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Robust Pl speed control of two-stroke enginevia L\M | appr oach

PAN Song, WEL-Min-xiang

(College of Energy and Power Engineering,
Nanjing University of Aeronauticsiand Astronautics, Nanjing 210016)

Absgtract : A nonlinear two-stroke engine model was constructed usng a mathematical
tool of stepwise regresson. Taylor.expanson method-was used around an equilibrium point
during thelinearizing process, and the linearized model " was reached. A method for designing
robust\proportional-integral (PI) controtler waspresented. The problem of parameter desig-
ning of the robust Pl controller-was solved with linear matrix inequalities (L MIs) approach.
The controller switching was desdgned based on the idea of parallel distributed compensation
(PDC) to Takagi-Sugeno fuzzy model. Smulation and experimentson the engi ne-dynamome-

ter show that theproposed controller can keep the engine speed in 2. 3 % under 11 % disturb-
ance and can achieve the anticipated robust performance.
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Fig.1 Linearized model of engine
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Fig.2 Closeloop control system
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Fig.5 Speed and throttle response on
the-dynamometer system
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