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Abstract

The ship's propulsion efficiency depends upon a combination of engine and propeller. The
propeller has better efficiency as the engine has lower rotational speed. This situation led the
engine manufacturers to design the engine that has lower speed, longer stroke and a small
number of cylinders. With this new trends the conventional mechanical — hydrualic governors
for engine speed control have been replaced by digital speed controllers which adopted the PID
contol or the optimal control algorithm. But these control algorithms have not enough robust-
ness to suppress the variations of the delay - time and the parameter perturbation especially
in low speed engine.

In this study we consider the perturbations of the engine parameters as the modeling unc-
etainties and design a robust speed controller for marine medium speed diesel engine by
means of Hw~ control theory having the central solution. By comparing the results of the robust
speed controller with those of mechanical governor and PID controller, the validity of the
robust speed controller under parameter variations is confirmed. The speed control of the
experimental diesel engine is carried out using actuator which is composed of PWM signal
generator and D.C servo motor.
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G(s) : Transfer function matrix of the gen-
' eralized plant.

H, : The set of asymtotically stable
transfer functions X, with || X ||
< 0o,

X « :H, norm of the transfer function X.

K/(s)  Gain of the experimental engine.

K. (s) :Gain related to fuel pump rack
index of the experimental engine.

K(s) @ Gain related to error speed signal
of the experimental engine

P(s) : Transfer function matrix of the
plant.

s : Laplace operator.

T, : Time constant of the experimental
engine.

u : Control input signal vector.

U(s) : Laplace transformation of u.

w : Exogenous input signal vector.

y ! Measured output signal vector.

z : Used for both controlled output sig-
nal vector, and the delay operator.

, * Angular speed of the engine.
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Table 1 Specification of the experimental engine
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Fig. 1 Control system for the experimental engine

Table 2 Parameters of the experimental engine
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Fig. 5 Schematic diagram of the experimental apparatus
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