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Abstract 

An analysis has been made on the performance variation due to pressure drop change at propellant supply pipes of 
liquid rocket engine. The objective is to compare the effectiveness of control variables to tune the liquid rocket engine 
performance. The mode analysis program has been used to estimate the engine performance for different modes which 
is realized by controlling the flow rate of propellant. The oxidizer of combustion chamber, the fuel of combustion 
chamber, the oxidizer of gas generator and the fuel of gas generator are the independent variables to control engine 
thrust, engine mixture ratio and temperature of gas generator product gas. The analysis program is validated by 
comparing with the powerpack test results. The error range of compared variables is order of 4%. After comparison of 
tuning effectiveness it is turned out that the pressure drop at oxidizer pipe of gas generator and pressure drop at 
combustion chamber fuel pipe and the pressure drop at the fuel pipe of gas generator can effectively tune the thrust of 
engine, mixture ratio of engine and temperature of product gas from gas generator respectively. 
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Fig. 1 Schematic of gas generator cycle liquid rocket 

engine[2] 
 
 

2. Analysis method 
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Fig. 2 Algorithm of mode analysis[3] 

 
Table 1 Verification of simulation method against 

measured data of 7 ton class rocket engine 
powerpack[7]. 

 

parameter analysis relative 
difference 

engine mixture ratio 2.2  0.03% 
mass flow rate of oxidizer 

pump (kg/s) 14.8  -0.01% 
mass flow rate of fuel pump 

(kg/s) 6.8  -0.04% 
outlet pressure of oxidizer 

pump (MPa) 8.7  -0.08% 
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outlet pressure of fuel pump 
(MPa) 11.9  0.05% 

oxidizer pump head (MPa) 8.4  -0.09% 
fuel pump head (MPa) 11.8  0.04% 

efficiency of oxidizer pump 0.66  -0.03% 
efficiency of fuel pump 0.61  -0.03% 

power of oxidizer pump (kW) 168  -0.44% 
power of fuel pump (kW) 167  -0.60% 

turbine mass flow rate (kg/s) 1.0  -0.35% 
turbine efficiency 0.54  -0.42% 

turbine pressure ratio 18.2  1.37% 
turbine power (kW) 336  -0.52% 

gas generator combustion 
pressure (MPa) 6.3  -0.72% 

gas generator oxidizer mass 
flow rate (kg/s) 0.25  -0.34% 

gas generator fuel mass flow 
rate (kg/s) 0.79  -0.34% 

turbine inlet temperature (K) 906  0.44% 
turbine exit temperature (K) 747  -4.15% 
turbine exit pressure (MPa) 0.34  -2.06% 

 

3. Results and Discussions 
 

Fig. 3 RPM change vs pressure drop 
pressure drop (bar)
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Fig. 4 change vs pressure drop Fig. 5 change vs pressure drop

Fig. 6 change vs pressure drop

Fig. 7 change vs pressure drop
 

 
4. Conclusions 

 

pressure drop (bar)
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Nomenclature 

 

Superscript/subscript 
 

Acronym 
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