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Low Speed Hunting of the Pneumatically Governed
Compression Ignition Engine
(8th Report, Effects of Various Parameters on the Amplitude and
Frequency of Limit Cyecle: Part II)

Yoshihiko KAWAZOE

For a better understanding of hunting, it is desirable to be able to obtain the amplitude and
frequency of hunting analytically. In the author’s previous paper as a first step toward nonlinear
approximate analysis, the effects of three parameters besides a subventuri pressure lag, i. e. moment
of inertia of the crankshaft system, and mass and damping of the governing system, that have a
marked influence each on the limit cycle characteristic are estimated as a step to analytically
explaining the mechanism of limit cycle evolution. The present report estimates the effects of the
other parameters on the limit cycle behavior : (1) the limit cycle lessens with decreasing stiffness
of the control rack spring and (2) also with decreasing the slope of engine torque vs. rack
displacement, but ( 3) scarcely depends on the slope of engine torque vs. engine speed, while (4 ) the
calculated amplitude and frequency without considering a component of a higher frequency caused

by the suction stroke of each piston do not agree with the experimental.

Key Words: Vibration, Instability, Shaft Speed Hunting, Limit Cycle, Internal Combustion Engine,
Compression Ignition Engine, Pneumatic Governor, Engine Speed Control, Numerical
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