Studies of simulations of two-phase water-air flows using ANSYS CFX
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This work presents a study of Computational
Dynamic Fluid (CFD), applied to an experiment,
currently under construction at the Thermo-
Hydraulic Laboratory of the Nuclear Engineering
Institute (LTE/IEN) [1]. This experiment will test
two-phase flows in vertical and inclined positions

This experiment consists of columns of transparent
acrylic tubes with an extension of 8 meters in which
there will be forced circulation of water and
compressed air. A frame receives these columns
and counts at the bottom with a swivel, so that the
entire assembly can assume any degree of
inclination from 0 ° to 90 °. This feature will allow
testing the flows in any degree of inclination

(Fig.1).

Figure 1. Experiment in inclined position.

This experiment will provide great freedom of
configuration, especially at the entry point of the
columns. Figure 2 shows an example of entry point
under study. The use of CFX will also allow
defining new conceptions that bring advantages to
this Experiment.

CFD simulations are now a great tool for analyzing
fluid dynamics. Commercial CFD software used in
this study, ANSYS CFX [2], has a record of good
performance for more than two decades. It uses the
Navier-Stokes equations as the basis for solving the
flow simulations together with turbulence analysis
models.

{
Figure 2. Proposed system of entry point for the
experiment.

This study used in the simulations, the k-¢ model,
which is a good turbulence analysis models
presented in the program. It also used the well-
established vertical flow pattern map developed by
Taitel et al [3] as a guide. Some points of this map
were then selected, corresponding to the known
flow patterns and these data transferred to the CFX
to simulate the flow. Then, the program simulate
the influence on the flows with the same data under
slope conditions.

CFX has a wide range of visualization tools for
analyzing the results of the simulations. The
contour view of the variation profile of a given
parameter is the most used and allows evaluating
well the influence of the angle of inclination on a
flow, as can be seen in figure 3. This form of
analysis was the basis of this study for all types of
selected flows.

Figure 3. Simulation of the influence of the angle of
inclination on a two-phase flow.
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