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Low-Speed Hunting of the Pneumatically Governed
Compression Ignition Engine
(9th Report, Nonlinear Behavior of a Closed Loop: Part I)

Yoshihiko KAWAZOE

In the author’s previous research work it was left unsolved as to whether the linear theory
predicts the hunting behavior at lower speeds. The present paper investigates the nonlinear behavior
of hunting both on the basis of linearly calculated results and nonlinear computer simulation, (1) the
reason why the engine speed fluctuation diminishes at lower speeds where the linear theory gives the
instability of an equilibrium state is that a stopper for the maximum value of rack movement
constrains the higher frequency component of the control rack caused by the suction stroke of each
piston and (2) both the computer simulation and the experiment yield the occurrence of hunting
even at extreme lower engine speeds when the maximum stroke of the control rack is increased, and
(3) the limit cycle amplitudes can be explained well qualitatively by the linearly calculated logarith-
mic increment of amplitude even at extreme lower speeds by noting the higher frequency component

of the control rack and the nonlinearity of torque characteristics.
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