Steady states in visco-resistive MHD in tokamaks
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Study of steady states in JET and ITER conﬁguratlons

(v.V)yv =JxB-Vp+vW?v Force Balance (1)
E+ vxB=nJ Ohm’s law (2)
VB =1,J 3)
VXE =0 Faraday’s law 4)
Vv=0 incompressibility condition (5)
V.B=0 (6)

This system of equations is solved with the Finite Element
Method (FEM) using FreeFem++ open source in toroidal
geometry with axisymmetry.

We fix the resistivity n and we vary the viscosity through the Hartmann number H= (nqv)-("»

The system of non linear coupled equations was solved for no slip boundary conditions : we impose that
the velocities at the walls are zero. We impose the external electric and magnetic fields.
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Numerical Results in ITER and JET configurations using

FreeFem++
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Numerical Results in ITER and JET configurations using

FreeFem++
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JET parameters: R=3m, r=1.25m, n=6.7e-7cm?/s ,
Toroidal B =0.87T

ITER parameters: R=6.2m,r=2m, 1=6.7e-9cm?/s ,
Toroidal B =5T

<vphi= in Alfvenic units
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