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Variable Structure Control in the Start Process for Staged Combustion Cycle Engine

HUANG Min-chao, LIU Kun, ZHANG Yu-lin
(College of Aerospace and Material Engineering, NUDT, Changsha Hunan 410073, China)

Abstract: A variable structure control system for the start-up process of staged combustion cycle liquid rocket engine
is presented in this paper. The control inputs of the engine system in start-up process are divided into the predetermined
elements and feedback control input, and the latter is decided by variable structure controlling law. The turbo-pump rotate
speed, pre-burn chamber’s pressure and main combustion chamber’ s pressure are chosen as control state-variables which
are utilized to construct a linear switch function, and a piecewise equal-speed approach control law is used to implement the
slide-mode control of the engine. Since the scheme of the variable structure control is simple and it is robust to changing
conditions of disturbance and uncertainty, the stability will be raised in the engine starting process. The simulation has
shown the superior qualities of the variable structure control system.
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Fig. 1 The schematic diagram of flow rate regulator
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Fig.2 The robustness of turbo-pump moment inertia with variable structure control during engine start-up process
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