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Pre-ionization of the non-equilibrium MHD generation
plasma by diagonally arranged wedges

by Masahiko MIYATA

(Abstract)

We have conducted non-equilibrium MHD power generation experiments with using
a shock tunnel. Pure argon plasma made by a shock wave compression is expanded
in a Hall generator which has ringlike (octagonal shape) copper electrodes. Pre-
jonization of the plasma is made by diagonally arranged 15 degree wedges at the
position of 28 cm behind the stagnant. These wedges produce weak shock waves to
heat up the plasma and to sustain the conductivity which is sufficient to get non-
equilibrium ionization. The pressure rise by the shock wave would affect the velocity
of the plasma, however, reduction of the velocity would be small by appropriate
design of the wedges and gain due to the pre-ionization would exceed the performance
reduction with the pressure rise. MHD generator performance of this diagonal wedge
duct was measured and compared with those of a duct with 15 degree wedges. The
Faraday voltage in the duct with the diagonal wedges is larger than that in the duct
with 15 degree wedges, however, the Hall voltage is smaller in the diagonal wedge
duct. The Faraday wvoltage distribution in the diagonal wedge duct becomes smooth
as compared to that in the 15 degree wedge duct. The Hall current shows nearly
constant value of about 8A when the stagnation temperature of the generator is
reduced even to 2900 K, which indicates the effective pre-ionization of the plasma by
the wedges. We have concluded that the effective pre-ionization was made by the

diagonally arranged wedges at the entrance of the generator.
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Fig. 1 Schematic diagrams of the duct with (a)
diagonally arranged wedges and (b) 15
degree wedges.
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Fig. 2 Distribution of the Hall voltage measured
by electrodes in the generator.
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Fig. 5 Hall voltage-current characteristics for the
high stagnation pressure.
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Fig. 6 Distribution of the static pressure in the
generator,
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Fig. 7 Hall current variation as a function of the
stagnation temperature. The Hall current
remains nearly constant above the stagnation
temperature of 2900 K.
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