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Low Speed Hunting of the Pneumatically Governed
. Compression Ignition Engine
(7th Report, Effects of Various Parameters on the Amplitude and
Frequency of Limit Cycle : Part 1)
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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 last two reports as a first step toward nonlinear
approximate analysis, the effects of individual parameters of a closed-engine-governor system on the
instability of equilibrium state are linearly estimated, especially on the frequency and increment of
amplitude. In the present report, the effects of three parameters that have a marked influence on the
limit cycle characteristic are estimated as a step to analytically explaining the mechanism of limit
cycle evolution. Results show that the limit cycle disappears over all speed ranges with increasing
moment of inertia of crankshaft system 1.8 times that in the actual engine as with minimizing
subventuri pressure lag. Results also show that the amplitude decreases except at extremely low
speeds with decreasing mass of the governing system, but it is difficult to decrease the mass in reality.
Further, it is found that the limit cycle does not disappear no matter what value the damping of the
governor may take.
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