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A Study on Speed Control of Diesel Engine
with Mechanical Hydraulic Governor
by Digital Controller

Chang-Nam Kang . Jin-Gil Park

ABSTRACT

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 torque 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. In this paper, In order to analyze the stability of control systems,
the transfer function of the system was converted to the z Transformation for making

discrete quantity of a higher order linear system instead of order of transfer function in
the s plane. The transfer function in the z plane was again converted to that in the w
plane in order to deal with the system design and transient response problem. The
influence of dead time, total gain, damping ratio, natural angular frequency etc. was
discussed on the view of the control engineering by utilizing the Nichols chart and unit
step response curve.

The author proposed a velocity control system with digital PID or 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 PID controller. The fuzzy logic
control presented is also one very useful tool like PID control scheme for velocity
control system of a marine diesel engine. The indicial response of the fuzzy control
system showed better controls and more stable results through computer simulation
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Table 5.1 Rule tabel of fuzzy control

FDE E [NBINM NS TZE |[PS [PM PB |
e ~ |
NB | NB | NB NBW NB | NM | NS | ZE
| NM |NB NB [NB [NM NS |ZE |PS
CONS NB NB NM NS |ZE |PS | PM
' ZE U NB [NM NS ' 7ZE (PS  PM | PB
PS  INMINS [ZE PS |PM | PB |PB
PM NS |ZE |PS |PM |PB | PB | PB
PR ZE 'PS [PM [PB [ PB [PB | PB
FEdHeny \Iamdam Method @} 22} Max-Min & A oH, B]Jﬂ‘{] §]r
b o R A FASA G S °1§k°3 A3k QL" g ol ZAZAY (Centroid) & ¢
stdch Sﬂ‘la’r?ﬂ«} sl o ogt FEMe goy ok

Ri :if Eis NB, DE is NB then U is NB
R, :if Eis NB, DE is NM then U is NB
Ry :if Eis NB, DE is NS then U is NB

Ry if Eis PB, DE is PS then U is PB
Rx - if Eis PB, DE is PM then U is PB
Ry :if Eis PB, DE is PB then U is PB
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_Table 5.1 Rule tabel of fuzzy control

. E NB \IM ' NS . ZE | PS [ PM | PB
DE :

h[\JB S '\IB | NB NB NB | NM | NS | ZE
’NM  INB [NB |NB [NM | NS | ZE | PS
NS 'NB /NB |NM |NS [ ZE | PS | PM
. ZE __ |NB 'NM|NS |ZE |PS |[PM | PB
Ps  INMINS |ZE !PS |PM ' PB PB |
. PM NS |ZE |PS |PM |PB | PB  PB
I PR ZE |PS |PM |PB |PB |PB | PB

L _
if‘?:‘i}‘?j,-f?.ﬁ Nlamdam Method 2 #¢2]= Max-Min 28 Hdslgon, Hlﬂizb}
AR =y =4 .’d (Centroid) & )

i3
re
4
.
OfN L

Ri if Eis NB, DE is NB then U is NB
R:  if Eis NB, DE is NM then U is NB
Rs if Eis NB, DE is NS then U is NB

Ry if Eis PB, DE is PS then U is PB
R :if Eis PB, DE is PM then U is PB
Ry :if Eis PB, DE is PB then U is PB
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