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Magnetic field design and numerical simulation of
cylindrical Hall thrusters
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Abstract; The magnetic field design of a Hall thruster is essential to the engine performance
improvement, Cylindrical Hall thruster was proposed in this paper considering disadvantages of tra-
ditional ring-shaped Hall thruster minimization. A brief comparision was made between ring—shaped
and cylindrical Hall thruster. Detailed analyses on the principles of operation, the magnetic field
design requirements as well as the numerical simulation results obtained through ANSYS finite ele-
ment software of the cylindrical thruster were conducted. The resulis indicated that this cylindrical
booster magnetic circnit design is reasonable, moreover reliability of the ANSYS finite element soft-
ware which was used to simulate the electromagnetic field is proved.
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Fig.2 Principle schematic of cylindrical Hall thruster

4 BEGHEERY

B Hal BB REELERETE
THEZRHFHFRANRE.
vV -E=0
v B:p

N )
V-H=J

v -B=0
A, ENOHRE, Vin; DHBEE, O
p MR HIE, Cho'y HABBHEE, Am; BY

RUBRIEIE, T JHLMERE, A’y
BL{&FR P ANSYSI10.0 BRI KR,

AT, ZHFRTAT, AR TH

HE Hall A BHEHHERBESEIE, HEH

GRMERERBTEM, REIHERE
FEHA B,

B & Hall #Eh 8800 0B 0E 3 fix,
BAZEE O TEEHMBESf; EHHEARE
MEEKS WA 4 BR, L9 @BER 500V,
ME3IFE AR, #HERASH SRR S
HEAMA, BERTZXHEGRERE, K3
T Hall B EGMEARER,

M3 mERMan
Fig.3 Magnetic field line distribution

M4 BENFEESS
Fig4 Coniour distribution of electric potential

WEHESHRAEERAENR S
M. RALHAZRNMTSERNST (WA
5) MZRBBEL (W 6) BRELBRERIE,
MBI mm b 0 = S4B — A 0 T R
NARWAE, F, Kb, TUEHEHRER
A& LRI, YT
BILAA; FHBTRNE 5 AHEE 6 i
Gk, B S LRRTREMELS R



36 X W ¥ O 20074E10 A
0.0855T, ) & 6 5 1% %t B A 29 & 0.0845T, 1200
TRAAHELMEHRAITREITEMN, B & 1000 :tiﬁggi
BAABEEEARYE, 240N SHERS gww
EHBRTEHEFRHYYIHEN, 55“

400

300

E 5 pilp BRFHERST
Fig.5 Contour distribution of magnetic field B

B 6 BEMK 8mm 4B B WA
Fig.6 Distribution of magnetic field B 8mm from the ancd

ATH—-SRIEMGEUSEROTEE, R
FE ST MR T A PER BT 0 Ak o ) 25 P9 3l
mAFREHRERE, HFERTXEMESRNE
RUE (DA 7). BE QLSO ARIERL, A
ERAGEIRERRLET -EHRE, AR
NEERSEMERREFGY S, REREREMT
Snt AR LA TR AL T G AR A, S PR A X
FEEMLNSHAER, LR EREHHE (R
BM) BRE—E/HEN; NH, WEFGUFHE
—EHERE, BETHMIEHRTRLRERY
B AR & . ANSYS BAFEN S B FikE N
o Y R R A ST R AT A

925 -20 -15 -10 -5 0 5 10
L/mm

B 7 Wi e IR I I S 00 (R P (R o UL A
Fig.7 Magnetic field intensity actual value and simulation

value eomparision along axis
5 &g

4% BB Hall H 2 38100+ R FE A8 i i
Bk, R ANSYS #TREES, TaESEE
Hall # 77 8% 78 PO # FI1R 8 2 8] 0 19 BB R 35 L RE 4R
Riaf, MAMNARIAENF—ESHESHEE,
RBSHEENTHARNIG, IHBEHNEE
EEXHAERTHES, BOFRNEZEA,
REEAEN A, Bl BT LU ik
HBNRREHERAOGRE, F—SHRLR
WS SN, NREREDNENLEER, IE
ST ANSYS IR S,

BEH.

[1] Yevgeny Raitses, Artem Smimov, Nathaniel J Fisch. Perfor-
mance of a low —power cylindrical Hall thruswer [D].
Princelon University Plasma Physics Laboratory (PPPL).
The 29th inter —national electric propulsion conference.
2005,

[2] Edgar Y Choueiri. Fundamenta difference the two vari—
ants of Hall thrusters SPT and TAL [R]. AIAA-2001-
3504.

[3] Keidar M, Boyd I D, On the magnetic mirror effect in
Hall thrusters{]]. Applied physies letters 87, 2005,12.

(4] %R, AR, PR, & RSB TIRENRTREER
[J]. k&, 2006, 32(2): 32-36.

(%#: & §)



