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Fig. 1 Essence of shock wave intensity reduction by plasma
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Fig.2 Results of basic flow field
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Fig.4 Contrast of Ma distribution of flow field Fig.5 Contrast of main flow pressure of flow field

i
(=]

s
=

Static Pressute/ kl'a

[
=

with plasma of different position plasma of different position

3.2 EUBDBHRT AR IR R A AT

R LR 265 A B Rl A 1A (RISl DXCSEROR /I A7 B A B PR IR ), 95 AN [ i il 2 ik
PRI BCR BRSO LA n Z3IREH 1,23 A4 Z1[RIEE D 5 mm,

AR T BB SR A DL 6, B SRl 2 X 30, S8 i B 2 8 AR B e — 2H il
DX , P00 DS % 7 A ) — X AR R A R A, 25 5 A Sl il DX sy S e AR 2 (e + 2
IR 2R+ OB ) LB BRI T . 18] 7 SN R BSOS FE 0 s g s el 4 B h ZE KR B, 3 I
AT, [ ARk 25 R R Dol )~ Liﬁmﬂa?ﬁﬂkﬁﬂé]ﬁﬁ% UE/J\FJ?@Z

2200100 —s—plasme off
e o blseins on pad
1932404 —4—plasma omls=3
1.Blet0d & - —+—plaeme onl8=4,
1.69¢400 &
1.56e+00 <
Ldston E 50
1.320400 g f
1.19at00 () =2 £ i
: - a0t i
p-1 )
= k. £ v r';J.'? H
‘ “ 3oL i p )
J— 20 1 1 1
(o) a=4 (& =5 -0.05 b 0.05 0.1
I pogition/m
Ko AFIBERILLESRAT T B Sk B A 7 NIRRT Fi T RS 2k
Fig.6 Contrast of Ma distribution of flow field Fig.7 Contrast of main flow pressure of flow field
with plasma of different groups with plasma of different groups

3.3 AERIUEE XTI S R ARG

PR B 45 85 RSBl RN A AN AR (BRSO XSRS A B A B DR R R ) | SRS () A e VR I
JEE X I A TSR s, PR RITURE T 43 HIFEHEL 2 000 K,3 000 K 14 000 K,

8 — 9 S AN R B YR I B8 o) 3t g ) s ) il 2 RN 3 S R AR 1, v DA B A R R
JEE RIS VIR A7 RN B R ACRNAS | PR IR IR A AR — A IR ME, BB S A i 7 th BT R4, DT 7= A=
BH FERON | e K AR ARk, BB B R LI |2 000 K B iR C 2 200 B8 AL, i L 24 36 k&
LN R e N T



28 BT REIFZI(ARFER) 2011 4F

wor

2,200+
IZ.UWW

193400 ST
| 1.816+00 e -f?"“z"‘“v-wg y

165000 [ o B

1.560+00 5 i %4

1440400 & SO oplsma off y 4

el (=} 7=2 000 K (b} =3 000 K 2 Iﬂlﬁ i3 o0 %} F‘ 1 ]

1.19c+ £ . | ~-pisemna onir=s 000 K) | |' I

1076+ o k b

9.48c-01 & v b X,

8.25¢-1H & Ja kY
7.020-1 0}l I B

1.79¢ 1 n

4.55601

33201 20 L L )
2.05¢—111 - —0.05 H 0.05 0.1

raneR x positien/m
P8 AN [l R S 20T 3 0 B 1 2% P9 TRl TR UL BE A% 1 A9 3% AR KA
Fig.8 Contrast of main flow pressure of flow field Fig.9  Contrast of Ma distribution of flow field
with plasma of different temperature with plasma of different temperature

4 SEE TR R LA SRR gk

S E /NS RT wp 2R P XU B R AT, KR B3 S RO 2.2, SEBR TAERE, Hhol X Sk 2
224, KRR E TAERTE R 30 =60 s, —JoHESCEEITE 80 mm, & 30 mm , TR 0.5 kPa, FHiE K
152 Ko SRATHLIHT L ™ A A5 B 1A%, T35 F v 15 R P ER 5 K v e, S8 R v s R B 5 O T ol o 3 P
VR Sk o b B 1 PR #5535 90 KV, FH i a2 AR, S IR, 5 R B IR FEL KR 11 LR 3 KV B Dy 4
kW, Fe i Hh B IR AR, i 28 5 AU P e R SR A BB SV E A . R AR TR 3 4, DRI
NG GRS e o eh T oA TR

SIS — N T RO, RV A I R 200, SZERSE LR 10 (B0 E) .

BEEREE

MR ANS N oms mEED
~

EREBH R AT S i SR

K10 dibpis L
Fig. 10  Contrast of flow field with and without plasma
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Numerical Simulation of Shock Wave Intensity Reduction by Arc Discharge

LI Hao', ZHANG Bai - ling' , ZHOU Jian’

(1. Engineering Institute, Air Force Engineering University, Xi’an 710038, China;2. School of Power and Energy
Engineering, Xi'an Jiaotong University, Xi’an 710049 ,China)

Abstract ; This paper firstly analyzes the principle of the interaction of the plasma and supersonic flow and then es—
tablishes a mathematic model of the plasma on the basis of the main factors affecting the interaction. The simulation
of interaction of plasma and supersonic flow has been performed and tested by experiment. The results of the study
show that the plasma actuation reduces the shock wave intensity and proves the energy mechanism of interaction to
be proper. The numerical simulation of shock wave intensity alteration with different plasma positions, different
plasma groups and different plasma temperatures has been performed. The results show that: shock wave intensity
reduces with plasma position moving ahead and plasma groups increasing; there is a threshold of the temperature of
plasma which could make the flow throttling. The changes of shock wave intensity become inconspicuous because
2000k has already exceeded the threshold.

Key words:arc discharge; shock wave intensity; mathematic model establishment; simulation



