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Abstract

For the successful development of the main engine of KSR(Korea Sounding Rocket)-Il, Korea
Aecrospace Research Institute(KARI) carried out the experimental study on the subscale model engines.
Several types of engines were tested on the Small Liquid Rocket Engine Test Facility .

One of the typical test results of a Sub. engine(Sub. Mod.3) is presented here. It uses the Jet A-1
as fuel, liquid oxygen as oxidizer, and Tri-Ethyl Aluminium(TEAl) as ignition agent. The gas pressure
feed system is adopted as a feeding mechanism and the design chamber pressure is 200psia.

The physical phenomena are described in three regimes(ignition, transient, and steady state) with the
pressure, thrust, flowrate and image data. And the pressure oscillation is analyzed in Fourier
domain(<500Hz). Then we conclude that in this experiment, the engine shows the characteristic low
frequency of 80Hz and it is stable for that frequency of pressure oscillation.
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Fig. 1 Diagram of the facility
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Fig. 2 Valve open/close command

A S
jus g

ok

ozl

—

A
0

(a)

_847_



p. =

i}

3.1 MAE!

TS

= =

1000 2000

800

4 1500

(b) it

- 1age
400

Pressure(psig)

Fig. 3 Drawings of the Sub. engine
(a) Total assembly 20 |
(b) Injector head

- 500

Fig. 3& & 47& 939 218449 2% 4 200
el Edolu, o] A9 HAZFZL Table 19
Foix ol

AR BEAl7] sl=Re 3L 207m, 549
Zol= 565pmel ™ SUSE AUt A4 W
Holx 249 Z(ablative cooling)E 93l S ——
-Silica/Phenol A& WdAs BAHo] deH
2 WAL 108m, =28 2E9 J3L 624wl
3 g et

PN BE ule} Zo] £4Y AL F
B2d el A3e EAVIS, ole] FEA
2 FAHY Ut FEAVEL duge=
d5e] 3 ¥xge]l AFE Ao JHAHE
Ao HIAE nIs7] st Ty Eol
E#qo. FEA7)E FOOFE 9 Hl5H 3859 0o T
dow 2L 15 oY ARZH 4EAS9
% A7 72zt 16, 22molth, HELE BAsE ’
quadletd 02 FEEAA A5 247} FHE 2
A4 2 d87 JeEE AAHG FEL L
20° olt}.

(a)

2000

1600

1200

ERRPS

Flowrate(g/s)

a00

Time(sac)

(b)

- Table 1 Design conditions of the engine

(Jamsnig pansean

-848_

¢ 203}0] ol2E FA4YAA AEE
H 2 F 239 AN dx &

AR A5 (Jet A-1) 819 [g/s] Fig. 4 Experimental results

A A3ALOx) 7% 1915 [g/s] (a) Pressure and thrust

A3 A(TEAD % 80.8 [g/s] (b) Flowrate

O/F ¥ 2.34

Axa otg 200 [psia] T35



BoF 9lom, Table 20| &3

7

%:1

Kol

= T

A ANE BAFm e, 2% A
&

E

)

T omt ¥ ok rfr

ml =Y

FAFEC] FAHI ARstE 429 A
423k oA A=Ak AZAC b
Mg A AR FFL -33%, A At

frFS +2.87%, A4d gHe +5%, HA
O/F¥l= +598%< g4AdoAM Age] 435
2tk

IY(Fig. 5a)lM d24 GE(P) 2YZE
AHEH Hsig o] He( 1
AN HEA A A Hert o] FHZE F
g g ¥ ¥F522 JUeuvY Fig 4a9 oln]x
Z 3% 4 gk

ool FEAZIE Tt Jet A-13 WA
7b FFHBA =2 AFNA o] WA F
7vhetel AASHE7AA AsstA =, old 3
Fol o] =g F43 st Fig. 5bot #&
defol] o]2 A drt olEd dHAAE FFL V)
Sl ARG A7 AEE A A Hw
@ o mj$ Fe Rejrp”,

HA a7 AL Feed FEH E dUEcs
Well E29 7|3stA Hed, A da7t A
& FEE o] FFH % WUE=Y £V} 7
313 olFt 2 Yol w7k AAAZE G E
714 Az FFEA Ao of A Aar =
7] Aol F& BAsE Fa7 UAos A7
=g, $43 A3 A$de FEAIIZ 9749
SHAEANNZ FAES Ux FF EF BA
ANdE dFe AxRg aeg Yzto] o W=
A PPk wA 7)A A4 FF ARME
FHEAA Ao F3to] FolxE Aoz nrlrh

(2]

E( Pyl 7tA Aegd 3Ae $AF + ok o
1M AsEH AsAEF U FE %
HuHEH d5Fe As5aAV7t A3AFrog
F RS ¢ F A, ot ASFAZFY AR

ol Adg2prl @48 AA(Table 2 #2) 23

- 849 -

A uEse g8

A 7198 foz

(a) Ignition

(b) Transient state

(c) Steady state

Fig. 5 Firing images



NA A%F 2ARES) FAD AP e
stdel ol Mol F(Fig. Sb)st MY o

& @obd ¥ §4o IAAA AL B4

NIO.Q_L,

Table 2 Experimental result of the engine

AA 985 4% 7928 [g/s]
A A&AE FF 1970 [g/s]
AH O/F v 2.43
AA 73 6559 [g/s]
AEr|& 98 % 7204 [g/s]
HE & A w3 193.3 [g/s]
A3}7) O/F ¥ 2.68
A4 o4 210 [psial
AgE BAIRY 34.1 [psil
A3 A S BARASE 62.8 [psil
(1A 142856 [1b]
B 22 () 23454 [sec]
E&E(C) 1601.83 [m/s]
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Fig. 6 Typical Fourier spectrum of
pressure data(4—~6sec)
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