788 s Ag=ER BA, AN A65, pp. 788~794, 2002

QA=A QoA S A FFTH B

= t
|9_?:! (=R

Ht 5
=Ly
(2001 74 12¢ H<, 2002

A Study on the Flow Control for Stable Combustion
of Liquid Rocket
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Abstract

In liquid rocket engine, propellant feed rate is proportional to approximately square root of the
pressure difference between injector head and combustion chamber. This 4P depends on the engine
design, but in general on the order of 50psi. However, during ignition period, especially for the
pressurized feed system, combustion chamber pressure is almost atmospheric and large AP causes over
flow of propellants which may lead to catastrophic accident due to hard start. Hard start may be
prevented by applying cavitating venturi or/and two step ignition. In cavitating venturi, evaporated
propellants near the venturi throat become chocked and flow rate depends on only upstream condition.
In two step ignition propellants are supplied to the liquid engine in two different flow rate. First step,
to avoid hard start, small amount of propellants are supplied to build up chamber pressure in safe
zone, then full propellants to ensure design pressure. In this study, both cavitating venturi and two step
ignition method were used for the hot test and hard start problem was completely solved.

7ledd Puwa © A 4% 4

An  WFFY F 93 Pupr A e

Ca @ &4 AF Py Z7)¢

e @ AA TEFZ dp, : g=EARE y

me : =38 FTIFEY dPrery QA FEFZE v

m . FFRE e 4=

Paown @ 3H5 ¢

Pe ¢ AlFYY F ¢4 .M E

Py © A% 49

Pupact © A ¥ e MA 2L AA7IEE o] &Y HEHZE

o] &std FIAE FTEFIY HEIZE F=2

T AAAR, Y, FEoiEn JAF e TFFHo|a, dAiaAzte] ¥y 7 A &
E-mail : yookim@hanbat.chungnam.ac. kr Ho}, 4E7tAA e dEo AA e 2F
TEL : (042)821-5643 FAX : (042)823-4515 MAARE morRae] AAs] STt QA o

* Zddga MAZS Hoz AL Wojuo] T2 WAooz A

T AL = o n (=]

Tt RFdan AAFA 4 0 Age) 2urg FHol Ak




789

o B 494 Q7

11, Cavitating venturiZ AF&3}

L L
o r

Al 2A

&

gt Fojop

&

Ho

—t—

™~

=

=

N

B

1110

o

o

TR

Y

=

%

4 2

BJ >

"o

F

o W

™ "

H %

o F

o %6

w5

G M

ok

o8

o o

F

- N

no %!

Ho T

& )

T T

m %

R
0

ehl:

AR A8

A= 2
A% gstelA oo o
AY=o, A7

=

o

s

g0, NASASH
T7F oA FQ

=
Ho

2

ol
H

19] ¢hgo] o7

A m, oy
9 47

o2

o

{

~

™ "

%_

.ﬁ;aw

o
Y

T oo

ot B g
—=

Mo

o T T

— % =

N

14

o o M
o X

Ed.&.l

ol =

LUl

o

<0

o

N

=

e

o))

o

o

iyt

Ho

o

=

3

i

™

n|

o

ol

%o T

Ll

2. O|EH

2.1 2B SEAM2H

Aol A

il s

A} a2y &

3t

52

24

Fig. 1 The destructed liquid rocket

engine
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Fig. 2 Feed system of ground firing test for liquid rocket engine
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Table 1 Design requirements and values of
liquid rocket engine

Chamber .
Pressure 600 psia
Oxidizer LOx
Propellants Fuel Kerosene
Type Swirl (double swirl)
Injector Oxidizer Dia. 6.4 mm
Fuel Dia. 3.6 mm
O/F Ratio 2.0

Fig. § Liquid rocket engine
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Fig. 6 Operating sequences of the control system

Fig. 7 The image of combustion
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