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ARTICLE INFORMATION ABSTRACT

Original Research Paper Many models have been applied to slug flow using laminar flow condition. The results obtained from these models are not
Received 08 June 2016 consistent with the physical behavior of slug flow. Furthermore, discussion on the turbulent models is very rare or not related to
Accepted 29 June 2016 such flow regime. The slug regime is a complicated regime with shear flow and high strain in addition to some vorticity at some

Auvailable Online 28 August 2016 sections of the flow.

In the present attempt, in the first stage, the turbulent models differences, the initial assumptions to
gﬁjy"‘"”dS: drive, privilages and shortcomings have been considered with details. Then, its consistency with the
Turbulence physics of slug flow was analysed with high accuracy. In the second stage, simulations using different
Vortex turbulent models were conducted. The obtained results were compared to each other and with the
Simulation experimental results of other investigators. Finally, the most consistent model with the physics of the
VOF slug flow was selected. The turbulent model of RNG k-& showed more reliabilitycompared to other

turbulent models. Thus, it was selected and used to obtain slug flow behavior with higher accuracy. The
parameters as pressure distribution during slugging, slug mixture velocity, slug initiation time and
position from the duct inlet with RNG model were conducted and presented with detailed explanations.
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Fig. 6 Experimental investigation results on slug flow [14]
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Fig. 10 Ansari Numerical result on slug initiation [8]
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Fig. 13 pressure drop across slug in numerical modeling with three
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Fig. 14 pressure on two side of channel of numerical and experimental
investigation by Vallee et al. [5]

(5] (2,5 5 s o2lEsloj s oue b Gobulyy JUS s g5 Ltd 14 IS

Sgguinn Sls I8l 5o Ol b,z Gli 5o als ) § sl .l oas

Foslinal pgil g by g Ohgdie 2 (pdyy Lo ggige cnl e
o ilaze! o Je

Shager -5
&g oS g Sl bz ggdy 5l AU (Lol MLe @ 4z L
sl Jel sl 0bz il ol ean mlie 0 silge slagh >
Lol J0555 2 o0k 5 Comel 5l s

SFUS & axg by Ol oy g Sy sl 4, ol o
9 08kee cuyn @ bz ol d g eslinal 5)5e SAlaél gla Joe
a3y by w) ol b it Lalindl gle Joe )55l

sl olos o oilizdl g Jas gl Slasie gwyn bl )
ladas 51 ol wlia 5,55 oy Sp cligile 5 bl SYoles
RSM' 4 k-0 oslgils sloae aisle w23y ol olodoe sl amiliols
odlgils slaJon len o5 ouile Bl sl oo duzme suyp b ood Bi>
Sleas RNG Jow dogl b calizee slagjloJoe ploxil 5 aitus K-g
Sl oy )1, giledse sl aleidl Jae Gl 5 e

! Reynolds Stress Models

323

8 A
] S Turbulent Model
4 /.- — - - K-¢ Standard
{ —---— K- Realizable
—— K- RNG

52 (=]
L1 L1

Mixture Velocity (m/s)
=

3 ]
P2 L T — -
il
1 4
0 T T T T T T T »
0 02 0.4 0.6 0.8 1 1.2 14 1.6
Time (s)

Fig. 11 numerical modeling of slug mixture velocity with different
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