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Coupling of the VOF and the two-fluid models for the numerical investigation of
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In the current study, two-phase flow of water and air over a stepped spillway is probed in the form of a
Received 13 January 2018 two-dimensional incompressible viscous flow. A novel numerical approach is used for the numerical
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° v > simulation which is a combination of two models: volume of fluid (VOF) which uses an interface
Available Online 08 April 2018

tracking algorithm for the simulation of the two-phase flow and two-fluid model which is based on time

and space averaged equations and cannot track the interface explicitly. The most important issue in the

Keywords: N X . -

Aerated Stepped Spillwa introduced approach is to couple the two basic methods and select a proper criterion for status change

Two phase flow between two basic methods. The latter criterion is based on an approximation from local distribution of

Hybrid method the interface at each cell. In the hybrid method. In order to investigate the aeration effect in the stepped

Two-fluid model spillway, the air suction is generated by designing some holes at the upper edge of the steps and

VOF N ) : . ]
considering atmosphere pressure for these areas. The obtained results divulge the amount of dispersion
is low at the beginning part of the step and also the hybrid model take more advantages from VOF,
while in the lower steps where the flow disperses two-fluid model has hegemony. The results are
compared in the form of pressure contours and streamlines as well as volume fraction counters. The
comparison shows that the results of the proposed method is closer to the experimental results with
respect to each of the basic model.
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Fig. 11 Water volume fraction distributions with hybrid model for
Yo = 0.3 and y, = 0.3 without aeration
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Fig. 14 Water volume fraction distributions obtained with hybrid model
with y, = 0 (two-fluid model) and y, = 0.2, with aeration for mass
flow rate of 15 liter/min
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Fig. 15 Static pressure (Pa) distributions obtained with hybrid model
with y, = 0 (two-fluid model) and y, = 0.2, with aeration for mass
flow rate of 15 liter/min
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Fig. 13 Water volume fraction distributions in hybrid model for
¥o = 0,0.1,0.2,0.3 with aeration
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Fig. 16 Water velocity (m/s) distributions for mass flow rate of 15
liter/min, for y, = 0, or two-fluid model and y, = 0.2
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Fig. 17 The streamlines obtained with hybrid model with y, = 0 (two-
fluid model) and y, = 0.2, with aeration for mass flow rate of 30
liter/min
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