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CFD Simulation of Operational Parameters Effects on Mixing Quality of Two-
phase Gas-Liquid Flow in Agitated Vessel
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this contribution, behavior of gas phase distribution in a two phase gas-liquid stirred vessel with
Received 13 February2018 Rushton turbine was studied by computational fluid dynamic (CFD) technique at different operational
Accepted 08 April 2018 conditions. The multiphase flow regime in the vessel was simulated by Eulerian-Eulerian multiphase
Cipilibie tukme LLbtay 0l flow approach and turbulent flow behavior was described by RNG k-¢ model. By studying the operating
conditions based on the aeration number and Reynolds number of the impeller, the volume fraction
Keywords: e hag o . : i f
Two phase stirred vessel distribution of the gas phase in the vessel and the effect of the vortices in the gas phase accumulation
CFD simulation were investigated. The results showed that, the volume fraction of the gas phase in the upper region of
Eulerian-Eulerian model the blade is 2.4 times the average volume fraction of gas fraction in the down region of the blade. By

gas phase distribution

. increase in the Reynolds number of the impeller, the gas phase mixing quality increased due to the
impelier power

formation of larger vortex regions, which showed a 22% improvement in the mixing quality based on
the standard deviation of gas phase distribution. Also, the results showed that increasing the aeration
number and the Reynolds number of the impeller, the gas phase holdup in the vessel enhanced by 49%
and 56%, respectively. With study of the power number, it was observed that with increasing the
aeration rate in the fixed impeller Reynolds number, the amount of power required for mixing decreased
by 23%, and in the constant aeration number with increasing impeller Reynolds number the power
consumption increased by 32%.
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! Computational Fluid Dynamics (CFD)
% Cavity regime

WWW.SDPD.ir


http://www.SId.ir

Archiveof SID

11

[CEE

HDjad oje 23 pale=) 53193 0lss BWAI CaisS )3 ilalac daalpub 3 090 CFD (g)lwasub

=8 Bsq=L ale ;1) plg 51 51y psiias 5 Siwge dolas ol
ol (555 by bl 3 b e JE pae LD 0 (G
gl go il (2) 5 (1) Ly, il 5 5 gl olfss o (RANS) 5y,

a(?tp")+V-(aqpquq) =0 g=LorG 1)
6(%;,,%) +7- (“qﬁ'ququq)

= =aVP+V Ty + agpad + Fouc @
+ Fitees + Fomie + Frase

Fyo GRS S gl S 4 g P llg g g Tgerr G98 Ly, 50
chugie S g oy il ez S hadae b kulld o
(G 55 5 @) glo) £lg 6 q mgp; ole 5 (W15 Olid (lad
O

s @ﬁn,m Sﬁtd,LG ‘ﬁvmm Fiifer clayallh (2) aad, o
Sy Seadl Ll silre g wid @le i G5B G slag
i lag o358 slog s (e 5l oad plal Slalllas bl a2tl o
O35 A B LB Sy (g5 @ S (Suidl Jlasil gilone o
bl 3 B35 g9y Sl Jimgss ol ;8 CED Jow o [28 ,15] azal e
127 17] 598 0 s B) ala), Lawgs badia > LS

3 1
Fpue = ZCD.LGpLaGaL T lug — uyl(ug —u,) 3)
P
o d\3
M:m(—") C=65x10" @
CDD A

Sy 55elsS Jsb wbie 5 B 6 slacle JkE cip 4l gdy &
bl @) J O Lals, ool 5 (@) alaly Gy il

:A}J}fsn
2.667Ed 2
o=me((57) [Raroses) o
dy|v; — v,
Re, = —VL ©
_(%
. (EL) ™
s = 0403 (E)M &t @®)
PL

Ol Soleiw a3y wd 4 0 98, vy, la )b 568 kailg, o

55y a3 il o g RS g hedie obyz 0 M dlax o)
.09..."50 t.Jb).u Cn.:\.li,b )|')5] ep 2 UDF‘h-ass ._?Ja Ln.z)...o d.]ml)ﬁs ol

rgde ol dlolas -3-2

RNG k — & alolas 5| Ubgiin ol 8, jbodens 5y Gedos ol o
cle 4RNGhk—¢ Jaok—e glaJoe gl o sl el oolazl
ok B Gudin 2 s QU S5 ol Sl gty
ez il sl Vol e 1) g es (e g0 Shgtie
Lglsa 58 6Ly RNG k — & Jow ol € Laasls 5 (g3, M1 o k Laalo 5
1291 Wissco Lo (10) 5 9) daly, Lol 5

a k
% + 9 (Omtmkin)
=V (]"k (nuiam.m + #L,m)v”‘m) + Giem

~ PmEm 2

* Reynolds-averaged Navier—Stokes
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Table 3 Operational conditions at different Ng values

. No Q(m?/s) Shbes Lil,o
0.016 0.039 3.43x10°* RT-NQ-1
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0.034 0.077 6.77 X 10~* RT-NQ-3
0.039 0.090 7.90 x 10~* RT-NQ-4

SVl &b o 98], 0 slp e Sllee Lulis o 55 56 oo
25 5 0y Vb 0 geas Sde pmyp sbiie @ )0 1 0p
2 a8 jshilen oo oo oy 5 S 0 55 51 e s 5Lyl 5 gaze
slals S (e gy e a0y VL o wsde ssalie JSO G
4l ol 5 5B 1 pes el g aniF 0 YL & 5 5B oL

WWW.SED.ir


http://www.SId.ir

Archive of SID

[CIRNCgel] D130 pad 03%e )3 pale= )15 5595 ulsa bWAl S 33 ildas Joalub Hil 095 CFD (s jlwasd

Reimpe!i" aliss JA_JUA.- 3% ey Oee ‘!_L_-.Lo.ﬁ h{',-:a“ Js-.L’?

Table 4 Operational conditions at different Rejp, ey Values

o Rejmpeller N(rev/s) Slles Ll
0.027 91719 10 RT-Re-1
0.025 137578 15 RT-Re-2
0.021 183438 20 RT-Re-3
0.016 229297 25 RT-Re-4
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