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Development and Validation of an MHD Codefor Study of Argon plasma Flow
Characteristicsin the PFSB Thruster

Department of Aerospace Engineeririgaculty of New Technologies and Engineering, Shahid

M. Ahangar Beheshti University, Tehran, Iran

R. Ebrahimi Faculty of Aerospace Engineering, K. N. Toosi Unsity of Technology, Tehran, Iran

M. Shams Faculty of Aerospace Engineering, K. N. Toosi Unsity of Technology, Tehran, Iran
Abstract

Applying Roe’s scheme to solve the MHD equatiorsiteto reduction of the numerical viscosity andaghoof the accuracy.

By increasingljs/m in MPD thruster that accompanies strong expanséar the electrodes tips, Roe’s scheme has fdietie

zones where need more numerical viscosity, hybrndiRoe’s scheme with HLLE method provides a stablation and limits the
numerical viscosity in the other zones. To achiavhigh-resolution method, new modification of MUS®chnique has been
employed. This method is called OMUSCL2 techniquaictv has lower dispersion and dissipation errow. Validation of
developed algorithm, the Princetonfull-scale bermtinthruster, with cathode length @%.62cm, mass flow rate of6gr/s and

total discharge current df5.3kA, has been simulated.The comparison of the pretlieeults of magnetic field and enclosed

current with the measured data shows good quaktadind quantitative agreement.The calculated thisugh2.67 N which
showsabout6% difference compared with measurec v&lurthermore, this simulation properly preditis €xperimentally exhaust
plume structure.

Keywords. Plasma flow, Magnetohydro dynamic (MHD) equatidRigmann solver, Thrust, Numerical Model
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