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Fig.1  Structure overview of disk MHD generator
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Fig.2 Calculation region of disk generator
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Tab.1 Calculation condition of disk generator
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Fig.6  Mach number distribution along flow direction
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Fig.7 Electrical conductivity distribution along flow direction
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Study on influence of channel structure of disk MHD generator
on stability of plasma

FANG Xiu-zhen'*? | PENG Ai-wu'’, LIU Bao-lin'
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. North China Institute of Science
and Technology, Langfang 065201, China)

Abstract; The working gas of the disk MHD generator mainly absorbs the self-excited Joule heating produced by
Faraday current in tangent direction and forms the non-equilibrium ionized plasma. At the same time, with the colli-
sion going on, the electrons lose energy, and continue to recombination with ions, forming a non-equilibrium ioni-
zation process. When the shape of the disk channel is fixed, the change of the plasma relaxation region will change
the region size of the self-excited Joule heating absorbed by the plasma at the entrance of the power generation chan-
nel, which will cause the change of the ionization state of the plasma at the entrance of the power generation chan-
nel, lead to the instability of the non-equilibrium ionization of the plasma, and seriously affect the output perform-
ance of the generator. In this study, the quasi-one-dimensional mathematical model of the non-equilibrium disk
MHD generator is used to simulate the effect of the plasma relaxation region on the plasma stability and MHD flow
characteristics. The results show that the change of plasma relaxation region restrains the fluctuation of electron
number density, maintains the stability of plasma non-equilibrium ionization and improves the performance of gener-
ator when the generation channel profile and gas stagnation state are fixed. The higher the magnetic flux density is,
the smaller the relaxation area is, and the closer the optimal anode position is to the center of the disk, the easier
the plasma in the power generation channel is to achieve the stability of non-equilibrium ionization. The change of
the plasma relaxation region restrains the generation of shock wave in the plasma flow in or before the generation
channel, maintains the appropriate supersonic flow of plasma in the generation channel, and promotes the improve-
ment of generator performance. The larger the magnetic flux density is, the more the shock wave is affected by the
plasma relaxation region in the power generation channel, and the performance of the generator is easily deteriora-
ted.

Key words: disk MHD generator; plasma relaxation region; non-equilibrium ionization; magnetic flux density;

plasma stability



