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Numerical simulation and experimental investigation of the air-water two-
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, two-phase air-water flow was investigated experimentally and simulated
Received 01 December 2013 numerically using VOF method. The tests are conducted in Multiphase Flow Lab. of Tarbiat
Accepted 22 January 2014

Modares University. In order to evaluate the rib effect on flow regimes, experimental investigation

Available Online 15 October 2014 was conducted with ribs of different width and pitch where assembled on front and back side

Keywords: walls (side walls) of the duct during different test runs. The rib width and pitch were held

Two-Phase Flow constant during each test. The experimental work considered for different regimes of wavy, plug
Flow Regime and slug which generated in the ducts with and without rib applying various phase velocities. The
Ribbed Rectangular Duct effects of using ribs on regime boundaries are presented in the flow diagrams and discussed in

Numerical Simulation details. Compared to the smooth duct, the ribbed duct affects the different regime boundary

positions noticeabily. The results showed that in the duct with small sizes ribs, the first slug
initiates at longer time and distance in compare to the duct equipped with bigger size ribs. The
results show that for normal operational flow velocities, the ribbed duct decreases the slug area
on flow diagram map in compare to smooth duct. However, ribs facilitate the slug regime
initiation for phase velocities in accordance with slug generation, which is not benefit of
operational condition.
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8- Rotation Numbers
9- OpenFOAM (Open Source Software)
10- Plexiglas
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1- Topology

2- Front Tracking Methods

3- Marker Particle

4- Level Set (LS)

5- Volume Of Fluid (VOF)

6- Piecewise Linear Interface Calculation (PLIC)
7- Simple Linear Interface Calculation (SLIC)
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3- Courant-Friedrichs-Levy (CFL)
4-PISO
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1- Continuum Surface Force
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