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ABSTRACT

A gas-liquid cyclone separator is generally used to separate gas from a liquid stream through vortex separation. The principle

of gas-liquid cyclone separation is based on enhancing gravity separation by rotating and accelerating the fluid flow to increase

the separation force through centrifugation, which is particularly effective for high momentum dissipation and foam reduction.

In this study, the dual-cyclone separator was divided into two segments to minimize the pressure drop and improve the separation

efficiency. The numerical analysis based on change in the configuration of the dual-cyclone separator was performed using

commercially available fluid dynamics software (ANSYS FLUENT ver. 17.1). The mass flow rate of gas and liquid at the outlet

was calculated to evaluate the separation efficiency. In addition, the velocity vector field, the volume fraction, and the streamlines

were graphically depicted to elucidate flow fields based on the configuration change of the dual-cyclone separator.
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Fig. 1 Schematic of the modeled dual—cyclone separator

Table 1 Boundary conditions

Oil Water Gas
Density (kg/m’) 800 998.2 1.225
Viscosity (kg/m-s) 0.003 0.001 1.7894e-05
Operating Temperature (K) 288.16
Inlet Velocity 20 m/s
Turbulent Intensity 10 %
Turbulent Viscosity Ratio 10

Table 2 Parameters of model

Cases D, (m) hy (m)
1 025
2 02 05
3 0.15
4 025

5 (Ref) 02 0.4
6 0.15
7 0.25
8 02 0.3
9 0.15
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Fig. 4 Streamline of cyclone separator
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Fig. 5 Streamline of dual cyclone separator
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Fig. 6 Cross—sectional view of air velocity distributions in

(a) Reference model

the dual—cyclone separator

N oft
)

=N

POV )
% o

fo0] 27}
wpgoln] Ko Eg Ayl 2 AR v
8 o] & /1€ 0.4me) U5
2 Az wre

O
=
01_9_

S=FHIIAHES =28: Hi22d, H1S, 2019

St ChAS

—

Mol 2ElgE AT

o

Water.Velocity
Contour 1

55.74
50.17
44.59
39.02
33.45
27.87
22.30
16.72
11.15
5.57

0.00
[msr-1]

(a) Case 3

(b) Case 9
Fig. 7 Contour of water velocity in the dual—-cyclone

1H-r G50 v)X= IS Fig, 79 contourE
YEF ZolofA X}O]E Zt= F HEo)

Jo Az M oft @y

Zs L}E}‘/HE]- Case 9——] 39
Alo] HE HAo] A or 3 Q ]*E‘ %‘H
Z7kshe 1 Ak AalEo] olat El

2= 9l B Ao A ZF caseo| Ulst —‘-:Eqﬁ
7] fl5te] LA o] AFRF dhe HHOP@'E}(Flg &
2). 243 =9 AT % Y oY B =9 E%Et
jH] E7olM s A9 EERE Akt }‘Ol‘:}

o 17w o] walel wet 7 Aol Ha

2 Aole mylon, fA45 45 REES 9
% BY AL2 oAdH case 99 H$ 7MY

k.

o 4

1

o o
o o.,>;
nl

L
== FUIO
e

oo r>~
(<0
= -

2

4.8 B

B AN EaEAE SR FEE ol gste] A
olZE Hel7le] HETE W AR YA 2 WA vl
7 5ol A Ggre wEAT. SATE fAL HE
T2 8] % Ao ATvER BaEs BN E77
Ae] 45 sgo] AL
ApUste] YAlElel ofat £zt AT o]oix|A) ¢
Ao BT, olF @5 SIste] ABRY A7
o] wiakg welste] §AI7H W 2]
Helnge PAAZ

o

(IN)

A0 Ry

1= 0 )

2
o



Separation Efficiency ( % )

90 -

0¥
A
Ho
gl

[l Separation Efficiency (Water)
[l Separation Efficiency (Oil)

1 2 3 4 5 6 7 8 9

Case

Fig. 8 Separation efficiency of dual cyclone separator

Case 99] 3¢

ABo] YA wisks B3] gHe WS 9w
XN

2o A e 7P w2 Eelads Uit o]
£ & Al 2 7k EHEANA HRFoR folEe A

H AlL ZENER

29 o] TabH 0% BeAZ 4 o 15AS 3

FF 37142 ATZ S FWKO vesselih 2

fBE] ol YTFAEA Ao|SE e/
5 et W 2L AT 5 YES T A2

(18IFIP—B089070—05)¢] 2|3 #‘%‘H%&‘%E}.

0

oy
Ho
=

Il

(1) Arato, E.G.,, Barnes, N.D., 1992, “In-line free vortex
separator used for gas/liquid separation within a novel
two—phase pumping system’, Kluwer Academic Publishers,
Dordrecht.

(2) Farchi, D., 1990, “A study of mixers and separators for
two—phase flow in MHD. energy conversion system’,
M.S. thesis(in Hebrew), University of Ben—Gurion.

(3) Erdal, F.M., Shirazi S.A., Shoham O., Kouba GE., 1997,
“CFD simulation of single-phase and two-phase flow in
gas-liquid cylinder cyclone separators”, Journal of Society
of Petroleum Engineering, 2, pp.436-446.

(4) Erdal, EM,, Shirazi S.A., Shoham O., 1998, “CFD study
of bubble carry—under in gas—liquid cylindrical cyclones
separators”, Journal of Society of Petroleum Engineering,
Vol.15, pp.217-222.

(5) Hideto Yoshida, Kouichiro Ono, Kunihiro Fukui, 2005,
“The effect of a new method of fluid flow control on
submicron particle classification in gas—cyclones”, powder
technology, Vol. 149, pp. 139~147.

(6) T.G. Chuah, Jolius Gimbun, Thomas S.Y. Choong, 2006,
‘A CFD study of the effect of con dimensions on
sampling aerocyclones performance and hydrodynamics”,
Powder technology, Vol. 162, pp. 222~230.

(7) SM.Mousavian., AF.  Najafi, 2008, “Numerical
simulations of gas-liquid—solid flows in a hydrocyclone
separator”, Arch Appl Mech. Vol. 79, pp. 395-409.

(8 Shi, S. X, Yu, Y., Yang, W. W. and Zhou, H. X, 2013,
Flow filed test and analysis of KYF Flotation Cell by
PIV,” Applied Mechanics and Materials, Vol. 331, pp.
200-204.

S=RHMD AR =28 M22d, Hi1E, 2019



	복통 사이클론 분리기를 이용한 다상유체의 분리효율 향상연구
	ABSTRACT
	1. 서론
	2. 본론
	3. 결과 및 고찰
	4. 결론
	참고문헌


