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COMPUTATION OF COMPRESSIBLE FLOW
USING RUNGE-KUTTA TIME STEPPING SCHEME

[Liao Hongtu

(Inst. of Power and Energy, Shanghai Jiaotong Univ. , Shanghai, 200030)

Abstract: A time stepping scheme using four-oder classical Runge-Kutta method was used on
internal plasma flow simulation for arcjet thruster after its validation for compressible flow
calculation was studied. It showed that this scheme can be applied successfully on complex
compressible gas flow calculation and plasma flow calculation when combining with several
acceleration techniques such as local time step and implicit residual smoothing. The gas {lows wit-
hout electric flow and the plasma flow with electric flow throughout arcjet thruster channel were
calculated and plenty of flow structures and several important affecting factors of these flowfields
were revealed.
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Fig. 1 Profiles of arcjet flow channel for calculation

(a) Channel 1 (b) Channel 2
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Fig. 2 Numerical results of pure gasdynamic flows when gas passing through arcjet flow
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Fig. 3 Internal plasma flow of arcjet thruster
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