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Controller Design 7.4in. x 0.1in.A mixing chamber used in rocket engine testing at
. ; ; the NASA Stennis Space Center is modelled by a system of two
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(NTRS), et al., Hanz Richter nonlinear ordinary differential equations. The mixer is used to
condition the thermodynamic properties of cryogenic liquid
propellant by controlled injection of the same substance in the
gaseous phase. The three inputs of the mixer are the positions

DOWNLOAD e of the valves regulating the liquid and gas flows at the inlets,

and the position of the exit valve regulating the flow of

conditioned propellant. Mixer operation during a test requires
the regulation of its internal pressure, exit mass flow, and exit
temperature. A mathematical model is developed to facilitate
subsequent controller designs. The model must be simple
enough to lend itself to subsequent feedback controller design,
yet its accuracy must be tested against real data. For this
reason, the model includes function calls to thermodynamic
property data. Some structural properties of the resulting
model that pertain to controller design, such as uniqueness of
the equilibrium point, feedback linearizability and local
stability are shown to hold under conditions having direct
physical interpretation. The...
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