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Numerical simulation of the flow field in a cyclone separator and
vortex identification

LIANG Shao-ging' “WANG Cheng-jian

( 1. Office of General Services Southeast University Nanjing 210000, China; 2. School of Eleciric Power Engineering China University of Mining & Technolo—
gy Xuzhou 221008 China)

Abstract: The flow field in a cyclone separator was simulated with the unsteady RSM turbulence model by using the
CFD software Fluent. The tangential and axial velocity distributions inside the cyclone separator was got and compared
with the experiment results. Vortex identifications was employed to distinguish the actual various vortices in cyclone
separator with the consideration of two kinds of meshing structures at the tangential inlet zone. It was found that the un—
steady RSM model has a good performance in the simulation of the cyclone separator. The tangential velocity consistent
well with the experimental result and the ‘Hump structure’ of axial velcotiy is predicted. to the false diffusion. The
mesh at the tangential inlet of cyclone separator has a great effect on the simulation result by analyzing the false diffu—
sion. The Q vortex identification can be employed to distinguish the swirling flow around the axis and the secondary ed—
dies in the annular space of cyclone separator.

Key words: cyclone separator; RSM model; numerical diffusion; () criterion

N o CFD

12013-05-14 :
(1967—) o E-mail: Isqdndx@ 163. com. : (1988—)
o E-mail: maw122@ 126. com



263

- Ma ' RNG k-¢ 1
. 2 RSM Table 1 Dimensions of the cyclone separator
DPM o /mm
a 43
o Sujeet Kumar b 85
Shukla * D 170
d 85
R 64
680
H, 255
i, 300
;s 85
47
8
9
Q
’ 2
1 Fig. 2 Computing mesh
D o
8 w,=11.47 m/s; @ o
10 1 03 . .
ke p=1.225 kg/m’ W=
1.8x107 Pa * s,
Py(Z=0)
Py(Z=50)
PA(Z=105) 2
2.1
o RNG k-¢ RSM
LES 3
! RNG k-¢
3
1
- RSM
Fig. 1 Geometric model "
o RSM
° QUICK Scheme RSM
8 .
interface 2.2

30 2 o



264 2014 39
* . De Vahl Davis  Mallinson
13
I = UA3xAys1n 26' . (1)
4( Axcos’20 + Aysin'20)
(0°~90°) ;U o 0 45°
Ff ’ 6 OO o
2.3 (@
14
Hunt ” Q 3 P
S 0 Fig. 3 _(Velociy vector of section P,
S$>0 10 )
1
0= ey -1s1? (2) A B P,
0° ~ 180°
2] IS
0 0 A
1 [du; du;
0= {5 %) (3
2\ 9x; o, ¥
3 Y
" RSM
3.1
3 A B P,
o 3 B
3(b) .
A A
0 4 X=0 \
© LDV
N 3.3
8
3.2
0.4 s A 2s
2s P, 0° ~ Q

180° MIT



1 : 265

6 ( Q=4 000)
Fig. 6 Contour of vortex identification at annular and

conical space( Q=4 000)

4 P, 0° ~180°
Fig.4 Simulation and experimental results of velocity

distribution on P, -section of 0°~180° direction
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Fig. 7 Contour and vortex line of vortex

identification( Q=4 000)
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Fig. 5 Simulation results on x=0 section
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