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Abstract

Mode analysis has been performed of an upper stage liquid rocket engine. Converged operating conditions
were obtained by finding balanced propellant flow rate and pressure drop once mathematical models of the
components of the staged combustion cycle engine have been defined. The accuracy of this method was
verified by comparison against real engine test results. The pressure drops through fuel control valves of the
preburner and main combustor were obtained to control the engine combustion chamber pressure and mixture
ratio to predict the turbopump operating condition and pressure drops of components for various engine
operating conditions. The present results are essential to develop a rocket engine verification program, and in
the future, will be used to develop the high-performance staged combustion cycle engine.
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Fig. 5 Combustion chamber fuel

Fig. 4 Preburner fuel control valve pressure drop

pressure drop contour for various engine
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