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Numerical analysis of plasma effect on fluid flow in a
supersonic flow

Sulki Park* - Hyung Hee Cho** - Jiwoon Song*

ABSTRACT

A numerical analysis of the effect of plasma on flow characteristics in supersonic flow is studied. It
is shown that change of direction and velocity magnitude of flow is appeared different in relative
direction of plasma and fluid flow. The case of that direction of electrons, which are same with flow

direction, the flow is accelerated, and the case of opposition, the flow is decelerated.
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Fig 1 The schematic diagram for the
numerical modeling
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Fig 2 Electric field distribution at y=5mm
(left-y direction, right-z direction)
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Fig 3 Electiric field distribution and ratio Vy to Vo
when incoming flow direction is parallel
with X axes (Vy= 'y direction velocity
changed by plasma)
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Fig 4 Electiric field distribution and ratio V, to Vo
when incoming flow direction is parallel
with  x axes (Vzz direction velocity
changed by plasma)
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Fig 5 Electiric field distribution and ratio Ma to
Map when incoming flow direction is
parallel with x axes (Ma :Ma number
changed by plasma, Mag initial  Ma
number=2.5)
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Fig 7 Electiric field distribution and ratio V; to
Vo when incoming flow direction is
parallel with z axes
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Fig 8 Electiric field distribution and ratio Ma to

Fig 6 Electiric field distribution and ratio Vy to Vo
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