
SOFTWARE NEWS FR9705995
THE N3S SYSTEM APPLIED TO ENVIRONMENTAL PROBLEM : THE SIMULATION OF FALUEL THERMAL PLUME

The discharges of nuclear power plants, especially in terms of heat, are restricted by a decree negotiated between the local
Administration and EDF. Each power plant has its own decree, which has a limited duration, typically 15 to 20 years. The
Paluel power plant, located on the shore of the English Channel, is one of the first units to be concerned by the expiry of its
decree. In order to help the constitution of the renewing file, EDF has commissioned LNH to estimate precisely the near field
of the thermal plume, as the absolute temperature at 25 m of the outlets is likely to be restricted once again by the new
decree. Thermal impacts of coastal power plants are usually studied with TELEMAC-3D at time and space scales of several
tides. This software has shown its capability to simulate the flow over large computational domains (more than 30 km long).
Nevertheless, it assumes some simplifications in the near field, which can limit the accuracy of the results close to the
outlets, especially assumption of quasi-hydrostatic pressure and coarse representation of outlets geometry. As N3S does not
exhibit these limitations, we decided to use it in order to compute precisely the flow near (and in) the outlets (the internal
part of the outlet was included in the mesh). The presence of the free surface, not accounted for in the basic version of N3S,
has been ignored and represented as a fixed plane surface with zero shear stress. This implies that free surface motions
remain small and limits computation cases to steady states (no tide). The results revealed that the flow pattern is quite
complex. The jet is splitted into two parts, due to the presence of a central obstacle inside the outlet. Moreover, some cold
water can enter the outlet as a whirl is formed, crossing the discharge section. Nevertheless, at 25 m of the outlets, the
maximal temperatures computed by N3S and TELEMAC-3D were found to be comparable, with relative heating falling to half
its value. Thus, N3S and TELEMAC-3D appear to be complementary tools : N3S enabling a precise description of the near
field and TELEMAC-3D being well suited for the thermal impact at the scale of the tide. A coupling could even be looked on.

by F. Marcos & F. Hofmann (EDF-LNH)
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SYRLIC: A LAGRANGIAN CODE TO HANDLE INDUSTRIAL PROBLEMS INVOLVING PAKUU-tS AND DROPLETS

Numerous industrial applications require to solve droplets or solid
particles trajectories and their effects on the flow, (fuel injection in
combustion engine, agricultural spraying, spray drying, spray
cooling, spray painting, particles separator, dispersion of pollutant,
etc.). SYRLIC is being developed to handle the dispersed phase
while the continuous phase is tackled by classical Eulerian codes
like N3S-EF, N3S-NATUR, ESTET. The trajectory of each droplet is
calculated on unstructured grids or structured grids according the
Eulerian code with which SYRLIC is coupled The forces applied to
each particle are recalculated along each path. The Lagrangian
approach treats the convection and the source terms exactly It is
particularly adapted to problems involving a wide range of particles
characteristics (diameter, mass, etc.). In the near future, wall
interaction, heat transfer, evaporation, more complex physics, etc.
will be included. Turbulent effects will be accounted for by a
Langevin equation. The illustration shows the trajectories followed
by water droplets (diameter from I mm to 4mm) in a cooling tower
The droplets are falling down due to gravity but are deflected
towards the centre of the tower because of a lateral wind. It is clear
that particles are affected differently according their diameter. The
Eulerian flow field used to compute the forces has been generated
by N3S-AERO, on an unstructured mesh.
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