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A primary problem of mathematical modelling the low-frequency dynamic processes into a flow controller
of a liquid rocket engine (LRE) is the construction of its linear mathematical model. This model forms a part of
the LRE mathematical model as a whole and is used to analyze the LRE low-frequency dynamics and the longitu-
dinal stability of a liquid rocket. The work objective is to develop a methodic approach to the construction of a
linear mathematical model of the LRE flow controller at various (considerable) values of amplitudes of harmonic
pressure fluctuations at its input. This approach consists of a numerical determination of equivalent (constructed
on the first amplitudes of oscillation of a harmonic analysis) frequency characteristics of the flow controller using
a nonlinear model with various amplitudes of pressure at the flow controller inlet; the formation of the equations
of the linear model with the coefficients depending on nonlinear relations of hydraulic losses in pressure in cavi-
ties of the flow controller, and the dependence of the dry friction force on displacements of a slide valve; the
determination of values of these coefficients from correlation of the frequency characteristics derived from linear
and linear models of the low-frequency dynamics of a hydraulic system including the flow controller. Based on
the methodic approach proposed, the frequency characteristics (the gain coefficient of the flow controller on pres-
sure and input impedance of the flow controller) of the standard flow direct-action controller are determined. The
results obtained can be used to analyze the LRE low-frequency dynamics and to assure the longitudinal stability
of liquid rockets.
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