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Design of Stable Controller to Sudden A/C Disturbance

Young-Choon Lee*, Tae-Kyu Kwon** ,and Seong-Cheol Lee***

ABSTRACT

The purpose of this paper is to study on the control of the engine idle speed under sudden A/C load
which is one of the most severe disturbances on engines. Three types of the closed-loop controller are
developed for the stable engine idle speed control. The input of the controller is an error of rpm. The output
of the controller is an ISCV duty cycle. The anticipation delay is considered to deal with the delay time of
the air mass in engine. The PID, Fuzzy and PID-type Fuzzy controllers with the anticipation delay have

improved the engine idle speed condition more than current ECU map table under the A/C load.

Key Words

: PID controller(B] &l]-A £--v] & | 0] 7]), Fuzzy controller(¥ =] Ao} 7])

PID-type fuzzy controller(PID3 X #|©]7]), Anticipation delay(llZ 2] <)

=2

—

1. A

T ko dle
L% o

2
.

W
A2 9 Edd F A 457, E7 3

& o

2 dlo (X

w77 @k 58, A
dste] WEHA 283 AEL

s ARYRE AT g
e ARYEE AT A7
AR F)A TR, AFANI ELATL

*¥%

106

F23% dojrf. Tt A Ado] B HAx
AEHAS T FEFEY =38 2 9%
T, 559 W3 T 9t 2vje) w29
B2 FA37)E dRFo|th. HKo] FH%
go] Fojd ASolE & ECU T3 A Alol9
AZ Bojn, AR AE(stal)d EE(droop)
of7]staL 9it.
AR F3Ad dgFes FE d@FL
849 @ 71A4#Q 842 FEE
ol gAhE Wzt 59 on/Off
2l & ojZ &=
EZ aoloh. e ist
A AAE 7] At HFEZ A
B oo} HET AoE AL B

tlo roh 10 ox rjo KL

ofrl

N

A "L] F«?‘-’a
Py

L

sl

N

2

4%

[o3

2 o} o

2
(o ofn
ox 1o to

m
o)
a7
o 2

L 2 Mol o

%3



olgE - Aul - o] E : FFHLFTEHA A7d AR

& A3 oA Yot 1y "AHQ
el@ 79 WS (power steering) B2 Flol A9
AdHE FHA Aol AFE Holi o, o
Z &9 B3} Ade T3A Ay IS
Holi tt. d#A, T3 A A JY Joz F
d SEAo #HBe] ¥/ FH A%A glo]H 9
Az AolE  FA ARESEA gloy, E =89
Ae W& 7h NOxe] AT #¥dE 2m3 B
old Azt A% AlgEA ¢a Fr)F Ao
o g oojE F7] Favb FoARE A, o
2 FEH A A¥E A

HHE FHH A E FYstr] A, GF A
< (anticipation delay)"& Zt& OPID #j7], @
HA A7), @PIDE A A7l dAsn
EA4EL vusgint. Aol E dSPACEALS ¢
29 Ao] BEE ARt SIMULINK dolA A
A Aol & sl

2. Hoj7] MdA

©® g% 800rpm©] T},
LA o5 g

N,
N
o
i

S
>
0
lo

e(D=w )~ wy (1
g9, 292 F3)d £xAo] WH(dle speed
control valve)® T& A15<QA HXE FE &(duty
cycle) DCuolth flgte olol& e owoffdl s
FolA & dojZ hFEV)e EF Hjo|t),

Disturbance
A/C

PID controller oc

Fig. 1 Schematic diagram of PID controller
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