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Non-egquilibrium Hall MHD Generation Experiments with
Strong J X B Interactions

by Masalhiko MIYATA

Abstract: Performance of the linear Hall MHD generators with strong JXB interac-
tions was measured making use of a pressure driven shock tunnel. We compared the
performance of two types of the generator ducts. Type A has the Faraday electrodes with the
Hall connections and type B is “pure” Hall gencrator with continuous clectrodes trans-
versely to the flow. The Hall potential in the generator A is one order smaller than the
ideal theoretical value, which shows the effects of JXB force, however, in the generator B
the Hall potential is cqual to the ideal value. This fact shows that the current path
deflection due to the JXB force is prevented in the B type generator by the continuous

electrodes transversely to the {flow.
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Fig. 1. Schema of the shock tunnel MHD generator



Fig. 2. Photo of the experimental apparatus viewed
from the low pressure side. Two ducts A and B
arc shown in the photo.
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Tig. 3. Type A diverging gencrator duct.
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Tig. 4. Pure Hall (type B) generator duct.
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Driver Pressurc (H2) 11 atm
Initial Pressure A 130—390 Pa
Shock Speed 97 M
Stagnant Pressure 0.26—0.39 atm
Stagnant Temperature 7500—6300 K
Stag. deg. of ioniz. 2.5X10-

Stag. Electron Dens. 2.0X102 1/m?
Flow Velocity 1900 m/s |
Static Temperature 4300 K |
Magnetic Field 0.97—0.49 T |

Table Gasdynamic performance of the shock tunnel. Stagnant degrce of ionization and electron
density were calculated assuming thermodynamic equilibrium at the stagnant.
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Fig. 5. Stagnation point temperature vs. shock wave velocity.
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Fig. 9. Hall V-I characteristics of the A type
generator.  When . the  pressure  be-
comes higher, Hall voltage is strong-
ly reduced. '
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Fig. 10. Hall ficld vs. Faraday current in the
A duct. When Faraday current be-
comes above 20 A, Hall ficld is
saturated to 80 v/m. This would
be caused by breakdown between
adjacent clectrodes in Hall dirce-
tion.
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Fig. 11. Hall field vs. Faraday current in the
A duct in high' current’ density
range. The thoretical Hall voltage
is shown with a solid line. The ex-
perimental values are one order
smaller than the theoretical valuecs.
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Fig. 16 Comparision of thie Hall performance between two generators A and B.
The generator B shows better performance than A.
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