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PHYSICS AND NUMERICAL SIMULATIONS OF MHD ACCELETRATED
SUPERSONIC BOUNDARY LAYERY

Su Weiyi® Chen Lihong Zhang Xinyu
(Key Laboratory of High- Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China)

Abstract The mechanism of magnetohydrodynamics (MHD) controlling on supersonic flat-plate turbulent
boundary layer was explored in theory and numerical simulation. The collision frequencies between the electron-
molecules and ion-molecules at the boundary layer were obtained by low frequency approximation in the plasma,
and the force balances for electrons and ions were set up to solve the plasma velocities, polarization electric
field and the boundary layer velocities. HLLE schemes and LU-SGS method were used to numerically solve the
sst-kw turbulent model. The results show that, (1) the relative error between numerical results and theoretic
results are in the range of 7%; (2) in the absence of electric field, the Lorentz force can decrease the skin friction.
With an external electric field applied, the low velocity fluid in the boundary layer can be accelerated; (3) in
the outer layer of boundary layer, the interaction parameter decreases with the distance to the wall, but in the
inner layer as the viscous force dominates the flow, the interaction parameter increases with the distance to the

wall.

Key words MHD flow control, boundary layer acceleration, low frequency approximation, supersonic bound-

ary layer
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