[ Downloaded from mme.modares.ac.ir on 2024-05-30 ]

[ DOR: 20.1001.1.10275940.1392.13.14.14.2 ]

http://mme.modares.ac.ir

Jols g3y allis o d“:)‘ wele dlzo
AY/ENA =8l)ys &L S
e ct 9o SIS i

AP/\=/¥ ol ys syl

',..!}“'"'ffujJ‘

EY-PA U € oxlasb IV 093 ATAY Sidwel o3lallded e

2w YL A w9y &5 3 ooliwl L MHD Yol o
ewblzo  olowdly Kol (S ilwams jolun 4 aasuin SO

Y & . *Y . Voo T
uadd ol ygo ¢ canal ol Ldy o Zhal (gage

OIS sl cplliai a2l Jaro dSadls Ladlsn (wiign 1550 sgmmisle -
O ssmab pollreai azlys (ano olSails Ladlga (pwaige JLotils -V

S5 ewsb cnall el axles s oKl (Sl (pwaige HLuzdls Y
rebrahimi@kntu.ac.ir VPYFO-YYAY ey §eaio ool 45

Sz 5l 09,0 Sl bz 2 (Sl Sy O smgs SYolae o sl (sue Glonlre 02 )53 Sy ghy cnl 0 —ouaSs
4 g b el 00y 00l OMUSCL2 g, 51 (go0e Jo <l (iolidl gl g Joby piniid zae Uhg, 5l b,z sbbdasuin s )y
odds aid)F IS a4y bl Sgl £485 31 5,5 9l> sl HHT b0l 2ol dlayl,y daog pSI S'gi O jglone ;0 YU ey (598 slabols] 5925
Adle Sl e ain e Joe Jed Gl (b g olerd Gladae p) (o g o0 S e Slies shite 4 ol
Slp oo gilwand mls ailoads a3 3 Jlas o JLsl ples 319 (sBly Dl Aoles ( ples-sin Jow « S5y Sow slas,laubls
s o i |y pem Bl oy gl b el jo el oo 4 oS il 5 by @598 5 0ol &l ‘Smli.i.ﬂl.q)"l Sl S
(893 silw e cgole e JUl (35,9 (55,0 (b 5l o pmadoline Soln g o DY sleo :Qlfjl,dg,lf

The solution of MHD equations using a high order
characteristics-splitting scheme for MPDT simulation
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Abstract- In this study, a two-dimensional, axisymmetric, computational Algorithm has been developed to simulate
the plasma flow field in a MPD thruster for the purpose of determining the flow behavior and electromagnetic
characteristics distribution. The solution employs Roe’s flux vector difference method in combination with Powell’s
characteristics-splitting scheme. To ensure the stable high-accuracy solution, new modification of MUSCL technique so
called OMUSCL2 method is used. According to being supersonic strong gas dynamic expansion near the electrodes tip,
HHT entropy correction is employed. Further improvements to the physical model, such as the inclusion of relevant
classical transport properties, a real equation of state, multi-level equilibrium ionization models, anomalous transport,
and multi-temperature effects, that are essential for the realistic simulation MPD flows, are implemented. Numerical
results of a lab-scale thruster are presented, whereby comparison with experimental data shows good agreement
between the predicted and measured enclosed current and electric potential.

Keywords: Magneto hydrodynamic Equations, Hall Effect, Lorentz Force, Anomalous Transport, Numerical Modeling.
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