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Abstract - Recently. it was very difficult for
hydraulic governor to regulate the speed of high
power engine with long stroke at low speed and
low load, because of the jiggling phenomena by
rough fluctuation of rotating torque and the
hunting phenomena by long dead time occurred
in fuel combustion process in the engine
cylinder. In this paper. the influence of engine
dead time is investigated by Nichols chart. and
hybrid controller selected advantages of PID
and fuzzy logic controller is provided to improve
the performance of speed control of a low speed
and long stroke diesel engine.

1.4 8

H, Med Fypez ALHD Y= dAsTe
dgY A7 ¥ nALL BHoF Yy A3 B
B ssloj 2ol wheb 3 L&A Aoy A4
B9l NAAZo] ZolAo s AU £EA oo
oEl ¢ L7A HUT B AFeME 4
e AV KLY 24718 AP dANBE 22 A
HeL A2AE DAY HWFo) G P& Fus
Aoy A, LA dddde FEH] AF
< AN 2 PIDAoI7] @ HA A7) Fyge
AFAZ D LaelZe EANINE A, B
ol e 2 FANS AZsax Bt

2. fE|Ae] £ HO0] A 2dE

Fig. 2.1& AH7I%¢Y 24718 71 947 4=
Aol Alaele] FHEo|} £EXHL AojvtdlA Ao
2 FEZHo] 247 AFooHE FEHEAIANY, dFoo
B Ao 2E9 29 YA oz B4l
9] F7o] o]FojAn, TA F £xMI e FAF/AG
W72 A Aojutoz APoen ZEIALE
FA181A |t

_ _GOVERNOR . ENGINE

N NS rRo [ 2 comeustion %) rotanng [V
Box [ PACTUATOR I “suctmen || svsTen

Fig. 2.1 Block diagram of speed control system
with electro-hydraulic governor
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Fig. 2.2 Schematic diagram of electro-hydraulic
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Nichols chart under the variation of
dead time

Fig. 3.1

Table 3.1 Results of nichols chart under the
variation of dead time

Dead . Gain Phase

i Mp |Bandwidth \ ¥

time margin | margin| Remarks
(se0) (db) | (rad/sec) (db; (db

0.3 7.22 6.25 3.99 33.19| Stable
05 | 7150 492 0.01 0.01| Stable
0.7 | 1256 4.03 -2.69 | -31.85|Unstable

Time ( sec)

Fig. 3.2 Unit step response under the variation of
dead time

Table 3.2 Results of unit step response under the
variation of dead time

Dead POS Peak Rise | Settling
time (%) time time time Ess
(sec) ° (sec) (sec) (sec)

0.3 4672 | 102 0.29 442 0.02
05 103.81 141 031 9521 0.02
0.7 Unstable
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Fig. 4.1 Block diagram of speed control system with
hybrid controller
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Table 41 Rule table of fuzzy control
FEINBINM{NS|ZE | PS [PM| PB
NB NB |NM

NM NM NS

NS NS | ZE PM
ZE{NB|NS|NS|ZE|PS|PS|PB
PS INM 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
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Fig. 42 Fuzzy inference process of Mamdani’'s
inference method

Fig. 4.3 Unit step response of uncompensated and
hybrid system under the dead_time=0.4 sec
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Fig. 4.4 Unit step response of hybrid system to the
disturbance under the dead_tire=0.4 sec
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