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Expansion cycle rocket engines have unintelligible and sensitive dynamic behavior.
Contrary to other types of rocket engine which have a gas generator, Expansion cycle
rocket engines utilize mass flow of fuel propellant to provide power for the rotating turbo
pump. Which contributes to a complicated and difficult ignition process in these engines.
Priority and delay process in the opening of control valves is important to prevent the
aforementioned phenomena. As opening and closing of control valves cause dynamic
processes in a rocket engine, whose effects are expensive and difficult to predict by
experimental tests. Therefore, dynamic modeling plays a key role in the development of
expansion cycle rocket engines and may decree future expenses. In this article, the RL-10
rocket engine with sufficient data for validation has been chosen. The main goal of this
article is the dynamic modeling of the expansion cycle rocket engine using mathematical
non-linear models. Modeling results yield that the presented non-linear model is valid.
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