gi1iooooboooooooobon
BO8-1

gobgboboboboobooboooooa

Numerical Investigation of Axisymmtric Viscous Flows in MPD thrusters
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Axisymmetric viscous flows in magneto-plasma dynamic (MPD) thrusters are investigated by using an implicit
time-marching method based on the LU-SGS scheme. In the previous study, the ionization rate was considered on the
assumption that electron temperature isin equilibrium with that of heavy particles, but the calculated temperatures are
overestimated. In this paper, non-equilibrium between electron and heavy particles temperature is taken into
consideration, and energy transfer from electron to heavy particles are calculated strictly. So the axisymmetric
compressible Navier-Stokes equations with Lorentz force and Joule heating, the equation of magnetic induction, the
continuity equation of electron, and the conservation equation of heavy particle thermal energy are simultaneously
solved using the present time-marching method, and the calcul ated results are compared with experiments.
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Fig.1 Schematic of the MPD thruster
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Fig.2 Current contour lines (I=5kA)
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Fig.3 Temperature distributions (I=5kA)
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Fig.4 Axial velocity distributions (I=5kA)
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