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In this research two-phase slug flow regime in T-junction branching divider is examined in two
regular and irregular groups. Simulation is accomplished by OpenFOAM™ open source software.
Simulation uses single fluid with volume of fluid (VOF) method to follow gas-liquid two-phase
flow interface. Constant velocity boundary condition for inlet, constant pressure for outlet
boundaries and no slip boundary condition are considered for fixed walls. Since slug flow regimes
are one of the most complex two-phase flow regimes whose behavior could result in serious
damages to the downward equipment, the present research concentrates on the examination of
slug flow behavior in the downstream of the T-junction. This study has concluded that using
junction eliminates flow fluctuation so the pressure and air velocity values decrease. Although the
inlet of the vertical branch with cross section of 5×5 cm2 is not fully effective in decreasing
upward slugs, with the size of the inlet vertical side-branch from 5×5 cm2 to 10×5 cm2 and 20×5
cm2, pressure value of two-phase flow in the whole duct decreases. The consequences are the
slug flow decreases in downstream but the plug flow rises which means the objectives of the
research have been accomplished. To verify the numerical results, comparison was made with the
well justified previous works. The agreement was encouraging.

Keywords:
Slug flow regime
dividing T-junction
Volume of fluid method
OpenFOAM

  

1 -   
 

  
 .

 . 

1 

1- Flow Regime

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

10
.2

1.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

11
 ]

 

                               1 / 8

https://dorl.net/dor/20.1001.1.10275940.1394.15.10.21.5
https://mme.modares.ac.ir/article-15-8450-en.html


    

          T           

  

42  13941510  

 
]1[ .

 .
   

 .
)1- .(  

   .
 . -

) 1 -  ( 
   

 .

  .
) 1 - .(  

 
1 

 
  . 

) 1 - .(  
 

  .

2 T  .
 

 
T   

T 
090 180 ) 2 .(

3 4 .  

 .

 .
 .

 .  
  

1- Frothy
2- Orifice
3- Dividing
4- Combining

  
1- 

  
1- 

  
1- 

  
1- 

1  : )   :  :
 : 

  
   

   
5  6  .

 ]2[ . 
  .

  
  .
   :7 ]3[

 8 ]4[   :9 ]5[ 
   

(VOF) 
  1 (2 (

 10 ]6[.  

2 -   
 

 . 
 

  . 
   

2  T 

5- One Fluid method
6- Two Fluid method
7- Volume of fluid
8- Level Set Method
9- Front tracking Method
10- High Order Scheme 
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