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On the Theory of Heating of High-Frequency Induction Plasmas

Michio OHJ1, Teruo MATSUZAWA and Atsushi SASAZAWA

The equation of heat transfer for induction-coupled plasma flows at atmospheric
pressure through a straight semi-infinite high-frequency solenoid is solved in combination
with the Maxwell electromagnetic equations and Ohm’s law, The flow velocity is assumed
to be alined with the magnetic lines of force, and hence does not affect the electromagnetic
fields, Under the simplifying conditions where the plasma properties are constant and the
radiative heat losses are negligible, an exact solution can be obtained to show the “skin
effect” in heating the plasma flows in the inlet portion of the solenoid. If the radiative
losses as well as the dependences of plasma properties on the temperature are taken into
consideration, numerical procedures are indispensable and the off-axis peak characteristic
of the radial temperature profile is shown to be permanent, Comparisons are also made

with some other related works,
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