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A Fundamental Study on Estimation Techniques for Maximum Fluctuation of Loads to a
Ship Main Engine under Actual Seaway
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Purposes of this research are introducing new techniques to estimate statistical
significant value and maximum value for load fluctuations of ship main engines under irregular sea waves,
and investigating relationships between these statistical values and design factors on main engines or
installing an engine in a ship.

Firstly, mathematical models to calculate random time-series fluctuations of rotation speed of a main
engine and acting propeller torque on it are introduced and validated by comparing to results of model
test under regular or irregular waves. Secondly, statistical techniques to estimate significant or
maximum value for random fluctuations of rotation speed of engine and acting torque are introduced, by
expanding conventional statistical technique on marine engineering. Finally, relationships between these
statistical values and a proportional gain of a mechanical governor of ship engine, as a design factor,
are investigated by means of the sensitivity analysis.
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