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NoI dung chuong 2

2.1 Gioi thiéu chung

2.2 Cac dang mo hinh toan hoc
2.3 Mo hinh hoa ly thuyét

2.4 Mo hinh hoa thuc nghiém
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2.1Gio1 thieu chung

= Mo hinh la mét hinh thiic mé ta khoa hoc va cé6 dong cdc khia
canh thiét yéu ctia mot hé thong thuc, c6 thé cé san hodc can
phai xay dung.
= Mot mo hinh phan anh hé théong thuc tir mot goc nhin nao
do phuc vu httu ich cho muc dich str dung.
= Phan loai mo6 hinh:
— Mo hinh do hoa: So do khoi, luu do P&ID, lwu d6 thuat toan
— Mo hinh toan hoc: ODE, Ham truyén, moé hinh trang thai
— M6 hinh may tinh: Chuwong trinh phan mem
— Mo hinh suy luan: Co so6 tri thire, luat
= Trong noi dung chuong 2 ta quan tam toi xay dung mo hinh
toan hoc cho cac qua trinh cong nghé.

Chwong 2: M6 hinh qua trinh © 2006 - HMS
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1. Hi€u ro hon vé qua trinh

2. Thiét ké cau truc/sach luoc diéu khién va lua
chon kiéu bo diéu khién

3. Tinh toan va chinh dinh cac tham s6 ctia bo diéu
khién

4. Xac dinh diém lam viéc t6i wu cho he thong

5. Mo phong, dao tao nguodi van hanh
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= Chat luong mo hinh thé hién qua:

— Tinh trung thuc ctia moé hinh: Muc do chi tiét va mie do
chinh xac caa mo6 hinh

— Gia tri st dung (phu hop theo muc dich str dung)
— Mtrc do6 don gian cta mo hinh

= “Khong c6 mo hinh nao chinh xdc, nhung mot sé6 mo
hinh co ich”.

= M6t mo hinh tét can don gian nhung thau téom
duoc cac dac tinh thiét yéu can quan tam cua thé
gigi thyuce trong mot ngx canh st dung.
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Tong guan qu

1. bat bai toan moé hinh
hoa

i

Phan chia thanh cac
qua trinh co ban

404
Ve

3. Xay dung cac
mo hinh thanh phan

4. Két hop cac mo hinh
thanh phan

A

5. Phan tich va kiém
chung mo hinh

v
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= Phuong phap ly thuyét (mo hinh héa ly thuyét,
phan tich qua trinh, mo hinh héa vdt ly):
— Xay dung mo hinh trén nén tang cac dinh luat vat ly, hoa
hoc co ban
— Phu hop nhat cho cac muc dich 1., 2. va 5.

* Phuong phap thuc nghiém (nhan dang quad trinh,
phuong phdp hop den):

— Ué6c lvong mo hinh trén co so cac quan sat so lieu vao-ra
thuc nghiém
— Phu hop nhat cho cac muc dich 3. va 4.
= Phuong phap két hop:
— M6 hinh hoa ly thuyét dé xac dinh cau truc mo hinh
— Mo hinh hoa thuc nghiém dé uoc luong cac tham sé mo
hinh

Chwong 2: M6 hinh qua trinh © 2006 - HMS
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2.2 Gac dang mo hinh toan hoc

= MO hinh tuyén tinh /Mo hinh phi tuyén:
— MO hinh tuyén tinh: Phuong trinh vi phan tuyén tinh,
mo hinh ham truyén, mo hinh trang thai tuyén tinh, dap
ung qua do, dap ung tan so...

— Mo hinh phi tuyén: Phuong trinh vi phan (phi tuyén), mo
hinh trang thai

= Mo hinh don bién/Mo6 hinh da bién
— Mo hinh don bién: Mot bién vao diéu khién va mot bién
ra dugc diéu khién, bién vao-ra duoc biéu dién la cac dai
luong vo huong
— Mo hinh da bién: Nhiéu bién vao diéu khién hoac/va
nhiéu bién ra, cac bién vao-ra c6 thé dugc biéu dién duoi
dang vector

Chwong 2: M6 hinh qua trinh © 2006 - HMS 8
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= Mo hinh tham s6 hang/ Mo hinh tham s6 bién
thiéen:
— M6 hinh tham s6 hang : cac tham s6 mo6 hinh khong
thay doi theo thoi gian
— Mo hinh tham s0 bién thién: it nhat 1 tham s6 mo hinh
thay doi theo thoi gian
= M6 hinh tham s6 tap trung/Mo6 hinh tham s6é rai:

— M6 hinh tham s6 tap trung: cac tham s6 mo6 hinh khong
phu thuodc vao vi tri, c¢6 thé biéu dién mo hinh bang (he)
phuong trinh vi phan thuong (OEDs)

— Mo hinh tham s6 rai: it nhat moét tham s6 mo hinh phu
thuoc vi tri, biéu dién mo6 hinh bang (hé) phuong trinh vi
phan dao ham riéng

= Mo hinh lién tuc/mo hinh gian doan

Chwong 2: M6 hinh qua trinh © 2006 - HMS 9


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

2.3 Mo hinh héa Iy thuyét

Cac budc mo hinh héa ly thuyét:
1. Phan tich bai toan mo6 hinh hoa
— Tim hiéu luu dé cong ngheé, néu ro muc dich str dung
cuia mo hinh, tir do xac dinh muc do chi ti€t va do chinh
xac cua mo hinh can xay dung.
— Phan chia thanh cac qua trinh con,
— Liét ké cac gia thiét liéen quan t6i xay dung mo hinh
nham don gian héa mo hinh.
— Nhan bi€t va dat tén cac bién qua trinh va cac tham so6
qua trinh.

2. Xay dung cac phuong trinh mo hinh

Chwong 2: M6 hinh qua trinh © 2006 - HMS


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

3. Kiém chung mo hinh:
0 Phan tich bac tu do cuia qua trinh dua trén s6 luong cac bién
qua trinh va so6 lugong cac quan hé phu thuoc.
0 Phan tich kha nang giai duoc ctia moé hinh, kha nang dieu
khién duoc
0 Dbanh gia mo6 hinh vé muic do phu hop véi yéu cau dua trén
phan tich cac tinh chat caa moé hinh két hop mo6 phong may
tinh.
4. Phat trién mo hinh:
Phan tich cac dac tinh ctia mo6 hinh
Chuyén doi mo hinh vé cac dang thich hop
Tuyén tinh hoa mo hinh tai diém lam viéc néu can thiét.

D OD0ODO

Mo phong, so sanh mo hinh tuyén tinh héa véi moé hinh phi
tuyén ban dau

U

Thuce hién chuan hoa mo hinh theo yéu cau ctia phuwong phap
phan tich va thiét k€ diéu khién.
5. Lap lai moét trong cac budc trén néu can thiét

Chwong 2: M6 hinh qua trinh © 2006 - HMS
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= Tim hiéu luu d6 cong nghe, néu ro muc dich st
dung cua mo hinh, tir d6 xac dinh mc do chi ti€t
va do chinh xac ctia mo6 hinh can xay dung.

= Phan chia thanh cac qua trinh con, nhan biét va
dat tén cac bién qua trinh va cac tham s6 qua
trinh. Liét ké cac gia thiét liéen quan t6i xay dung
mo hinh nham don gian héa mo hinh.
— Phan biét gitra tham so6 cong nghé va bién qua trinh
— Nhan biét cac bién ra can diéu khién theo muc dich diéu
khién: thuong la ap suat, néng do, muc
— Nhan biét cac bién diéu khién tiém nang: thuong la luu
luong, cong suat nhiét (can thiép duoc qua van dieu
khién, qua thay doi dién ap, v.v...)

— Cac bién nhiéu qua trinh
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Vi du hinh chira chat long
Fﬂ? ;OU

= Gia thiét p, khong thay doi dang ké => p = p, va duoc coi la
mot tham s6 qua trinh.

= Dwa quan hé nhan qua => V1a mét bién ra, Fva F, la cac
bién vao.

» Phan tich muc dich diéu khién => Bién can diéu khién la V.

= F, phu thuc vao qua trinh dung truéc => nhiéu

= Fphaila bién diéu khién.
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Vi du thiét bi khuay tron lién tuc
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Dong tai nhiét
Ty, wy

Dong qud trinh \ ? .
10y, we / Tey

Ty, Jv

Nhieu Tcr we Tm

by

wen dre mhuen -ty GIA NHIET > Lo giéy khién

¢ Bién ra khong

T2 can dieu khién
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Vi du thap chung luyén hai cau tw

F: ZFs TFf 1E‘J:l:i“'

Neguyén liéu

D. Xp

- -
g Sdan phdam dinh

Hot nieoc

& B, xg

—
Sdn pham day
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e Ddm bdo chdt luong: Duy tri néong do san pham
dinh (x;) va néng do san pham day (xg) tai gia tri
dat mong muon

e Ddm bdo ndang sudt: Dam bao luu luong san pham
dinh (D) va luu luong san pham day (B) theo nang
suat mong muon

= Pdm bdo van hanh an toan, on dinh: Duy tri nhiét
do va ap suat trong thap (T, P, muc day thap (M)
va muc tai binh chwa (Mp) trong pham vi cho phép

® Tuy theo yéu cau bai toan cu thé ma chon cac
bién can diéu khién thich hop!
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Cac hién qua trinh trong hai toan tiéu hiéu
» Bién can diéu khién:

y :[XD Xg MD MB P]
= Bién diéu khién

u=[L V D B V|

* Nhiéu qua trinh

dussfFhagcome - v L'
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2.3.2 Kay dumg cac phuong trinh mo hinh

= Viét cac phuong trinh can bang va cac phuong
trinh cau thanh
— Cac phuong trinh can bang cé tinh chat nén tang, viét
dudi dang dang phuong trinh vi phan hoac phuong trinh
dai s6, duoc xay dung trén co sé cac dinh luat bao toan
vat chat, bao toan nang luong va cac dinh luat khac

— Cac phuong trinh cau thanh lién quan nhiéu téi qua
trinh cu thé, thuong dugce dua ra duci dang phuong trinh
dai so.

= Pon gian hoa mo hinh bang cach thay thé, rut gon
va dua vé dang phuong trinh vi phan chuan tac.

* Tinh toan cac tham so6 cua moé hinh dua trén cac
thong s6 cong nghé da duoc dac ta.
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0 Phuong trinh can bang vat chat (toan phan)

dﬂ/fti{]h ].1:1} _ diwvflﬂ L diwra — Z r{t_ri . — Z 'Hfi
dt dt dt e -

O trang thai xac lap
Zuﬂfﬁﬂ — Zw; =0

0 Phuong trinh can bang thanh phan

diwgiﬂh lay dM ;jﬁﬂ o dM 1Jr1 4 dlV é}::lnh ra dlwfnat d1
dt dt dt dt dt
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Fﬂ:'pﬂ

i F
If:' P P

d(pV
oY) _ poFo — pF’

dt

= Gia thiét pg = p = const
dV

L F —F
dt 0
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0 Can bang khoi luong:

d I"’r

— = w; + Wy — W
P it

0 Can bang thanh phan:

d(Vr)
7

dx dV
<:> pV pri Sl ! + worg —wr

dxr
<:> pV E_tfljl—tiqu—(tal—uz)r Y

— 'lUllTl T 'EL:'QIQ — W

Iy, uy [i] La, Wo

A

[ dh B

dt
dr

dt

1
—4@}1 + wy — w)

1
pAh

(wyz) + woxg) —

(wy + we)x

pAh
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= Gia thiét khoi luong riéng

A nguyén chdt khong khac nhau dang ké:
Fo, po,can l Po = P
(=< Hon hop A, B
. 4
iﬁ.ﬁprcﬂch ‘Q[% F:PvcﬁacB
= Can bang vat chat toan = Can bang thanh phan
phan

d(Vey)

AV = FDCAD — FCA — I"Fk'{?g

— FD _ F {Ef
dt 1V
£l

Phu thuéoc hai PT truoc
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= Phuong trinh can bang nang luong tong quat

s ~ N - N - -

Bién thién Téng dong Tong dong Téng céng C'ong tiéu
< nang lugng r =< ndng lwong p—< ndng luong r+< suat nhiét » —<  hao ra
tich luy dua vao dan ra hap thu bén ngoai
N - - N - N N

* Bo qua thé nang va dong nang

([(/."?I TI . , 1L . )

' ) 1 7 i

It — Z ’l{.-’vgm] ao Z wra,} ba T 4
Gl i=1 i=1

U; — noi ndang ciia hé thong (J)
Wyso — lun lwong khoi luong dong vao hé thong (kq/s hodce kq/phit)
w,, — e lwong khoi liong dong ra khéi hé thong (kq/s, hode kq/phit)
h,:, — enthalpy ciia dong vdo (tinh trén don vi khoi lhwong, J/kq)
h.. — enthalpy cia dong ra (tinh trén don vi khéi luong, J/kg)
q — tong lwvu hwong nhiét (cong sudat cap nhiét) bo sung cho hé thong thong
qua dan nhiét, bitc xa nhiét hodae phan tng héa hoc (J/s hoae J/phit).
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= Phuong trinh can bang nhiét cho chat léong (don
gian hoa)
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Dong tai nhiét
Ty, g

Dong qud trinh \ ? .

10y, we Ty

Ty l

= Phuong trinh can bang nhiét & trang thai xac lap

wH(h-Hl I Fngj — We (h(-g — h(j]_)
= Coi nhiét dung riéeng khong thay doi
waCou(Ta — Tie) = weCpe(Toe — Ton)
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ko, 1o

e F.T

V' = const

d(p;h) = Fopho — Fph
dt

dT F
V' = const va F, = F :> E:F(TO_T)
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» Cac phuong trinh truyén nhiét

— Dan nhiét

— Dbai luu

— Buc xa nhiét
= Cac phuong trinh dong hoc phan ttng héa hoc
= Cac phuong trinh can bang pha

Chwong 2: M6 hinh qua trinh © 2006 - HMS
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* Bai toan mo6 phong:
— Cho mo hinh + cac dau vao + cac trang thai ban dau
— Xac dinh (tinh toan) dién bién dau ra
=> Pua vé bai toan giai cac phuong trinh mé hinh theo cac
bién dau ra doc lap
= Van dé: Cac phuong trinh mo6 hinh da moé ta da
quan hé gitra cac bién qua trinh hay chua?
— Neéu thi€u: S6 phuong trinh it hon s6 bién ra doc lap, hé
phuong trinh c6 vo s6 nghiém
— Néu thwra: S6 phuong trinh nhiéu hon s6 bién ra doc lap,
hé phuong trinh vo nghiém
= Kha nang mo phong duoc lién quan téi kha nang
diéu khién duoc.
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= Bac tu do cila moé hinh: Sé bién qud trinh trit di s6
phuong trinh doc lap
— S0 cac bién tw do ¢6 trong mo hinh, hay chinh la
— S6 luong toi da cac vong diéu khién don tac dong doc
lap co thé st dung
= Mo hinh dam bao tinh nhat quan: Sé6 bac tir do =
sO bi€én vao
Vi du thiét bi khuay tron:

— S0 bién qua trinh: 7 (h, w, w,, wy, X, X;, X,)

— S6 phuong trinh doc lap: 2

— S0 bac tu do: 5 => mo hinh nhat quan
Vi du thiét bi phan ung:

— S0 bién qua trinh: 6 (F,, F, c,g, C5. V)

— S6 phuong trinh doc lap: 2

— S0 bac tu do: 3 => mo hinh nhat quan, nhung
sO bién diéu khién < s6 bién can diéu khién

Chwong 2: M6 hinh qua trinh © 2006 - HMS
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= SO bac tu do > s6 bién vao:

— Mb hinh con thi€u phuong trinh can xay dung, vi du
trong vi du thiét bi trao doi nhiét con thi€éu mot phuong
trinh truyén nhiét

— Thrira s6 bién ra co thé diéu khién doc lap

= SO bac tu do < s6 bién vao:

— Cac phuong trinh mo hinh chwa hoan toan doc lap véi
nhau

— Qua trinh duoc thiét k€ co 16i, chua du s6 bién vao dé
diéu khién

Chwong 2: M6 hinh qua trinh © 2006 - HMS
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2.3.4 Tuyén tinh hoa tai diém l1am viéc

»= Tai sao can tuyén tinh hoa?
— Tat ca qua trinh thuc té€ déu la phi tuyén (it hay nhiéu)
— Cac mo hinh tuyén tinh dé sir dung (thoa man nguyeén ly
x€p chong)
— Phan 16n ly thuyét diéu khién tu dong st dung mo hinh
tuyén tinh (vi du ham truyen dat)
= Tai sao tuyén tinh hoa xung quanh diém lam
viéc?
— Qua trinh thuong duoc van hanh trong mot pham vi
xung quanh diém lam viéc (bai toan diéu chinh!)
— Tuyén tinh hoéa trong mot pham vi nhé giup giam sai
léch mo hinh
— Cho phép st dung bi€n chénh léch, dam bao dieu kién
ap dung phép bién doi Laplace (so kién bang 0).

Chwong 2: M6 hinh qua trinh © 2006 - HMS


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

" ] nl' II ) t- 5 d
g n n n -

= Tuyén tinh hoa truc ti€p trén phuong trinh vi
phan dua theo cac gia thiét vé diém lam viéc:

[ dh 1
dt ﬂ—-ii(wl + wy — w)
| da 1
E — (?_L-"ll'l -+ H.-"Q;FQ) —

Gia thiét cb dinh

pAh (wn + wy)x

= Sir dung bién chénh léch va phép khai trién chudi
Taylor: Da nang, thong dung

Chwong 2: M6 hinh qua trinh

© 2006 - HMS


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Phép khai trién Taylor

= f(x,u), 2z0) =2y z€R" uecR" fiR"xR" — R"

y = g(z,u) y e R? ¢g:R"xR™ — R?
Gia st co diem can bang (z,uz) hay z = f(z,u) =0
bat:
r =7+ Ax
u =u+ Au
Ta co:
_ __. 0 0
:i::A:i::f(a_s—I—A:v,u—kAu)%f(x,u)—l——f Ax + =— / Au
—— Ozizq Oulz g
9, 9,
y =y + Ay = g( + Az,u + Au) = ¢g(7, )+—g Az + 22| Aw
—— 0zl g ulz g

]
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Pat cac ma tran Jacobi

A = of , AeR"™
ox T, u

B = oF , BeR™™
ou Z,u

C = 99 , C eRM"
0x T,U

D = 99 , D e RPF™
ou T,U

Thay lai ky hieu Az — z, Au— u, Ay—y
ll: t =Ax + Bu, z(0)=2y—7T
y = Cz + Du
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Fg, 1o
dT F
— f(F,T,T) = =(Tp — T) |
dt V
Tai diém lam viéc: ——
_ k) F,T
— = F —
0= f(F,T,T) = (T —T) V = const
dT = = = of of of
— = f(F,T,1y) ~ f(F,T,1; AF AT AT,
7 fE,T, 1) f( o) + [é‘F +{?T +é‘i’f3 0 .
0 L i)
:%_T&F—E&T+F&%
V Vv V
dT  dAT dAT F T, — T F
= == > AT = AF +—AT
dt dt i v v oY

Chwong 2: M6 hinh qua trinh © 2006 - HMS


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

St dung cac ky hieu: y = AT, u = AF, d = Al

Vdy 0 —
=) o ty= et

, i
) + 3 = P =ul(s) + (o)
} 1 |
Y(s) = L‘**_l u(s) + L] d(s)
G ~.) GJ?('"}
( AT, 1
_ -
r:I_iP:TQ:T (d} 13—|—1
F’ F
1 + AT
AF k ——>(5 -
(u) s + 1 ()
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1

h:ﬁ:p—A(w1+w2—w) 0=w +wy —w
: 1 _ _ _ —
L= fp = m(wﬂﬁ + wyty — (wy + wy)z) 0 = W) + WeZy — (W) + Wo)T

Phuong trinh thir nhat da tuyén tinh, chi can viét lai véi bién

chénh léch:
1

Ah = —(Aw, + Aw, — Aw)
pA
Bién doi Laplace cho ca hai veé:
SAH(s) = = (AWi(s) + ATWh(s) — AW (s)
0

AH(s) = b (CAW(s) + AW () + AWy(s))

S
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Khai trién chuéi Taylor cho phuong trinh thit hai:
Ai=(2—7) =4

i *

3h 8 8’(1)1 6’(1)1 81 8552
1 1
= WNT1 + Wok wy + wo)x)Ah — ——(wy + wy)A
pAh2(11 22()(1 w2>9{> pAh(wl_’wz) z
h T Awy —|— A'w2 + —Axl —|——A332

pAh pAh pAh pAh

fllh ( WAz + (7; — T)Aw; +(Ty — T)Awy + wAx; + ’wQAxQ)
)

Bién doi Laplace cho ca hai vé:

pAhsAX(s) =
—wWAX(s) 4+ (7 — 2)AW(s) + (Ty — T)AW,(s) + W AX(8) + W A Xy (s)
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Chia ca hai v€ cho & va chuyén vé (tai sao lai phai chia???)
(P2 5 4 DAX(s) = T T AW (s) + 2oL AWy(s) + L AXi(s) + 22 Ay (s)
w w w w w

Ky hiéu cac tham s6 (dac biet quan tam toi thir nguyen):

pAh 3_31 — T 52 — T El ’IEQ
T = —, kwl:z; — — ka:r; — — 9 ka;la: - — kJ}QZC — —
w w w w w

Ta di t61i dang mo6 hinh ham truyén dat quen thudc:

k k k k
AX — wlx A W2T A Tl AX T2 AX
(5) s+ 1 Wi(s) + s+ 1 Wa(s) + s+ 1 1(s) + s+ 1 5(5)
bat lai ky hiéu (vector):
A
Ah Aw w2
a:zAx,UZAwl,dzAxl,yzzv
_ACUQ
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M6 hinh ham truyén dat ctia qua trinh duoc viét gon lai:

y(s) = Gp(s)u(s) + Ga(s)d(s)

kwh kwh k

_ Jwh 0 0
G,(s) = ° ° G,(s) =] °
p( ) 0 kwl:v ’ d( ) ka:E kxlx kax
75+1 7s+1 71s+1 71s+1

Tir hai phuong trinh vi phan tuyén tinh hoa ta cang co6 thé di
toi mo hinh trang thai:

g L [0 0] 1 |-k h
z = Az + Bu + Ed T PAR|0 —w| T pAR| 0 T -7
y = (o R 10
N

pAh |Zy — T w; W 0 1

Quan he¢ gitra hai mo hinh:

G

p

() =C(sI —A)'B, Gu(s)=C(sI - A 'E
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U

{

So do khoi ciia mo hinh ham truyen dat

|
| |
: I
I 'I""a-',h Iltu-ﬂ.r kj:l.r: JIIE.E :
: 5 Ts+1 7s+1 7s+1 | |
[-———————==- Il '
|
| Gy(s) 1 +..5<_+ !
I T A e, .
Aw | a : + _
. — | _ Fun | ) Ah
I S |
I I +
I I
| |
R [ y Yy
I S I
I |
| I
Awy 1 , ) + Ar
Aw ] T L oy .
| Ts—+—1 |
I I
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* Vi du tinh toan véi cac thong so cho truoc:
A =0.8m? p = 1.25kg/lit

wy = 200kg / phut
T —04,7 =08, T = 0.2
h

— 1mét
Ttr cac phuong trinh mo 0 =w +w —w
hinh & trang thai xac lap: 0 = wx + Wery — (W) + Wy)T

Ta xac dinh duoc cac gia tri @1 = 100 [kg / phut]
con lai tai diém lam viéec: w = 300 [kg / phut]

Thay vao cac ma tran truyen dat:

3 0.001 0.001 ' [ 0.001 0 0
. S S . S
Gple) = . _ 0000667 | Ga) =1 0000667  0.333 0.667
3.3335 + 1 73333s5+1 3.3335+1 3.333s5+ 1.
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1. bon gian héa mo hinh nhu c6 thé, néu duoc thi nén tach
thanh nhiéu moé hinh con doc lap.

2. Xac dinh ro diém lam viéc va gia tri cac bién qua trinh tai diém
lam viec dé c6 mo hinh trang thai xac lap.

3. Doi voi cac phuong trinh tuyén tinh, thay thé cac bién thuc
bang cac bién chénh léch.

4. Tuyén tinh hoéa timmg phuong trinh phi tuyén cua moé hinh tai
diém lam viéc bang phép khai trién Taylor, bat dau voi cac
phuong trinh dai s6 va sau doé la véi cac phuong trinh vi phan.

5. bat lai ky hiéu cho cac bién chénh léch (st dung ky hiéu
vector néu can) va viét gon lai cac phuwong trinh mé hinh.

6. Tinh toan lai cac tham s6 cia mo6 hinh dwa vao gia tri cac bién
qua trinh tai diém lam viéc.

7. Chuyén mo hinh tuyén tinh vé dang mong muén, vi du biéu
dién trong khong gian trang thai hoac bang ham truyén dat.
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= Mo phong la phuong phap tai tao cac hanh vi cuaa
mot hé thong thuce trén co s& mo hinh nham tim
ra cac dac tinh can quan tam.
= Mo phong cac qua trinh cong nghé phuc vu nhieu
muc dich nhu:
— Kiém chung mo hinh toan hoc
— Kiém chung thiét ké cong nghe
— Khao sat cac tinh chat ctia qua trinh
— Thiét k€ cau truc va thuat toan diéu khién
— Kiém chung phan mém diéu khién
— Du bao dién bién cua qua trinh
— Pao tao co ban va dao tao van hanh
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g - v

dx
% — f(xau)a IL'(O) = I

Nghiém cuia phuwong trinh:  z(t) = z, + fo t f(z,u)dt
Gian doan hoa: Tiy1 = &; + f;ﬂ f(z,u)dt
Phuong phap Euler: Tiv1 ~ % + (G — 4)f(25,u;)
Phuong phap hinh thang:

1
Tiy1 = T; + §(ti+1 — )| flzs,u;) + f(@00,%41)]

Y

(1)

% (1) phu thuoc vao chinh x,,, nhung c6 thé wéc luong dua vao
cong thuc Euler (pp Runger-Kutta bac 2)
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g - v

% = Az + Bu, z(0) = z,

Gian doan hoéa:

ET+T
ekT +T) = eAT(kT) + "

eA<kT+T_T)Bu(T)dT
kT

ET+T

= ATg(kT) + eAFTHT=7) 4 rBu(kT)

kT

T
= ATg(kT) + fo eAdtBu(kT)
= ®x(kT) + Tu(kT)

b = AT

oA
F—Le dtB
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Mo phong sir dung MATLAB/SIMULINK

= Giai cac hé phuong trinh vi phan thuong (ODE:
ode23, ode4b, ...) va hé phuong trinh vi phan dao
ham riéng (PDE) => mo6 phong hé phi tuyén

* Sur dung Control Toolbox => mo6 phong hé tuyén
tinh

= M6 phong truc quan trén co so so do khoi voi
Simulink, cho phép ghép néi nhieu mo6 hinh
thanh phan va Iwa chon phuong phap giai phuong
trinh vi phan thich hop => mo6 phong cac hé tuyén
tinh va phi tuyén
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% h 1
g yzl z pA /el
d—y:f(ywwwa:x): k(w, + wy — w)
dt b T b k(wymy + woxy — (wy + wy)ya) / Y1

1. Biéu dién dao ham:

function dydt = f(t,y,k,wl,w2,w,x1,x2)
dydt = [k*(wi+w2-w)
kx (wlkx1l+w2*x2-wl*y(2)-w2*y(2))/y(1)];

2. bat cac gia tri dau (trang thai xac lap):

wl1=100; w2=200; w =300;
x1=0.8; x2=0.2; k =0.001;
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3. Giai (hé) phuong trinh vi phan
tspan = [0:0.1:20];
yO = [1; 0.4];
[t y] = ode4b5(@f,tspan,yo0, [],k, W2, w,x1,x2);
hlt y]l = oded45(@f,tspan,y0,[],k,wl, ,W,x1,x2);
% ..

4., V& d6 thi biéu dién két qua mo phoéng
plot(t,y(:,1));
title('Step change in 107 feed rate \itw_1');
xlabel('Time (min)');
ylabel('Level h (m)');
grid on
figure(2);
plot(t,y(:,2));
title('Step change in 10% feed rate \itw_1');
xlabel('Time (min)');
ylabel ('Composition x');
grid on
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Step change in 10% feed rate w.

1.2

Level h (m)

Time (min)

1
0 5] 10 15 2C
Time (min)
Step change 1n feed rate w
1
— 05
0
0 3] 10 15 2C

Step change 1n feed rate W,

0.44
L pf i
[:
0.4
0 5] 10 15 20
Time (min)
otep change 1n feed rate w
2
= B S
S0
-1
0 5 10 15 2[]

Time (min)
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Step change in feed composition z Step change 1n feed composition z,

2 0.44
= BN0ATTE - ACOR - - -
& o,
= =
— =
L
0 0.4
0 5 10 15 2 0 5] 10 15 20
Time (min) Time (min)
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%» Simulation of the blending process with linearized model

wl = 100;

w2 = 200;

w = 300;

x1 = 0.8;

x2 = 0.2;

x = 0.4;

k = 0.001;

T = 1/(k*w);

Gwih = tf(k,[1 0]);
Gwlx = tf((x1-x)/w,[T 1]);
t = [0:0.1:20];

y = step([Gwlh Gwlx],t)*wl*0.1;
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Vé d6 thi biéu dién két qua mo phong

figure(1);

plot(t,y(:,1) );

title('Step change in 107, feed rate w_1');
xlabel('Time (min)');

ylabel('Level h (m)');

grid

figure(2);

plot(t,y(:,2) );

title('Step change in 107 feed rate w_1');
xlabel('Time (min)');

ylabel('Composition x');

grid
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Level A (m)

Level A (m)
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Clomposition x

Step change in 10% feed composition z,

0.44

0427 -, .

0.4 ' ' '
0 5 10 15 20
Time (min)
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= Nam ving y nghia, muc dich st dung ciia mo
hinh qua trinh trong cac buéc phat trién hé thong
= Nam ving cac budc xay dung mo hinh toan hoc
bang ly thuyét, y nghia ctia ttirng buoc:
— Phan tich bai toan, nhan biét cac bién qua trinh (D€ lam
g1? Dwa vao dau?)

— Xay dung cac phuong trinh mo hinh (Dang phuong
trinh? Co so nao?)

— Phan tich bac ti do ctia mo hinh (D€ lam gi? Dién giai y
nghia cu thé?)

— Tuyén tinh hoa xung quanh diém lam viéc (D€ lam gi?
Nhu thé nao? Két qua la gi?)

— Nguyén tac mo phong (phi tuyén/tuyén tinh), bi€t cach
st dung cong cu MATLAB trong mo phong qua trinh
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* Poc thém cuodn sach giao trinh: Co so hé thong
diéu khién qua trinh.
— Xem chuong 2 vé tong quan va phan loai cac mo hinh
toan hoc thong dung trong diéu khién
— Nghién ctru thém cac vi du mo hinh hoa trong chuwong 3

= Cau hoi, bai tap:

— Cac cau hoi va bai tap cué6i chuong 3 trong sach giao
trinh

— St dung MATLAB, chay lai vi du mo6 phong thiét bi
Khuay tron lién tuc

— Tu luyén tap vi du mo6 phong binh chira nhiét (phi tuyén
va tuyén tinh hoéa) s&tr dung MATLAB, tu cho cac thong so6
cong nghé phu hop.
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