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A Study on Buzz Margin Control in Supersonic Engine
Intake using PID Controller

Changduk Kong* - Jayoung Ki** - Seonghee Kho** - Myoungcheol Kang**

ABSTRACT

Total pressure recovery ratio in intake is crucial factor to the operational characteristics of
supersonic propulsion system because it does not compress inlet air mechanically by compressor,
but does compress inlet air by ram compression.

As the result of that the dynamic characteristic analysis of engine was performed before the
controller was designed, it could be ascertained when the AoA of flight vehicle increases, the
buzz margin decreases so that the shock wave produced outside intake in the specified area
according to flight operation’s characteristics.

Therefore the PID control algorithm was designed to be controlled buzz margin that the
characteristic of shock wave could meet the requirement of performance in intake. The PID
controller was designed that the buzz margin value is being positive number using the control

variables; fuel flow and nozzle throat area.
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Fig. 1 Ps—margin as Dynamic Behavior Simulation
(Without Buzz)
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Fig. 2 Ps—margin as Dynamic Behavior Simulation
(With Buzz)
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Fig. 4 Ps—margin as Dynamic Behavior Simulation
(With Buzz)
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