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NGHIEN CUU PIEU KHIEN TRUONG NHIET PO TRONG PHOI TAM SU

DUNG PAI SO GIA TU

Nguyén Hiru Céng', Vii Ngoc Kién?, Nguyén Tién Duy?

TOM TAT

'Pai hoc Thai Nguyén,

2Truong Pai hoc Ky thudt Cong nghiép - PH Thai Nguyén

Viéc diéu khién dugc nhiét d6 phoi nung tirc 1a diéu khién trudng nhiét do trong phdi khi chi can
do nhiét d trong 16 1a bai toan c6 tinh ing dung cao trong nhiéu nganh cong nghiép. Trong bai bao
nay chung t6i trinh bay viéc thiét ké bo diéu khién nhiét do trong phoi tim ting dung dai s6 gia tir
c6 tinh dén viéc téi vu thong sO bo diéu khién bang GA voi gia thiét biét mo hinh toan hoc cta
phoi dudi dang ham truyen Céc két qua nghién ctru da duoc kiém ching thong qua mé phong va

cho thiy kha nang co thé ing dung vao thuce té.

Tir Khéa: Phoi tam, mé hinh ham truyén, dai sé gia tir, GA, b diéu khién

DAT VAN BE

Trong qué trinh nung, thong sé dic trung cho
cong nghé 1a nhiét d6 kim loai va su phan bd
nhiét do trong phoi. Mot yéu cau duoc dit ra
trong ky thuat 1a ta phai didu khién nhiét do
cua 10 theo yéu cau nhiét do vat nung. Ttc 1a,
ta diéu khién truc tiép duoc chat luong san
pham. C6 hai phuong an dé diéu khién duoc
nhiét d vat nung, d6 la:

- Bo truc tiép nhiét do cua vat nung: Phuong
an nay néu thyuc hién duoc thi c6 d6 chinh xac
diéu khién cao. Tuy nhién, thuc t& khong co
thé do dugc vi ngoai viéc xac dinh nhiét do bé
mat ta con phai xac dinh su phan bd nhiét bén
trong vat. Hon nita khong thé dat cho mdi vat
mot hé théng cam bién nhiét do.

- Po gian tiép nhiét do vat nung: Phuong an
nay ta tinh toan nhiét d6 san pham theo cac
phuong trinh truyén nhiét va 1iy d6 lam cin
ctr diéu khién. Tl nhiét d6 16 nhd c6 md hinh
tinh toan ta suy ra nhiét d6 cta bé mit vat va
sy phan bd nhiét do cac 16p bén trong vat.
bay la phuong phap dugc st dung trong
nghién cuu nay.

Pung vé mit diéu khién, qua trinh gia nhiét
(nung) cac ph01 kim loai trong 1o la qua trinh
c6 tham s phan bd, tirc 1a dbi tugng didu
khién khong chi dugc mé ta bang phuong
trinh vi phan thuong ma con dwge mo ta bang
phuorng trinh vi phan dao ham riéng. Khi
didu khién cac d6i tugng nay tat nhién s& sinh

" Email: conghn@tnu.edu.vn

ra cac bai toan xdy dung cac hé thdng diéu
khién sao cho vét nung phai thoa méin yéu cau
nao d6 theo mot tiéu chuan dit ra.

Viéc tinh toan nay cé thé thuc hién bing
phuong phap phan ly bién sb [1]; phuong
phép mo hinh [6]; phuong phap phan tir hitu
han [7]. Tuy nhién cac phuong phap thiét ké
bd diéu khién hién nay, ta thudng cin cir vao
ham truyén cua dbi twong dé tinh ra bo diéu
khién. Nhu véy, néu ta c6 dugc md hinh toan
hoc cta phdi & dang ham truyén thi viéc xay
dung bd diéu khién nhiét do phoi theo yéu
ciu dit trude s& rat thuan loi. Mat khac hién
nay, trong céng ngh¢ gia cong nhiét thi phoi
tam 1a dang phoi rat pho bién. Chinh vi vay,
bai bao gidi thiéu viée xdy dung bo diéu
khién st dung dai sb gia tir d& co thé didu
khién nhiét d6 phdi trén co so biét mé hinh
ham truyén cta phoi

MO HINH TOAN HOC CUA PHOI TAM
Theo [6], xét mot 10 gia nhiét ddt mot phia
nhu hinh 1 nhu sau

T e

Li. Ti(t) d/n
ha, Ta(t) dm
hon, T() Ydm

74
Hinh 1. M6 hinh truyén nhiét ciia phéi tdm mong

Su truyén nhiét trong 1o gia nhiét s& gdm co6
hai budc:
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Budc I: Bai toan truyén nhiét bén ngoai, tir
nhiét d¢ 16 ta tinh dugc nhiét do bé mit cia
vat. Tuy theo dang truyén nhiét d6i luu hay
buc xa, 6 trong truong hop nay truyen nhiét
btrc xa 1a chu yeu su truyen nhiét d6i luu s&
dugc tinh dén bang mot hé s hiéu chinh.
Buwéc 2: Bai toan truyén nhiét trong phoi,
nghia 1a sy truyén nhiét tir mit ngoai vao
trong phdi nung. Su truyén nhiét & day chinh
1a dan nhiét.

Gia thiét thé tich budng 16 nhd, coi nhiét do
trong 10 1a nhu nhau. Néu bd qua su truyén
nhiét qua dau va canh cia tim kim loai
phang, rong du 16n vai cac thong sd sau:

Hé s6 dan nhiét cia tAim A WimK
Hé sb truyén nhiét coa tim o: W/m?
Chiéu dai a (mét)
Chiéu rong b (mét)
Chiéu day d (mét)
Khoi luong riéng p: Kg/m®
Nhiét dung riéng c: Jkg.K

Dién tich bé mat tiép xtic A=a*b (m?)

Ta coi phdi 1a mot ddi twong dong hoc va
duoc chia thanh n 16p. béi tugng dong hoc
nay co lugng vao la nhiét do trong khong gian
10; lugng ra la nhiét do cua 16p dudi cung.
Viéc chon n bang bao nhiéu tuy thudc do
“Day” cta tim va do chinh xac yéu cau.

Theo [6] ta c6 thé md ta phoi tim n 16p &
dang ham truyén nhu sau

1
W, (s)=———
) R,C,s+1
1
Wn—l(S) = R
"1 (1-W,(s))
1
Wz (S) = R
1+R,C,s +R—2(1—W3(S))
3
1
Wl(s) =

1+RCs+ %(1— W, (s))

2

N

Ax
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THIET KE BO PIEU KHIEN
Trong nghién ciou nay, ching to6i lya chon
thiét k& bo diéu khién nhiét 46 phoi tim dua
trén bo suy luan x4p xi theo tiép can HA ma
quy tic diéu khién dwoc cho biang hé luat
ngon ngir [2], [3].
Phuong phap thiét ké
Gia str ta c6 mdt tdp cac gia tri ngébn ngl cla
mdt bién ngdn ngit nao d6 gdm

< Very Negative < Negative < Litle
Negative < ... < Zero < ... < Litle Positive <
Positive < Very Positive <...
Céc gia tri ngdn ngir ndy xuat hién trong cac
luat ngon ngir (LRB — Linguistic Rule Base)
clia cac bai toan suy luan xap xi dya trén tri
thirc. Nhu vay can ¢6 mot ciu trac tinh toan
chat ché bao toan dugc quan h¢ thu tu von ¢o
cua cac gia tri ngéon ngli. T d6 tinh toan
dugc moéi quan hé ngit nghia cia cac gia tri
ngon ngit trong cac luat.
HA [4] 12 mdt cAu trac toan hoc c6 thir ty cua
tap hop cac hang tir ngén ngilr, quan hé thur tu
dugc xac dinh boi ngir nghia cua cac hang tur
ngoén ngir trong tap hop ndy. Viéc lugng hoa
gia tri ngit nghia cac hang tr ngén ngit thong
qua ham anh xa ngli nghia dinh lugng —
SQM s [5] cho phép mé ta day di mo hinh hé
luat va qua trinh suy luin xdp xi mot cach
chat ch€ va hop li [2].
Xét md hinh m¢ duoc cho dudi dang LRBS:

If x,= A, and ...and x, = A, theny = B,
If x,=A,and ...and x, = A,, theny = B, @
If x = A, and ... and x,, = A, theny = B,
V6i X, X2, ..., Xm VA 'Y 14 cAc bién ngén ngir,

mdi bién ngdn ngit x; thudc khong gian nén U,
va bién ngon ngir y thudc khong gian nén V ;
Aj;, B¢ (i=1.m, j=1..n, k=1..p) la céc gia tri
ngoén ngit thuoc khong gian nén tuong ung.
Mbdi luat “If ... then”, xac dinh duoc mot
“diém mo” trong khong gian Dom(x;) x Dom
(X2) x...x Dom(xy) x Dom (y). Khi d6 (1) co

thé dugc xem nhu mot “siéu mat” S"' trong

fuzz
khong gian nay. Theo tiép can 1y thuyét HA,
ta xdy dung cdu tric HA cho cac bién ngén
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ngit va st dung ham SQMs dé chuyén mdi
diém mo trén thanh mot diém thuc trong
khong gian ngit nghia [0,1]™*. Khi do, (1)
dugc biéu dién twong tng thanh mot “siéu
mat” thue S™'. Co6 thé xem “siéu mat” thuc

real

S™! nhu 13 biéu dién toan hoc cia LRBS ma

real

mdi khai niém mo (gia tri ngon ngir) cia cac
bién mo (bién ngdn ngir) da duoc lwong hod
ra gia tri nglt nghia cta chung (QRBS —
Quantified Rule Base System).

Cho cac dau vao thyc thuoc khong gian nén
tuong tng, 13 cac gia tri diu vao cua bo didu
khlél’l Xo1sy Xo02sy  «++s Xomss su dung phép
normalization cac gia tri d6 vé mién gid tri
cua HA dugc Xois, Xops, .-y Xoms tuong ung.
Thuc hién giai bai toan suy luan xap xi bang

m+1
real *

phuong phap ndi suy trén S Gia tri noi
suy nhan duoc trong mién [0,1] 14 gi4 trj ngit
nghia dinh luong cua bién ngdn ngir dau ra y
dugc chuyén vé mién bién thién thuc (khong
gian nén cua bién y) cua gia tri diéu khién ¢
dau ra bang phép denormalization.

Mo hinh bé diéu khién theo tiép cdn HA dugc
mo ta nhu trén Hinh 2.

QRBS (57237

%01 €Uy —f y

%02 € U2 A Nomalization F IRMd > Denormalization >

Xom € Upm —>|
Hinh 2. Sodo b¢ diéu khién theo tiép cin HA
Trong Hinh 2, cac thanh phin bao gdm:

LRBS: Hé co s& luat ngdn ngir ciia b diéu khién,
QRBS: Hé co so luat theo ngit nghia dinh
lwong cua cac gia tri ngén ngr duoc tinh toan
boi ham anh xa SQM (S™*

real /*
Normalization: chuan hod gia tri cua cac bién
Va0 vé mien ngl nghia.
IRMd (Interpolation Reasoning Method): Noi
suy trén “siéu mat” S

real *
Denormalization: Chuyén dbi gia tri diéu
khién ngit nghia vé mién gia tri bién thién
thuc cta bién dau ra.

Céc budc thiét ké by didu khién theo dai s6
gia tor nhu sau:

Buéc 1: Xac dinh cac bién vao/ra, mién bién
thién cua ching va hé luat diéu khién véi cac
hang tir ngdn ngir trong HA.

Bwéc 2: Lua chon cau trdc cac Ax (i=1, ...,
m) va Ay cho cac bién x; va y. Xac dinh tham
sb tinh mo cua cac phan tir sinh, cac gia tir va
moi quan hé dau gitra cac gia tir.

Buwoc 3: Tinh toan gid tri nglr nghia dinh

lugng cho cac nhan ngdn ngir trong hé luat.

29 m+1
S
real

Xay dung “siéu mat

Buoéc 4: Lya chon phuong phap ndi suy trén

L3 m+1
S
real

“siéu mat
Bu6c 5: Téi uu hod tham s6 ciia bo diéu khién.
B diéu khién bang DSGT ,
bé kiém tra d6 chinh xac va tinh dung dan
cia md hinh toan hoc dang ham truyén cua
phoi tam, cling nhu kha nang Gmg dung thuat
toan HA vao xay dung bo dieu k}}ién’ nhiét (j@
phoi tam, ching t6i thuc hién thiét ké bo diéu
khi€n nhiét do phoi tam (thép tam).

M6 hinh toan cua doi tugng )

Xét doi tuong 1a phoi tam cé thong so sau

Hé s6 dan nhiét cia tim 4=55.8 w/m.K (O
day coi hé s6 dan nhiét ciia tim 13 hang s6)
Khéi luong riéng: p=7800kg/ m*

Nhiét dung riéng c=460 j/kg.K

H¢ s6 truyén nhiét a=335 w/m?

Chiéu dai tim a=60 cm=0.6 m

Chiéu rong tim b =30 cm =0.3 m

Chiéu day tim d =6 cm =0.06 m

Dién tich bé mat tim: A=a*b =0.18 m?

- Gia sir coi tam thép 1a 4 16p

Khi d6 chiéu day mdi 16p 1a d/4= 0.015 m
Thé tich mdi 16p thép tm 1a: Vi=V,=V3=V,
=0.6*0.3*0.015 = 0.0027 m®

Khdi lugng mdi 16p thép tam la:
my=m,=mz=m,;=V,*p=0.0027*7800=21.06kg
C,=C,=C; =C, =m,*c =21.06*460 =9687.6

Ri= =

=———=0.0166
A 0.18*335
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d
R,=R,=R, = % _ 0015 _ 001493
A 558%0.18

Ham truyén timg 16p cta d6i tugng 14 :
1 B 1
R,C,s+1 14.46s+1
1

W, (s)=

W3(S)— R
1+R,C, s+ S(1-W,(s))

4

B 14.465 +1
©209.19s? +43.39s +1

1
1+R,C,5+ %(1— W, (s))

3
_ 209.19s% +43.395+1
3025s% +1046s° +86.78s +1
1
R
1+RC;s+ R—l(l— W, (8))

2
~ 30255° +10465° +86.785 +1
4.864.10%s* +2.048.10°s° + 2.43.10"s* + 730s +1
Xady dung bo diéu khién nhiét d¢
Pé xdy dung bo diéu khién nhiét do cua phoi
tam, ching toi dya trén mé hinh phoi tam 4
lop theo cau truc diéu khién nhw sau

Wz (5) =

W1 (S) =

Ues

—p:: b Wa(s) 4.‘ Wi

Hinh 3. So' d6 cdu triic hé thong diéu khién
V6i BBD Tiristor ¢ ham truyén nhu sau:

22
W, (S) = ————— 11
aeo (°) 0.0033s +1 1]
Ham truyén cua 16 dién tré :
567303

W, (s) = 11
L () 500s +1 1]

BBD ty 1& duge mo ta boi ham truyén:
W, (s) =0.01 [11]

Pé dam bdo diéu khién nhiét do phoi tam dat
yéu cdau cong nghé, tdc gia lwa chon diéu
khién nhiét ¢ 16p thir nhat ciia thép tam va
st dung bo diéu khién dai s6 gia tir theo so' do
cau triic sau:

94

Uca y
—»@—»{ HAC H Wasn(s) H Wia(s) H Wi(s)
)

Hinh 4. So do cdu triic hé thong diéu khién
Viéc thiét ké bo diéu khién dai sb gia tor duoc
thuc hién theo cac budc da gidi thi¢u trong
phan trudc nhu sau:

Budre 1: Xac dinh céc bién vao/ra, mién bién
thién cta ching va hé luat diéu khién véi cac
hang tir ngon ngir trong HA.
Bo diéu khién c6 02 bién vao la:
e (error) — sai léch diéu khién. Puoc dinh
nghia nhu la d6 sai khéc gitra nhiét d¢ dat va
nhiét o hién tai do duoc, bién thién trong
khoang [-4, 4].
ce (change error) — cho biét téc do bién thién
cua e, La gia tri tang hay giam cua nhiét do
hién tai so vai nhiét dgf) trudc do trong khoang
thoi gian lay mau, bien thién trong khoang [-
0.04, 0.04],
Pau ra b diéu khién 1a dai luong diéu khicn
u dé diéu khién dién ap ctia nguon, bién thién
trong khoang = [-150, 150].
Céc bién ngon ngit dau vao/ra gdm cac gia tri
ngdn ngir sau:
e,ce={VN <LN <ZE <LP <VP}

={VN<N<LN<ZE<LP<P<VP}
Trong do:
VN=Very Negative; N= Nagative; LN=Little
Nagative; ZE = Zero; LP= Little Positive; P=
Positive; VP = Very Positive.
Quy tic diéu khién dugc cho 1a mot LRBS,
duogc bicu dién dudi dang bang sau:

Bang 1. H¢ ludt diéu khién

. “ VN LN ZE P VP
VN VN VN N LN ZE
IN VN N LN ZE LP
ZE N IN ZE LP P

IP LN ZE LP P VP
WV ZE P P VP VP

Buée 2: Lua chon ciu trac cac Ax,, (i=1, ...,
m) va Ay cho cac bién x; va y. Xac dinh tham
s0 tinh mo cua cac phan tir sinh va cac gia ti.
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Téap phan tirsinhG ={N <P} .

Tap céc gia tr dugc chon: H™ ={L} va
H" = {V} .

Tham s6 mo cia PSGT cho cac bién e, ce va
u bao gém d6 do tinh md cua cac phan tu
sinh, d6 do tinh md cua cac gia tir. Theo cau

tric dai s6 gia tir cho cac bién duoc xay dung
nhu trén thi ta can lya chon d6 do tinh mo cua

phan t& sinh  am  fm(c")=fm(N)
(fm(c")=1-fm(c )= fm(P)=1- fm(N))
va d0 do tinh mo cua gia to am
a=u(L)(B=n(V)=1-a). Cac tham sb

mo duoc chon ban dau theo truc giac nhu
trong Bang 2.

Bang 2. Tham s6 tinh mo ciia cic HA

e ce u
fm(N) 05 05 05
a=p(L) 05 0.5 05

Dau ciia c4c phan tir sinh, gia tir va méi quan
hé dau ’gifra cac gia tir duoc xac dinh dua trén
ban chat nglr nghia cta cac hang tir ngén ngr.
Vidy, tacé sgn(N)=-1, sgn(P)=1. Ngoai
ra, ¢6 thé thdy rang VN <VN =sgn(V,V)=1,
LVN >VN =sgn(L\V )=-1
Xét twong tu V6i cac hang tr ngon ngir khac,
ta xac dinh dugc moi quan hé dau nhu trong
Bang 3. Méi quan hé ddu
\Y L N P

V + + - +

L - - - -
Bwéce 3: Tinh toan gid tri ngli nghia dinh
luong cho cac nhan ngén ngir trong hé luat.

m+1
real *

Xay dung “siéu mat” S
Buéc 4: Luya chon phuong phap ndi suy:
Phuong phap ndi suy trén S°, duoc lya chon
1a bi-linaer interpolation.

Bl}’é’c S:GTéi wu hoa céac tham s6 mo cua bd
diéu khién

C6 thé thiy rang mién bién thién cua cac bién
vao/ra 1a d6i ximg. Ban than ngit nghia cua

hang tir ngdn Zero 1a bang 0. Khi anh xa vé
mién ngir nghia trong doa_m[O,l], gia tri ngl
nghia v(ZE)=0.5. Vay ta chon ¢ dinh cho
cdc bién gia tri fm(N)=05. Ta chi can t6i
uu cic do do tinh md cua cac gia tir. Tap céac
gia tir trong cac dai s gia tir duogc xdy dung
chi gébm 2 gia tir 1a V (Very) va L (Little). Ta
c6: a=pu(L) (B=p(V)=1-a). Vay ta chi
cin t6i wu d6 do tinh ma cua gia tir am
a= ,u(L) thi s€ suy ra dugc do do tinh mo
clia gia tr dwong. Ta c6 3 ciu trac HA cho 3
bién e,ce va u . Twong mg ta c6 3 tham s6
can t6i wu, ky hiéu la alfa_e, alfa_ce va
alfa_u. V& Iy thuyét thi do do tinh mo c6 thé
bién thién tir 0 dén 1. Tuy nhién, dé phu hop
voi su mo ta vé ngo6n ngit, chiing t6i lya chon
tim kiém gia tri ciia cac tham s ndy trong
khoang [0.1, 0.8].

Trong moi trudng Matlab, GA 1a mot ham san
¢6 nhu mot cong cu giap ching ta chi viéc su
dung no. Trong nghién ctru nay, chiing t6i su
dung ham ga() trong Matlab v4i ma hoa gen
bang s6 thuc kiéu double. Cac gia tri thiét 1ap
cho GA gom: Kich thuéc quan thé,
PopulationSize = 150; Generation = 450.
Ham muc tiéu dugc sir dung nhu trong cong
thirc sau

|
fitness = > _|e(k)| - min
k=1

Trong d6: e(k) =X, (k) — y(k) 1a miu dit liéu
sai 1éch tai chu ky md phong thir k, | 1a téng
s0 mau dir liéu ciia mot lan chay chuong trinh
md phong. X, (k) 1a gia tri tham chiéu ¢ dau
vao, trong nhiéu bai toan thi dai lugng nay la
hang s0. y(K) la gia tri dap Gng that cua dau
ra trén ddi twong didu khién.

Két qua thu dugc bo tham s6 cho bo diéu

khién nhu trong Béang 4.
Bang 4. Cdc tham s6 toi wu ciia by diéu khién
HAC theo GA
e ce u
o= ,U( |_) 0.30185 0.391122 | 0.484335

95



Nguyén Hitu Cong va Ptg

Tap chi KHOA HQC & CONG NGHE

181(05): 91 - 97

Tir cic tham s6 md tdi wu tim dwoc nhu trong
Béang 4, ta tinh toan gid tri dinh lugng ngir
nghia cua cac hang tir ngébn ngir trong bang
luat ta thu dugc bang QRBS cua bd didu
khién HAC t6i uu nhu trén Bang 5 va mat
quan h¢ vao/ra tuong ung trén Hinh 3.

Bang 5. ORBS ciia by diéu khién HAC toi wu

ce

c 0.2437 0.3491 0.5 0.6509 0.7563
0.1854 0.1411 0.1411 0.2737 0.4062 0.5307
0.3044 0.1411 0.2737 0.4062 0.5307 0.6408
0.5000 0.2737 0.4062 0.5307 0.6408 0.7580
0.6956 0.4062 0.5307 0.6408 0.7580 0.8752
0.8146 0.5307 0.6408 0.7580 0.8752 0.8752

Hinh 5. Mat quan hé vao ra SEEE: ciia bé diéu
khién HAC t6i wu

Str dung bo diéu khién HAC dé diéu khién

nhiét do phoi tim, chung t6i thu duoc két qua

nhu sau.

KET QUA MO PHONG

o T Srten

Hinh 6. So do Simulink mé phong hé thong
1000 T
| g
900 é,ﬁ
800 é

/7
700 //::7
600 o

500 (£

400
/ A

<4

300 3

f
13
200 g

100

T

Nhiet do (0C)

0
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Time (s)

Hinh 7. Nhiét dé cdc I6p cia phéi tam
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Nhan xét: Dya vao két qua mo phong hé
thong diéu khién thép tim st dung bo dicu
khién dai s6 gia tir cho thy

+ Thoi gian qua d6 la 833s; lugng qua diéu
chinh 0%; S6 lan dao dong 1a 0 lan; sai léch
tinh S% = 0%.

+ Sau thoi gian 1400s nhiét do ciia bon 16p
ctia thép tim déu dat gin bang nhau.

Nhu vy, str dung bo diéu khién dai sb gia tir ta
¢6 thé diéu khién nhiét do thép tdm dat nhiét
d6 mong mudn (nhiét d6 dat) voi sai 1éch tinh
bang khong, khong c6 qua didu chinh.

KET LUAN

Bai bao da gidi thi€u mot phuong phap ung
dung dai sb gia tir dé thiét ké bo diéu khién
truong nhiét do thép tim co tinh dén viéc toi
wu hoa cac théng sb ctua bo diéu khién. Cac
két qua mo phong hé thong didu khién nhiét
d6 thép tm theo dai sb gia tir cho thiy tinh
dung ddn ctia mod hinh toan hoc dang ham
truyén cua phéi tim va bo diéu khién gia tu.
Pé kiém nghiém kha ning Gmg dung thuc té
ctia nghién ctru nay ta can thi nghiém trén mo
hinh thuc khi d6 két qua nghién ctru s& ¢ ¥
nghia thuc té rat cao.
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RESEARCH CONTROL TEMPERATURE FIELD
OF PLATE SLAB APPLYING HEDGE-ALGEBRA

Nguyen Huu Cong"’, Vu Ngoc Kien? Nguyen Tien Duy?

Thai Nguyen University,
2University of Technology - TNU

The control of the temperature of plate slab, as the control of the temperature field in slab when
only measuring the temperature in the furnace, is a highly applicable problem in many industries.

In this paper we present the design of the plate slab temperature controller applying hedge —
algebra that mentioning the optimization of the controller parameters by GA assuming the
mathematical model of the slab is as the transfer function model. The results of the research have
been verified through simulation and have shown the possibility of being able to apply in practice.

Keywords: Plate slab, transfer function model, hedge — algebra, temperature field, GA, controller
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