are obviously im-
proved, which implies that a better liquid-solid separation can be expected.
Key words: hydrocyclone ;large eddy simulation ;shortcut flow ; circulation flow;

locus of zero vertical velocity
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Fig.1 Original flow structure in hydrocyclone

(697 |



L 698

HEREBL O 72741k

54531 &

2 MEREITEEHE

2.1 MLl

SCEESRJH 7N A S5 4 W s Kl 53 7K 3 e A 42
T, A B ACH 5.8 x 10°, A LAGRUE T3 o X it
Y/ NRE TS ZEF RSB Al 3. D6 2 LES X it B
TR A 3" = 1 R, e R 1 Py 0 A 15
JEFEAT WL B A%

P2 oK e i e 15 DX o 4 ) 43
Fig.2  Mesh for hydrocyclone

2.2 BRFHRNEFEY

TRBK e AL H W IR R s AT, e K
(IR EEB N 20 °C, KB Ry 998. 2 ke/m” , Bl 1 6
JEH 0.001 m’/s. FERATA LA E NS
B A BVERE A 3 m/s. KBl R Rk
TR JTIA. 2 A H DR AR T 05 — R 5 2 A,
RIAHXTE S) p, =0. BOEERAEIE 1 p, =10 325 Pa, BE
TR G R 1 521, IR AL i A 0.

3 BEMERST ST

Pl 3 S oK Ty et i 4 SR AL sl s AL AR
1,2 73 53noh (N BE 3l , 2 e il 4 1 T 2s s e
A Hn'T 4 SRR, B O 1 e I S BE 1) T
iz 3, 38 1 A i U A — R U A R A ol T
EBAZE B, 2 ERCR B, P AR B
O kA RS 5 RABERIR , Rt BULEHER A i
A SRR R R B S, R 2 B i
HEHRE ST ROREN B A7 AR BAR HA R B A
JH ER 2 205 K D T U 4 i O B 22 1) RE R A0 2,
R IEIRGL I A w G M PR R AR 6
R RN BB T, 32 AT L ) O A 5 A K i
e P HA R IEE s bR 5 7 D il 1) %

SR, B N SRR A o3 BT, — R AL UK T i
s, LA 0 A e LR A i 1) 4 45 1 D
R YA BB 1.

q\%ﬁ‘bﬁu

J

4 R

RR(EZRTD ‘
S&

1 Ahieiit

2 AT

Pl 3 i e Al U 3 s B
Fig.3 Detail flow in hydrocyclone
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Tab.1 Comparison between parameters of original and modified hydrocyclone
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