=3 Ee s 20119 % FA et 3 =83 pp.18~21 2011 KSPE Fall Conference

=25 bd 3979 gdAe] gel HF ul Ny A
A G* - S

Preliminary Experimental Results of Pressure Control for
Modulatable Thruster Applications

JaeSung Choi* - Hwanil Huh**

ABSTRACT

In this study, basic research on the pressure control using driven pintle of modulatable thruster
is presented. For this purpose, pintle thruster and pintle shape was developed. The actuator
model was selected by calculating pintle load using Fluent software. Preliminary unsteady
experimental results show that huge pressure oscillation is occurred as the pintle approach
toward nozzle wall. From the preliminary experimental results, we could see possibility of

pressure control of the modulatable thruster.

x =

2 ATINE =25 i 297)9 WE 75O ge gAolel g sz A7E AWSAT

A9e A9 AE 97 2 BE §42 47, AHAT. Fluent FEINANL Bl WEo) Aele

3o BASGD o8 ol 757 Bde ARsA T AY A3 NE] AW meh F

97 R 50 GFL Fol Gl 2 oAl Aol wasAT. EF BES AN} =

2 5559 54 A0 AANWA 297 45 IFL AL Ygs wANGen FYAPL
E3 4 Alolel bsAe s

Key Words: Modulatable Thruster(7}H 32 7]), Pressure Control(%}® A|¢}), Pintle Shape(HE &

), Internal Flow(Wl ¥ %), Nozzle Contraction()=& F35)
.M B of Agel AAE =25 WAs HMAAA 54
sHA FEe 24T F e FY7IE L@
=25 7H St F97] Wi As3 A FAALE A o) Ao bE2 4
22 FxE=o EA%taL olAel FE7IE 8t Mst Zom FH2 4@2)9k 2ol yehd F 3l
oH1].

+* WAIA A}, E-mail: hwanil@cnu.ac.kr



2 9ol

%

e A(Ny)olv A& B2 37)

71

L
.

©)

CploA,

F=

Ho

sttt

74

C

@.
%LTW
Ro ™

H
&
Bz Ak
i
T
g
Eﬂwﬁ
%QW&
¢ e
w T
WP 2T
%Tdﬂﬂ.d%
RO -
ﬁﬂmo
auﬂwga
Tw SR
T T W o
mazégj
FoE o
iTy
HREH =
1pmﬂan
o)
E#E?Wﬂ
‘mL o .

o o
W
7‘m_.L

i N
N o T o
E_E%%i

H R
ey <
BT
BFC Y
TR W
G = =1

~
B
Hr
N
M

o

HA - =]

o

o ZHgA A

Hr
N

morma% %mﬂﬁm ﬁﬂﬁ;j%mm
T . W @ o X B o
I ‘._C‘Dlwmlo_au__ \._.1,._\_.r1|._ .__o‘._]
,*O.HQMM O_ mo,m zTr 0 ,.o'nﬂrﬂqi_nw‘,.__mﬁﬁuc
oo o BN OE g B W
o ; o © e~ ~0 —
En Ty S Ve g g
o U R I T R,
S~ ko H S E
O )
W gy mm . _Ao r T o__m B E ﬂo 3 e
U oo AT NS T~
Ng T ox § ROy FEILEE P
w -~ B o T o w® s
Sg 2T EATEE _TsorTd
Ko O "yl g ko ™ <
A% _ 5 X T o K3 o W&
il T " = wrf o 9 T 30 %O - =
o - 0 . PR -
TiEReFiim RITEDEN
TAEEP BT Frlosi,w
jo~ o ._A__o‘,mﬂ.l Jl@M .AD.::O_LEE
BHW T g e e BR g o
s M_a K he ] = B ) A oo o
135 IRl avEil]
T oo de dh q O Rx T TR
"M T W &R N A 70
~ of T o e AT
o = F %mﬁj o
. o m) W~
R o7
a5 R T TR o w0
O szﬂA}] Ly
dxuHBE o2 E ) i
B REE Dby D o
L T
@%E@aﬂeg i T I T R
- LA o
M_mefﬂéﬁﬂ%ouo_a g
= ; [ o O T
v_m_xmbﬂmwﬂ%%m%@ %ﬂﬂ
FTHRBEOT e M I et
= o= o AT XN &
MR X
4 oo T X W : o
G T T e o W B0
47 Hw T R B -
N T W " oWy % N o))

iy

[0
Clod Ges Pintls Thuster
PC-1

»
DAQ-1

Stepping motor

PC-2

— @
N
5
Needle V/v
1.

0AQ -2

— ]
80— - =§

\

)
=5
3

Fig. 2 pintle shape model

Fig. 1 Schematic of pintle thruster system
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Fig. 3 Pintle load with pintle position

25 FJAE A

12 FGAI @A = %—‘S—Ol Fig. 29] %719
AAEY o FH7) dFoR Foj7l =Fo] F
25 7] Azee= 94 2A(F, X = -12 mm)S 713
02 1 mm# 15 Zvith AZAAA 74ax Al
< YAt HA HAX= =7 HAAANA 5

o] 53 9X(F, X = +5mm)E FFoH
EH ﬁil% A Fols oAl FE7] HFH(F, X

- 20

Chamber Pressure [kpa]

Chamber Pressure [kpa]

400

300

200

100
0

500

400

300

200

100

x X|

= =

AT i A

X

10 20 " 30 40~ 50 60 70

X=0 Time [sec] X=0
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Pintle thruster Chamber pressure control
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Fig. 6 Chamber Pressure Control Test
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