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Magnetohydrodynamics Modeling and Characteristics Simulation of Air Switching Arc
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ABSTRACT: Taken into account the properties of arc plasma

and electromagnetic, heat and radiative phenomena,
commercial computational fluid dynamics software FLUENT
has been adapted and extended by self-written routines to
develop the 2-D magnetohydrodynamic (MHD) model of air
switching arc. Then the relationships between arc radius,
strength of electric field and current, and the influence of
external magnetic field on arc motion are analyzed in detail.
The relative experiments have also been carried out. The results
demonstrate that the variation of arc radius is restricted by the
width of arc chamber wall with the increase of arc current; The
arc current hardly affects the strength of electric field; The arc
motion will be accelerated by the external magnetic field and
simultaneously the effect of magnetic pressure makes the arc
concentrated and local pressure raised in the area of high

temperature.

KEY WORDS: arc;
magnetic field; strength of electric field

magnetohydrodynamics; simulation;

WE: ZEBINYE S . AR S5ES, |
) i VSR AR S A FLUENT BHT 0Tk, @ar
T 2T R A B8 1R 1) — 4 REIRAR 5h 7 2 (MHD) ¥
BT, ARG UT BB T IR Wi 5 iR AT 9%
R, LLANT RS r s 2 R R o (RIS R T AH O
(P SZEATETT . 25 R WIBEAE FHIR IR, Al R 2 215
RETE IS PR s A sinS i3 ik S (R R AR /N s S REIA 76
ISR, P74 “HE” 2S8R IR X A K
Bl 25 LA 2 SR e ) B 7 i

KR WIK WRAZ) s iR W IR

EEWMB: EXAARR#EELIH (50507016).
Project Supported by National Natural Science Foundation of
China(50507016).

0 318

DL A KA T AR R b i s, A0 d 98
¢ W7 % 2% (MCCB) R R K % 28 (MCB), &V 12 )W
M RG . HEEIhRe LI ol R P
TR BIBR A H 1, A R N T
TR, DMRIEH RS U RN S %4, Y
B LR 2RI, B Sk PO R I AR e A
9K, TEEAENURIITER T, Bhfilckidt—4IF, 78
R A SR VR T S AR A A2 X 35
If) 5 KT 0 BT HE I BRI A i, I R
K, SERCHEE TFHT

FEIXAN R, A TF I R S A e
T LR T 2 g ok SRR R A A% 1) 1) . 8 J 1) P
o s R SRR AR,
37 FHHEAft F U S AT R v T i 1) R A T L
FEEFR TR Bk, [ A 2E T H B i
A STF AT T KRR IIWEIT. e bE
FRE IV BAS R TVE R R R, A SLIF 50K
WAEAWIE R . Karetta gy YKEE ST T AN FAT LS
I 2 1) VLI RGAE V 5) 77 2 (MHD) B 5 0
Helence Rachardifiit —/> 4 fuylUseRy, 24 17 4b
P T B OB RE B 5% P, (R A
¥ 5e4 54 . B SwierczynskiZ» T T 4G5 TR
A TR IS B ) Lei Z. Schlitz
WFFC T R LU LI (1 F g3 5 R 2 TR TR A
HAERHLE AR, Lindmayertij 2 7 s gR7E 2k aH
e R, S g IR,
ST T LM xBTS Bl s L

UbAh, JEAER,  AATTEAR AL T 4 s 1 K
EHCE AR, R R IR M ER, 7



32 S R <E 1 R R = SO 4

527 3

AR EAT RS RMET, BRI, A
P T A% (R T WM REFI BRI RE ). IR Z 2 E e
SRS EERSRL 2 ] (A ELAE PR, DL g HEdR ik
R R EEAT T — SR A A 0.

ARG, AT 2SRRI s 7 1
RE R, WAAR) T 280 AR5 = )
Ziig. HiE, WAZIRHKE, XU R HEITTA
WA MY, FFHE— D RERATI
ARSCAE ERWET TAEROFER L, e Tk Smig ) o
AT Fluent, KH] C il S xHLHET 00T A, #E57
THT gk MHD HU# B8, Jf AL S i
Ty HIRIEZ MOCR, ANERL 0T e glis it
PRI RIS, AT REY T 28 SOl 1)
— ORI B I R AR A

1 ZHRFXEINE MHD #EH

1.1 MHEXEIRISE

LGS EN 2 IR . I M R
MHEAEHRIg R . B 185 T e M rAHEAE -
SRR, WIA IR AR A3 A ke T 48 A
SR, T it A R R I A, SRR
Wi I3 R, v i Y WA 20 A1 s 456 L 38001
e T R L B A [, BT R
WAk, — 5, A e AR E, %R
SHEMBRE LA RE, H—I7m, EH8 K&Kk
AL RE R~ 252 2R FI1E T, A
HlIa sl ; XM R4 S EE RN 1 Re A
. M5 T B R ER A R Gl TR
T RIVEE T RS EN .

ERE RN
VAR

R ) 43 A5

1 W RXSEE sz BMEEER TR
Fig. 1 Interactions between the gasdynamic and
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Fig. 3 The variation of arc radius with current
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