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A Study on the Speed Control of the Diesel Engine with

a Electro-Hydraulic Governor

Kim Pil-Jae, Park Jin-Gil

Abstract

The marine propulsion diesel engines which have a mechanical-hydraulic
governor have been widelv used to control the engine speed until now
Recently, it was very difficalt for this governor to regulate the speed of high
power engine with long stroke and low speed, because of the jiggling caused
by rough fluctuation of rotating torque and the hunting by long dead tme
occurred in fuel combustion process.

In this paper, the electro-hvdraulic governor utilizing PID and fuzzy control
algorithm  is  suggested  to compensate the faults of mechanical-hvdraulic
governor. The Nichols chart i< used to investigate the influence of parameters
related  the  hvdraulic actuator  and ship propulsion system. The computer
mulation shows that the electro hydraulic governor with PID and fuzzy logic
controller has a good performance improvement.

\oreover. the new hybrid controller which has advantages of PID and fuzzv

logic controller has  better speed  characteristics  for a low speed and long
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stroke diesel engine.
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Fig. 21  Block diagram of speed control system with

electro-hydraulic governor
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Fig. Schematic diagram of electro-hydraulic actuator
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Table 3.1 Results of nichols chart under the variation of dead tume
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Table 3.2 Results of unit step response under the variation of dead time
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Fig. 31 Nichols chart under the variation of dead time
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Fig. 32  Unit step response under the variation of dead time
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€ A" 74 #HA T2 9uE AHgsdo. Fig 42 €
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Table 4.1  Rule table of fuzzy control

E E NB|NM|NS|ZE | PS |PM | PB

NB NB | NM

NM NM NS

NS NS | ZE PM

ZE |[NB|NS |NS | ZE | PS | PS | PB

PS |NM ZE | PS

PM PS PM

PB PM | PB
NB : Negative Big PB : Positive Big
NM : Negative Medium PM : Positive Medium
NS : Negative Small PS : Positive Small

ZE : ZEro
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Figo 13 Unit step response of uncompensated and

hybrid svstem under the dead time-=0.4 soc
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Fig. 44 Unit step response of hybrid system to the

disturbance under the dead_time=0.4 sec
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