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Design of Optimized Multi-Fuzzy Controllers by Hierarchical Fair
Competition-based Genetic Algorithms for Air-Conditioning System

Hod AU, A, 27
(Seung-Hyun Jung, Jeoung-Nae Choi, Sung-Kwun Oh, and Hyun-Ki Kim)

Abstract : In this paper, we propose an approach to design multi-fuzzy controllers for the superheat and the low pressure that
have an influence on energy efficiency and stabilization of air conditioning system with multi-evaporators. Air conditioning
system with multi-evaporators is composed of compressor, condenser, several evaporators and several expansion valves. It is
quite difficult to control the air conditioning system because the change of the refrigerant condition give an impact on the
overall air conditioning system. In order to solve the drawback, we design multi-fuzzy controllers which control simultaneously
both three expansion valve and one compressor for the superheat and the low pressure of air conditioning system. The
proposed multi fuzzy controllers are given as a kinds of controller types such as a simplified fuzzy inference type. Here the
scaling factors of each fuzzy controller are efficiently adjusted by Hierarchical Fair Competition-based Genetic Algorithms. The
values of performance index of the simulation results of the A company type compare with simulation results of simplified
inference type.

Keywords : HVAC(Heating, Ventilating, and Air Conditioning), air conditioning system, HFCGAs(Hierarchical Fair Competition-
based Genetic Algorithms), fuzzy inference type, multi-fuzzy controllers
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Fig. 7. Linear model of air-conditioning system.
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Table 2. Parameters and operators of HFCGAs.
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Fig. 8. Simulation results.



T AFE ¥wd 2™o|th AALY] Ao} whAld|AlE 1600
sec o]Fof F&HF= Whd Aok 7HEEE 9AS 120sec
2 Aol A Axte] A
wale o 22KPac)H,

A7k ALl gheg
Astsh 1A

& %

T 3o
i)

VI. 22

tE FLVIE Zie oo Alzde dHdggol vig
7t MIMO A|&Elolr, of® FRolx Wulje] Jer) &
ZPAH A|2E] AvkHo g 1 J3ko] mgHEHTE o3 Al
28] B3y, Bl ¢ Al2E AT dFY ToE ¢
&, Aoj7]e} A B2 olglEe] e dojd A=wE
2 =RdMe 443 R U9 multi-fuzzy PL Ao
718 B3 A2He AF NAE AESATE 3the ex-
pansion valve®} compressorol|A] FAlo]] Ao]E 3= mult
controller® AA3la, 243 7vk AZEH T4 AR F
AR AP FHHFCCAs)S of&3) iAo HH3E
8ato], oojd Al2Hle (A G4 FFgFE Fe=
HEE8} A4S Ao3tAT

Al AlEEeld ARE Tt AAE multi-fuzzy PI
AoA717t 71& AxtelA AdE Alr1e] Aehn 252
gRlatdok

71E2] djojZAAlaRle Yoo tig AT Ee Z]AIF<
Aol 2F=o] ok FpARE E =FoA e} o] A7)
BES A7E FIAE gl T ANAAA
o 7idel A JhsAds ERIskHTh

mpRgo 2 fAA dngEe MdFE s F8HA
w3 EAR e B skEATE ol &dthd 48 A
Ztolud A de) LAtg-RoA gL ANE 4& F
A& Aelgt Z1dget

EX-Y
o =

Kot - XS5 - MAESS =2X M 13 A, H 4 & 2007. 4

(1]

(2]

B3]

(4]

(8]

(9]

(10]

(11]

il

rat

LA
Alcala’, R., Ben’ tez, J. M., Casillas, J.,, Cordo’” n, O,
Pe’ rez, R., “Fuzzy control of HVAC systems optimized
by genetic algorithms.” Applied Intelligence, vol. 18, pp.
155-177. 2003.

Alcala’, R., Casillas, J., Castro, J. L., Gonza  lez, A.,
Herrera, F., A Multicriteria Genetic Tuning for Fuzzy
Logic Controllers. Math ware and Soft Computing 8 (2),
pp. 179-201. 2001.

R. Shah, “Dynamic modeling and control of single and
multi-evaporator subcritical vapor compression systems”
ACRC TR-216, Aug. 2003.

A. Batzaida and V. Miguel, “Nonlinear control of a
heating, ventilating, and air conditioning system with
load IEEE  Trans.
Systems Technology, vol. 7, no. 1, pp. 56-63. 1999.
Adcock TA. What is fuzzy logic? An overview of the
latest control methodology, TI Application Report, p.
1-7. January 1993.

M, Sugeno editor, Industrial Applications of Fuzzy
Control. Amsterdam: North-Holland, 1985.

S.-K. Oh, Fuzzy Model & Control System by C-
programming, Naeha Publishing Co., 2002.

K-K. Jin, Genetic Algorithms and Their Applications,
KyoWoo Press, 2002.

HAYul, 24d “HI3E ASH ¥4 BA A ¢
TEE olG FRYA V9 HAYY HARe)
F A 8l,” Proceedings of KFIS Autumn Conference 2006.
16, no. 2, 2006.

S. C. Lin, E. Goodman, and W. Punch “Coarse-grain
parallel genetic algorithms:
approach,” IEEE Conf on Parallel and Distrib. Process-
ing. Nov. 1994.

J. J. Hu and E. Goodman,
Competition(HFC)
algorithms,” Proceedings of the 2002 Congress on
Evolutionary Computation: CEC2002. [EEE. Honoluly,
Hawaii, 2002.

thermal elstimation,” on Control

categorization and new

“The Hierarchical Fair

model for vparallel evolutionary



Journal of Control, Automation and Systems Engineering Vol. 13, No. 4, April 2007 351

Sdn) ANAATEHRE 2
@A) F sk 71Esk A
BARSRE  WAREA T,
=%, 484 2neE 2 H4
N R

A

1981 ANt wrlEetE 4.
1983 F A H71Esa U
- SHAJAD. 198313~1989 FAAHAAT

| (AT, 19933 AM ek
e AR EAESD. 196
T T T 19979 Aiyth ManitobathE 7] H
AFE|Z8 Post-Doc. 199313~2005'd 43T A7|Ax 2
ARFER ag 20059~FA FAd Mg wg
20023~8A A58, HAALATA=HEE R A
o - A58 - AlEl ey AP Bk A"
253}, HAol&, AAFET 3§ 2 Ao, FHHE AT

S .

2 8
19973 Q33 AoAST Y. 199
9 5 g AlojAS £U(FeH
Ap. 2043 5 djste WrES 2
AFEHEAD. 20063~ A FA)etw
A7]583} Post-Doc. #AEok= A5

Ao, H=H3st 7Y, A&, AFF

4 #o

1977¢ AAigw A71Fes 29
19853 5 dishd WA71FE EJF
shAD. 191d T o E4(EE
AP, 1998~ A] A7 g A AT
2 Alo)9)gl. 20001~200413 AFEHH Q)
Aetd ALAD A=EAE A
1989 3~&A) st W7138a mg Balioks Als

HapEs} 8l gAAle], AP Edy 3 Ao 5.



