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Abstract

This paper describes the experimental and analytical results obtained for an MHD
channel with a two dimensionally shaped magnetic field configuration called “the SFC
-type”, The power generating performance was examined under various load conditions
and B-field intensities with a 2 MWt shock tunnel MHD facility. It is demonstrated that the
power output performance and the enthalpy extraction scaling law of the conventional
uniform B-field MHD generator(UFC-type) were significantly improved by the SFC-design
of the spatial distribution of the magnetic field.

The arcing processes were also examined by a high speed camera and the post-test
observation of arc spot traces on electrodes. Further, the characteristic frequencies of each
of the so-called micro and constricted arcs were clarified by spectral analyses. The critical
current densities, which define the transient conditions of each from the diffuse-to micro arc,
and from the micro-to constricted arc modes could be clearly obtained by the present
spectral analysis method.

We also investigated the three-dimensional behavior under strong magnetic field based
on the coupled electrical and hydrodynamical equations for both of the middle scale SFC-and
UFC-type generators. Finally, it is concluded from the above mentioned various aspects
that the shaped 2-D magnetic field design will offer a most useful means for the realization
of a compact, high efficiency and a long duration open-cycle MHD generator.
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