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Numerical Analysis of Gasdynamic Characteristics
of Faraday Type MHD Generator

Toshiyuki AOKI, Kazuyasu MATSUO,
Nobuaki KONDOH and Toshihiro IKEDA

Numerical analysis has been carried out to explain and predict the choking phenomena and the occurence of
a shock wave in subsonic and supersonic Faraday type MHD generators, using a quasi-one-dimensional theory.
This study is intended to provide one of data bases for a large-scale MHD generator. The steady one-
dimensional conservation equations, coupled with the Ampere's law and the generalized Ohm's law, are solved.
It has been shown that, in the case of a divergent channel and that a loading factor is constant, the limiting length
of channel for choking decreases with an increase in an interaction parameter. A shock wave appears in a di-
vergent channel for a certain range of the interaction parameter. The minimum value increases with an in-
crease in the loading factor and with a decrease in the friction coefficient, but it is almost independent of the inlet

Mach number of the channel.

On the other hand, the maximum value increases with increases in the loading

factor and in the inlet Mach number, but it is almost independent of the friction coefficient.
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Fig. 1 Schematic diagram of Faraday type MHD
generator
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Fig. 2 Variation of Mach number in a constant
area channel as a function of Mi
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Fig. 3 Variation of Mach number in a constant
area channel as a function of K
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Domains and boundaries of a shock wave
appearing in a constant area channel as a
function of K
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Fig. 5 Domains and boundaries of a shock wave
appearing in a constant area channel as a
function of f '
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Fig. 6 Variation of Mach number in a divergent
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Fig. 7 Variation of Mach number in a divergent
channel as a function of Mi
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Fig. 9 Variation of Mach number in a divergent
channel as a function of N
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Fig. 10 Domains and boundaries of a shock
wave appearing in a divergent channel
as a function of K
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Fig. 11 Domains and boundaries of a shock
wave appearing in a divergent area
channel as a function of f
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