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Numerical Analysis of a SNECMA Modulatable Thruster Device

Seungwon Wang* - Hwanil Huh**

ABSTRACT

Nemerical analysis was carried out for a patented SNECMA modulatable thrust device. By adopting
aerospike-like nozzle and a moving needle, proposed modulatable thrust device are capable of

delivering optimal thrust according to the altitude.

= =

] &olgt SNECMA®] Fg7|o diair] FAHA 7[He=z EAsATh S350 A=
Aerospike =Z9] 4o ko] wel H2 o FHo| I eE AAHUL

)
N
i)
o
r°“

.M B o] AAIE Divert§ TE FH7] Model 1, 29
EEFHAS aUE YRR F, FASAVIHE
Z 2 SNECMAjitell A 7§ &g Divert 53 7] ojg3ste] T AW 4, === 9H, A
E =ZE2S WElA7]E Pintle(Needle), BES 2x9 xHoE FAM3t FH7] =FA
T537] 9% Actuator, HEH} TF7|E AZF r& 547 3%, A& dee F7984 3
Al7]1%= Connector, 18] W9 HE5S 4 T BATeEMN, 4 HA ®FEol FH7
+ Housing® 2 o]FojA Ut} =& & F4 Ao PAE FFS Hlwsta, 539 Wi&s
719k 28 A5 F4o) boregt= hole°] 7 ghelstaat gk
ATH1]. 5359 U&2 dAl NASAS F=2 7
I 1E Aerospike =F9 HE JteAS
AAgozH AukAQ Belld =Z°]4 Conical 2.2 B
g =53 Hlaste] 2 Apo]zeA FUT A4
o] 7Fsds AT £ =EdAAe 59 21 53] A 7] 2dg
Figure 19lA4] B I Zo] 53 A=
C FUgEE B 3TIEE H7] w0E vle Sausta, gs £
w ZA39 2UUEn ToTely A FH|As7] Al BAE XA wWE =EH
WA A A}, E-mail: hwanil@cnu.ac.kr HA Yo 272 EUsA AA stah

— 616 —



(a) Model 1 (b) Model 2
Fig. 1 2&2st 247 LA o4 74

& 48 F=(Fluent ver 12.0)5 ©]&
IR, xS& VIELE AEY FAATH HA
s 23 Aoz FAdxANA F A
2dS s Astd

23 F 2d9] nspe X
Figure 23 Zo] SNECMAjit 9] &3] A A A|
st F RYo] ZoA9 wiety BEXE A3}

Pia= ?J_HWJL =Z Model 101%1% &

m\m

o182 Y (B oo Jrorfr 2 o o

e — -
e "“- - !
(@) Model 1 (b) Model 2
Fig. 2 E3{oll HMA|=l poo| ofsk Bx

24 T Ed9] Aerodynamic Load &4
Figure 3%} o] &+ mde] AZd Z—}%‘S}E
Aerodynamic Load& #23}7] $I3)
Model 25 #HAE 9 SIHI oleidHo]
&3}E Static PressureZ 3l 413143t}
ol A= Model 27F ®Fol A A
o2 98 Model 1XTt & <¢Hgo] 2

Yo _l>‘ Z
[
off Mo &

019
ol
32
K

~

e

HE9 o= Model 1¢] Model 2K T}
o

o 2 el wAsE A% %A T 4 Atk

:

. P
Contours of Static Pressure (pascal) Oct 22, 2010
ANSYS FLUENT 12.0 (aa. dbns imp. ske)
) Model 1
- \
astn s o
Contours of Statc Presswe (pascal) Oct 22. 2010
ANSYS FLUENT 12.0 (an. dbns imp, ske)

(b) Model 2
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1. US Patent No. : 6543717 B1, Thierry Le
Fur et al(SNECMA), "Compact Optimal
and Modulatavle Thrust
Controlling AeroSpace Vhicles", Apr. 8,
2003
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