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A Direct Numerical Simulation has been performed in FLUENT 6.3 on a simple flat 
configuration with an adaptive mesh. The geometry consists of a main channel with a ratio 
1:1 of height to length, in which 35 square channels of 2 mm in width compose the inflow 
boundary. In order to create a relatively unstable flow near the exit of the channels, the 
seeding-flow is fed in the central one with a velocity approximately 6 times higher than the 
others (3.3 m/s). The Reynolds number in this channel is, however, such as to ensure a 
laminar initial motion (Re = 470). Starting from a fixed time, which is conventionally 
assumed to be equal to the value zero, the flow is seeded with massless particles at the tip 
of the rim, which separates the central duct with the lateral ducts in correspondence of the 
first contact point. The trajectory of the particles is simulated in MATLAB using an 
Eulerian-Lagrangian approach. In practice the trajectory calculations are performed using 
the local continuous phase conditions as the particle moves through the flow. The 
interpolating curve determines the intermaterial line at different times. From this point of 
view, the interface is defined as a set of particles that have same border of the jet 
confinements. In this case, a unitary mass fraction is distributed along the points of the 
input section of the small central channel. This approach can provide a critical evaluation 
of the mixing processes (molecular homogenization) from stirring processes (not diffusive 
homogenization) of gaseous flows. For the flow configuration abovementioned the 
intermaterial surface evolution is obtained and it is showed in Figure 1. 
 

 
Figure 1. Intermaterial surface evolution for t=0.05233 s. 
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