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A Speed Controller Design for Low Speed Marine Diesel Engine by the u - Synthesis

B. G. Jung - J. H. Yang - C. H. Kim
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Weighting function(d} % & <), Additive uncertainties(5 83 & &414]), Two

degree — of - freedom(2x} {5 )
Abstract

In the field of marine transportation the energy saving is one of the most important factors for
profit. In order to reduce the fuel oil consumption the ship's propulsion efficiency must be
increased as much as possible. The propulsion efficiency depends upon a combination of an
engine and a propeller. The propeller has better efficiency as lower rotational speed. This situa-
tion led the engine manufacturers to design the engine that has lower speed, longer stroke and a
small number of cylinders. Consequently the variation of rotational torque became larger than
before because of the longer delay - time in the fuel oil injection process and an increased output
per cylinder. As 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speed control have been replaced by digital speed controllers which adopted the PID contol or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 robustness to sup-
press the variation of the delay — time and the parameter perturbation. In this paper we consid-
er the delay -~ time and the perturbation of engine parameters as the modeling uncetainties.
Next we design the controller which has zero offset in steady state engine speed, based on the
two — degree — of ~ freedom control theory and p - synthesis. The validity of the controller is
investigated through the response simulation. We use a personal computer and an analog com-
puter as the digital controller and the engine (plant) part respectively. And, we certify that the
designed controller maintains its performance even though the engine parameters may vary.
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Fig. 1 Block diagram of the modeled engine
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Table 1 Specifications of the modeled engine

Nominal output 18,560kW
Pmean 16.0kgf/cm?
Cyhnder constant 3.414
Nominal speed 76.0rpm
in air 1 47.931.6 kgt sec'm
Moment of inertia
in water : 51,769.4 kgf sec'm

Table 2 Modeled engine parameters

parameté?ri \ 50 55 60 65 70
Tufec] 05 04545 04167 03846 03571
Tisecl 003 00273 0025 00231 0024
'ﬁrséc') T g o423 2235 20539 19072
K{kW/mm) 310377 31037 31037 31037 31037

KirpmkW] 00095 000782 000657 0.0056 000483
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