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Trong céng nghiép hién nay, ta thuong gidi quyét bai toan diéu khién nhiét do trong cac 1o nung
theo mét chi tiéu nao dé. Tuy nhién chét lwong cua céc sén phdm trong qué trinh gia céng nhiét lai
phu thudc vao trong nhiét do trong phéi. Mubn diéu khién dwoc nhiét dé trong phoi, ta phai dua ra
phuong phép tinh toan trrong nhiét dé cta né khi biét nhiét d6 16. Hién nay da c6 mét sé phuong
phép tinh toan, nhung cac phuwong phép nay déu khéng thuén tién cho viéc thiét ké bo diéu khién.

Bai bao gioi thiéu mét phwong phap mdi trong viéc thiét ké bé quan sat nhiét d6 trong phoi tdm
béng mé hinh ham truyen dbi v&i moét hé doén nhiét. Nghién ctru da dwa ra két qua la: méi I6p trong
phéi duoc thé hién bang mot déi tiong déng hoc tuyén tinh. Nhw vy ngoai viéc quan sat nhiét do, ta
c6 thé thiét ké bo diéu khién trurong nhiét dé trong phéi mét cach dé dang. Céac két qué nghién ctru da
duoc kiém chirng bdng mé phéng va mé ra kha ndng tng dung vao thuc té.

ABSTRACT

At present, in industry, the temperature control problems in furnace have been solved by some
particular goals. However, the quality of products in a thermal treatment depends on the temperature
field of a slab. In order to control the slab temperature, operation method may be presented to
calculate temperature of slab when we are informed the temperature inside furnace. Recently, there
have been some calculation methods, however, they are not quite useful for designing controler.

This article introduces a new method in designing the thermal observator in plate slab with the
model of transfer function towards to short-term thermal system. This result shows that: Each plate
slab is illustrated by a lineal kinetic object. Therefore, we can not only observe the temperature but
also easily design a thermal controller for plate slab. All the results are proved by modeling and enable
to apply to practical concept.

I. PAT VAN PE thuong can ctr vao ham truyén ciia doi tuong dé
tinh ra bd diéu khién. Nhu vay dat ra van dé la
hiy thiét ké bd quan sat nhiét do trong phoi
bang md hinh ham truyén hoic mo hinh khong
gian trang thai. Sau khi da c6 b quan sat, ta co
thé thiét ké bo diéu khién nhiét do trong phoi
mot cach dé rang.

Trong cong nghi¢p hién nay, ta thuong
giai quyét bai toan diéu khién nhiét do trong cac
16 nung theo mdt chi ti€u nao d6 [1]. Tuy nhién
chat luong cua cac san phdm trong qua trinh gia
cong nhiét lai phu thudc vao truong nhiét do
trong phoi. Nhu vy dit ra van dé phai diéu
khién dugc nhiét do trong phoi nung theo chi Il. THIET KE BQ QUAN SAT NHIET PQ
tiéu chét lwong dit ra, tic 1a diéu khién mot CHO PHOI TAM
thong s6 ma khong thé dung sensor do duogc.
Mubn diéu khién dugc nhiét do trong phoi, ta
phai dua ra phuong phap tinh toan truong nhiét
do cta n6 khi biét nhiét do 10. Viéc tinh toan
nay c6 thé thyc hién bang phuong phap phan ly
bién s6 [2]; phuong phap mo hinh [1]; phuong
phap phin tor hiru han [3]. Tuy nhién céac
phuong phap thiét ké bo diéu khién hién nay, ta

Xét mot 10 gia nhiét dot mot phia nhu
Hinh 1. Gia thiét thé tich budng 16 nho, coi
nhiét do trong 10 1a nhu nhau. Néu bé qua sy
truyén nhiét qua dau va canh cua tim kim loai
phang, rong du 16n. Nhiét d6 do dugc trong 16
coi nhu nhiét d6 trén bé mit cua 16p 1; hé dan
nhiét 1a doan nhiét, tirc la khong cd nhiét do
chay ra khoi tim.
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Hinh 1. M6 hinh phéi tam
Véi cac théng sb ctia tAm nhu sau:
- Hé s6 dan nhiét cua tim A: W/m.K
- Hésb truyén nhiét cta tim o; W/m?
- Chiéu dai
- Chiéu rong b (mét)
- Chiéu day d (mét)
- Khébi lugng riéng p: Kg/m®
- Nhiét dung riéng c: J/kg.K
- Dién tich bé mit tiép xtic A=a*b (m?)

a (mét)

Ta coi phoi 1a méot doi tuong dong hoc va
dugc chia thanh n 16p. Dbi twong dong hoc nay
¢6 lugng vao la nhiét d¢ trong khong gian 10 Ty;
lugng ra la nhiét o cua 16p dudi cung T,. Viéc
chon n bang bao nhiéu tuy thudc do “Day” cua
tam va do chinh x4c yéu cau.

2.1 Xay dung md hinh ham truyén déi véi
vat mong

Vat méng 1a vat c6 hé sé BIO<0,25; [4],
trong truong hop nay ta coi phdi tim nhu ¢ 1
16p (n=1). M6 hinh d6i twong dugc xay dung
nhu sau:

Dong nhiét chay vao la :

To-T

Q=Aa(Ty -T)=—— 1

voi R=—
Ao

1)

Do khong c6 nhiét chay ra nén lugng
nhiét tich vao vat la:

dT dT
=cM—=C— voi C=c.m 2
Q dt dt @
Viy ta c6 phuong trinh can bang nhiét:
dar T¢ T
C—= 3)
dt R

Str dung phép bién dbi Laplace ta co:
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CRT(s).s = Te(s)-T ()= (CRs+1)T(s) = T4 (5)

pit T=RC=T(s) =

T:(s
75+1 f()

Khi d6 vat mong sé dugc mod ta boi ham
truyén:

_TGs) 1

(4)

2.2 Xdy duyng md hinh ham truyén khi phéi
dugc chia thanh 2 16p (n=2)

Dong nhiét chay vao lop 1 1a:

Heat source
TH(t)

Ay, Ta(t)
Az, To(t) 3 ae

N\
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\\l\\\\\\\\\\\\\

Hinh 2. M6 hinh phoi 2 lop

Te-T

Q=Aa(T, -T)= véi R, =Aia (®)

Dong nhiét chay ra 16p 1 hay ciing Ia
dong nhiét chay vao lop 2

LA h-T
=1 T -T,)=
Q d/2(1 2) R,
d/2 ©)
(R2=7)
4 A

Vay phuong trinh can bang nhiét la:

da, T =T T -T
c, ah f 1 TR @
dt Ry Ry
()
C,—2 = (b)
dt R,

Xuat phat tir phwong trinh (7b) ta co:

C2 RZTZ (s).s= Tl(s) —T2 (s)

= (C2 R,s+ 1)T2 (s) =T, (s)
Suy ra ham truyén cua 16p thir 2:
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T2 (s) B 1

T, (s)
Xuat phat tir phuong trinh (7a) ta co :

Wy (s) = (8)

RyCys+1

W, (s 1 1 T: (s
(s— 2()+ + JTl(s): )
Suy ra ham truyén 16p 1 :
T, (s)
W (s) = -
T; (s)
1
W (s) = - 9)
1+ RICys +—= (1-Wa(5))
R

2.3 X4y dyng mé hinh ham truyén khi phéi
dwoc chia thanh n 16p

Tir viéc xdy dung mo hinh ham truyén
cho truong hop 1 16p, 2 16p; ta tong quat hoa

cho truon lgp n 16p nhu Hinh 3
2
Tf(t) iigii Heat source ;
Au Ta(®) $ din g
Ao, To(t 2 di
) dan o
An, To(t) din L
=

AMMRRARRRRNNRNW

Hinh 3. M6 hinh phéi n I6p

Sau khi tinh toan tuong ty nhu trén, ham
truyén cua phoi n 16p dugc xac dinh:

Tn (s) 1

W=7 " (&) " RyCps 1
Wn—l(s)_ 1R B
4R, 1cn SR (1—Wn (s))
W, (s) = 1
3 1+RyCqs +§3L(1—W4 (s))
4
Wo(s)= F:eL
1+R,C,s +ﬁ32(1—W3(s))
W, (s) = 1
! 1+ RlCls+ﬁRL(l—W2 (S))
2
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111. MO PHONG

D& kiém tra thudt toan, ta tién hanh md
phdng cho vi du tinh toan ham truyén ting 16p
khi chia phoi thanh 1 16p, 2 16p va 3 16p. Vat
liéu dugc chon la thép tam véi cac thong s6 nhu
sau:

Hé s6 dan nhiét cua tim A=55.8 w/m.K;
Khéi lugng riéng: p=7800kg/m?;Nhiét dung
riéng c=460 j/kg.K; Hé sd truyén nhiét a=335
w/m?; Chiéu dai tAm a=40 cm=0.4 m; Chiéu
rong tam b=25 cm =0.25 m; Chiéu day tam d

=5 cm =0.05 m; Dién tich bé mat tam: A=a*b
=0.4%0.25 =0.1 m?
3.1 Coi tam thép 1a 1 16p

Khi d6 sy truyén nhiét qua tim 13 truyén
nhiét d6i luu: V=0.4*0.25*0.05=0.005 m>
m=V*p=39kg ;C=m*c=17940; R=0.0299

Ham truyén dédi tuong la:
1 1
RCs+1 536.406s+1
3.2 Coi tam thép 1a 2 16p
Khi d6 chiéu day mdi 16p 1a d/2=0.05/2

m
V,=V,=0.4*0.25*0.025=0.0025 m®
m; =m, =V;*p =0.0025*7800 =19.5 kg

C.=C, =m1*c =19.5 *460 = 8970

R=——t——1 00209
Aa 0.1*335
d72__0025 _n4g

" AA  558%0.1
Ham truyén timg 16p ctia déi tuong la:

W, (s) = Le_ 1 1
T.(s) R,C,s+1 40.1856s+1
1 40.1856S +1
Wl(s) = =

1+RCs +%(1—W2 ©) 1076252 +575.7127s +1
2

3.3 Coi tim thép 1a 3 16p

Khi d6 chiéu day mdi 16p 1a d/3=0.05/3 m

V1=V,=V; =0.4*0.25%(0.05/3) m®

my=m,=m; =V *p=13kg

C,=C,=C; =m,*c =13*460 =5980
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1 1 3.4 Két qua md phéng cho by quan sat nhigt
R=—=—"=00299 A 1
Aa  0.1*335 : ’
| d/3 005/3 Tién hanh mé phong trén MATLAB
R,=Ry=—r=—1=—"——-=000299 SIMULINK véi gia thi€t nhiét d6 1o dugc gilr
AA AA 558701 khong ddi: Ty =1000°C; ta dwoc két qua nhu
Ham truyén timg 16p ciia dbi tugng 1a : Hinh 4, 5, 6.
T.(s) 1 1 IV. KET LUAN
W3 ()= 3 = = A L Ar A A ‘A
T,(s) RC,;s+1 17.88s+1 Dua trén cac dinh luat vé truyén nhiét,
1 cac phuong trinh can bang nhiét, bai bao da gidi
W, (s) = thiu mét phuong phap xay dung m6 hinh ham
LR+ - W) cho o hé dodin nhit. T Ké qua iy, o hoin
3 Ot he¢ doan nhigt. | qua nay, ta hoan
17885 +1 toan c6 the thi€t ke bo dicu khién nhiét d¢ trong
= . phoi theo mét chi ti€u chat lugng nao do.
318.85s° +53.55s +1

Viéc nghién ctru tiép theo 1a s& tién hanh
W, (s) = 1 thi7 nghiém trén mo hinh thuc. Néeu két qua dugc
S R kiém nghiém ding dan thi s&€ mo ra kha nang ap
1+RCss+ R 1-W,(s))
2

dung trong nhiéu linh vyc c6ng nghé khac nhau
nhu: t6i, ram, nhiét luyén, u vat liéu tu, u thuy
318.85s2 +53.555 +1 tinh quang hoc,... ¢c6 y nghia khoa hoc va thuc

W, (s) = tié )
1(8) = 572205" 131275 + 589,055 11 fen cao

hhigt dg 16p 1,—

: Hinh 6. Két qua mé phong nhiét do
Hinh 5. Két qud mo phong nhiét do  trong phoi 3 lop
trong phéi 2 lop

Hinh 4. Két qud mé phong nhiét do
trong phoi 1 lop
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