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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper presents a numerical study using two-fluid model in order to compare the effect of
Received 10 August 2016 hydrodynamic and hydrostatic models for pressure correction term in two-fluid model in modeling gas-
Accepted 19 October 2016 liquid two-phase flows to provide a more accurate model. Two-fluid model is solved by Godunov

Available Online 23 November 2016 Approximate Riemann Solver. The two-fluid model is applied using both hydrodynamic pressure

correction term and hydrostatic pressure correction term for four sample examples including Water

Keywords:

Two phase flow Faucet Case, Water-Air Separation Case, Toumi’s Shock Tube Case, and Large Relative Velocity
Two-fluid model Shock Tube Case. Hydrostatic pressure correction term is neglected for vertical geometry, therefore, in
Pressure correction term this geometry; two-fluid model cannot be hyperbolic. Thus, hydrostatic pressure correction term is not a

Numerical simulation stabilizing term. Also, in horizontal pipe and for atmospheric conditions, hydrostatic pressure correction

term presents better results than hydrodynamic pressure correction term. But, in non-atmospheric
conditions, hydrodynamic pressure correction term presents better results. Therefore, in order to select a
suitable pressure correction term for two-fluid model, we consider geometry (vertical or horizontal) and
flow conditions (atmospheric or under-pressure). Also, hydrodynamic pressure correction term in two-
fluid equations system is hyperbolic in a broader range than hydrostatic pressure correction term.
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Fig. 3 Water faucet case, independent results of computational cells of
gas volume fraction profiles for hydrostatic pressure correction term
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Fig. 4 Water faucet case, comparison of the effect of the pressure
correction term for pressure profile
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Fig. 5 Water faucet case, comparison of the effect of the pressure
correction term for gas volume fraction profile
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Fig. 6 Water faucet case, comparison of the effect of the pressure
correction term for gas velocity profile
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Fig. 7 Water faucet case, comparison of the effect of the pressure
correction term for liquid velocity profile

ale 3B cep Jodon sl Lid ol ol dlie o b b 7 g

3,50 CFL =105 (gl 5 436 0.6 Loj ;o 0,5 6400 slows b Slsle

S o 8 i
2 ams e olas "4 S o lad g sl edel Cwdty gl
b meomal ay il o6 JUS G oS O b ages allis
53 Jae ,0 0y ol et allae Llos Jo b (6,20 ol Sealinng,oun

56



GoSh 3939 9 Slclowl @Bl

&l 55 65339 YL i Je ) Sy Jae )3 39390 likd Fumal @3 Sl GKlawlg)3ud Jie 9 SSaelia 3934 Yo Hil dulio

6 .
of Pty
: e AN
—~ [ 7 \
> L
E 4 I .‘/ \
> \
z \
o 3 A
s | '
: \
g 2f \
3 T exact \
[ == Hydrodynamic model \
1f/ — — — Hydrostatic model \
\
P S S U I IR B A )
0 1 2 3 4 5 6 7

Distance (m)

Fig. 11 Water and air separation case, comparison of the effect of the
pressure correction term for liquid velocity profile
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Fig. 9 Water and air separation case, comparison of the effect of the
pressure correction term for pressure profile
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Fig. 10 Water and air separation case, comparison of the effect of the
pressure correction term for gas volume fraction profile
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Fig. 14 Large relative velocity of shock tube case, comparison of the
effect of the pressure correction term for gas velocity profile
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relative velocity of shock tube case
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Fig. 12 Large relative velocity of shock tube case, independent results

of computational cells of gas velocity profiles for hydrostatic pressure
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Fig. 13 Large relative velocity of shock tube case, comparison of the
effect of the pressure correction term for pressure profile
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Fig. 17 Toumi’s shock tube case, comparison of the effect of the
pressure correction term for liquid velocity profile
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Fig. 18 Toumi’s shock tube case, comparison of the effect of the
pressure correction term for gas volume fraction profile
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Fig. 15 Toumi’s shock tube case, independent results of computational
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