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MODELLING OF ELECTRIC ARC HELIUM FLOW INSIDE
A PROFILING CHANNEL

V.M.Lelevkin, E.B.Kulumbaev, V.F.Semenov, D.C.Schram*

Kyrgyz-Russian Slavic University, 720000, Bishkek, Kyrgyzstan; .
* Department of Physics, Eindhoven University of Technology, The Netheriands

Numerical calculation of acceleration and heating of a gas in profiling channel of
electric arc plasma generator [ 2 ] ( volume gas flow rate is 1000 cm3 /s, current of the arc is
100 A u 500 A, pressure on an output is 10 mbar ) with account of dependence the
transport coefficients /on temperature and pressure was carried out on the basis of MHD
equations [ 1]

The results have shown (Fig. 1-2) that in a narrow cylindrical part of a channel a fast
heating and acceleration of a gas occurs. On initial section the temperature of plasma is ~
1080 kX, the velocity of a flow is close to velocity of sound. A large role in acceleration of a
gas plays the electromagnetic forces which, similarly to electromagnetic pump, suck up the
flow of a cold gas inside the arc column heats up it and pumps it in axial direction.
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Fig. {. Isotherm fields, electric current lines and gas flow lines on /=100 A.
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Expansion of the arc from a surface of the cathode leads to reduction of density of
electrical current, intensity of electromagnetic field strenght, pressure and temperature of
plasma near axis region. The change of chardcteristics of the flow in axial direction is most
strong displayed with increase of the current.
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Fig. 2. Axial changes of pressure, velocity, temperature and an electric field
strength on the axxs of arc.

With approach to dlffusor part of the channel, the arc column is narrowed, the
density of electrical current, electtomagnetic field strenght and pressure near axis are
increased. In diffusor anode, a further acceleration of plasma occurs, in result the flow with
supersound speed generates, the 4réa of increased pressure is dlsappeared temperature of

‘asma and mtensxty of axial flow decreases. The conductive area is carried out behind the
cylindrical channel in diffusor of the anode, the stream lines of electrical current are
distorted and closed on a conic surface of the anode. This causes the electromagnetic
interaction of antiparallel currents. The position of binding of the arc to the anode at a
change of the current from 100 A up to 500 A has not practically changed. Main mass of a
gas flow along a surface of diffusor.
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