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Tom tat

Bai bdo dé xuat mét phuwong phép diéu khién du bédo cho hé MIMO véi mé hinh du béo la hé phuong trinh
sai phén trong mién thoi gian. Phuong phép diéu khién dw bdo dé xuét nay lam viéc theo nguyén tac cuc
tiéu héa tirng doan sai léch dau ra cta hé trong mién thoi gian. B diéu khién nay cé cau tric tuong tw nhw
ctia GPC truyén théng, chi thay dbi khdu duw béo tin hiéu ra va khéu téi wu héa dé tinh ham diéu khién truc
tiép trén mién thoi gian thay vi trong mién tén sb, nho d6 khéng cén phéi tim nghiém phuong trinh
Diophaltine ma van dam bao dwoc chét luong diéu khién bam gia tri dat truc. Hon thé niva, bo diéu khién
dé xuét nay con co tinh tach kénh va khang nhiéu cao hon b6 diéu khién GPC truyén théng. Bé minh ching
cho két luan nay, bai bao cing da trinh bay mét (ing dung cua bo diéu khién dé xuét vao diéu khién da bién
buong say giay, sau do so sanh chét lwong didu khién thu duoc véi chat lwong cda hé khi dugc diéu khién
béng diéu khién phan héi dau ra két hop véi bo diéu khién truyén thdng dé tach kénh, ciing nhw chét luong
ctia hé khi dwoc diéu khién véi bo diéu khién GPC truyén théng.

T khoa: Do dm, Ti wu héa tirng doan, Budng sdy, MPC, Mié&n thoi gian
Abstract

The paper proposes a model predictive control method for MIMO system, in which the difference system
equations are used for output prediction. The proposed control method is based on piecewise minimizing of
output tracking errors in time domain. The structure of proposed controller is similar to that of conventional
GPC, except that its system output prediction and minimization of tracking error will be carried out directly in
time domain instead of frequency domain. Hence the solution of Diophaltine equation can be avoided but
the tracking control performance to a desired value is still guaranteed. Moreover, the decoupling and
disturbance attenuation behavior of proposed controller is much better than conventional GPC. To
demonstrate these assertions, the paper presents also an application of proposed method to control the
multivariable paper drying system and then compares the resulted system control performance with which
obtained by using the output feedback control system in combination with the feedforward controller for
system decoupling, and also with which obtained by using conventional GPC.

Keywords: Moisture, Piecewise optimization, Drying section, MPC, Time domain

van hanh 4.75kg/s. Luu lugng dinh mac 1a

Bl}éng sziy gidy 1a khau cudi trong day chuyép
xeo giay. Giay tu ép keo c6 d0 am tuong doi
0.2kg/kg dugc dwa qua budng siy dé dat do am dau
ra mong mudn 1a 0.05kg/kg . Hinh 1 trinh bay so dd
nguyén ly diéu khién budng sy giay.

Buéng séy co 1016 sa?iy van hanh 6n dinh tai tbc
d6 xeo ¥ =600m/min véi dinh lugng 50 g/m* . Gio
nong vao W, c¢6 luu lugng van hanh 1a 3.25kg/s.
Luu lugng dinh muc 13 6.5kg/s véinhiét do 110°C .
D6 am ty 18 0.001kg/kg . Gi6 thai ra c6 luu luong

* Dia chi lién hé: Tel: (+84) 976791415
Email: phuoc.nguyendoan@hust.edu.vn
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9.5kg/s . Nhiét do khi thai 75 C. Do am ty 1¢ 1a
0.15kg/kg . Nhiét d6 diém suong dugc dat1a 60°C .

bé dat duogc cac thong sb k§ thuat trén, hé diéu
khién hién tai trong nha may giay Bai Bang c6 bon
nhiém vu cu thé nhu sau:

— Piéu khién gia nhiét cho gi6 cp vao budng
sdy. Gi6 ldy tir ngoai trdi luu luong Wy duoc gia
nhiét mot phan tir khong khi thai qua bd HRU (b thu
hoi nhiét), sau do6 gio 4m duoc dua sang thiét bj trao
ddi nhiét va duge gia nhiét thém béng hoi bao hoa.
Nhiét d6 gi6 sdy dwoc didu chinh nho van didu khién
lwu lwong hoi. Mach vong diéu khién gia nhiét gié
hoat ddng tuwong d6i doc 1ap.
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Hinh 1. So d6 P & ID cuia budng siy

— Gi6 néng co nhiét d6 110°C, do am ty 18
0.001kg/kg duoc thdi vao hai mat gidy bang voi
phun, két hop véi say ap suét hoi cdp cho 16 sdy tao
nén mach vong diéu khién sdy gidy. Pong hoc qua
trinh sdy trong budng sdy di dugc trinh bay chi tiét
trong tai li¢u [4].

Diéu khién can béng gi6 vao-ra, v4i muc
tiéu dam bao gi6 nong ch1em gilt khoang khong gitra
hai 16 (ving sdy) dé tmyen nhiét cho mat gidy phuc
vu qua trinh bay hoi, nén cén diéu khién can bang gié
nong thdi vao W, két hop véi lugng hoi nudc bay ra
tir gidy W,,, phai can bing véi gié hut khi thai ra
khoi budng sy W, sao cho khong c6 khong khi
lanh tir ngoai hut vao vung sdy. Piéu khién can bing
thong qua diém 4p suat khong nén nguoi ta goi la hé
dicu khién ZL. Pai lugng dicu khién la luu lugng gio
thdi vao W,,, co cau chap hanh 1a quat thoi da dugc

nghién cuu trong [5].

— Diéu khién méi truong sdy thong qua nhiét
d6 diém swong. Khi say gidy nudc bay hoi vao khong
khi, 1am cho d6 4m khong khi ting dan dén tang nhiét
d6 diém swong. Khi nhiét d6 diém suong tang cao thi
kha niang bay hoi nudc tir gidy cang giam, néu nhiét
d6 diém suong gan v6i nhiét d6 moi trudong thi nude
¢6 xu thé ngung tu.

Nhiét d¢ diém suong trong budng siy dugc gitr
on dinh thip hon nhiét d6 moéi trudng sdy trong

khoang 15-25"C. Nhiét d¢ diém suong dugc diéu

13

khién thong qua diéu chinh luu lugng gi6 ra W, nho
quat hut [4].

Trong thuc té san xuit, cac hé diéu khién qua
trinh cong nghé phan 16n 1a hé diéu khién da bién,
giai phap thiét ké va cai dat la dicu khién phan hoi két
hop véi diéu khién tach kénh Feedforward.

Tuy nhién mot s6 giai phap thiét ké con chua
dap ung duoc yéu cu cong ngh¢ nhu dbi véi hé can
bam lugng dat va khang nhiéu. Cu thé la:

— Thuét todn diéu khién theo mé hinh, viét tat
la MAC dugc xdy dung dua trén moé hinh dap ung
xung cho hé tuyén tinh SISO. Thuét toan nay chi ap
dung duoc cho cac qua trinh SISO on dinh. Hon nita,
do khong sir dung tin hiéu dau ra » tir ddi tuong
nguoc vé dé hiéu chinh lai m6 hinh dy bao ciing nhu
trong khéau t5i wu héa, nén MAC 1a phuong phép diéu
khién vong ho. Cac tai liéu [3], [8] con khuyen cao
thém 1a chi nén ap dung khi ddi tuong diéu khién 1a:
Chi ¢6 nhidu hing tac dong & dau ra, c6 tinh dong hoc
da cham.

Phuong phap ma tran dong hoc diéu khién,
viét tit 1a DMC dugc xdy dung dwa trén mé hinh dép
g budc nhay cho hé tuyén tinh SISO. Theo [8], [9]
thi DMC mang tinh bén viing cao, d& cai dat, song lai

han ché 14 cin phai c6 tham s M.N 4 16n, cling
nhu khi ¢ thém diéu kién rang budc 1a tin hidu diéu
khién bi chin va no cling chi 1a bd diéu khién vong
hé.

— Khac véi MAC va DMC, phuong phap diéu
khién du bao GPC ciia Clarke dua ra nam 1987 lai st
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dung m6 hinh ham truyén khong lién tuc cia qua
trinh (d6i twong diéu khlen) Phuong phap GPC ép
dung dugc cho nhing d6i tugng, qué trinh khong on
dinh [8]. Hon thé nita né ciing con co thé ap dung
duoc cho ca nhitng qué trinh c6 tinh pha khong cuc
tiéu [8], va cho tdi nay né duoc biét 1a phuong phap
diéu khién du bao pho thong va ap dung nhiéu nhat
trong thuc té, 6 thé phat trién mé rong cho hé MIMO

[8].

Do phuong phap GPC duoc xdy dung trén nén
moé hinh ham truyén khong lién tuc, c6 cac tham sb
rat d& duoc xac dinh bang nhing thuit toan nhan
dang, nén GPC hoan toan cé thé duogc phat trién
thanh bd diéu khién vong kin mang tinh thich nghi
néu nhu ta bé sung thém khau nhan dang truc tuyén
céc tham s hai da thirc nay.

Ngoai ra, ciing vi st dung ham truyén lam mo
hinh du bao nén viéc t6i wu hoa trong né bat budc
phai dugc thyc hién trong khong gian phirc thong qua
budc trung gian l& tim nghiém  phuong trinh
Diophaltine. Pidu nay da han ché kha nang khéng
nhiéu ciing nhu chat lugng tach kénh ciia hé thdng
trong mién thoi gian.

Tir két qua phan tich wvu nhuoc diém cua timg
phuong phép diéu khién du bao ndi trén, ching t6i da
di dén mot phuong phap diéu khién dy bao mdi cho
hé MIMO, trong d6 moé hinh dy bao 1a hé phuong
trinh sai phan trong mién thoi gian, thay vi sir dung
ma tran ham truyén. Phuong phép diéu khién du béo
dé xuat nay, vé cdu trac né hoan toan twong tw nhu
GPC truyén thong, ngoai viéc thay ddi khau téi wu
héa dé tinh ham diéu khién va thyc hién tim nghiém
bai toan tdi wu truc tiép trén mién thoi gian. Diéu nay
giup ta tranh dugc viéc phai tim nghiém phuong trinh
Diophaltine va c6 thé két hop thém cac diéu kién rang
budc vé tin hiéu diéu khién trong 16 giai.

Nbi dung bai bao trinh bay gdm ba phan. Phan
mot trinh bay phuong phap thiét ké diéu khién du
béo t01 uu hoa timg doan cho h¢ MIMO da bién, tirc
la Ve nguyén tac lam viéc cta bo didu khién dugc dé
xut. Phan hai 1a ing dung cta né vao diéu khién
budng sdy gidy va cac két qua mo phong, so sanh véi
chat lugng cta hé khi sir dung bo didu khién GPC
truyén thong. Cudi cing trong phdn ba la nhitng danh
gi4 uu nhuoc diém cua bo diéu khién duge dé xuat.

2. Noi dung

2.1. Thudt todn diéu khién dw bdo hé MIMO c6 tré

trong mién thoi gian bang phan hoi diu ra

Phuong phép diéu khién du bio dé xuit nay s&
dugce nhom tac gia goi 1a bg dieu khién du bdo toi wu
héa tirng dogn. V& cau truc diéu khién twong tu nhu
MPC truyén thong, chi thay d6i khau t6i wu hoa dé
tinh ham diéu khién va thuc hién trén mién thoi gian
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Xét hé hai vao, hai ra, c6 tré véi mé hinh téng
quat trong mién thoi gian:

ylk]+anlk-1]+ ...
(bloul[k_m1|]+b11”|[k_m11 _1]"‘
~+by, wlk—my, _qll])+

+a|n,J/1[k_n1] =

-I-(cmu2[k—m12]+c“uz[k—m12 —1]+
ot oy, Uk —my, —‘112])
wlk]+a,v,[k-1]+ ... +a2n2y2[k—n2] =
(Dot [k = my 1+ by, [ —my —1]+
-~+b2q2|ul[k—m21 _Qzl])+

(M

+(czou2[k—m22]+c21u2[k —m,, —1]+
<t Gy, u,[k—m,, _qzz])

trong d6

— my, 1a d6 tré dau vao thir nhit img vdi dau ra thi
nhat va m,, 1a do tré dau vao tht hai ing véi dau
ra thir nhit,

— my, 1a d6 tré dau vao thir nhit img vdi dau ra thi
hai va m,, 14 d6 tré diu vao thi hai ing véi du ra
tht hai.

Nhiém vu diéu khién dat ra ¢ ddy 1a x4c dinh bo diéu

khién, tirc 1a tim (u,[k],u,[k]) dé cé chat lugng bam:

(n[KL, y,[6]) = (WK1, w,y[£])

v6i w k], w,[k], £=0,1,
trude cho tung kénh.

. 1a day gia tri miu dat

Khéng mat tinh tdng quat ta ludn viét dugc lai
mo hinh (1) thanh:

ylkl+anlk-11+ ... +a,y[k—n]=
(bmul[k—m]]+b”u1[k—m] —11+

. +blqu1[k—m1—q])+
(crotto[k —my 1+ ¢, uy [k —my =11+

+ ... +clqu2[k—m2—q])

wlkl+a,y,[k-1]+ ...
(b20”1[k_m1]+b21”1[k_m1 =11+

. +b2qul[k—m1 —q])—i—

+a,,y,[k—n]= @

(exoty [k —my 1+ ¢y [k —m, 1]+

+ .. +c2qu2[k—m2—q])

e la:
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+ A 0 [k—n]
—n
0 a, Y

clo)g[k]_{_ +(blq Cy
Cy b, ¢

q

)Z[k—Q]
trong do:
g =max(q,, —m,,q,, =My, q, =My, 4y =My, ),
n= max(nl’nz)s
m, = min(m,,,m, ), m, = min(m,,,m,,)
yilk] ylk-1]
y[k]=( 1 j, J/[k—l]=( : ) e
- wlkl) = »lk=1]

_ ylk—n]

Z[k_n]_[yz[k—n]J

E[k]z(ul[k_ml]} g[k—1]=[ul[k_ml_1]j,
uz[k_mz] uz[k_mz_l]

_ u [k —m, —q]
ulk—al= (uz[k—mz —q]]

Ky hiéu tiép:

a, 0 a, O
Al 0= > T An 0= >
’ 0 a, ’ 0 a,,

(3)
B by € B b, ¢,
BO,()_ H .“’Bt/‘()_ b
by ¢y 2 C2q
thi m6 hinh ban dau (1) cta hé sé trg thanh:
Y]+ A ylk =11+ - +A4,,ylk—n]= @
= B, gulk]+ -+ +B, qulk—q]

Tu day ta duoc cac dAu ra dyu bdo cia hé 1a
)_/[k+i], i=0,1, ... ,N-1, v6i N >max(n,q), nhu

sau:
— Khi i=0 thi:

k] = (Bygulk]+--+ By gulk —9]) -

_(AI,OZ[k_1]+A2,OZ[k_2])
— Khi i =1 thi:

(5)
ylk+1]=(By,ulk+1]+ - +B, ,ulk—q+1])-

_(Al,oZ[k]"‘Az,o)_’[k_l]"'
=(B,ulk +1]+ -+ +B, ulk—q+1])-

(4o [(Bootlk1+ -+ + B, ulk —q1)-

q,0=

(A Uk —1]+ Ay yTk =20+ oo + 4, 3k - n])l+

+ Ay yTh =11+ - +A,,‘Oz[k—n+1])

hay:

+ A,k —n +1]) A

Ak +11=[ Byoulk +11+(B,, — 4,B, , Julk]+ - +
+(B, g~ 4,8, ., )ulk—q+11- 4,,B, ;ulk - q]]
- [(AZ0 = Ao Ao ) YTk =11+ ( Ay — Ay Ay ) YTk — 2]+
oo (A = A Ao )Yk —n+1]= A A, vk - n]]
+B,,,,ulk-q])-
—(AU gk =1+ 4, [k =21+ - +4,, [k —n])

vOi1 cac hé so cua nd lan duoc duogc xac dinh theo
cong thirc truy hoi sau:

:<Bo,1ﬂ[k+l]+

Bo,l = Bo,o
Bl,l = Bl,o - AI,OBO,O

B =B A ,B

g,1 7,0 — “1,02¢-1,0
Bq+l,1 = _Al,qu,o (6)
A1,1 = Az,o - AI,OAI,O
A2,l = A3,o - A1,0A2,0
An—l,l = An,O - AI,OAn—l,O
An,l = _Al,oAn,o
— Tuong ty nhu vay, khi i =2 thi:
ylk+2]=(B,,ulk+2]+ - +B , ulk—q])-
— (A, ylk =1+ A4, ylk =21+ - + 4,3k -n])
trong do:
Bo,z = B(),l
Bl,2 = Bl,l
Bz,z = Bz,] - AI,IBO,O
Bq+l,2 = Bq+l,l - Al,qu—l,O
Bq+2,2 = _Al,qu,O @)
Al,l = Az,o - A1,0A1,0
A2,1 = Aa,o - Al,oAz,o
n-11 An,() _Al,OAn—l,O
An,] = _Al,OAn,O

- Téng quat cho tAt ca cac chi sb i=3,4, ... , N-1
con lai, ta dugc:
[k+i]=(B, ulk +i]+ - +B,,, ulk—q])-

—( A ok =1+ 4, 3k =21+ - +4,,)ylk—n])

®)
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va:
Vk+i+1]=(B,, ulk+i+1]+ - +
+ B, inulk - q1) -
—(Am, Yk =11+ 4y, ylk-2]+

+eee + An,iHZ[k_n])

trong do

Bo,m = BO,[

Bu+1 = Bl,i

Bz',i+l = Bi,i

Bi+l,i+l = Bi+1,i - Al,iBo,o

griivl Bq+i,i - Al,qu—l,O ®)
Bq+i+l,i+] = _Al,iBlI:O

AI,HI = A2,i - Al,iAl,O

Az,m = A},i _Al,iAZ,O
An—l,i+l = An.i - A

A, =-4,4

1,i“"n,0

A

1,0%n-1,0

n,i+1
Tiép theo, dé xdy dung ham muc tiéu phuc vu
muyc tiéu diu khién bam )[k] — wfk] cua bai toan,
ta s& viét lai toan bd N+1 gia tri ddu ra du bao
yk+i], i=0,1, ... ,N danéu ¢ trén chung lai thanh

mot phuong trinh nho cac ky hiéu nhu sau:

K] ulk + N1
Yk +1] ulk+N—1]
y= - . , U= : ,
k+N ulk
Y ] ulk] (10)
e} ® B,
BO,N BN—I,N BN,N

va © laky hiéu ctia ma tran co tit ca cac phan tir déu
béng 0. Vi céc ky hiéu nay, cac phuong trinh (5)-(8)
cho tat ca cac chi s6 i=0,1, ... ,N s€ duogc viéet
chung lai thanh:

y=Bu+g 11)
< 1 <

trong do:

g=B,u' -Ay (12)

16

va
Bl,o Bz,o 4,0

B2 _ B:z,l B:3,1 q:+l,] ,
BN+1,N BN+2,N g+N,N
AI,O AZ,O n,0
A

a- A (13)
Al,N—l AZ,N—l An,N—l
ulk —1] Jh=1]

;ulk=21| | Mk=2]

u = TS )

ulk—q] Yk —n]

Nhu vay, ¢ cong thirc (11) thi » cho boi (10) la
vector cac tin hiéu diéu khién tuong lai can xac dinh,
y 1a vector cac tin hiu diu ra tuong Ung dugc du
bao trong tuong lai va chung la nhiing gia tri chua
biét. Con lai cac vector y/,g/ trong (12) dinh nghia
boi (13) déu 1a nhing gia tri qua khir nén 1a da biét ¢
thi diém k hién tai, hay g ciing 1a hdng s6 da biét.

Tiép tuc, dé dat dugc muc dich y[k] — wk], ta
s€ xay dung ham muc ti€u tuong ung véi nhi€ém vu

y—>w,hay e=y-w—0, trong do

w = col (wk], Wk +1], ... ,ulk+N]) (14)

1a vector cac gi tri dat, nén ciing 1a da biét. Ham muc

tiéu ndy c6 dang nhu sau

J=e'Qe+u'R i
=e Q,etu Rou—>min

(15)

trong d6 O,, R, 13 hai ma trin trong s6 ddi xtng xéc
dinh duong tuy chon.

Thay e=y—w va(11) vao (15) s€ co:
J=@y-w) 0 (y-w)+u'Ru
=Bu+g-w) Q,Bu+g-w)+u R u
=’ (B/O,B, +R, )u-2(w-g) OB u
+Hg-w) 0, (g-w)
nén nhiém vu (15) 1a twong duong voi:
u' (B]TQkB] +R, )1_L—2(1_0—5_1)T 0O,B,u — min

C6 thé thdy ngay day 1a bai toan tdi wu toan
phuong nén trong truong hop khong bi rang budc thi
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khi ap dung phuong phap Newton-Raphson, ta co
nghiém toi uu cua nd nhu sau:

u=(B'Q,B,+R,) B/Q, (w-g) (16)

Néu viet ra mot cach chi tiet nghiém toi uvu u
tim dugc O trén thanh:

u =col(t_t[k+N],g[k+N—1], ,g[k])
ta s& thay ludn lay ra duoc tir d6 tin hiéu diéu khién
hién tai:

[”1[/‘_’"1]

dé diéu khién déi tuong, trong d6 7, 1a ma tran don
vi kiéu 2x2 . Tat nhién ta luon lay ra duoc ca nhing
gia tri tin hi€u vuot trudc:

[”1[k+p]

voi —m, < p<N, -m, <g<N
uz[k+q]] m = p h ¢

tor u theo cong thuc:

[”1 [k + p]j —-C u
Mz[k'f'q] QN+1-2m=2p),(2N+2-2my -2q) =

trong d6 C, ;, la matrdn 2 hang, 2(N +1) cft c6 hai
phan tir (1,7/) va (2,/) bang 1, cac phan tir con lai
ddng nhét bang 0.

Tong két lai thi by diéu khién tdi wu hoa timg
dogln de diéu khién bam gia tri dat trudc cho hé da
bién s€ lam viéc theo cac budc sau:

1. Chon d6 rong N >max(n,g) cho cta s6 dy bao

va xdy dung cac ma tran:

A A ,,B B

1,00 +++ 200 50,00 00 5 Pg0
tir cac tham s6 mo hinh ham truyén theo (3).
2. Xay dyng céc ma tran 4, ;, B,
thure (6),(7) va (9).

3. Xdc dinh cac ma tran B, B,, A theo (10),(13).

; theo cac cong

4. Khai bao mang dir liéu mot chiéu 1_/, y/, trong

d6 u' ¢6 2¢ phan tir va ' c6 27 phan tir dinh
nghia theo (13) véi thur tw nhu sau:
u'=(ul o, )y =00 e a0h,)

5. Ganu' =0,y =0 va k=0.

(=]

6. Chon Q,,R, dbiximg xac dinh duong .

7. Xac dinh vector g theo (12) va w theo (14).

8. Tinh u theo (16) va u[k] theo (17) rdi dua vao
diéu khién déi tuong.

9. Dotinhiéura y= (y1 Y, )T cta hé rdi sép Xép lai
hai mang dir li¢u g/, 3_// nhu sau:
ul./ = ”,-/_z: i=2q,2g-1, ... 3
u =u[k+pl va u) =u,[k+q]

yj. ::y;._z,j:2n,2n—l, ...,3va

W EV =Y,
10. Gan k =k +1 va quay vé 6.
2.2. Ap dung vao diéu khién buéng siy gidy

Mo hinh budng siy ’gia‘iy duge xay dung theo tai
ligu [4] cho nha may gidy Bai bang c6 cau tric ma
tran ham truyén nhu mé ta & hinh 2 gom bon ham
truyén nhu sau:

_ Ay _0.000815

Gll x >
AP 48s +1
A —0.0007945 )
C;12 — 7/ _ = 6728:
AW , 68s+1
AT . '
G, <Al _ 0334
AP 210s+1
AT —-0.2671
G22 — d _ = 6—455
AW , 202s +1
SP *
—24 Gey AP Gl1
G21
G12
SP,, AVVHZ *
+ Ge, G22

Hinh 2. M6 hinh budng siy gidy

Chon chu ky trich mau T = 5s va khi ky hiéu lai
céc dau vao ra:

=4y, y, =AT,, y, :AP*, U, :AWaZ*

17
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thi hé phuong trinh sai phan cua n6 dang (4) s& c6 cac
tham so lan luotla n=2, g =9 va:

a, =-1,8302, a,, =0,8372

a, =-1,9521, a,, =0,9527

b, =-1,68.10", b, =1,561.107,

b, =-0,382.107, b, =3,549.10°°,
b,=bs=b,=b,=b,=5b,=0,

by =b, =b, =b,, =b,, =b,; =b,, =b,, =0,

b,, =—0,007858, b,, = 7,666
¢ =-2,303.107, ¢, =-3,33.10°,
¢, =2,07.107, ¢, =3.10°7,

Cy =Cp5s =Cpg =€y =C3 =Cg =0
Cog =€y =Cpy =Cp3 =Cyy =Cp5 =Cpg = Cpy =0,
L, =—0,00653, ¢,y = 6,3765.107
Ap dung thuat toan didu khién ti uu timg doan

da trinh bay ¢ trén dé didu khién hé budng sdy gidy,
ta thu dugc két qua nhu mo ta ¢ hinh 3 va hinh 4.

L
400 600

Gama(%)
o v &
F

L

nots
8

Td(%)

mNbERoNE
T
L

8

) L L L L : L
250 300 350 400 450 500 550

Thoi gian (s)
Hinh 3. Dép g cua by diéu khién MPC t6i wu tirng
doan cho budng sdy gidy, khi thay d6i nhiét d6 am
dau vao 25%
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0
s 4
-10 -

Td(%)

: L L L L L L L
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Gama(%)
: o
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200 250 300 350
Thoi gian (s)

Hinh 4. Dép mg cua bd dleu khién MPC tdi uu timg
doan cho budng siy gidy, khi thay déi nhiét do
diém suwong + 10%

L L L
0 50 100 150 400

Ket qua md phong cho thay khi ting nhiéu do
am glay dau vao lam do am gidy dau ra ting, mach
vong diéu khién d6 4m tac dong lam cho cong suét
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nhiét dau vao tang lén, tirc 1a chénh 4p AP tang, luu
luong hoi vao nhiéu hon dé tang nhiét sdy, kéo d6 4m
glay dau ra bam theo gia tri dit. Mach vong nhiét d¢

diém suwong tac dong tic 1a W W, ting, lam giam nhiét

do diém suong. Két qua md phong nay da cho thay hé
hoat dong 6n dinh dap Ung tdt v6i nhidu do 4m dau
vao, dam chat luong gidy dau ra.

2.3. So sanh két qud khi diéu khién véi by diéu
khién GPC truyén thong

i Két qua mé phong budng sy gidy dung bo diéu
khién MPC‘ trong Toolbox Matlab Simulink, c6 tén
goi 1a b diéu khién GPC cho ¢ hinh 5 va hinh 6.

Tir két qua mo phong nay va khi so sanh véi cac
hinh 3 va hinh 4 ta thay néu tic dong nhiéu dau vao
gamal, do 4m cua gidy ting 1én dong thoi gdy anh
huéng dén mach vong nhiét d6 diém swong. Dudi tac
dong cua bo diéu khién MPC trong toolbox Matlab
Simulink da diéu khién d6 am cua gidy vé gia trj dat
nhung thoi gian diéu chinh 16n (1én d&én 10%s), diéu
ndy chimg t6 bo diéu khién mic dinh hoat dong chua
t6t anh huong dén chét luorng san pham glay

30
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3. Két luan

Tir viée phan tich thiét ké bo diéu khién MPC
tich hop san trong toolbox Matlab Simulink, so sanh
v6i bo dicu khién MPC t6i wru hoa timg doan ta thiy
bd diéu khién MPC t6i wu timg doan dap tmg tt vdi
nhiéu tac dong hay noi cach khac la h¢ c6 kha nang
khéng nhidu khi thay doi thong s6 d6 am dau vao, dac
biét dam bao tich kénh gira didu khién d6 4m va
nhiét 6 diém suong, h¢ bam dugc lwong dat khi van
hanh thay d6i d6 4m va nhiét 46 diém suong. Két qua
nghién ciru 1a ding dan va co thé trién khai tng dung
trong thuc té san xuat.
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