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A study on the speed control system of medium — small size diesel engine by u - synthesis
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Abstract

This paper presents a method about the modeling of the medium - small diesel engine for the
speed control and designs the robust speed control system by the p - synthesis, which has good
performance, in spite of the existence of model uncertainities and the external disturbance. We
confirmed the validity of the proposed modeling method and the designed control system by p -

synthesis through the experimental responses.
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Fig. 2.1 Block diogram of diesel engine.

(83)



84 WEMAMIRE, £2148 $1¥, 1997
¥, 4 249 Zo] FoiA & BAYSE Ao 3

£ oelule ghe £ ¢ 247 Table 2,13} 2}

J,= [ ety dt (2.4)

714, elt)e TF
gkoloh.

Table 2. 1258 & 4 &= vl go] oz 22
BA e Bt Ax2dte ge F K,=0.34,
T,,=0.05 oot

Fig. 22%= A& 2% DC MEREY $974
rdsd gARd e QM g 1ot

g g 7139 stetvlE 53 & 9etdd, %
staxt st ti4 td7] e DC MEREE 7
e A2 2 & AFodolH & Fasta PDA o
71E #e HF T LA A & Fig. 2.33% Zo]
T F, AU THE Tt o] SH RN
Al at ey olstd zt stetolel & A A
2} & Table 2.29} 7t}

Yud 949 89,9

upe} ol 71@ A7 F+)o 2 =g
7ol Fol gro]l Kuw - K8 BtRTUxE 28 A%
(Routh — Hurwitz 7o 28] $yl¥of] FH o)
EAeE A EXAHT AR Hol 4
7¥8}7] wf {olch.

Fig. 2.4 UAN T £2A01A 2o 485
% 539 geprlgel o3 ARG Y A4 &
7S Ve g o)t

=]

p=
o] &

3. Mo{7] MA

3.1 Moi7| MA

W3 7189 FvEE FolA 718 S8

12 e

real actuator
nominal actuator

ey

1+

g 71#e] stetre] FAL AN SxA o] TOS'

Ag ASZAZ TP Ol FE Fig 2394 BE 8,
©
3
04

Table 2.1 Values of K, and T,(K,,,, =30 and T,=0.001)

K, L 0.32 02t
e e

T, | 003 | 004 T 0.05 | 0.06 0.07 . . .

J, | 17x10 7] 91107 69x10 | L1x10 * 20x10 * 0 02 08 el 08 '

K, 0.34 o Fig. 2.2 Step response of actuator(T,,=0.05, K,,=

T, 003 | 0.04 0.05 0.06 007 | 0.34, K,,=30, and T, =0.001).
| Jo [ L9X107 95x10 ' 55x10 1 TEx10 ") 15x10° | qaple 9.2 Values of Ke, J, F, K,, and L(K,—0.025585,

K, | 0.36 T,,=0.00067).
M e

T, l 003 | 004 | 005 | 006 | 007 parameters| K. | J F | K | L

J, - 24x10° ‘ 1.3x10 %] 7.0x10 *| 7.3x10 *| 13x10°* values %0 | 044 0.32i 0.04 ‘ 015 |

K, & —
+ L
+ . (I—- 559K,
w, K(s) K1+ Tys) - Koy s((l}i?;{ S)S) Ko —g 2 )
- - " A+ 59 UstF)

Fig. 2.3 Speed control system with P controller for parameter identification.
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Fig. 2.4 Step responses of diesel engine in speed

control system.
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Fig. 4.1 Block diagram of control system.
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Fig. 4.2 Experiment apparatus.
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Fig. 4.3 Step responses of diesel engine in simula-
tion and experiment.

S AAIZE 2F 0.9(s])& Bola glen, 20
(rpmlo] sl 2 3ste ATde) 4L 7Hls 25l
% FEe HEAE Roln 3l&E & Ak 4
g At 2R APFAE Mgl
Ant F4% 2719 S 7tE AU 19
U Agate ol gial, Aol Aot 43
Azztvlad & A de Ao Hol ot of
HAE FAIS SEAS B ez gAdEn A8

(86)



i - synthesis 7| Yol 2} g 3

Hog ojsgre AgdolA
Aol Atete 2UY ¥
& & Qo obgel AW Aojylel FAY

I:EE

BRYYSE T+ AT
4, 2 =
2 ol S A% Wate] uteh 25 Wt
Rk A Feig TEat 44 das Uy a7
vu e Pl @ PE S Adsan, ole e By
oz pudE gAY s 4P Yo
2 2Audel 2 sheule§ Pech o) o 2

Aol wet ZHES] v s} Hatdte ¥
A= obge] P, o] FRERH 724
pdo] BEH8AAHE Tt ol 2do) B34
of diaiA AU AP AR AU F5d HEe}
€ Ae]7]1E€ p-synthesis 7| Yol 2fste] M A5t
At A" A7 24 A udE S Bk,
o] ¢ AR RH Atste Bdy 7HHY
AAE Ao71e FEEAE BFTE 7 UUTH

A

¥ 0] =R2 199%54r slZstETER el
S2opN dd|ol olsto] dTEA0n], ZHA|
== o2 2EM HAL=RIYCh

(87

<28 Al £ AHojAd B AT

2)

3)

6)

7

87

0t

%

i)

FENMEAN, “SMEE= o~ ORMHHIE S 2 7
& DR, > 7 283k, No. 61, pp. 3~8,
1986

&34, #9493, AL P g AriHe &

Aolel B AT, L7 BEHA, A 128 4

%, pp. 247~255, 1988.

FFE, Y, He AoI7IHE o] 43 A&0A
we) SEAo”, B es BeE A, A17A 5

5, pp.409~416, 1993.

Aud, ¥55, A3, Ads F5 04 7|8

2ol~E £E A7) AL, et gy @A,

A208 A4%, pp. 349~357, 1996

K. Glover, J. C. Doyle, “State — Space Formulae

for All Stabilizing Controllers that Satify an

H.,

tivity”, Systems and Control Letters, Vol. 11 -2,

pp. 167~172, 1988

T, ALE, HIEARSEHH,, fl# L £ O

A, B EE, pp. 1136, 1994

i - analysis and synthesis toolbox user’s guide,

1991, The Math Works Inc.

norm Bound and Relations to Risk Sensi-



