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Calculation of the Transfer Function for a Liquid Rocket
Engine using a Dynamic Model

Soon-Young Park*’ - FEun-Seok Lee**

ABSTRACT

In the process of liquid rocket engine design, obtaining method of the dynamic characteristics of
engine should be emphasized typically to determine the control logic and algorithms of the throttle
valves in the propellant feed pipeline. However, determining the dynamic characteristics of an engine
through the autonomous test is very hard and laborious, so that the numerical approach is prevailing.
In this study, using the previously developed dynamic analysis model of the engine around the steady
state, we introduced a disturbance to this model, and obtained the dynamic response in the time
domain. And by applying the well-known Levy method to this temporal response, we could deduce
the transfer function of that system that can give us various information of engine and can be

manipulated to design the control system.
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Fig. 1 An Arbitrary Response in Time Domain
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Fig. 2 Impulse and Step Response of Pcc for
Valve Augmentation
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Fig. 3 Frequency Response of Pcc for Valve
Augmentation
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Fig. 4 Impulse and Step Response of Pcc for Valve
Throttling
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Fig. 5 Frequency Response of Pcc for Valve Throttling
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Table 1. Coefficients of Transfer Function
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