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ABSTRACT

For the control of pre-burner combustion pressure, the open angle of the TTR (Throttle for Thrust
Regulation) valve was varied from 143° to 185° while testing cold flow, ignition, and combustion. The
major performance variables of rocket engines and hydraulic performance of the TTR valve regarding
the open angle were verified. However, the controllability of pre-burner combustion pressure was not
verified due to the limitations of the test. Comprehensive research will be done after addressing these

problems.
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Fig. 1 Schematic diagram of the upper engine test
facilityl21].
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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 and electric actuator for pressure
control of engine system.
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Fig.4 Spin start cold flow test result at 143° of
TTR18.
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Fig.5 Spin start cold flow test result at 172° of
TTR.
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Fig. 6 Spin start and ignition test result at 172° of
TTR.
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Fig. 7 10 Second combustion test result at 185° of
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Fig. 8 30 second combustion test result at 185° of
TTR.
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Table 1. Analyses of major performance variables.

Cold Flow Test

Angle [deg] 143
Analysis Time [sec] 21.5-22.0
TPRPM [RPM] 6263
Flow rate [L/s] 0.09
Pressure Difference [bar] 59
Average Kv 0.120
Angle [deg] 172
Analysis Time [sec] 21.5-22.0
TPRPM [RPM] 6263
Flow rate [L/s] 0.10
Pressure Difference [bar] 4.4
Average Kv 0.153
Ignition Test
Angle [deg] 172
Analysis Time [sec] 22.055
TPRPM [RPM] 25180
Flow rate [L/s] 0.248
Pressure Difference [bar] 20.8
Average Kv 0.174
Turbine Inlet Pressure [bar] 154
Turbine Outlet Pressure [bar] 85
Combustion Test

Angle [deg] 185
Analysis Time [sec] 28.0-30.0
TPRPM [RPM] 24067
Flow rate [L/s] 0.238
Pressure Difference [bar] 14.6
Average Kv 0.200
Turbine Inlet Pressure [bar] 145
Turbine Outlet Pressure [bar] 82.6
Angle [deg] 185
Analysis Time [sec] 45.0-50.0
TPRPM [RPM] 23808
Flow rate [L/s] 0.236
Pressure Difference [bar] 14.7
Average Kv 0.198
Turbine Inlet Pressure [bar] 142.3
Turbine Outlet Pressure [bar] 82
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Fig. 9 Comparison of turbine inlet and outlet pressures.
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