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Abstract

This paper deals with mathematical modeling of a 75-ton open-cycle Liquid Propellant Rocket Engine
(LPRE) and the steady state simulation based on a nominal operating point. Each component of open-cycle
LPRE may be classified into seven major categories using thermodynamics and dynamics characteristics. To
simplify the simulation model of LPRE in this paper, we used four govern equations with assuming no heat
transfer process. We confirmed the mathematical model of LPRE by using the error ratio and comparing the
experiment data and simulation data in steady state, and checked the stability with the linearized model.
Finally, we demonstrated the simulation model as compared to the transient response of experimental data.
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Fig. 1 Schematic of open-cycle rocket engine[6]

Table 1 Position of the number

Number Position

@  |Nozzle

@  |Combustion Chamber

@ |Gas Generator

@  |Oxidizer pump

®  |Fuel pump

® |Control valve(1)

@ |Control valve(2)

Control valve(3)

©) Combustion Chamber Injector

@ |Gas Generator Injector

@  |Oxidizer Tank

@  |Fuel Tank

@  |Turbine

Turbine Nozzle Heat Exchanger
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Table 2 Dynamic model equations
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Fig. 2 Non-linear simulation model of liquid propellant rocket engine
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Table 4 Normalized results of numerical simulation

Error Error
Notation . Notation )
ratio[%] ratio[%]
w 1.26 mf3 3.79
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Fig. 4 Dynamic response of simulation and
experimental data
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