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IFMIF is an accelerator-based neutron source with the purpose of testing and fully qualify fusion candidate materials. Two 40 MeV

deuteron beams, 125 mA current each, strike a target of liquid lithium flowing over a concave back-plate. The deuteron-lithium

stripping reactions produce an intense high energy neutron flux which simulates the fusion reactor irradiation.

To remove the beam power deposited on it (up to 10 MW), the lithium jet must have a speed around 20 m/s, which may give rise to

flow instabilities. However, a stable liquid free surface is a very critical requirement of the target system, otherwise the neutron field

could be altered. Therefore, the possible occurrences that could affect the hydrodynamical stability of the lithium jet are being

examined in the frame of EFDA Technology Workprogramme.

This paper summarizes the studies of the fluiddynamics characteristics of the lithium jet under the deuteron heat load, based on

applications of the CFX 5.7 code, a commercial Navier-Stokes equations solver with specific modelling of turbulence, like the classical

k-&#61541; among others. 

Significant effort has been dedicated to develop an optimized and reliable numerical mesh, able to illustrate the behaviour of the lithium

free surface and other issues like heat transport along the stream and to the back-plate, and lithium vaporization.

First activities were dedicated to explore the effects on the results of a three-dimensional unstructured numerical mesh covering the area

from the nozzle upstream the target to the exit of the target region. Subsequently, a more effective approach to this issue has been

undertaken by developing a fine two-dimensional mesh along the longitudinal flow direction, with refined areas in the free surface and

close to the wall regions. The numerical convergence criteria have been found to be strongly sensitive with respect to small

modifications of the adopted unstructured mesh.

Owing to the uncertainties associated with modelling the free surface of liquid metal with the available turbulent approaches, efforts

have been devoted to support the results by means of model assessment. Relevant information taken from open literature, although

concerning water behaviour, has been selected with the objective of correlating average free surface values provided by the code to the

actual statistic surface fluctuations, as a function of the adimensional Froude and Weber numbers, accounting for gravity and surface

tension effects.
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