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Pressure Control of Staged Combustion Liquid Rocket
Engine
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ABSTRACT

For the control of pre-burner combustion pressure, the open angle of TTR(Throttle for Thrust
Regulation) valve was varied from 143° to 185° while testing of cold flow , ignition, combustion. The
major performance variables of rocket engine and hydraulic performance of TTR valve regarding the
open angle was verified. However the controllability of pre-burner combustion pressure was not

verified due to the limitations of test. The comprehensive research will be done after supplementing

these problems.
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Fig. 1 Schematic Diagram of the Upper Engine Test
Facility[21]
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Fig. 2 Schematic Diagram of Staged Combustion
Liquid Rocket Engine (Yellow Highlighted Section:
Pressure Control Schematic of System)
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Fig. 3 Throttle Valve & Electric Actuator for Pressure
Control of Engine System



3 A 21t

AL A e A AXE BRSe 59
sheie.

1 ddarle st glol nYAFE ol
AEEN FE FRAE 23

2 AEHY TE ¥ A adar] YAy
3. ABHY TF F ddir] Wsistel 102
o) A& 23]

A9 AgE sle ¢ TTR 9 7HE% 143°,
172°, 185° 2 WIAA 3 Kv
P 2=

Preburner Fuel Flow Rate
08 e LB 2 - 35000 -

05

=
Pressure [MPaA]

04 7

TP RPM [RPM]

03

‘Volume Flow Rate [Liters/s], Kv

01

00 T T T T T T T T T T o
190 185 200 205 210 215 220 225 230 235 240 245 250
Timesync (Sec)

Fig. 4 Spin Start Cold Flow Test Result at 143 deg of
TTR [18]
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Fig. 5 Spin Start Cold Flow Test Result at 172 deg
of TTR
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Fig. 6. Spin Start & Ignition Test Result at 172 deg of
TTR
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Fig. 7 10 Second Combustion Test Result at 185 deg
of TTR
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Fig. 8 30 Second Combustion Test Result at 185 deg
of TTR
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Analysis of Major Performance Variable

TTR ¥+

M= [deg] 143
n | TR [sec] 21.5 ~ 22.0
;; HEUZ RPM | 6263
H+ 7% [m'/h] | 0.33
H *<k [bar] 5.9
HH Kv 0.120
M% [deg] 172
o | AT [sec] | 215 ~ 220
;; B 1332 RPM 6263
A4 +%F [m/h] | 0.36
H 2 [bar] | 4.4
HH Kv 0.153
ME [deg] 172
AT [sec] 22.055
Bl 2 < RPM 25180
H 4% [w/h] | 0.89
Het 2% [bar] | 20.8
HH Kv 0.174
ERIY 59 [bar] | 154
ERIEF¢ [bar] | 85
NE [deg] 185
A7 [secl 28.0 ~ 30.0
i X HZ RPM 24067
e B FF [w/h] | 0.86
Tl d At [bar]l | 14.6
Hi Kv 0.200
ERIYT9 [bar] | 145
B &9} [bar] | 82.6
NE [deg] 185
BA77} [sec] | 45.0 ~ 50.0
o Bl B33 RPM 23808
:]@ Hit 4% [m/h] | 0.85
H 24 [bar] | 14.7
HH Kv 0.198
et [bar] | 142.3
EHHE ¢k [bar] | 82
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Fig. 9 Comparison of Turbine Inlet&Outlet Pressure
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