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Numerical Simulation of Axial Hydrocyclone for
Oil Well Produced Liquid Pre-dehydrating

Xiong Si  Liu Meili  Chen Jiaqing
( School of Mechanical Engineering, Beijing Institute of Petrochemical Technology)

Abstract: The axial hydrocyclone is ideal pre-dehydrating equipment for the oil well produced liquid to im—
prove the oil field economic benefit. The inner flow field of the designed axial hydrocyclone is studied with the com—
putational fluid dynamics software Fluent. Based on the resulted velocity and pressure field distribution the orthog—
onal numerical experiment is conducted to explore the effects of different structural parameters on separation per—
formance. Then the effects of several structural parameters on the separation performance are studied by single fac—
tor numerical experiments. The results show that the discharge pipe diameter large cone angle small cone angle
blade height blade helix angle and blade number will influence the separation performance. Analysis indicates that
the optimal combination of parameters is 26 mm discharge pipe diameter 25° large cone angle 2° small cone an—
gle 10 mm blade height 65° blade helix angle and 8 blade number. The study results could provide important
references for promoting the axial hydrocyclone industrialization process.
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Fig. 1 Structural schematic of axial hydrocyclone
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Fig. 2 Distribution of oil phase in axial hydrocyclone under different computing time
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Fig. 7 The effect of small cone angle

on separation performance
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Fig. 8 The effect of large cone angle on separation performance

3.5

9a
( 9b)
3.6

8a

H

o

10 mm o

10a

10b



— 112 — & AL 2015% %434 %114

3.7
65° o
11a o

11b) .

CENRNEEY SR ey AR
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the separation performance

B 11 vt R HsT5 B RS Fa
Fig. 11 The effect of blade number on

the separation performance

B 10 =i Ak It A a8 AR 6 R
Fig. 10  The effect of blade helix angle

of the separation performance ;



2015 4

43K HI1LEm R BF

IR R TR KR 4 @) K F) AR 25 0 SR AL

— 113 —

(2) .

3
(3)
N N 6
26 mm- 2°.
25°, 10 mm, 65°.
8

1 .

I . 2010 29 (5): 54-56.

2 Young G A B Wakley W D Taggart D L et al. Oil-
water separation using hydrocyclones: An experimental
search for optimum dimensions J . Journal of Petrole—
um Science and Engineering 1994 11 (1): 37-50.

3 . M

1996: 1-149.

4 Dirkzwager M. A new axial cyclone design for fluid-fluid
separation D . Holland: Delft University of Technol—
ogy 1996.

5 Delfos R Stephen M Stanbridge D et al. A design t—
ool for optimising axial liquiddiquid hydrocyclones J
Mineral Engineering Science 2004 17 (5): 721-
731.

6 Van Campen L. Mudde R F Slot ] et al. A numeri—
cal and experimental survey of a liquiddiquid axial cy—
clone J . lInternational Journal of Chemical Reactor
Engineering 2012 10 (1): 35.

7 Stanbridge D. Separating cyclone and method for separa—
ting a mixture: US 7.066.987 P .2006-06-27.

8 Schook R. Hydrocyclone: US 8.353.411 P .2013
-01-15.

9 Bolman S. Hydrocyclone bundle: US  2008/023327

P .2005-10-20.
10 Knudsen B Johannesen B Edismo G S et al. Field

test of compact cyclonic technology for separation of
gas/liquid and oil/water at the Gullfaks field C //
Presentation at the 2010 Offshore Technology Confer—

11

12

13

14

15

16

17

18

USA May 3-6
2010 USA: Society of Petroleum Engineers 2010.
Bjorkhaug M Johannesen B Eidsmo G S. Flow in-
duced inline separation ( FIIS) de-watering tests at the
Gullfaks field C  // Presentation at the 2011 SPE
Russian Oil&Gas Technical Conference and Exhibition
USA  October 30 — November 1
2011.

ence held in Houston Texas

held in Denver
2011 USA: Society of Petroleum Engineers
Westra R W Akdim M R de Haas E et al. Comp—
act oil-water separation using the inline electrocoalser
and the cyclonic dewaterer C  //Presentation at the
2011 IPTC Conference held in Bangkok Thailand
February 7-9 2011 USA: Society of Petroleum En—
gineers 2011.

Westra R W Knudsen B . Bjartnes H
lification of inline dewatering technology C  //Pres—
entation at the 2013 SPE Offshore Europe Oil and Gas
UK September 3-6
2011.

et al. Qua—

Conference held in Aberdeen
2013 USA: Society of Petroleum Engineers
Van Wingaarden H Tienhaara M Lammers B et al.
Produced water deoiling system qualification program
C  // Presentation at the Offshore Technology Con-
Brazil
2013 USA: Society of Petroleum Engineers

ference Brasil held in Rio de Janeiro Octerber

29-31
2011.

_ ] 2008
36 (9): 11-15.

I . 2013
41 (3): 1-4.

J

2011 25 (3): 543-546.

2013 41 (1): 68-71.

1989
. £ (102617)
o E-mail: xiongsi@ bipt. edu. cn.

(010) 81292134, E-mail:

jiaqing@ bipt. edu. cn.

: 2015-06-21
( )



