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A Study on the Improvement of Control Performance of Diesel Engine
with Mechanical Hydraulic Governor by Fuzzy Controller

Chang-Nam Kang
Training Ship. Cheju National University, Cheju-Do 690-756, Korea

A mechanical hydraulic governor has been widely adopted to the ship speed control of propulsion
marine diesel engines for a long time. However it is very difficult to control the speed of long stroke and
a few cylinder diesel engine with the mechanical hydraulic governor because of jiggling due to rough
fluctuation of rotating torgue and hunting due to dead time between fuel injection and power output. In
order to solve these difficulities, digital governors are often adopted for the speed control of a low speed
marine diesel engine. But there is the problem of confidence in digital governor systems due to low
reliability of electric and electronic parts under the bad conditions such as high temperature. salty.
watery air and intensive vibration in engine room. To solve these problems of control systems, the
performance improvement of mechanical hydraulic governor is required. The author proposed a velocity
control system with fuzzy controller in order to enhance the control performance and to stabilize the
unstable system.

It was confirmed through computer simulation that the performance improvement of a mechanical
hydraulic governor can be obtained by fuzzy controller. The indicial response of the fuzzy control system
showed better controls and more stable results through computer simulation.

Key words : control rule, fuzzy decision process
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71 @A+
TYPE MAN-B&W 6L60MCE
NO. OF CYLINDER 6
STROKE*BORE : 1944 mm * 600 mm
F.0 Consumption Rate 123 g/BHP.Hr
M.C.R 10,800 BHP at 111 RPM
Mean Effective Pressure 133 Kg/em®

Total Moment of Inertia 5816 Kgem esec

@AY
Dia of Propeller 6.150 mm
Material Ni-AL-Bronze

Moment of Inertia 3975 Kgem @ sec’

99 AdE 2dEd q@ A Al 2
3¢ Hvg ¢ 4 AN 2D KL K,

K, T, Krax Table 21°12 15/N < LK<

I5/N + 60/Nn 2 AZAAE A 7
(199). 1714, N : 7l@e) A% . n: 183
o A e AU
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a(s+ as)
(s°+ 28w, s+ w?)

z M@ B

cmz3 — c2122 + Cpz— Cny

G(Z)= 9

2% cpz’ — enz° + epz—cp)
cp=1 cen=e “"(2cos wyT+1)
Cp=¢e —ZaaT(z COoS (I)OT+ 1)

Table 2.1 The parameters of rotating system under load variation

BHP 971 7300 5395 3840 2606 1663 975
Parameter RPM 110 100 %0 80 70 60 50
Ke 29.26 29.26 20.26 29.26 29.26 29.26 29.26
Ki 248.6 237.1 190.5 1555 1234 94.3 68.8
Kr 0.004 0.005 0.006 0.008 0.010 0.015 0.020
Tr 6.3 7.2 73 8.7 10.1 119 145
Kr 0.0006 0.0007 0.0008 0.0008 0.0009 0.0010 0.0013
ar 0.159 0.139 0.137 0.115 0.099 0.084 0.069
L(s) 0.22 0.25 0.28 0.31 0.36 0.41 0.50
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NB |[NB|{NB|NB[NB|{NM|NS|[ZE
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