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

Chang-Nam Kang

Training Ship. Cheju National University

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. To solve these

problems of control systems. the performance improvement of mechanical hydraulic governor is required. The

author proposed a velocity control system with Hybrid 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 Hybrid controller.
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Fig. 1. Schematic diagram of mechanical hydraulic governor.

A gA gt &9 AIFA A (sec) ol T,
714 ¢4 24719 FEH LS 3¥FHY 2341Q 7189 AR A5 AA A5 AY o5 I A
2% o] B8 " woodward, 1981:7, 1996). AFR o]RolA 144 oz AR Ho)
Z(s) Z(s) KL
S S = _ N(s) _ L
Ne(s) — Ng(s)— Ne() Ggls) = P9 —Pls) (5{7521{(2:{60)2 1
a,(s+ a;) _ a,(s+ ay)
S+As+B FH2tws+ ol K _ K

Ts+1  s+a,

A2AFY 29¢ Moz FAHY 247 B
oE, AXAE, NAAZE TP ATx
AN2ES weel v, Azd FIF L ﬂzg‘lﬂilﬁ? ARE XU AR
(sec)Fol o] Wanz A2AEY AP SEETE R '
&3 2. (woodward, 1981: %, 1967) ay(s+ ay

- -1 K7
Gls) = S+ 2w,s5+ o

sta,

7 Kee

Ge(s)= —I;(L;) =K,e L

Fig. 28 714 #94 24718 712 gdsg

2 K, Q2A8Y Adgd o5, L : A2 £ oA A Yol
Pss)
Nr¢s) Ne) ay(s+ 03) Zsy L P, Kr N(s)
*+_ sz+2§’a),,s+wﬁ Ke + sta,
Na(s)
e

Fig. 2. Block diagram of the speed control system with mechanical hydraulic governor.
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Fig. 3. Unit step responses under the variation of
dead time.
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Table 1. Results of unit step responseunder the variation of dead time.

Dead Overshoot Time to Rising Settling Percent steady-
time(sec) (%) peak(sec) time(sec) time(sec) state error(%)
0.0 2.5798 13 0.6285 16 0.0020
03 48.9087 1.2 0.3581 46 0.0049
0.5 98.8612 16 0.3660 Inf 83.8360

09, 1.2 Inf Inf Inf Inf Inf

- 181 -




0]
0%

25%E WA Ao

HA A7le AoFdd HAFste HA 7§
713t AJZA HZee & FHNE F2oz
T4=H Aok 71€7YL2 Fig. 4 9 2o

HAA7| = EHRE E= 239 Favs d
olHE WA Fo] ohd AZAX(Crisp) ¥ $HF
Holg ol2g HAF} AgirxPge 25 uyS
F A& "8/t 9asA Hx, FHYEY %=z
3}7](Fuzzifier) & ¥ % 2} 3}7)(Defuzzifier) 7} 2 @
g2 9384 g0

Fig. 5= #A329 9218 yguiiz

HAAoi719) ]]&¥ W42Z& E, DE. UE A8
3 o5& A 7Y REIY NB, NM NS,
ZE, PS. PM, PBE £8% ¥ FI73 sgey &
£} 2L FAYYL V989 HASE 4
SE%Y(Singleton method) & AMH8}9 3L, Mamdani
9 min-max$& 32 FAZAH(Center of

=1

Gravity method)ol 2|3t ¥¥ X342 syt Fig.
< T Qlgoz HAMIE AX A2
HfAe AFAogoz 29 F38 vy
Ak

PIDA 719 Ad¥+E O3 2k

Gd(s)= K, + K;S+Kils

9714, K, K, K, = 22 v#(Proportional),
] & (derivative), & ¥(integral) ©15 ntejulg] 4
Folt}. Yutyog n|Eo|5L HRIA AR
HE PN RIS A4 2AE 7Y
Al7le &7 o, A A& may)
Hoe 71230 AP E A8 HEAlAY
o @2 A5 PFAFE APFeYol da) A
532 9l

BRAME Ziegler-Nichols® Fd Wde 7%
o2 3o P NG ed £3e Eatd,

Control
Rule
System State Actuation
Fuzzy Decision Control
+ T Process . Plant
Fig. 4 Basic scheme of fuzzy control system.
Fuzzy inference engine

control rule
input Fuzification | : Output
E > [ FRULES l — of Defuzzifier t—eep U

F.RULEn

reasoning

Fig. 5. Principle of fuzzy reasoning process.
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Fig. 6. Fuzzy reasoning process by max-min compesition and centroid of gravity method.
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Fig. 7. Block diagram of speed control system with Hybrid controller.
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Fig. 8. Unit step response of uncompensated and
Hybrid controller system in case of dead
time=0.3 (sec).
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