[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1394.15.4.44.6 ]

75-67 Yoo 4 o plasis 15 0,93 1394 145 ()30 SuilSo (wIiyo Alxo

GRSy ole dolinle _EE=1
4 . A
I Sl (gwiigo = 3
= LIRS
mme.modares.ac.ir u/')/;‘g;:%,

NI Wl cwid S golyl (Silwding 9 bo - I s o Oelluw (Sl e

3 *2 s (e 1 -
Ol (sugosane « " puaddi ol 4o ¢ goruld (paiua yasl

5 ssb il dales inio oKl (SlKe pwige b)) pulisls =1
Oyt ¢ ook il s dnlgs imio oSl (Sl g lutily =2
Ol pte Sy ol ( Sole putine jbdkiwl =3

shams@kntu.ac.ir 46167-54789 ., seio o)y *

saSs Al YL

ol g, dlie

1393 5504 il 5

1393 30z 08 1 s
1393 yeq0 28 1ol 5 41

D59y 4 bl (Silodd 5 ol 93939 (i slajiahl s b 5 iyl glo S5 goniSar 3 Slas gy & adlllae oyl
ooiin sl e il (sl gauin gl canlie (eSS LBl g el 05 a3l sl YL Kol

318 ae Glajen s & (il LS 3l 639y9 )] 5 (63909 Sugls 453959 oo aw (Al pl )33l el > Slas gur Ol Al

Gilae el ol (gl Jao Sl = bl (39, jleslital b s (6595 iy 5 0l el il e (ilwdnd (sl pl =l ) e

2929 81y b 505 5158 oo (gl e salalls S g oo SRRl (0399 gl LR 5 5 5B e Jlade by giludnd ol

s (639)5 (ouin (gloyiall yudi b YL Gl mle Joo (sl dige sl G e )l 3925 (5lSus (639)9 glaie aw o »iil el Jo

Jaa 122050 YU jl glo Joo il el (63959 sr9ly Sl o Comd & ol S I (9099 L)) 9 (53959 claile YA J
Ay o YLl mle Jao g 4Bl ials oy 5158 Jeo Jlade aigy

2b 5 syl snsTas
b s (g3ltinge

Modeling Gas Liquid Cylindrical Cyclone Separator and Optimizing
Effective Geometry Parameters

Amirhosein Ghasemi?, Mehrzad Shams*1, Mohammad Mahdi Heyhat2

1-Department of Mechanical Engineering, Khajeh Nasir Toosi University of Technology, Tehran, Iran
2-Faculty of Mechanical Engineering, Tarbiat Modares University , Tehran, Iran
*P.0.B. 46167-54789 Tehran, Iran, shams@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT

In this study, performance of gas liquid cylindrical cyclone separators and the effect of changing
geometrical parameters of cyclone separators entrance are investigated. The cyclone is simulated
with computational fluid dynamic methods. After choosing a suitable mesh grid for the cyclone
and checking grid independency, the effect of changing entrance geometry on gas carry under and
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liquid carry over is investigated. Geometrical parameters, especially inlet geometrical parameters,
have considerable effect on optimizing cyclone separators performance. RSM model is used for
turbulence simulation of the flow and two phase flow is simulated using Eulerian- Eulerian
approach. In this simulation, inlet cross section, inlet angle and inlet height relative to the cyclone
bottom part are optimized. Results show that GCU decreases with decreasing nozzle's inlet angle.
An optimum point for GCU was given with changing inlet altitude relative to the bottom of the
cyclone and inlet nozzle’s width. An optimum point for LCO was obtained with changing inlet
altitude and inlet nozzle width. Increasing inlet angle causes a decrease in LCO. In optimum
model, gas carry under decreases significantly and liquid carry over is eliminated.
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1- Gas liquid cylindrical cyclone(GLCC)
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1- Gas carry under(GCU)
2- Liquid carry over(LCO)
3- Zero net flow holdup
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- Multi Objective Genetic Algorithm(MOGA)

- Screening

- Nonlinear Programming by Quadratic Lagrangian(NLPQL)
- Multi-criteria Optimization

- Vector Optimization

- Non-Dominated Sorted Genetic Algorithm

- Pareto
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