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A Hybrid Algorithm of Fuzzy Logic and Conventional PI

Controller for the Temperature Control of Glass Melting Furnace
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Abstract

: This paper presents a practical application of fuzzy logic control to temperature control of glass

melting furnace. Due to the characteristics of glass melting furnace, a hybrid algorithm of conventional PI

controller and fuzzy logic controller is proposed and discussed. Practical implementation results of the production

furnace showed the effectiveness of the proposed control algorithm.

Keywords : fuzzy logic control, hybrid algorithm, PI controller, glass melting furnace

CME
#HAj 2= 7hde] Zadeh ;114‘—01] oA FHH[] o1FE,
# =) ol&e H el el (pattern recognition), 2]AFA A (decision
making), ¥F(classification), % 3Hoptimization), A} ]
T B Hold HFHoz HEHAU2-4)L o1 T AF
Aol HopdlME Mamdani Wl A 1 7[E Aol
A o) F 2 [5][6], A 2 @AM HFHoE A&
HAHT7E8L HAX Ao el 712 Mg, Izte] Ao A AFH
HEE HA 2L ol&3le] AFAAE FHslA =
AEz olaid 4= JAHbl6I11]. wheka 7)E9 Z}%Zﬂ‘}i
olgog Aejslr] FE, & AHo¥ ] ¥2(ill-defined) 3=
ZAAE sEg A AEAE AR Aodstn Adrtd °l\‘
HAA oS H ey Y 2 WY FTAHET E F Uk
olgjat {AAA Ko L&l Z(glass melting furnace)
T Aoje FHAA e F& 8 Boprt H 4 drh d
Aoz gadte] FYR VEE fE] LA
AEe BHES ol ¢ HHHL 2% Aoirt 4
Fxolty, HAsA B3 Lz 5 Aoje &I|E
g e JIE 52 EFEES st dAE EFEY
f10lo] & gk o]z} &R ¢hF HANE Z IFS
w2 A gl 2, oledk el Ui #A4e
AshAl ol E =] /\O}'J— 314[13] upaba] oleigt 8329
2o AojE olHE &y LR A %oz Fold)
v Aot
Acki, Kawaguchi, Sugeno 52 @ &sizd &g
e 271X 9 HA Ao &4 71EE AAsTATHLs) 2
ERAAE A7 AR A E o] &3t wee) L% &
£ o3 o, O & 2% #3E HAAev|e] Y8
2 AbgEA, 22 o wet dEFE FE A
HE AAEHA T
% inOI]HL s 2| F ol 7] e} 7]E A o7l A i)
ANEE stk dAH SR F9Ee HAdY
5 o}

rir il rlo
i

B0l A%k, L F R Ao

}% T R
9—04%'} s 24«Pf](well defmed) e §94%
W AR 7H Qs V1 Alelg el AR §ol

Ae4dal 0 1997, 9. 4., £ALF 1 1998. 3. 6.
Fod, 454 0 A SDS Az,

v L Agetn A7) FAE W

ata, o Hold Aol deE 7IdE F
3 Ao Fqste dsiMe HE 2AS wigow ¢
71& 9] PI(proportional Integral) Ao}7]& o] &3lu *olF
A g & (ill-defined) T2l thsfiA= dE7+e] 4 A4&
o}-&dh= EFI 11}01713 ArGoZH, AEe) FHE F
ot S AstArh A" F31HE A7IE AA TV
Behdd AN g4 deer HEEHUAY

Atk whebA], ol

II. 72| 3 = (glass melting furnace)

2 g2 fa FHA UM M Fag FF
9] shrfolt}t fe &z 9 AEE §&dd Hd
(molten glass) HEIZ WE & o1& AE TAANAM Y
& 5 UAEE e 98 3] Wi AT A AE 4
9 HE&EOH AHE AFE rAA "t o] o, F &
e 2% Aol E§ol ALEEHE di 4E 5& 36}01
8 9 %E—S: AAGsiA fFAsle 98-S SMI
B} gafl2e] FH8t2 1 Egom Qlale] oy %{
7ﬂ olai=lzl ®alx ArH13] F, B2 FHY AU &
A el B oulie 33 ARl o 3Ee] EXFgeEN 1

] %ol vk FAds

S fFusiA =i, ol £§

ﬂl{ﬂ of¥

rm

b % 1

d % =ES J¥sA &
of Bo] F9 YUqle] sju gy B3], W& T3t A
42l AR E HADsA st TV Baed F39 2%
ol n)4dk AFoy BEeEr HEH AF BFo
2 4457 g, kAHA 25 Aot g F8F A
of olfp7F Hil Utk ol e &Re & AojE o}
S

g¥ Azt dEVEe xez dAA sle Aol

a9 12 d¥HA e gelne] FER2A AR W
itk adeltt frel &sl2e A T £9€ I3,
%, WEel(melter) ¢ 2 3to]U(refiner) = FA= ] Qlvh
He #& des ozl A4y, adx fsjelvs #&
Hdez a2zl 4oz vehdeld vk 33w W
T AswdAe Fxola dolde AVT Fee ol
ok fEle) dae 2o 2E e ARdN THEE
stel XE(por)EA WA-CHE Diste] 7HEFoZA,

frel2 Fewste dodiA Hvh "HHAA 83" fa
B2 AZE(throat)2tyl EB&$E= $25 Edto gldoly
2 &8 o7 gtk gdelddr e &% FE &l

I 22 o] 2dsA doh



216

A4 F7e 2 1A HE ¢ olfe A d o]k
(regenerator)E& &3] TFHT Witk 2go)A ¢}
Zol Z+ A EE B /e FEE ¥3telu 1 o
EEE i T FE WES T 22T das
A2A71E HU(burner)7t A3E o] itk 312 # A Hl o]
oM Az} 4art FEEH davt dojue ek o
Zo g olHel e Adi 7ta7t viEsA A s
229 di4 tae wEEHE S Ao Fegz gl
AE HMEES FA5A Ha o] BN HNIAE A
ddlels UlFe] AgsiAl gt A2 B3 di 379
RS 208 12 wgA dok & 3% Ay g olE
i B %719} EXE TF3E ¢k UE HoHes da
A WESte s FHA Ha, 208 Fole o 98e
Al ol geld, EEE 94 2 gy AE g
Aol oA Aol A At

o e

Hare  Hare
M) | = s >
[ ] [ 1 1

a9 1 e 8re 7z

Fig. 1. The structure of glass melting furnace.
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Fig. 2. The structure of manual operation.
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AYu\Yh NB NM Z0 PM PB
NB PB PB PM PM PS
NM PB PM PM PS PS
Z0 PM Z0 Z0O Z0 NM
PM NS NS NM NM NB
PB NS NM NM NB NB
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Fig. 7. Temperature deviation of manual control.
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