T1 2022 “Turbulence and Interactions”

Interaction of a turbulent, submerged jet with a free
surface

P. M. Carbone!, D. Maraglino!, D. De Padova!, M. Mossa!, F. Zonta?

! Department of Civil, Environmental, Land, Building Engineering and
Chemistry, Polytechnic University of Bari, Bari, Italy
2 Institute of Fluid Mechanics and Heat Transfer, Technical University of
Vienna, Vienna, Austria

Jets play an important role in a number of environmental and industrial flows. For
example, in the marine environment, wastewater is usually discharged as a free, turbulent
jet, which mixes with the large water mass of the recipient fluid body and gets diluted in
order to minimize pollution effects. Thus, the study of the behaviour of jets is important to
accurately assess their impact on the surrounding environment.

In the present work, Large Eddy Simulation (LES) is used to study a submerged,
turbulent, round jet discharging into a cubical domain delimited by a top surface which
should mimic the top surface of the generic terrestrial water body; the Reynolds number

d . o . . o . : .
Re = uT (where u is the jet inlet velocity, d is the jet diameter and v is the kinematic

viscosity) at the jet inlet is 2x10*, while the ratio between the height of the domain /4 and d
is equal to 17.5. Scalar and vectorial quantities such as velocity and pressure fields are
investigated to calculate the penetration depth of the jet, its spready, the flow entrainment
and other related quantities. Comparisons with available literature data will be given.
Possible simplified models and parametrizations will be also discussed.
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Figure 1: (a) Instantaneous velocity component along the jet axis and (b) Turbulent kinetic energy
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