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Application on performances analysis of solid impulsive thruster
with digital camera
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Abstract:

The solid propellant impulsive thruster performances were analyzed from the plume image with a highr speed digital

camera. With the higlrspeed photography the impulsive thruster exhaust plume characteristics can show not only the ignition and thrust

capability, but also the energy efficiency of the thruster. It is concluded that the impulsive thruster performances can be improved by

using the plume image analysis, especially with the complement of combination of image analysis and thrust and/or pressure analysis.

Key words:

1 51 &

T A 2R T Pk o 4 7 488 45 R 08 A R AR A )
AR (Al 223K, 25 #E 0 a8 v it 1l Ba A0k 5 23 #r i oK
RO A, DAAERTIRA F BR T B A AL Sl 3
IR Sy iR B AR kb 4 ) W R A
P PUR 2R, 45 1 52 S B e 70 1 8 i SRAR IR X,
DR 5 ) B RO PR il e 32 I B4t 77 2% AR IR 77, 3E Rk
SE bR SR HL A B A5 B b, 41t e o3 M it AR R B 3
FERATRENE . Dyt A B 5E B 42 2R B B2 /Y
WIefE B, MESRE o i3t TIEMERE, & — P i
TIASPEREANR K. HES S HE R R AL S5 T
TEVERER & R P RE B AR O, dh s LR M B R I

+ UeFS EHEA: 2003 11-10; 11T HHEA: 20040325,
EeWB: ERMEELSHHEE (10403010203) .

Impulse rocket engine; Solid propellant; Exhaust flame; High speed photography; Image analysis

XHICREAT 204, AT 3G 56 {5 B, A 2 T 0 A 4%
TAEMERERIZR & 2 M, A SO BEREAT T W18

2 RESEREEREBIELE

BEAT HE 773058 1 [F] B, A FASTCAM-Ulfima 1024
B R g G T S HER 2R RE T
EGHAFRRAEER, R HET TR, B =Kk
BT KEELRE. SEBRNORESEON £
FERFEBEE 1000 Ty £, FEMIR 3R 512 x 512; 25 =1
RRFESNZE 2000 MY/ D, BEWIE R 512 x 256,

RIS RN, 56 R AR AW 11 i, 3 =K
K 23 T, SR PU R AR 30 i, X BACK 2 = IR
AR 1 LA PG A i [a] I 51 T P 1

EZ B HEMEE (1967, B, L4, SRSy ksiRsifER, A TE S HEHER.

F-mail: zhqing@ bit. edu. en



478 #o# B OAR 2004 4
F=-Thrust/N
L~Plume length/mm
7001 B-Brightness megral
"mt LS Aaf
h&q‘(}:r .'ilia ,? j" i—- b '3 !
5 ;g;" \a'}' 4 _r}’-.‘ S e P
SC . I b e e Ot
oy i,
= F 56 7 8 910 11121314 1516 17 18
(n)Nn3 (b)Nn4 e t/ma
(8)No.2
Fig.1 Thrust plume image ';‘::::::;:'T;nﬂwmm
800, B-Brightness integral
. | N F
B A B 2 {5 Bt 7 38 A e LA on e,
— I | A ( 1) 5 LB — AN K I N o L D
SH IRy Ly, J5 K5 507 3 5 ko 7 28 g St
TAEYEREHIAR S g
= [P (1) B3
K A NEHRERL, B (v, y) S RAE a00; i
RO AR P R HEAT SR RERR R, A SCRER AR i s
O T RO - B3 27 B R AL T PR A P 15 o gt
BRI IE PR, 4 IR IE S 9 o 256 48, 3t R T R
b O % R F B X, 255 %R B X, BB i BT O S
X, KB KT R IZE BRI ESE. BRKE 100t 567 891011 121.1:4Isminnwznzmn_u.-l
BHARE, (L BALE SR BRI T %Ak (52 (cINod

PRecls, IRFEE KA B sbrm gl k. NitET
{8, 3 BB 5 BN K 56 2 ) S R e e R 1 IR A g
/mm’ (ed/mm’) , H1T BLJG (940 BTS2 355 T-AH % LL e, B
PLIXFEI IR E FEA T i 5 R & 8. &0 E
AP JE AR (1) B Rl i 2 2) B S SO
DB M, (2)
AR M, AR, B ARIE M. Pﬁﬁr‘ﬁ%ﬂﬁ

TEFERE o ikt IR R K O 570 BE AR 73 A A [+ 4
J1 M0 R dn B 2 BT

3 WEERSHR

3.1 RERSSHENNXER

RIS B 3C, SEBERR Y B RN R AE )
PAMRFIERGT, Bl Bra B AR K A # VIR R, M FE
RAGER LT, SERMEM R BN BRI
KK, TR BRI EE XS K ahHLHF R E A
HEACH L R/NRSG, X T 1 € B9 G5 A RE, 24
SRR H R L i, A AR N B A BRI E
BTRKIE, 456 KR shLHE S RE X

Fig.2 Variety of the thrust plume length and brightness
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Fig.3 Thrust force calculation
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Fig.4 Comparison of the thrust plume
length and brightness
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