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Analysis of jet currents using the
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SST turbulence model to study an axi
carried out. The study analyzed the re
comparison with experimental data rega

simulations in
ion of velocity

ics of liquids and gases give rise to regions with
where characteristic movements called jets occur [1-2]. Jets can

generates vortices that move along and across the flow, which leads
omentum, heat and impurities between neighboring jets. As a result, a

umbers, the jet boundary layer can be laminar, but this is relatively rare. The
ost studied type of turbulent jet is a submerged jet propagating in a quiescent medium. In
e initial section of such a jet, the boundaries of the boundary layer are divergent surfaces
ersecting at the edge of the nozzle. On the outside, the jet boundary layer is in contact
with the stationary fluid, where the x-axis velocity is zero (U = 0), while on the inside it
transitions to a constant velocity core, where the flow velocity is equal to the outflow
velocity (U = U0).
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In this work, a comparative test of the SST model was carried out on the problem of an
axisymmetric cold jet. This problem is of interest both from the point of view of
applications, for example, in calculating jets in aircraft engine turbines, and from the point
of view of the availability of detailed experimental data [3].

2 Mathematical model

Since the flow is turbulent in nature, we will use the Navier-Stokes system of eq
mathematical model. The Navier-Stokes equations are a system of differential
that describe the motion of an incompressible fluid [4]:

guations
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Where:
- v is the fluid velocity vector,
-t - time,
- p - pressure,
- p - density,
- v - kinematic viscosity,
- F - external force acting on the fluid,
- V is the nabla operator that determimss the gra rgence of the vector field.
The Navier-Stokes equations, the s¢ vhi own as the continuity equation,
play a key role in describing the mov g iguid or gas. The first equation, the
Navier-Stokes equation of mgtian af 'the change in speed over time under the

pressure. These equations are a system of
s fields of science and technology, such as
v and others. They provide a mathematical
ows. However, many real flows are characterized by
onal models to describe them [5].

luded in many CFD packages.
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Here k is the specific turbulent kinetic energy (m? s 2), o is the specific rate of turbulent
ipation (s!). Other values are presented in works [5-7].

4 Solution method

Standard COMSOL Multiphysics solvers were used for the standard SST turbulence model.
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4.1 ASJ: Axisymmetric Subsonic Jet

The experiment used a jet (Acoustic Research Nozzle 2, or ARN2) with a radius of 1 inch
(254 mm). The exit Mach number for the particular case here is approximately
Mjet=ujet/ajet=0.51, while the "acoustic Mach number" ujet/aref is approximately 0.5. In
the experiment, an axisymmetric jet emerges into still (stationary) air. However, since flow
into still air is difficult to achieve for some CFD codes, here the CFD is calculated s

temperature at the inlet surface of the jet, as shown in Fig. 1a and fig.
calculation grid [8-9].
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Fig. 2. Comparison of an axisymmetric subsonic cold jet using the SST model with experimental data
for dimensionless axial velocity from the distance to the nozzle.
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In Fig. Figure 3 compares the results of an axisymmetric subsonic cold jet using the
SST model with experimental data for turbulent stress profiles for various sections.

12 =

— ST =550
55T R&=10000 | |
1 = 55T Ro=25000 | |

11

ViDiet

yrDjet

o030
02/

0.

o a.0n2 0.004 0.006 n.008 001

o ew
— 55T Re=5600
e 55T &= 10000 | 7]
— 55T fle=25000 |

¥iDjet

o 0.002 0.004 0.006 0.008 0.01 0012
wljet 2

x/Djet=10 x/Djet=15
Fig.3. Comparison of the results of an axis ) ic cold jet using the SST model with
experimental data, turbulent stres us sections under experimental conditions.

In Fig. Figure 4 shows e results of an axisymmetric subsonic cold jet
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Indeed, as the above figures show, the SST model may e
simulating jet motions. This may be due to limitations of t

simulation results with additional experimental
In any case, further research and refinement of
better results when simulating jet motions [21-32

Fig. 5 shows isolines of flow parameters.

Fig. 5. Isolines of flow parameters.
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6 Conclusions

The results of numerical simulations using the SST model to describe jet motions indicate
some limitations of this model.

The observed discrepancies between numerical and experimental data highlight the need
for additional research and refinement of the model.

It is possible that improved parameterization or modification of the SST model g
improve its ability to accurately describe jet streams.

Future studies, including comparisons with additional experimental data and
alternative turbulence models, will be useful to further understand an
modeling of jet motions.
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