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Tom tat

Bai bao gidi thidu thiét ké hé thong didu khién 16 phan
(g lién tuc CSTR. Xuét phat tir cac phuong trinh can
béng, bai bao xay dyng mo hinh diéu khién va thiét ké
diéu khién. He diéu khién 10 phan ung CSTR 1a h¢ da
bién phi tuyén, tuy nhién h¢ lam viéc tai diém can
bang, nén trong thuc té thuong dung didu khién phan
hoi tuyén tinh véi bo diéu khién PID. Diéu nay din
dén chit lugng va ning sudt san pham khong dat dugc
nhu thiét ké ban dau. Vi vay can phan tich cac yéu tb
anh huong t6i chat lugng cua hé dé c6 giai phap khic
phuc.

Tir khéa: Phuong trinh can bang, 10 phan tng lién
tuc, can bang ning luong, nhiét phan tmg

Abstract: The paper presents a control design for a
Continuous Stirred Tank Reactor (CSTR). The
proposed control is derived based on the balance
equations. The dynamics of the CSTR are nonlinear
and multivariable. However the system operates at the
equilibrium, so it is suitalbe to apply a classical
feedback PID control. This makes the performance of
the closed-loop system difficult to reach designed
value. Therefore, negative affecting factors needed to
be analyzed for possible solutions.

Keywords: Balance equation, Continuous stirred
tank reactor, Energy balance, Heat reaction

Ky hiéu

Ky hiéu DPon vi Y nghia

W, ka/s Luu lugng khdi cua chit
dau vao

W, ka/s Luu lwong khéi cta san
pham ra

V m® Thé tich 16 phan tng

P kg/m® Khéi lwong riéng san
phim

F, m*/s Luu luong thé tich cua
chat dau vao

F, m®/s Luu luong thé tich san
pham dau ra

Ca % Nong do thanh phan dau
vao cua A

Car % N{“)_ng dd thanh phén san
phim déu ra cua A

K, W/m?K  Hé s6 truyén nhiét

T K Nhiét d6 cua chat trong 10

phan ung
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T K Nhiét d6 cia chat dau vao
16 phén ung
Ti K Nhiét do dau vao cua
nude lam mat
Ti2 K Nhiét d6 dau ra coa nudc
lam mét
C kJ/kgK Nhiét dung riéng dang ap
P ciia chat tham gia phan
ung
P kg/m Khbi lugng riéng cua
! nude lam mat
C. kJ/kgK Nhiét dung riéng cia moi
" chat lam mat
Vj m? thé tich cia moi chat
A m? Dién tich day 10
E kJ/mol Ning lugng riéng phan
cua phan tng
Chir viét tat
CSTR Continous Stirred Tank Reactor

1. Phan mé dau

Trén hinh H. 1 mé ta mot thiét bi phan ung lién tuc
phat nhiét [5] gdm c6 160 phan tmg hoéa hoc nhan
nguyén liéu dau vao véi luu lwong Fi, ndng do chat A
Ca1, nhiét do Ty, phan ing phat ra mot nhiét lugng
AH. Pé ¢o n6ng do san phém chit A diu ra Cpy, cin
phai giai phong nhiét phan tng, sao cho nhiét d dung
dich phan tng on dinh tai gia tri T ung voi ndng do
yéu cau. Vi vay nguoi ta cap cho 1o mot luong cong
suat lam mat. Diéu khién cong sudt 1am mat théng qua
dleu chinh luu lugng nudc lam mat F; (ding van Vi)
cip vao vo 16 (Jaket). Jaket co thé tich VJ, nhiét d6 dau
vao ciia nudc lam mat 13 Ty, khi ra khoi Jaket 1a T;.
Luu luong san pham ra F,, dugc diéu chinh can bang
v6i luu lugng nguyén liéu vao Fy, thdng qua van V,
didu nay c6 nghia muc dung dich trong 16 dwoc giit
khong d6i. Dé san pham diu ra déng déu, cin c6 mot
thiét bi khudy tron.

Trong bai bao nay cac tac gid s& di phan tich md hinh
didu khién, tinh phi tuyen va xen kénh cua 10 phan
tmg, thiét ké diéu khién truyén thong theo cdu tric
phan hoi ding PID. Két qua nghién ciru lam co so dé
thiét ké diéu khién nang cao hiéu suat sin phdm cua 1o
phan tmg CSTR. Noi dung bai bao gdm ba phan:
Phan 1, khai quat cac phuong trinh dong hoc, tinh
toan thong s6 van hanh tai diém can bang, xay dung
md hinh m6 phong 16 phan tng (duogc goi 14 mé hinh


mailto:maithidoanthanh@gmail.com

Hoi nghi toan quoc lan thir 3 vé Piéu khién va T dong hod - VCCA-2015

phi tuyén) va kiém tra diém lam viéc can bang, tinh
chon luu lwong 1am viée cuc dai va diém lam viée cia
van; Phan 2 xay dyng mo hinh 16 phin tng ¢ dang
tuyen tinh xung quanh diém lam viéc (goi la md hinh
tuyén tinh), tir d6 lam co so thiét ké bo diéu khién
phan hoi PID, danh gia cac dap ting véi cac nhidu dau
vao khac nhau. Phan 3 dya trén tham sb bo didu khién
PID & md hinh tuyén tinh, chay trén mé hinh phi
tuyén, danh gia dap ung hé khi thay ddi tham sé cia
nhiéu.

=
Ty, Ca1, Fy Il
T}y F, —
V1 — |
v g
Tj
=<
T,Ch;
Tj: F;
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H.1 Lo phdn iing khudy trén lién tuc CSTR
2. NOoi dung chinh
2.1. Khéi quéat déng hoc qué trinh trong 16 phan
wng CSTR
Gia thiét trong 16 phan tng:
- Hdn hop trong 16 phan ung 1y twdng, gradient ndng
dd (46 tham thau) trong binh ¢ moi vi tri 1a nhu nhau
(do khudy tron lién tuc) va nong do trong 10 phan ng
giéng nhu néng do daura.
- Phan ¢ng cua qué trinh 12 bac nhat trong thanh phan
A, téc do phan tng dugc md ta bang r =kC; (a la
bac cua phan tng, o= 1)
2.1.1. Phuong trinh cdn bang khoi lrong:
Theo tai liéu [1] ta c6 phuong trinh:
am _ v, —w, )
dt
Véi gia thiét p khdi lugng riéng hop chat khong doi
trong qua trinh phan g 14 hang s ta co:
dv
m F—F, 2
Trong d6: F; (m%/s) 13 luu luong dong nguyén liéu cap
cho 10, F, (m*/s) 13 luu lwong dong san phim dau ra.
V 14 thé tich cta dung dich trong 16 (m )
Lo phan tng c6 dang hinh tru dién tich day khong ddi
V=A.H, chiéu cao la H(m) 1a mirc ctia dung dich. Bién
doi (2) ta co:
dh
Vo =Fi—Cm% (k. h (3)
h 1a mic ciia dung dich phan tmg & don vi twong dbi
h=V/V, (Vp 1a gia tri 16n nhat cta thé tich dung
dich trong 10)
k, 1a hé s6 quy ddi don vi ap suit (m?%s?). C, 1a do din
cuc dai ctia van (m?) (khi van m& 100%), m% la do
md cua van ty 1€ vai tin hiéu diéu khién, voi gia thiét
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dung van tuyén tinh thi lvu luong ra ty 1€ voi ¢ mo
cua van. . .
2.1.2 Phuong trinh cdn bang thanh phan: i
Theo [2], ta c6 phuong trinh cin bang thanh phan cua
phanung :
dC

v _d': 2= F(Cx
Trong do: o
k=k(T)=k,exp —E/RT la h¢ s6 toc do phan tng.
2.1.3. Phwong trinh cdn bang nang lwong cua 10 phan
ung:
Theo [2] ta dugc phuong trinh cin bang nang lugng
nhu sau:

_CAZ) - I(oerE/(RT)VCAz (4)

dT R AH gy K: A (5)

—=—"L(T,-T)+—Kk,e C,, — T-T

dt v (M ) pCp 0 A2 pCpV j
&:Fj(le—Tj)iKA T,-T ©)
dt Y piCyV

] P
Trong do: Tj; la nhiét do dau vao nudc lam mat, T la
nhiét d6 dau ra nudc lam mat, Ky hé sé truyén nhiét
(kwW/ K. m?), A la dién tich truyén nhiét (m?), p khéi
luong riéng cua moi chat phan ung (kg/m3), G, la
nhiét dung riéng cua chat phan tng (kJ/kg.K), V; thé
tich cia Jaket (m®), p, khéi luong riéng nudc lam mat
(kg/m®), C, la nhigt dung riéng nudc lam mat
(kJ/kg.K).
Nhan xét: Bong hoc qué trinh 10 phan tng la qué trinh
da bién va phi tuyén.
Théng sb thiét ké 16 phan tng CSTR nhu sau [3]:

F,= 0.001m%s; V=1m® A=0.5m? Ca=100%;
Cap=50%; K,=32s%; T,=573K; E=42kJ/mol;
Cp=1,0kJ/kg.K; R=0,008314kJ/mol.K;
AH=2000kJ/kg; KrA=0,6kW/kg; Vj=0,2m?;
p=1000kg/m?; C,=4,1kJ/kgK;  T;p=293K;

F;=0,004m*/s

2.1.4. Xay dung mé hinh lo phan ing CSTR

T (3), (4), (5), (6) di x4y dung m6 hinh mo phdng
véan hanh cua 10 [3] [4] cho c4c qua trinh.

Mb hinh md phong qua trinh cén bing khdi luong
théng qua dai lugng mac dung dich theo (3)

Pau vao mé hinh 13 luu lugng vao Fy, luu lugng ra F,
tinh qua goc mé van V, m%, dau ra la mirc tinh qua
don vi tuong dbi h.

Ll S

i

H.2  Mb hinh mé phéng dai luong mirc dung dich
M& hinh md phong qua trinh cén bang thanh phan
theo (4)
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H.3 M6 hinh mé phong cdn bang thanh phan

H.4  Dap vung qua trin-l'lcdn bdﬂg thanh phan
M6 hinh mé phdng qué trinh cén bang nang lugng 10
phan tng theo (5)
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H.5 M6 hinh mé phong qud trinh can bang nang luong
lo phan ung

—

H.6  Ddp img qud trinh cn bang nang hrong 16 phan
ung .
M6 hinh mé phdng qua trinh can bang nang lugng cua
Jaket theo (6)
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H.7 M6 hinh md phéng qua trinh cdn bang néng heong
Jaket ciia lo phdn img

H.8  Ddp iing qud trinh can bang ning heong Jaket ciia
lo phan vung
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- M& hinh mé phong hé théng 16 phan tng:
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H.9 M6 hinh mé phong hé théng 16 phan img (M6 hinh
phi tuyen) )
Nhén xét: Ttr m6 hinh 16 phan tmg CSTR, v6i s0 liéu
ban déu, ta nhén dugc cac dap Ung: can bang thanh
phan, can bang nang luong, can bang khoi luong.
M6 hinh diéu khién 10 CSTR la phi tuyén. Co hai
lwong can diéu khién: mirc h (can bang khéi luong)
va nong d6 dau ra Cp,. Tuy nhién nong do Ca, khong
do truc tuyén dugc, vi vay can diéu khién qua dai
lwong nhiét @6 phan ang T [5]. Mach vong diéu khién
muc (h) ta chon dai lwong tac dong 1a Fy, co ciu chip
hanh 1 van V,. Mach vong diéu khién nhiét do (nong
do) chon dai lugng tac dong la luu lugng nuédc lam
mat F; co cau chap hanh Ia van V; (xem H.10). Hai
mach vong nay c6 tac dong xen kénh. Cac dai lugng
con lai dugce xac dinh 1a nhiéu: Fy, Ty, Cag, Tj1. Bién tu
do khong kiém soat T;.
Tir mo hinh diéu khién tinh duoc gid tri cac diém can
béang nhu sau:
Khi ndng d6 dau vao Cag=100%, nhiét d6 dau vao
T,, =573K; dé c6 ndng d dau ra C,,, =50% tng
v6i nhiét d6 dau ra T = 489K ; Luu lugng cap cho 10
duoc xac dinh 1a  F, =0.001m* /s ; Muc dung dich
H,=2m; Cong suit
Q=76.57kKW ; Nhiét d¢ nudc

Tio = 298K ; tinh duoc luu lugng nudc lam mat

trong 10 lam  mat

lam mat diu vao

Fjo =0.004m° /s ;

Chon théng s6 lam viéc cua 16 nhu sau:

- DBé dam bao diéu khién can bang khdi lugng, chon
lwu lwong cyc dai dau ra 10 13 Fyn=0,002m*/s (gip 2
1an gié tri l1am viéc 6n dinh), g6c mo van V, tai diém
lam viéc 6n dinh m,%=50%.

- Pé dam bao can bang ning luong chon luu lugng
nuéc 1am mét cuc dai Fjy.,=0,008m*/s, (gép 2 lan gia
tri 1am viéc 6n dinh), goc mé van V; 1a m;%=50%.



Hoi nghi toan quoc lan thir 3 vé Piéu khién va T dong hod - VCCA-2015

2.2 Xay dung mé hinh tuyén tinh cho 10 phan éng
CSTR va thiét ké diéu khién phan hdi:

Trén H. 10 1a cau trac diéu khién phan hoi dung bo
diéu khién PID. C6 hai mach vong: Mach vong diéu
khién mutic va mach vong diéu khién nhiét do (nong
d6). Ap dung phuong phap tuyén tinh hoa [3] ta di
xay dung md hinh tuyén tinh héa cho 16 CSTR.

rl cll Fl
|
| &8
¢ S
3
rl
| 1" oo o
T 0N g v
. 171'4._:{—.
|
V1 -
Tsp /o
) I.Ca L By
? Al e
T — e l T
i ; x
— —e

V2
H. 10 Cdu tric diéu khié}g lo phan iing voi hai mach vong
diéu khién

2.2.1. Tuyén tinh héa phwong trinh cin bang khoi
lwong:

Tir phuong trinh can bang khéi luong dugc thiét lap ¢
(3), &p dung phuong phép tuyén tinh héa quanh diém
lam viéc (theo 2.1.5). Pat gia tri bién thién xung
quanh diém 1am viéc: Mirc Ah=h,—h, gbc m& van

Vy: Am% =m,%—m%, Luu luong vao Af; =f;, -fy,
Iuwu Iugng ra Af,=f,0-f, phuong trinh (3) duogc bién ddi

tuyén tinh hoa :
dh
A o F,—F, =F —C,m%,/k,h )
\Y
LU
F. dt (8)
C,m%,/k h
Vi f =i = 2= d
max Fmax Fmax
1 v v
Af, = ——(m,% "2 © Ah+Am%C, \fk.h.)
Vo 48R Ny
Fma dt (9)
1,1
= Af, —— (——=—m,%C, Jk, Ah+Am%C, ./k h
1 Fma(z'\/HOOOV\/T + oLy vo)
Vo dAN _ A A,
Fma dt (10)
1,1
:Afl—?m(mmo%cv\/EAh+Am%cv./kvho)

Giai két hop (7), (8), (9), (10) va dua vé dang ham
truyén ta co :

Ah(s) = K AmY%(s) + k,
7,8+1 7,8+1

Af (s) (11)

Trong d6:
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o yNOAYA (o2 2JhoF, .,
TCemeel T Mm% cmek,
k, =19,62m? /s*;F, = 0,002m*/s;

c _ 0,002.

' 19,62

Thay s6 vao ta duogc: . )

71=100 s, k;=-4, k,=4 1a hang s6 thoi gian mach
vong murc. .
2.2.2.Tuyén tinh héa phwong trinh cdn bang thanh
phan

Tir phuong trinh cén bang thanh phan duoc thiét lap ¢
(4), ap dung phuong phap tuyén tinh héa xung quanh
diém 1am viéc (theo 2.15); Ty sb F/ V dwoc coi gan
dung khong dbi (khi thay ddi luu lwong dau vao thi
thé tich «cing ty & theo). BDat bién
AC,, = Ca2o —Caz: | E |;
AT =T,, —T, . Bién doi (6) ta co:

m? = 4,51510* m? = 4,515cm?;

d AC
A2 F f [F f ACA

o — mi; 10 ACAl_ mi; 10 +koe—E/(RT0)

2
(12)
. CanE
RT;
Pua (16) vé dang ham truyén ta cé:

CA10 _CAZO AfE

1" max

koefE/(RTD)AT +

K K K
AC,,(s) = —2—AC,,(s 4AT(s 5 Af(@s) (13)
n(®) 7,5+1 Al()—"—TZS-I—ZL ()+TZS+1 1)

Trong do:

1 -
T, = ke 5/

CanE
RT;

max

F oo Tio
2

ik, =1, r, (14)

C,o—C
A10V E

Bién d6i phuong trinh (13) vé dang:

Ks
AC,,(s) +
7,541 u ()

Thay s vao thu dugc:

7, =501.1609s;k, = 0.5012;K, = 0.0053; k; = 0.5012
2.2.3. Tuyén tinh héa phirong trinh cdn bang nhiét
phan ung

Phuong trinh c4n bang ning luong duoc thiét lap &
(5), &p dung phuong phap tuyén tinh héa xung quanh
diém lam viéc (theo 2.1.5). Dat bien AT, =T, —T,,

bién dbi (5) ta co:

AC,,(s) = K AT+ LA (15)

T,5+1 7,8+

A F A F K
LI R A ML L P 0 L 1N
dt \% pC, RT, \Y pCV
K T, —T A
+ 1A AT, +MFmafol+—HroACAz
pC NV \Y C,
(16)



k k k K
AT =—2 AT, T_AC 5 AT +—2—Af, (17
T,5+1 I(S)+735+1 A2+735-I-l J+735-|-1 ' ()
Trong do:
1 .
Ty = :
AH E F K; A,
_ C r,+ max f + T
oC i A20 RTOZ 0 y W oC pV
E
ks =73 % fio (18)
K
=7, A =7, KA
C, pCV
I(9 = 7—3 TlO _TO Fmax

Bién d6i (17) vé dang ham truyén ta co:
k k k
AT(5) =—— AT (s) + ——AC,,(s) +—
0= AT+ A0+

(19)

ky
7,8+1

AT, (8)+ ——Af,(5)

Thay s6 vao ta duoc:

7, = 685.5004s; k, = 0.6855; k, =1.3646;

ks = 0.329; k, =117.9062;

2.2.4.Tuyén tinh héa phwong trinh cdn bang nhiét
Jaket

Tir phuong trinh c4n bang ning luong cho Jaket duoc
thiét 1ap o (6), &p dung phuong phap tuyén tinh hoa
xung quanh diém 1am viéc (theo 2.15); Pat bién
AT, =Ty, T, AF,=F,—F,. Bién ddi (6) ta
co:

dAT, T =Ty Fio Fio | KiA
= L Af A — AT, —|—+—|AT,
dt \s Fim fJ+VJ T A7 +f’jcpivj " (20)
+7KTA‘ AT
PiCaVi
k k k
j: 10 Afl + 11 Ale_I_ 12 AT (21)
7,5+1 7,5+1 7,5+1
T,—T
’7'4:—1 ;k10:7—4¥|:jmax;
i"‘ KiTA‘ i
Vv, p,CV, (22)
F. K
k11:T4_JO;k12:T4 i
Vi PiCaV,

Bién d6i phuong trinh (21) vé dang:

K K K
AT (8) = —2—AF,(s) + —2 AT, (s) + —2—AT(s 23
J( ) 7,5+1 j( ) 7,5+1 J1( ) 7,5+1 © (23)

Thay s6 vao (22) thu duoc:
7, = 94.47s;k,, = —116.2573;
k,, =1.8894;k, = 0.0553
2.2.5. M6 hinh tuyén tinh héa 16 phan izng CSTR
Tir phuong trinh (11), (15), (19) va (23), viét gon dudi
dang ham truyén dudi dang sau:
AR(s) = G,(5)AmY4(s) + G, (S)Af,(5)  (24)
AC,,(5) =G,(S)AC () + G, (S)AT(S) + G5 (S)Af (S) (25)
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AT (5)=G;(S)AT,(5) +G; (S)AC,, (5) + Gy (S)AT, (5) + Gy (5)Afy(5)  (26)
AT, (8) =Gy (s)Af;(s) + Gy ()AT;,(8) + G, (S)AT(s)  (27)
Trong do:

Gy(s) = Tlfjr S G(0)= TlsKi1
Gy(s) = T::i SENCE ;11 ;
G7(S)=T::jrl; Gy (5) = 3*::1,
Cul) =~y Cul9=—2g

Ham truyén ctia van diéu khién V1 va V2 (la van
tuyén tinh):

Kvl . Kv2

G (9) s +1’GV2(S) . (28)
So dd ciu tric diéu khién v6i md hinh tuyén tinh hoa
xung quanh diém lam viéc 16 phan ung dwoc mod ta
trén hinh H. 11, trong d6 bién dau ra ACy,,, AT, 4h
(dai lugng can diéu khién), AT; (bién ty do), dai lugng
diéu khién Am%, Af;, bién nhiéu ACp, Afy, ATy, ATj,
Hai bd diéu khién: Diéu khién muec, diéu khién nhiét
dd (cac bd PID dugc chinh dinh theo Tuner cua
Matlab). Cac ham truyén qua trinh theo (24), (25),
(26), (27), (28).
Al

; A\ \ AT \,
Gy At 3 4
. [ « « « Gy G
Gy oyt -
AL o ' . |AT
A i tri ah |
pe J Quai trinh f
' LAC,
Gy [a Gir (,-, «
Gy
A Sl
H. 11  So do cau tric diéu khién lo phan ing CSTR voi

mo6 hinh tuyén tinh . .
Hinh H. 12 I& md hinh m6 phong tuyén tinh héa diéu
khién 16 phan tmg CSTR
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LR

H.12  Sodo mé phong diéu khién 16 phan vmg CSTR voi
mo hinh tuyén tinh

2.?.6 Khdo sat hé diéu kﬁién voi tac dong cdc nhiéu
dau vao trén mo hinh tuyén tinh:

Nhieu AC,, giam 10%, ta co cdc dap vng nhir hinh
H. 13.

'ﬂ:}_ _____ ‘ _____

nF|II_ j I i : ]
1 ; , ; ; ]
m1'| I
[ 1
| |
A ]
|

L] L]

: ; ; . ]
- 3 g Py 3 pe
-

H.13 Cdc dép vmg ciia hé khi thay doi —10%AC
Ta thdy khi nong d6 dau vao AC,, giam 10% thi
mirc h khong thay d6i, nhiét do AT giam 4% rdi tién
vé 0 va 6n dinh tai 0, ndng d6 diu ra AC A, 2ldm sau
d6 on dinh, c6 sai léch tinh 5%, luu lwong nudc lam
mat Afj giam 0.11% , sau d6 vé 0 va on dinh.

Nhieu Af1 thay doi £10% ta c¢6 cdac dap img nhu
hinh H. 14
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H.14 Cdc ddap img ciia hé khi thay doi +=10%Af,
Ta thay khi Iuu lugng chét dau vao ting 10%, muc h
tang va dap Gmg nhanh vé 0 ngay, nhiét do T ting va
sau d6 6n dinh tai 0, n6ng d6 daura AC,, tang va co

o

sai 1éch tinh, luu luong nudc lam mat F; tdng va sau
d6 vé lai 0 va 6n dinh. Con khi luu lugng chat dau
vao giam 10%, mirc h ciing giam va d4p (mg nhanh vé
0 ngay, nhi¢t @6 T gidm sau do 6n dinh tai 0, néng do
diura AC 2, glam va co sai léch tinh, luu luong nude
lam mat F; giam va sau do vé lai 0 va 6n dinh.

Nhiéu ATy thay déi +10% ta cé cic ddp vmg nhi
hinh H. 15
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H.15 Cdc dép img ciia hé khi thay doi +=10%AT,
Ta thay khi nhiét do dau vao AT, tang 10%, muc h
khong thay dbi, nhiét do T ting sau do on dinh tai 0,
nong d6 dau ra AC,, tang va sau d6 vé lai 0 va 6n

-

dinh, luu luong nude lam mat F; ting, sau do vé lai 0
va 6n dinh. Con khi nhiét do dau vao giam 10%, mirc
h khong d6i va dap ung nhanh vé 0 ngay, nhiét ¢ T
giam sau do 6n dinh tai 0, néng do diu ra AC,,



giam, sau d6 vé lai 0 va on dinh, luu lwong nudce lam
mat F; giam va sau d6 vé lai 0 va 6n dinh.

Nhiéu ATy, thay doi +£10% ta c6 cdc dap iimg nhiw
hinh H. 16
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H.16 Cic dap iing ciia hé khi thay doi =10%AT
Ta thiy khi nhiét d6 dau vao AT, ting 10%, mic h
khong thay dbi, nhiét d6 T tang sau d6 on dinh tai 0,
ndng d6 diu ra AC,, tang va sau do vé lai 0 va 6n
dinh, luu lvong nudc lam mat Fj tang, sau do vé1ai 0
va on dinh; Con khi nhiét 46 dau vao giam 10%, muc
h khong d6i va dap (rng nhanh vé 0 ngay, nhiét d6 T
giam sau d6 6n dinh tai 0, ndng d6 du ra AC,,
giam, sau d6 vé1ai 0 va 6n dinh, luu lugng nudc lam
mat F; giam va sau d6 vé lai 0 va 6n dinh.
2.3H¢ dieéu khién phan hoi PID cho 10 phin tng

v6i mo hinh phi tuyén ) )
Trén hinh H. 17 1a m6 hinh phi tuyen 1o CSTR, ta két
hop véi diéu khién tuyen tinh phan hoi PID va khao
sat cac nhicu tic dong tuong tu nhu 2.2.6

H. 17 M6 hinh mé phong diéu khién phan hoi PID 16 phan
ung CSTR cau tric phi tuyén
2.3.1. Xét hé chua co tac dong cua nhiéu.:
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H. 18 Cic ddp iing ciia hé khi khéi dong chuwa cé nhiéu
2.3.2. Xét anh huong tac dong nhiéu dau vao:
C6 bdn nhidu dau vao: Nhiét do dau vao cia hé, ndng
do dau vao, luu luong dAu vao va nhiét do nudce lam
mat thay doi theo thong sb sau:
- Nong d6 dau vao Ca; thay doi -10%
- Luu luong dau vao F thay d6i +10%
- Nhiét d6 dau vao T, thay ddi +5%
- Nhiét d nude lam mat dau vao Tj; thay doi +10%
Vi san pham dau ra 1a ndng do Ca, vi vay ta chi xét
dap ung ctia Ca, khi c6 tac dong cua nhidu
- Xét anh hwéng ciia nhiéu nong dg dau vao (xem dap
ung H. 19)

T ung g G Ot CAZ b Py 835 OA

Mg do e rm CA2

H.19 Ddp img nong @o dau ra khi thay doi —10%C 5,
Dén thoi diém 5000s, hé dang lam viéc 6n dinh. Tai
5000s, khi Cn; giam 10%, nong d6 san pham dau ra
Caz giam va 6n dinh, c¢6 sai léch tinh 11,72%. Anh
hudng tac dong xen kénh cia mach vong muc la
khong dang ké.

- Xét anh hwéng cia nhiéu luu lwong dau vio (xem
dap ung H. 20)

Oap ong rorg 93 20w e CA2 W iy 0o Ky
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H.20 Pdp itng nong dg dau ra khi thay déi I_E—_I
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Dén thoi diém 5000s, hé dang lam viéc 6n dinh. Tai
thoi diém 5000s, khi nhiéu F; tang 10%, ndng do san
pham dAu ra Cpy thay ddi va 6n dinh véi sai 1éch
tinh1,6%. Ly do mach vong diéu khién mirc da tac
dong dam bao can bang khdi lugng nén nhidu cua luu
luong dau vao la khong dang ké, co thé bo qua.

- Xét anh huwong ciia nhiéu nhiét d¢ dau vao (xem dap
ung H. 21)

—

H.21 Ddp img nong @ dau ra khi thay doi +5%T,
Dén thoi diém 5000s, hé dang lam viéc on dinh. Tai
thoi diém 5000s, khi nhiéu T, ting 5%, ndng do san
phim dau ra Ca, giam va 6n dinh véi sai léch 17,14%,
Anh huong tac dong xen kénh ctia mach vong mirc 1a
khong dang ké.

- Xét anh hwong ciia nhiéu nhiét do dau vdao nude lam
mat (xem dap tmg H.22)

H. 22 Pdp iing nong do dau ra khi thay doi +10%T;,
Dén thoi diém 5000s, hé dang lam viéc 6n dinh. Tai
thoi diém 5000s, khi nhidu le tang 10%, nong do san
phim diu ra Cp, giam va 6n dinh véi sai léch tinh
7,38%. Anh huong tic dong xen kénh ciia mach vong
murc 1a khong dang ké.

Nhan xét chung: Hé didu khién 16 phan tng véi bd
diéu khién PID cho mé hinh tuyén tinh va phi tuyén
déu dam bao 6n dinh khi nhidu dau vao tic dong nho.
Dbi v6i md hinh tuyén tinh, hé cho dap tmg tét hon va
chat luong san pham dau ra dam bao (c6 sai léch tinh
nhung & gia tri nho).

D6i véi mé hinh phi tuyén, hé diéu khién luén ton tai
sai 1éch tinh cua chét luong san pham (nong d9), sai
1¢ch tinh cang tang khi bién do nhiéu ting. Anh hudng
nhiéu t6i ndng d6 san pham dugc phan tich nhu sau:

- Anh huéng cua nhiét do dung dich dau vao gay sai
léch 1a 16n nhét (17,14% khi nhidu 5%).

- K& tiép 1a anh huéng cua nhidu ndng do dau vao,
nhiét d6 diu vao nudc 1am mat, déu gay sai léch tinh
lon.

- Tac dong xen kénh gilta mach vong muc téi mach
vong nhiét d¢ va nguogc lai la khong dang ké, vi mach
vong muc tac dong rat nhanh so véi mach vong nhiét
do.

- Thyc té trong san xudt, 10 phan ng ta xét 1a cong
doan cudi cung cta qué trinh san xuit hoa chit (cho
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san phim dau ra). Nén khi xét bon tic dong nhicu dau
vao ta thay: Nhiu luu luong dau vao F ‘; da duoc
mach vong diéu khién mirc khic phuc. Nhidu nhiét do
dau vao clia nude lam mat hoan toan ¢ thé lam chu
khi van hanh. Nhiéu nhiét d6 dau vao 1a c6 thé kiém
soat va khic phuc dugc thong qua mot hé on dinh
nhiét do trudc khi cap vao 16. Riéng nhidu nong do
dau vao 1a kho khic phuc nhat vi khong do duoc va l1a
bién ngiu nhién (la théng sd cia phan tng phia
trudce). )
3. Kétluan

Bai bdo da xdy dyng dugc moé hinh 1o phan Ung
CSTR ¢ dang tong quat (m6 hinh phi tuyen) tinh
chon dugc thong sd van hanh. Thiét ké dugce diéu
khién 16 phan tmg CSTR trén md hinh tuyén tinh
xung quanh diém lam viéc can bang (mo hinh tuyén
tinh). Panh gia duoc tac dong cua nhidu dau vao khi
van hanh 16 véi bo diéu khién tuyén tinh (cho mé hinh
phi tuyen) Két qua cho thay Lo CSTR c6 thé lam
viéc 6n dinh khi c6 nhidu dau vao véi bién do khong
16n tac dong, tuy nhién chat lwong san pham dau ra
ludn ludn c6 sai léch tinh. Pac biét khi nhiét d6 dau
vao thay ddi 16n hé s& méat 6n dinh, chat lugng san
pham khong dat yéu ciu (phé pham). Pé dam bao
chat lugng san pham, can thiét ké diéu khién theo hai
hudng: Didu khién bu nhidu va diéu khién phi tuyén
cho CSTR, déy 1a ndi dung tac gia s& nghién ciru tiép.
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