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Multi-fluid simulation of the magnetoplasma rocket engine

YANG Zhenyu, LU Haifeng, FAN Wei, ZHANG Yuanzhe

(Shaanxi Key Laboratory of Plasma Physics and Applied Technology,
Xi’ an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: The lon Cyclotron Resonance Heating (ICRH) stage is the RF-booster of the Magnetoplasma
Rocket Engine ( MPRE) in which the RF power is directly coupled to ions. The heating effect of the
ICRH stage has an important influence on the thrust performance of the engine. A multi-fluid,
two-dimensional , axisymmetric model was developed to study the heating effect of ICRH stage and the
helicon plasma source of MPRE together with the ICRH stage of different input parameters were
simulated. The results show that the operation mode of helicon plasma source changes continuously during
the discharge due to the evolution of the the deposited power. The mode conversions are accompanied by
the electron temperature peaks and the plasma density rises dramatically. After the ICRH input is turned
on, the electron parameters are basically unchanged while the ion temperature increases significantly,
which indicates the ICRH stage has an obvious heating effect on the ions and the ion temperature
increases with the amplitude and the turns of the ICRH input current.
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