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Abstract: The paper is devoted to the scientific problem of control of hypersonic inlet shockwave at off-de-
sign state based on surface MHD aerodynamic actuation. The MHD kinetics model is established by a combina-
tion of Navier—Stokes equations and Ohm’s law, and the electromagnetism interaction is simplified as the source
terms of Navier— Stokes based on phenomenology and assumption of low magnetic Reynolds number, mean-
while, the Hall effect is taken into consideration which results from electron cyclotron effect in low pressure and
magnetic field intensity. The reasonability of the model is verified in contrast with experiment shockwave schlie-
ren image, and the regularity of location and width of actuation region, magnetic field intensity, conductivity,
energy conversion efficiency of MHD effect on the wedge shockwave is investigated by the model. The results
show that the surface MHD aerodynamic actuation includes Joule heat and Lorentz force effects, when discharge
power density is 3.8X10°’kW/m’ and magnetic field intensity is 0.34T, the MHD acceleration/deceleration actua-
tion can make the shockwave 6mm and 10mm ahead respectively. When magnetic field intensity is low, the

front—back ratio of pressure and magnetic field intensity increased as the result of leading role of the Joule heat.
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According to the regularity of actuation parameters, the actuator should be arranged closed to tip of the wedge,

magnetic field intensity should be enhanced, conductivity should be increased by improving the plasma source

technology, and width of actuation region should be increased appropriately.

Key words: Magnetohydrodynamic (MHD) ; Shockwave; Flow control; Surface discharge; Magnetic

field
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Fig. 1 Principle sketch of wedge shockwave based on

surface MHD actuation
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Fig.2 Sketch of computational domain and local mesh
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result of numerical computation
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