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In  1971,  J.  A.  Baylis  and  J.  C.  Hunt  describe  how  flows  are  generated  in  magnetized 
conducting  fluid  by  an  electromagnetic  forcing  in  channels  [1,2].  They  demonstrated  the 
relation between the J×B force and the flow in the channel. This flow cannot be estimated 
without  the  induction  force which  limit  the  current  propagation  to  the  channel  walls  and 
without the viscous term which is limiting the flow amplitude. The physic is then governed by 
the Hartmann number, the magnetic Prandt number and the amplitude of the electromagnetic 
forcing.
This flow is also shown to be unstable for strong forcing or strong magnetisation. Alven-
waves develop on Hartmann layers [3] and degenerate into turbulence. This is observed and 
studied in recent experiments [4-6]. A strong effort  on numerical simulation was made to 
reach the instability criterion observed by T. Moresco and T. Alboussière: 3D simulations was 
required to reach it [7,8]. 

The work presented here is 2D simulations of this  Hartmann flow. Despite the instability 
criterion, we rely on several publications which show that both the flow and the turbulence 
have 2D characteristics [9,10,6]. We investigate the impact of channel aspect ratio on the 
inertial instabilities and on the inductive instabilities present at high Prandtl number.
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