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Study on the Influence of Central Cone Structure on Flow Field and Separation Efficiency of Hydrocyclone
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Abstract; FLUENT 15.0, a computational fluid dynamics software, was used to numerically simu-
late the hydrocyclone with 40°, 45°, 50° and 55° of the upper cone angle of the central cone. The
influence of central cone structure on flow field and separation efficiency in hydrocyclone are stud-
ied by numerical analysis,and taking into account the erosion status of the central cone structure.
The simulation results indicate that proper reduction of the upper cone angle can improve the sepa-
ration efficiency and improve the erosion status of the upper cone section, while too small upper
cone angle will reduce the separation efficiency and increase the erosion status of the upper cone
section. It can be seen that there is an optimum angle between the 40° and 50° of the upper cone
angle of the central cone, which can result in higher separation efficiency and less erosion. The
simulation results also provide a reference for further optimization of the central cone structure.
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Fig. 1  Structural sketch and characteristic line location of
the central cone structure of hydrocyclone
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Fig.2  Structure diagram of the central cone structure

of hydrocyclone
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Table 1 Inlet particle size cumulative distribution
Range of sizes/pum d/pm F(d)
<1 1 0.002
<3.58 3.58 0.010
<6.16 6.16 0.028
<8.74 8.74 0.057
<11.32 11.32 0.097
<13.89 13.89 0. 149
<16.47 16.47 0.210
<19.05 19.05 0.280
<21.63 21.63 0.356
<24.21 24.21 0.436
<26.79 26.79 0.517
<29.37 29.37 0.596
<31.95 31.95 0.672
<34,53 34,53 0.742
<37.11 37.11 0.805
<39.68 39.68 0. 860
<42.26 42.26 0.907
<44.84 44.84 0.945
<47.42 47.42 0.976
<50 50.00 1.000
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Fig.3 Cumulative distribution of the particles as a function

of particle size
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Fig.4 Pressure distribution on the x =0 plane characteristic

lines of hydrocyclone

il 4 ] LUE e, 2K I3 e P s 7 70 A S Al
XRRARZS , et shr A BE B ST 149 1 dse ok, HOMIEMHL,
TFAR ) 5 o) s 3 (LB~ A58 i/ T AR, 7 A AT
3, Bl AL XU, e g R AR B s, ELAE oL
DX ST PO Rl 4 ) T JE R DX o T 7 AR
O3 FFELR LA A IR DO, HAR ) b s T Ak
AR AN T REAR  EAE N IR . Hi 18] 4 38 /] DI
5 HAL EHEBDR AL, EAEBR M 45°7K J1 i
Tias AR e B fcR o A ) B R 7= A
$5 10 LT 1 18 77, SEURLA [ RO R SR X
R R A A B I B B 22— S
/I L HE B A AT LARE KB #e A A A [ T8



- 68 - s SRS |

2018 4

JEE DA T3 RO I 52 435 172 A O (9 A2 ) 7
2.3 YIEEES

Bl5(a) S(b)F1S5(c) 7RI AREHAR N =0
= ARRER Z - 1.2 -2 M Z -3 Y] 1) 3
GHER

:F

12
ﬁj\

9
G| () W LRRES AR —
1 Fa=s LN
=~ 71 / \"-.
: . \
<5
24
4 z1 [
0 |

-25 -20 -15 -10 5 0 5
{23 /mm

o | () Wi 22 b s o — =

7 —%
= —— 45%
w 8] AR N a0°
E 51 . N
B a4
] { |
@ 3 ‘ \
=, ( |

| [ [ |‘
1z | [ | |
o ! ! -

- — . . - - - .
25 -20 -15 -10 -5 1] 5 10 15 20 25
{25 /mm

| (o) Fribsk z—s EMBImMAESHE

——55°
50°
—45°

NEER/ (m-s™")
o - N w &~ w o ~ o o
= 9
\\I

= .;hﬁa T % B B =
U E /mm
5 HEREEM v =0 FEIFMEL FHYEEESHE

Fig.5 Tangential velocity distribution on the x =0 plane
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characteristic lines of hydrocyclone
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Fig.6  Projection of the velocity vector of water phase inside

hydrocyclones of different upper cone angle on the x =0 plane
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Fig.7 Erosion clouds with the different central cone structure
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Table 2 Separation efficiency of different upper cone
angle of hydrocyclone

B ALIAEHEA Wi kiR R Rk

/() RORBURIEL  RRURIE RORDRIE /%
55 2 880 829 2051 71.22
50 2 880 775 2 105 73.09
45 2 880 557 2323 80. 66
40 2 880 901 1979 68.72
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Table 3 Comparison of the pressure drop and separation
efficiency of different upper cone angle of hydrocyclone

M/ (°) 55 50 45 40

JERE/Pa 50 412.15 53 543.92 55267.78 44 835.52

IYBRR/ % T1.22 73.09 80. 66 68.72
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