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A Study on the Disk Type MHD Generator
Using a Shock Tube

Cherl-O Bae , Yoon-Sik Kim

Abstract

In MHD power generation system, enthalpy of the working gas is converted
to electric power directly through expansion in generator channel. It means
that electric power can be generated without a moving mechanical linkage
such as turbine blades.

The principle of MHD generation is based on Faraday’law of induction that
cletromotive forcelu XB) i1s generated when the working gas of velocity u
flows a channel in which magnetic field of strength(B) exists.

There are two types of generator in MHD generation; linear type faraday
and disk type hall generator.

Disk type hall generator’'s generation performance using helium gas seeded
with cesium as a working gas 1s the main target of this paper, which
superiors  to linear type Faraday gernerator in many points. Isentropic
cfficiency and enthalpy extraction rate of disk type shock tube driven hall
generator i1s discussed here.

It is studied the characteristics and efficiency of Disk type hall generator
driven a shock tube especially by measurement using a many Kkinds of
instruments,

Rogowski coils having the bandwidth of the 100[Hz] ~ 20[kHz] were used
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for measuring current flowing MHD disk channel.

Optimum load resistance of the MHD generator studied was 2.5[2].

In this experiment, obtainded maximum isentropic efficiency was 54.5[%] at
a 1{MW] thermal input and the maximun enthalpy extraction of 27.7[%] was
achieved. When the applied magnetic flux density increased, the extraction of
enthalpy and output electrical power increased remarkably. So it is considered
that the application of higher magnetic flux density is essential to get higher
isentripic efficiency.
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