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4. Coalescence

5. Breskage

Sl ez Jold 6518 an Gl Sealiyg o Sliogas
odiSEn iy g9 g awiin il le 5 lajlh slagl m s
Jool @l og sz L8 s,y Slades JLad i1 mlbe
S sleesls Ly (gilwant @l s Gead Sauaslis

il e
Ly som s Ll g0 a0 (V) ) [YV] ] LSCen 5 S
0350 (y35 ;5iS 1) L8, (g & sl abais aly by, 5l eslil
et 6,555, T 5 45 sl ()1 el el o la (g3l
Bud 39 o0 o)y CFD SsSS L (Dol —deol> —slo) (slasl
(Oytee 5o dal DS Gldas gl LY e o i IS )
=2 2 5l owyp g e JB8) p QU ) S92g U1 (o

b bz 685 3 e sla S

& o5 aomii =¥

S5y ainey 55 oals plxil by gluard plod o (IS )5k

loodld) (28 @l b silwand jl Jol> mls (55l aw

ol ool plosl sba il ojls He5 Gla (Gali;.il.oﬂ

Sadgome b (g g o>, 4 CFD 5l S @ a5 sias o

il sl oy on ol 5 ST sl g, & o

Lol o 1, wikise glajls ol U olosd slo g5,

slayally 5 Slobee ;b 5 pitaw awiin a5l i

2,5 Glwand ()b

(8 —@Lo —delz) 551 aw 6L‘°W 5

39 05250 Jhow g dsl> O3 ez )L slaas 0 o550 ()
$3B390 4t Joo 5l GloS e idl S35 2 4 9351,
s el S5 L olyen o 36« Jas ol 45 a5 0,5 ooliiul
(glo—l>) bolue 59515 9 JBa b (Koo 518 S5 lgie
Dyl gn a8 S L s

Sl slosls o (JB B g 5, aslr Dl s 4z o (V
el 5 Jgtre (g5lg0 anls Jaw 3l oolaul il oS mlbe g
—Xed Al g b L8 g0 byl > ol o aS | >
by lsee SO L8 4 S0l Ll ), 5 w5 jls penlia
el (58 ST

Seelbusgyiap 59, 2 6B e Slag s SIS g Caale o8 o (F

1. Node Based

(1¥AY) 093 9 SLiad o losds - @23 juwns Jlw — Ylral (pomis w0 3dsee &a puiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe



9000 SR 5 I 4w ) iST) CFD il (o)

(LS —osls —al>) 5 (mle —asls —auls) (5 -l —mle)
(s>l cgm Lagts (ol )0 by L8 cw) a8 all e

anlss S50 5 oo Jlws prwew J55 9 (2b e gy Sllee
2ol b 5l eolaiwl CFD slaglwans oly Ban o

S5 ¢ ol ol LY (s oses 5l (Sl o Srio slaosls
ssbile 4 (D5hl) (ato des loand 5 2Ll Sl
3l b s atae l 993 45 Bl 0 e g e SNk
Sy Ygens slacssloand slp Lo 3,90 ciSin slaan e

4 |, CFD slogsluans Jol 0,554, b 1A .ol Gmli;.il.oﬂ

1S g (Jaio sleeiy g Dlegdge Cooms

,.iw"’ y 5 ‘5;‘-5)..\5 —0
ol pLol )3 SlgFans daaed carity iy <850 Jlo Suoles

&=l

[1] Schdlenberg, J, En, J. H., Hemped, D. C., "The
important role of local dispersed phase hold-ups for the
calculation of three-phase bubble columns' Chemical
Engineering Science 60, 6027-6033., (2005).

Fio 22l iledas" cp Slomy ep s oo ol (Y]
oS el M less ol el g Ghag i piad

YAVl caig i

[3] Murthy, B. N., Ghadge, R. S, Joshi J. B., "CFD
simulations of gas-liquid-solid stirred reactor:
Prediction of criticad impeller speed for solid
suspension”, Chemical Engineering Science 62, 7184-
7195, (2007).

[4 Zzhang, X., Ahmadi, G., "Eulerian-Lagrangian
simulations of liquid-gas-solid flows in three-phase
slurry reactors’, Chemical Engineering Science 60,
5089-5104., (2005).

[5] Behjat, Y., Shahhosseini, S., Hashemabadi, S., H.,
"CFD modeling of hydrodynamic and heat transfer in

fluidized bed reactors”, International Communications
in Heat and Mass Transfer, 35 357-368., (2008).

W o wp sole leyte ol Juriiiyd w0 dsS (£
Ol oo g ple oBails ol jLasil (gl Jlaw  woige
(YY)

[7] Matonis, D., Gidaspow, D., Bahary, M., "CFD
simulation of flow and turbulence in a slurry bubble
column”, AIChE Journal 48, 1413-1429, (2002).

[8] Bahary, M., "Experimental and computational studies
of hydrodynamics in three-phase and two-phase
fluidized beds', Ph.D. Thesis, lllinois Institute of
Technology, Chicago, (1994).

e oo a8 Sl 50 (651 e )l g 0 Jlil 4

(k-g) sslazel Jooe 3l oas plosl sl gjlwani iS04
Slapinw ;0 45 Lol 5l el sacis soliiwl o lasbu!
i,z L8 000 sl pgas 4 (5,955,
455 ol Ho 1 S e oy (6 ks Coenl a3l8 bogloes
RSM 4 RNG (k-g) J=wo = zol> (sl Jowe 5l oolaiwl o )lse
S8 Wi 0y |y iz sl § g Sl > Sl Sl as
Sl o el 55 4 038 €l pion VL, Lol 4
Olo) g atuid B o ainjls (Y pl jo (gileand cdo
dloo e Yo

Wl 05 Lojls oS 1> S s a5 (6318 A sbrpinew 0 (V-
Yol j0 (638 um slwg s 0,5 Ll 5l g5 o
B0 S0 Ggym 4 bgye doz 1 a4 dajls &5 > lade
08

by, (LS ~glo) 5 (el> —ple) 558 99 slapl > 50 (V)
S5y = Sz B S 6o 5l = A L
55l by Sl g0

9 Sl S5 5 S1pd S50 5l 3lre 2 S90S Hsb 4 (O
3l 3l 853 s Sl lS 3 oS Sl e S
55 Jne 35S g Sty o & o0 B,
5o daw laglwacds o ojlail g cpe L 5l cad
b 5l )50 10 0eb e B0 55l 9,5 LY
20,5 oo SYolas 81y 9,0 ol (sum 90 slasluans

ouds plsil CFD olallas iy ol 488 5 ion a5 jshailes

Lyl Lolul .ol 18 5 alosl o 5o awain UL Ll 8 cos

Slo oS oo 0 wuad Olabd o a4 i ol jo L >

Glwand winils a5 ol Jjee 4 Jlal sleosssy ¢ 558 o

5 Sbd (oo adlge a ja n el day a0 0l >

v ) (Pga A bl e Fhe 0l L8, )0 G2

9 s (OB e 00 Dl 3szg Jdo 4 &5 e

Sli 38 09 ss slonl piaw )3 )kl i > SO ot

(_gL:bW L) dju aw Lgl.(b)f )..Sl aS o] )“ L§7L> 39> g0

3 Gobwm 4S5 Sye—0 40 il sad plaal (G - mle —ol>)

(sl —mlo —mle) Ol o Jolss oland laaxly 9 Sljged

Iranian Chemical Engineering Journal - Vol. 13 - No. 72 (2014)



©ode Gilwars" iz ool wils wp b,2b e ey (A

(5&)5.‘15\) BN 6‘ ddb:l....:l CendBlS J9,> Go=xgd UL’):>

Ol o (cmdige o 0,555 uendl (Mgl had iy
OYAD)

sty b g ool B3 e vl ol [r-]
(\\‘VY) ‘U‘)‘e() (e w).) olKisls ;_:‘)L.M..J ‘@w -

[11] Lopes, R., Quinta, J. G., Ferreira, R, M., "CFD
modelling of multiphase flow distribution in trickle
beds', Chemical Engineering Science 147, 342-355,
(2009).

bl il iz e g old L o s [yy]

e dlze Maslr 58 gl gt CFD (giluand”

(Y’ ’9) sY? O)Loui': ‘& ».\.1.’> ‘Q‘)J‘ SOL W

[13] Bazmi, M., Hashemabadi, S. H., Bayat, M., "CFD
Simulation and Experimental Study for Two-Phase
Flow through the Trickle Bed Reactors, Sock and Dense

Loaded by Trilobe Catalysts', International
Communications in Heat and Mass Transfer 38, 391-
397, (2011).

[14] Bazmi, M., Hashemabadi, S. H., Bayat, M.,

"Modification of Ergun Equation for Application in
Trickle Bed Reactors Randomly Packed with Trilobe
Particles Using CFD Technique', Korean Journa of
Chemical Engineering, 28(6), 1340-1346, (2011).

Dehnavi, M. A., Shahhosseini, S., Hashemabadi, S. H.,
Ghafelebashi, S. M., "CFD Simulation of
Hydrodynamics and Heat Transfer in Gas-Phase

Ethylene Polymerization Reactors', International

Communications in Heat and Mass Transfer, 37, 437—
442, (2010).

Behjat, Y., Shahhosseini, S., Hashemabadi, S. H., "CFD
modeling of hydrodynamic and heat transfer in
fluidized bed reactors’, International Communications
in Heat and Mass Transfer, 35 357-368, (2008).

Li, Y., Zhang, J,, Fan, L. S, "Numerical simulation of

gas-liquid-solid fluidization systems using a combined

CFD-VOF-DPM method: bubble wake behavior",
Chemical Engineering Science 54, 5101-5107, (1999).

(19]

(16]

(17]

[18] Behjat, Y., Dehnavi, M. A., Shahhosseini, S,
Hashemabadi, S. H., "Heat Transfer of Polymer
Particles in Gas-Phase Polymerization Reactors’,

International Journal of Chemical Reactor Engineering,

Vol. 6, Article A81, (2008).

Panneerselvam, R., Savithri, Surender S. G. D., "CFD

simulation of hydrodynamics of gasliquid-solid

fluidised bed reactor”, Chemical Engineering Science

64, 1119-1135, (2009).

Grevskott, S., Sanns, B. H., Dudukovic, M. P., Hjarbo,

K. W., Svendsen, H. F., "Liquid circulation, bubble size

distributions, and solids movement in two-and three-

phase bubble columns®, Chemical Engineering Science

51, 1703-1713, (1996).

MitraaMaumdar, D., Farouk, B., Shah, Y. T,

"Hydrodynamic modeling of three-phase flows through

a vertical column", Chemical Engineering Science 52,

4485-4497, (1997).

[22] Jianping, W., Shonglin, X., "Loca hydrodynamicsin a

gas-liquid-solid three-phase bubble column reactor”,

Chemical Engineering Journa 70, 81-84, (1998).

Li, Y., Zhang, J,, Fan, L. S,, "Numerical simulation of

gas-liquid-solid fluidization systems using a combined

CFD-VOF-DPM method: bubble wake behavior"

Chemica Engineering Science 54, 5101-5107, (1999).

Padial, N. T., Vander Heyden, W. B., Rauenzahn, R.

M., Yarbro, S. L., "Three-dimensional simulation of a

three-phase draft-tube bubble column”, Chemical

Engineering Science 55, 3261-3273, (2000).

Matonis, D., Gidaspow, D., Bahary, M., "CFD

simulation of flow and turbulence in a slurry bubble

column”, AIChE Journal 48, 1413-1429, (2002).

[26] Feng, W., Wen, J,, Fan, J, Yuan, Q., Jia, X., Sun, Y.,
"Loca hydrodynamics of gas-liquid-nanoparticles
three-phase fluidization", Chemical Engineering
Science 60, 6887-6898, (2005).

[27] Wang, L., Zhang, Y., Li, X., Zhang, Y., "Experimental
investigation and CFD simulation of liquid-solid-solid
dispersion in a stir red reactor”, Chemical Engineering
Journal 65, 5559-5572, (2010).

[28] Jakobsen, H. A., Chemica Reactor
Springer, Norway, (2008).

(19]

(20]

(21]

(23]

[24]

(29]

Modelling,

(I¥AY) 093 9 Siat 0 )louis — @23 jaww JUw — Yyl oy (s Sieo &g paiss

© 0 000000000000 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000.

OYe



