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The present study carries out three-dimensional numerical simulations of fluid dynamics and electrodynamics in a
cylindrical shaped MHD generator with strong MHD interaction. An analytical condition is based on the
experimentally operating condition of the pulsed MHD generator “Pamir-3U” with rectangular cross section.
Numerical results show that an oblique shock wave with three-dimensional structure occurs in the cylindrical shaped
MHD channel. The oblique shock wave is generated by Lorentz force strengthened in the center of circular
cross-section. At the downstream of the oblique shock wave, electric current constricts near the electrode edges on the
circular cross-section. The current constriction occurs by appearance of boundary-layer separation.
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Table 1 Analytical condition.

Parameter Value
Inlet Static Pressure [MPa] 2.6
Inlet Static Temperature [K] 3638
Inlet Velocity [m/s] 1274
Inlet Mach Number 1.02
Wall Temperature [K] 2300
G-factor 1.1
Channel Voltage [V] 200
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Fig. 3  Distribution of applied magnetic flux density B, along

z- direction.
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Fig. 5 Iso-surface of mass density gradient in cylindrical
shaped MHD channel.
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Table 2 Effective generation volume of MHD generators with
circular and rectangular cross-section (V=200 [V]).

Active Total volume

Channel . Volume
shape generatog region of cha3nnel ratio [%]
[m’] [m’]
Cylinder 3.04Xx 1072 4.84%x107 62.9
Rectangular 3.50%X 10 4.50x107 77.9
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