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ABSTRACT: In order to control multi-zone temperatures, a multi-type air-conditioning sys-
tem may be used. In this study, control algorithms for the compressor and the electronic ex-
pansion valve of a multi-type air-conditioning system were developed by using fuzzy logics.
The compressor control algorithm was composed of a compressor pressure setpoint algorithm,
a compressor pressure setpoint reset algorithm, and a compressor frequency setpoint algorithm.
The electronic expansion valve control algorithm was composed of an indoor temperature con-
trol algorithm, and a superheat control algorithm. These algorithms were applied to a multi-
type air-conditioning system. Test showed good results for the control of a multi-type air-
conditioning system.

Key words: Multi-type air-conditioning system(¥E|¥ FZA|2®), Variable compressor(7}¥
%% 71), Electronic expansion valve(HAx}3 3 W B) Fuzzy logic(¥A] 24]), Control
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Table 1 Specification of a multi-type system

Component Specification
Compressor 3 @ Inverter scroll type
Outdoor 152 kW(90 HZ)

unit Fan Axial fan, 60 ms/min
Coil @ 9.52 x 2 row x 34 step

A,C,D{| Turbo fan, 9 ma/min

Fan 3
B Turbo fan, 6 m/min

Indoor Coil 0 6.4 x 2row x 14 step
units Electronic
expansion 1-2 phase, 480 pulse
valve
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Fig. 1 Multi-type air-conditioning system.
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Fig. 3 Compressor control algorithm.
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Table 2 Rule base for P,

Ty
SR SS MM LL LR
R1 PA PB PB PB PC
R2 PB PC PC PC PD
R3 PC PD PD PD PE
R4 PD PE PE PE PF
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Table 4 Rule base of & F7 .,

— AT, T,

T pw|DX | DY | Dz | DA | DB | DC Pe W= [Tv [Tz | Ta | TB | TC
EX | pY | PX |PW |PW | PW | PX | PY PX | HX | HY | HY | Hz | HB | HC | HC
EY | PY | PY | PX | PX | PX | PY | PY PY |HW | HX | HY | HZ | HA | HB | HC
ez |pY|Pz|PzZ|Pz|Pz|PZ|PA PZ |HW | HX | HY | HZ | HA | HB | HC
EA|PA|PA|PB|PB|PB|PA|PA PA |HW | HX | HY | HZ | HA | HB | HC
EB |PA|PB | PCc|PC|PC|PB|PA PB |HW |HW | HX | HZ | HA | HA | HB




Tt Indoor
st | temperature

control algorithm +

AR F7| sk A REE e HA Ao danyE 167

Indoor unit |—2a| Zone |Tmeai_,
+SH.i

Superheat 5C

control <

algorithm

Fig. 13 EEV control algorithm.

AE71 Fo4F, Fro..5 2A%E dnedes
A&7 g AHA gnPFel o AEA

Pou® ZA%E, P,,%9 o4, P9 T,
Yoz 3o &) FH5LAIEF AFr,,,
A%S % Fr,,, & 44895 Fig. 103 Fig.
oné A48 P,o} T,9 A4 F45 ndF
1, Fig. 1291 2% AF7r,m,9 994 5
YelN1e8], Table 4°1E U&7 AF7m
o} EHlo|AE HoFL)

tlo to d‘l £ 2

Nlmii?. -

e]

32 MXpdzuy Ho du2F

AAARE Aol ¢iYFL Fig. 137 2o
AN Ao d32F, FAEE Ao ¢axIF
o2 FAH Ut Adex Ao ¢nIdFH

EW EX EY EZ EA EB EC

-15 -1.0-05-0.2 0.2 05 1.0 1.5 7ei(C)
Fig. 14 Membership for T, ;.

DX DY DZ DA DB

-15 -05 0 0.5 1.5 &TeiT)

Fig. 15 Membership for AT, ;.

SW SX SY SZ SA SB SC

-30 =15 -5 0 5 15 30 ASTesvi(step)

Fig. 16 Membership for & ST gey ;.

4 Ao ¢ungFe AAFrIT 2k 20x9
52 MAAsH}.

321 ddi2x Mo Y2 EF
AWZE Ao} 2aFES AHEA e o3 HA
ZZ3 52 ANPAAUBE Aojsle
gi”q Tt i Toen, 9+ AMEE 2.3},
T, % AHeE eX}9s, aT, ;& o=
HA @i FE AHSst FEY AAAY
BB 2B, ASTy, & ANS F A
ABBol FY2 STey & BAFAS. Fig
ig. 15°1 48 T, ;% o T, ;9 @94 3
F& 2AFUI, Fig. 16915 AST ey, ;o WH
4 & vetlden, Table 50 AST gy ;
o} Edlo]2g HAET FEWROEZ Hadd
o, HeE we s FAFAYE AEEg

322 oz Mo D2 E

HIdx Aol dndFS ¢Fr|ze AYH K
A& HAE7] st Arle] Fdvl &7 F
¥, SH7t 5C o) fASES AARAAE
£ Aojsle QuagFoEn FdErt 5T o4
d Agde Adex Ao dnyFo o8 A
AR FPrst o= 5T ojstd Ffe= 5
Teohel Aol E Argsted ule] AlQle] 2.0 &)
Aol daglFeol oz AARAWBIL HAHE
E MdAsAT

Table 5 Rule base for & ST gzy ;

T.
EW | EX | EY | EZ | EA | EB | EC
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Fig. 17 Indoor temperature (Initial start-up test).

~
o

a
o

o
o

&
(<]

(.

Frequency (Hz)
w
o

n
o

o
r

[=]

0 5 10 15 20 25 30 .35
Time (min)

Fig. 18 Compressor speed (Initial start-up test).
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