
24th Symposium on Fusion Technology

11 - 15 September 2006 - Palace of Culture and Science, Warsaw, Poland

TOPIC: I - Materials Technology

NUMERICAL INVESTIGATION OF THE IFMIF LITHIUM TARGET (P4-I-107) 

Sergej Gordeev(1), Volker Heinzel(1), Anton Moeslang(2), Viktor Slobodchuk(1), Dieter Leichtle(1)

1. Forschungszentrum Karlsruhe, Institut für Reaktorsicherheit Hermann-von-Helmholtz-Platz 1 76344 Eggenstein-Leopoldshafen Germany
2. Forschungszentrum Karlsruhe, IMF Postfach 3640 76021 Karlsruhe Germany

The International Fusion Materials Facility (IFMIF) facility uses a high speed (10-20 m/s) Lithium (Li) jet flow as a target for two 40

MeV / 125 mA deuteron beams. The major function of the Li target is to provide a stable Li jet for the production of an intense neutron

flux.  For the understanding the lithium jet behaviour and elimination of the free-surface flow instabilities a detailed analysis of the Li

jet flow is necessary.

Numerical investigations of the IFMIF Li – Target have been performed with the CFD code Star-CD. A number of turbulence models

were tested on the experimental data obtained at the water jet test facility of the Institute for Physics and Power Engineering (IPPE),

Obninsk, Russia. Calculated and measured velocity profiles and thickness of the flow cross sections have been compared. The most

suitable turbulence models were used for numerical investigations of the IFMIF Li-jet.

For the analysis of the IFMIF Li target 3D models of the nozzle and jet flows have been developed.

In the first part of analyses the nozzle flow effects, such as relaminarization of the accelerated flow, secondary motions and their

influence on the development of the viscous layer and velocity profile have been investigated. Further evaluation of turbulence models

was performed and recommendations for suitable turbulence models are given.

Calculations predict the complete laminarization of the flow at the nozzle outlet for velocities less than 10 m/s.  Within the transition

region of velocities between 10 and 20 m/s calculations show the laminarization only in the first convergent part. In this case the

acceleration dose not suppress secondary flows in the straight part near the nozzle exit.

The second task is devoted to the stability of the Li jet flow. To this end, the influence of the nozzle outlet boundaries, jet curvature

effects, gravity and surface tension on the free surface stability has been analysed. First calculations show, that such factors as gravity

and surface tension have only a minor effect on the stability of the free surface flow.  All turbulence models predict the secondary

vortices near sidewalls, which influence the shape of the flow cross section. The deformation of the velocity profile near the nozzle exit

leads to excessive turbulence production and flow instabilities in this region. The complete analysis of the jet flow behaviour will be

presented in this report.
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