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Three-Dimensional Numerical Simulation of Plasma Flow in MHD Genera-

tor

Hiromichi KoBayasHI

Summary——Three-dimensional flows of nonequilibrium plasma in a disk MHD
generator are examined numerically by taking into account the change of gas
properties. The nonuniform plasma of “streamer” owing to weak ionization of
seed material has a spiral structure in r-@ plane, and the plasma becomes almost
uniform between the walls in r-z plane. In addition to the streamer, the nonunifor-
m plasma of “domain” owing to weak ionization of noble gas is revealed. The
domain has the structure perpendicular to the streamer. In a strong MHD interac-
tion case, the static pressure considerably increases in the upstream region of a
generation channel, and the pseudo-shock waves appear in the generator, but the
plasma is almost uniform along @-direction. The boundary layer in the strong
MHD interaction is considerably thick, and in the broad region near the wall the
Hall current flows reversely. In the weak MHD interaction case, the current flows
toward downstream even near walls. In the strong interaction case, however, the
current near walls flows mainly #-direction, and exists like leak current.

Key words: MHD power generation, nonequilibrium plasma, MHD interaction,
three-dimensional simulation.
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CATHODE
Bl r-6¥HEBXOr-z FEICET S5 EHEER
(1), (4)~(6) REr-0-zMEEERND £-0-{ HhBEFEER~EHRL, ThbX
B HRA Y —BEERCIRE L2 CIP R AW T, 7, (2) & & Maxwell /i
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Bo—8THD Bi-CGSTAB & X AVTH -, (7, EREABFIRBATHS (3) X
G RB TRV,

2.2 FtE&H
K1wr-0 FHEELOrz FRCEGT 25 EHEEY TS, SFEFRRIARKCETKRT
BEhcElRT, 8 (O HEAR7 /- FEEE»SH v - F TR Ec, $2M88 (@
HrA G ERR OO DI EL, = 0% §=rCBTEREFREAER &t
x1 REBVREEREH

Working gas He-Cs
Thermal input 10.0 [MW]
Stagnation temperature . 2000 [K]
Stagnation pressure 2.0 [atm]
Magnetic flux density 5.0 [T]
Wall temperature 1000 [K]
Inlet electron temperature 3000 [K]
Seed fraction 3.0x107°
Load resistance 2.0, 4.0, 8.0 [Q]
Inlet swirl ratio 0.0

Inlet Mach number 1.5
Upstream radius of anode 120.0 [mm]
Inlet radius of channel 160.0 [mm]
Outlet radius of channel 320.0 [mm]
Downstream radius of cathode | 340.0 [mm]
Inlet height 20.1 [mm]
Area ratio (Aout/Ath) 4.25
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