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Tém tat - Mot trong cac phwong phap tao ra acetic acid d6 la thdly phan
héa Acetic Anhydride trong binh phan (rng khudy tréon lién tuc (CSTR-
Continuous Stirred Tank Reactor). Trong bai bao nay, tac gia xay dwng
md hinh thiét bi phan (g CSTR, v&i muc dich nghién cteu dong hoc va
diéu khién thiét bj phan ung. Xuét phat tlr dong hoc qua trinh phan (g,
céc théng sb cong nghé clia phan (rng thy phan hoa Acetic Anhydride,
ndi dung bai bao thiét k& mé hinh, tinh toan théng sé van hanh. Mé hinh
thiét ké dwoc kiém tra qua mo phong hai giai doan: giai doan khdi ddng
va giai doan van hanh, danh gia d&c tinh ctia thiét bi. M6 hinh diéu khién
thiét bi phan (rng 1a hé da bién, cé d&c tinh phi tuyén va tac dong xen
kénh. V6i thiét k& diéu khién tuyén tinh phan héi dau ra ding bo diéu
khién PID, cho théy chat lwong san pham bi anh hwéng rét Ién béi nhiéu
dau vao, vi vay can phai thiét ké bt nhidu hoac duing diéu khién phi tuyén.

Tir khoa - thiét bi phan (g lién tuc; didu khién phi tuyén; diéu
khién qua trinh; can bang; phan trng hydro hda;

1. Pit van dé

Acetic Acid (hay con goi 1 axit etanoic) 1a chit hiru co
dang 1ong, 1a mot hop chat hitu co dién hinh cia day dong
dang axit mono cacboxylic, c6 cong thire CH;COOH, 1a
mot trong nhirng san pham hitu co co ban va quan trong
dugc sir dung rong rii trong cong nghé tong hop hiru co va
hoa dau. Ngay xua con ngudi di biét sir dung Acetic Acid
lam d4m an. Hién nay cung véi sy phat trién cua khoa hoc
ky thuat, Acetic Acid duoc tmg dung trong céc linh vuc
khac nhau trong cong nghiép nhu: san xuit mudi axetat,
axit cloaxetic, hop chét nhua, duoc pham, thudc nhudom va
thudc trir sau, hoa chat nganh anh, thuyc phim va phu gia
cho thyc pham (vi du: ddm an, nuéc dim hoa qua, nudce
sOt), ngoai ra nd dugc ding dé diéu ché nhiéu loai hop chat
hiru co khac. Do ¢6 tAm quan trong nhu vdy nén nhu cau
sir dung Acetic Acid 1a rat 16n, doi hoi nganh san xut
Acetic Acid phai c6 budc phat trién cing v6i nhu cau do.

Ngudi ta co thé tao ra Acetic Acid bang phan tng thiy
phan Acetic Anhydride trong thiét bi phan tmg khudy tron
lién tuc (CSTR). Trén Hinh 1 1a so d nguyén 1y chung ctia
thiét bi phan tng khudy tron lién tuc. Phan chinh cua thiét bi
phéan tmg CSTR bao gom: Binh phan tmg c6 thé tich ¥ chira
dung dich phan tmg, dugc khudy tron déu bang canh khudy
va quay boi dong co dién, dung dich phan tng cp vao binh
¢6 luu lugng F, néng d6 C4; va nhiét @6 7, san phém hoan
thanh duoc léy ra ¢ luu lugng Fb, néng d6 C42 va nhiét do
T, diéu khién luu lugng ra dung van hodc bom; Vo thiét bi
duoc dugc ciu tao kiéu Jacket chira moi chét gia nhiét, nhiét
duoc truyén qua thanh binh phan tng, diéu chinh cong suét
nhiét cap cho phan tg thong qua luu luong mdi chat (c6 thé
dung van diéu chinh hodc bom). Thiét bi phan tmg nay xay
ra trong binh c6 mot pha 16ng nén goi 1a phan (mg ddng thé.

Abstract - One of the methods that generate acetic acid is
Anhydride Acetic hydrolysis reactor in Continuous Stirred Tank
Reactor (CSTR). For this reason, the article aims at modeling
CSTR bioreactor with a view to studying the kinetics and control of
the reactor. The paper deals with designing an experimental model
based on dynamics and technological parameters of Acetic
Anhydride reaction. The model is verified by numerical simulations
via starting and operating phases, rating characteristics of the
device. The controlling CSTR model is multivariable, nonlinear and
coupled. The output feedback controller with PID action is greatly
affected by noisy input; therefore there is a need to design noise
offset or use nonlinear control.

Key words - Continuous Stirred Tank Reactor; nonlinear control;
process control; balance; hydrolysis reaction;

V2

Hinh 1. Thiét bi phan irng khudy trén lién tuc CSTR

Nhim tao san phim dau ra c6 nong do dam bao chat
luong va ning sut theo dung thiét ké ta can phai diéu khién
céc qua trinh hoa ly theo dang yéu ciu cong nghé. Vi véy, ta
can tim hiéu cac qua trinh hoa 1y cua thiét bi phan tmg vé
quan hé phi tuyén, tinh xen kénh, dong hoc qua trinh va mo
hinh diéu khién, tir & méi hiéu chinh lai thiét bi cong nghé.

Noi dung bai bao gdm ba phan: Nghién ctru hoa Iy phan
g thuy phan Acetic Anhydride; Thiét k& mé hinh thiét bi
phén tmg; Nghién ctru diéu khién tuyén tinh phan hoi dau
ra dung PID danh gia chat lugng ciia hé.

2. Phan trng thiy phan Acetic Anhydride
Xét phan ng thily phan Acetic Anhydride véi phuong
trinh phan ung nhu sau [1]:
(CH4C0),0+ H,0 < 2CH;COOH )
Co ché cuia phan ung thuy phan dugc mé ta trén Hinh
2, 6 do cap dién tir ty do trén nguyén tir Oxygen cua phén
tor nudce s€ tan cong vao nguyén tir Carbon ciia nhém chiic
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Andehyde tao ra hai phan tir Acetic Acid.

/-
TN 0
CH3-C* ™ ,
5 /4
o O schsc
/
CH3-C OH
W

Hinh 2. Céu triic phan irng hydro héa metyl este
cua axit peraxetic

Pay la phan ung dong pha va 1a phan tng hydro hoa
este hay con goi la thuy phan este. Cép electron cia nguyén
tir oxi trong nudc bé gy (cracking) lién két C-O gitra gbe
axit CH;COO" va gbc ancol CH;CO". Phan tir H,O tach
thanh OH" va H', OH" lién két v6i gbc COCH; va H lién
két v6i gbc CH3COO tao thanh hai phan tir CH;COOH. bé
dam bao phan (mg hoan thanh can cap nhiét luong du va
khudy tron dong déu dung dich. V& thiét bi, c6 thé dung
thiét bi theo mé hay lién tuc [2], [3].

3. Pong hoc thiét bi phan wng lién tuc c6 khudy tron
(CSTR - continuous stirred tank reactor)

Theo [4], [5] ta co:

- Can bang thanh phan

dcC
V7Az =FKC,—FC,

—kV.C, 2)
- Can bang ning luong cho phan tng

dT
pVC, === (pC,FT, = pC,F,T) = AHIVC, +0(3)

0=K,AT-T,) 4)

- Can bang ning luong cho Jacket
ar,,

PiViCh di p,Cpf (T =T)—0 (5)

- Can bang khdi lugng
dh
Vo === ©)
h= VV % (7

Trong d6: ¥ (m®) 1a thé tich thiét bi, C4; va Ca2 (mol/l,
kg/m® hodc tinh theo %) 1a nong d6 dau vao va ra clia chat
phan tng, T;(K) 1a nhiét 4o dau vao ctia chat phan tng, T(K)
1a nhiét d6 phan tmg duogc duy tri khong dbi 313(K), F; va
F> (m¥s) 14 luu luong vao va ra ciia chét phan tng, ki(s) 1a

E

toc do phan tng: k, = ke 7 . Kr 1a hé s6 truyén nhiét
(W/m2K), 4 dién tich truyén nhiét (m?), T(K) nhiét d6 dung
dich binh phan mg, p (kg/ m?) 1a khdi luong riéng ciia chat
phan tmg, C, (J/kg.K) 1a nhiét dung riéng ctia chit phan
tmgV; (m?) 14 thé tich Jaket, p; (kg/ m®) 1a khéi luong riéng
ctia moi chat gia nhiét, C,; (J/kg.K) 1a nhiét dung riéng ciia
mdi chét gia nhiét, T}y, Tj» (K) 1a nhiét d6 vao va ra Jacket, F;
(m¥/s) 14 Iuu lugng mdi chat cap cho Jacket, Q 1a cong suat
truyén nhiét tir moi chat dén phan tng (xem 2.2), / 1a mirc
dung dich trong binh phan ung (tinh theo don vi %).

4. Tinh toan thong s6 16 phan ing
4.1. Théng s6 ban dau

Bing 1. Théng s6 ban dau thiét bi phan iimg

Stt Théng sb Y nghia

1 V=0.508.10 m? Thé tich dung dich phéan tmg
2 $=0.00635 m? Dién tich day thiét bi

3 Ca1=0,5 mol/1 =51 Nong d6 dung dich cua

kg/m3=100%
Ca2=0,047 mol/l =

nguyén liéu (ddu vao)

Nong d6 dung dich cua san

4 4,794 kg/m*=9,3962% | phim (dau ra)

5 ki =0,00791 57! ﬁhel :f ggg‘fg’lghén (mg tai

6 Ti=278K Nhiét d6 dung dich diu vao
7 T=313K Nhiét d6 phan tng

8 E=53408 J/mol Nang lugng phan ting

9 R=8,314 J/mol.K | Héng sb chét khi Iy tuéng
10 AH=142000 J/kg Nhiét cua phan Gng

Nhiét dung riéng cta chét

11 Cp=4200 J/kg.K phan (g

12 p=1000 kg/m’ Khéi luong riéng moi chét

phan ung

13 H=0,08 m Muc fiur}g dich trong thiét
bi phan tng

14 A=0,029 m? Dién tich truyén nhiét

Nhiét dung ri€éng nudc gia

15 Cpi=4200 kg | o

16 Vi=2,5411.10° m’
17 pj=1000kg/m?

Thé tich nudc gia nhiét

Khéi luong riéng nudce gia nhiét

Tir cac thong s6 ban dau cia tl}iét bi phan tng CSTR
thiy phan Acetic Anhydride ta thi€t ké dugc cau trac md
hinh thiét bi phan ing dugc trinh bay ¢ Hinh 3.

70

iy P 190

80 140

L;';,'..,,.:J g T
-‘.‘:.L:c‘.,t‘.ec:‘ i
QA SR

90
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Hinh 3 Cau triic mé hinh thiét bi phan iing

Trén Hinh 3 m6 ta mo hinh thiét bi phan tng lién tuc
CSTR gdm binh phan tng ¢ chiéu cao 150 mm, bé ngang
90 mm, chira 0,508.10° m® dung dich, dugc bao boc boi
mot 16p jacket c6 chidu cao 190 mm, bé ngang 170 mm,
chira 2,5411.10° m® nuéc gia nhiét.

4.2. Tinh todn thong sé vin hanh

a. Tinh 1u:u luong hoat chét cép vao thiét bi F; va luu
luwong san pham ra thiét bi F»
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Tir phuong trinh can bang thanh phan trong ché d6 6n
dinh ta co:
dc

VT’“:FICAI—FZCAQ—kl.V.CAz:O (®)
Néu dam bao can bang F; = F, ta tinh duoc:
kVC
F =F =—— )
CAI - CA2

b. Tinh cong suat nhiét cap cho thiét bi
Tir phuong trinh cin bang nang lwvong cho phan tmg ta co:

dr
pVC, == (pC, ET, —pC, ET) = AHKVC, +0=0(10)

d
Cong suat nhiét yéu cau cho phan g duoc tinh:
0= (pC,FT, —pC,F,T)~ AHkVC, (11)

¢. Tinh toan thong sb cua jacket
Phuong trinh cén bang ning lwong Jacket va phuwong
trinh truyen nhiét la:

T,
p,V,Cy dr =p,Cy (T, =T),)-0=0 12

Tinh luu lugng nudc néng cap cho Jacket Fj, chon
T;1=343K va Tj>=323K ta tinh dugc luu lugng F;

po__ 0
P,Co (T =T5)
T phuong trinh (4), ta tinh dugc Kr (W/m?K) nhu sau:

(13)

K,-—2 (14)
A(T - T,z)
d. Tinh toan hé sb toc do phan tmg ko, ta co:
k
ky =—L (15)
e RT

Trong d6 k; 1a tc do phan tmg (1/5);
Thong sb tinh toan trinh bay trong Bang 2.
Bing 2. Thong sé thiét bi phan img CSTR

Stt Théng sb Y nghia

1 Fi=F2=4,169.107 m’/s | Luu luong dung dich dhu vao
2 |Kr=0,002712 (WnrK) | Hé sb truyén nhiét

3 ko=6477839 s | Hé s tdc do phan tng

4 Q=64W Cong sut truyén nhiét

5 Tji=343 K Nhiét d6 du vao nuée gia nhiét
6 Tp=323 K Nhiét d6 du ra nudc gia nhiét
7 Fi=6,55.107 m%s | Luuluong dau vao nude gia nhiét

4.3. Kiém tra thiét ké thiét bi phin trng

) Pé kiém tra thong scf) thiét bi duoc thiét ké myc 4.1, ta
tien hanh mo6 phong ki€ém tra vén hanh cua thiét bi (theo
[6], [7]). Qua trinh m6 phong ¢6 hai giai doan:

- Giai doan khoi dong: Nap héa chit vao day binh, khoa
tat ca cac van cho gia nhiét sao cho nhiét dg trong binh tang
nhiét tir 5°C 1én 40°C 1a két thiic giai doan khéi dong.

- Giai doan phan Gmg: Khi két thuc giai doan khoi dong
ta cho thi€t bi phan ung van hanh & trang thai can bang.

a. Giai doan khéi dong
Phuong trinh can bang thanh phan s& 1a va giai nhu sau:

dcC,,
=—k.C (16)
d[ 1 A2
dC
2 = —k,.dt (17)
A2
_E
CAz = CAoeikll;kl = koe RT (18)
Phuong trinh cin bang nhiét phan tmg
dT -

e, — = ~Vk,e " AH.C,, +k AT, ~T) (19)
Cén bang nhiét cho jacket

dr,
pVC, d; =p,C, (T, — T~k AT, - T)

(20)
Trén Hinh 4 mo ta dap Ung cia nhiét d6 phan Gtng T

trong giaj doqn khoi dong, nhiét d0 phan Gng T tang tir nhét
d0 ban dau dén gia tri can bang.

320

.g:lﬂ

s ¥ 8¢

Hinh 4. Dap vng nhiét do phan vng T
trong giai dogn khoi dong
Trén Hinh 5 md ta dap ung ciia ndng do dau ra Cas

trong giai doan khoi dong, ndng dd Caz giam tir nong do
ban dau vé gia tri can bang.

san pham dau ra CAZ[kgim3
v B o

Nong do

°- L o g )
0 500 1000 1500 2000 2500 3000
Time (Seconds)

Hinh 5. Pap img nong dé san pham dau ra Caz
trong giai dogn khoi dong

Trén Hinh 4 va Hinh 5 danh gia dap ung cia giai doan

khoi dong: Nong do san pham dau ra Cas va nhiét do phan
ung T sau 1500s da dat gia tri can bang dung nhu thiét ke
(Cazdat 4,794 kg/m’, T dat 313K).

b. Giai doan phan \ng
Mb hinh mé phong can bang khdi luong (6) theo Hinh 6:

Rate Limiter Transfer Fcn

Hinh 6. M6 hinh mé phong cdin bang khdi hrong
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Trong do ‘h murc dung dich thiét bi phan ing la dai
luong cén di€u khién (tinh theo don vi tuong doi), luu
lugng ra F 1a bién diéu khién (giad thiét di€u khién qua
bom), F; 1a dai lugng nhiéu.

M5 hinh mé phong cén bang thanh phan (2) theo Hinh 7:

g)i ]

-
-
Product Siohact  inmgrator

CGo—
x
3
2
Produci2

O
2

L,
expl-E/RT) @—b
Hinh 7. M6 hinh mé phéng cdn bang thanh phan
Mo hinh mé phong can bang ning lugng (3) va (5) theo
Hinh 8 va Hinh 9:

Product

TTj

Hinh 8 M6 hinh m6 phong qua trinh cdn bang nang liwong
thiet bi phan ung

Hinh 9 M6 hinh mé phong qud trinh cdn bang ning lwong
Jacket cua thiét bi phan trng

h Display2
o i
F2
Subsystem h
Cco—F Ll
F1

[
= _ =2 (S
cA1

TER
o
=
gl D
[ Leln o T
[ »|T1
" —E
dT/dt
T
L
" G,

Hinh 10. M6 hinh mé phong hé thong thiét bi phan ting
Mo hinh mé phong hé thong thiét bi phan tmg duoc xay

dung tir cac mo hinh m6 phong tir Hinh 6 dén Hinh 9. Trén
Hinh 10 12 mo6 hinh m6 phong thiét bi.

5. Xay dwng mé hinh diéu khién
5.1. M6 hinh ciu triic diéu khién ciia thiét bi phén iing
Mb hinh diéu khién thiét bi CSTR dugc trinh bay dudi
dang so d6 khoi trén Hinh 11. M6 hinh di€u khién 10 phan
ng co hai dai lugng can di€u khién: muc £ (can bang khoi
lwong) va nong d6 déu ra Cyo. Tuy nhién nong do Ci»
khong do truc tuyén dugc, vi vay can dieu khién qua dai
luwong nhiét d phan ing T.

Cca Ty T F;

L)y

2
P_’ —— L(Ca)
5 Lophantmg —>h

L, T

L Tu

Hinh 11. M6 hinh céu tric diéu khién ciia thiét bi phan img
Mach vong diéu khiér} muc (h) ta chon d‘ai luong tac
dong 1a F». Mach vong dicu khién nhiét d (nong d§) chon
dai luong tac dong la luu lwvong nuée lam nong F;. Cac dai
luong con lai d}IQC xac dinh 1a nhiéu: F;, T;, C4s, Tj;. Bicn
tu do khong kiém soat Tj».
_ Tumd hinh diéu khién tinh duoc gia tri cac diém can
bang nhu sau:
Khi nong d6 dau vao Cao= 51 kg/m®, nhiét do dau vao
T,, =278K; dé c6 nong do dau ra C,, = 4,794kg / m’ ng
v6i nhiét do dau ra T =313K; luu luong cap cho thict bi
dugc x4c dinh 1a F, =4,169.10 "m’ /s; mic dung dich
trong thiét biH o = 0.08m; cong sudt nudc gia nhiét
Q=61,2I; nhiét d6 nudc gia nhiét dau vao T, = 343K;
tinh dugc luu lugng nudc gia nhiét F,, = 6,55.107 m’ / s
5.2. Chon thong sé lam viéc ciia thiét bi nhw sau
Dé dam bao diéu khién can bang khdi lugng, chon luu
lugng cuc dai dau ra thict bi la F_ =8,338.10 " m’ /s
(gap 2 lan gia tri lam viéc on dinh).

max

Dé dam bao can bang nang lugng chon luu lwong nude
gia nhi¢t cuc daiF,, =13,1.10"n7 /s, (gap 2 lan gi tri lam
viéc 6n dinh).

Nhdn xét: M6 hinh diéu khién 16 phan {mg c6 tinh phi
tuyén, cu thé:

Phi tuyén vao-ra: hé s6 toc do phan tmg 1a ham mii ctia
nhiét do:

_E

k = ke © @1

Phi ‘Euyén céu trac: C6 tich hai bién can diéu khién nhiét
d6 va nong do (3).

Téc dong xen kénh: Dai lugng can Qiéu khiép h lai co
quan hé vdi cc dai luong cua diéu khién can bang thanh
phan va can bang nang lugng.
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‘Ttr cac phén tich trén, ta c6 so dd géu trac diéu khién
thiet bi phan tng véi hai mach vong di€u khién (muc h va
nhiét 6 phan tng T) nhu Hinh 12:

&

T1,Ca1 F1

Hinh 12. Cdu tric diéu khién {hiét bi phan img
voi hai mach vong diéu khién
5.3. H¢ diéu khién phin hoi PID cho thiét bi phin img
vdi mé hinh phi tuyén
Trén Hinh 13 1a mo hinh m6 phong diéu khién thiét b
CSTR, voi diéu khién tuyen tinh phan hoi PID.

2y

Display®

.—,—’CM cA2
i
= I

Cat il
E—»@—» P0G . a T
3 T Lt
ot P Cortez | [ 1 i _’.
51 I
Toanstr .—‘ = [—
W
K B Dple/!
e o
E
i PID Contoler T
DiplsZ
|
h
L

Hinh 13. M6 hinh mé phong diéu khién phan hoi PID thiét bi
phan ung CSTR cau truc phi tuyén

Chét luwong cua hé dugc danh gia la néng d0 cua san
pham phai dam bao <+5%. Khi tat ca cac thong sb dau vao
khong d6i nhur thiét ké ndng d6 dau ra dam bao dung lugng
dat. Tuy nhién c6 sy thay d6i nhidu dau vao nhu: néng do,
nhi¢t d6 lvu lugng dau vao; nhiét d6 dau vao dung dich gia
nhiét. Sau day ta xét anh hudng ctia cac nhiéu:

a. Nhiéu C,, —10%;T, +10% tac dong, ta cé dap ing
Cy trén Hinh 14.

| |
T, | i i i i ‘

Dap ung nong do dau ra khi CA1 giam 10% va T1 (_ang 10%

@ =5

>

2

Nong do san pham dau ra CA2[kg/m3]

ot
3000 4000 5000 6000 7000 8000 9000 10000
Time (Seconds)

Hinh 14. Bap img nong dj dau ra C ,, khi nhiéuC ,, —10%;
T, +10%(Ca2 dat 4,192 kg/m3)

Nhdn xét: Khi hé dang 1am viéc 6n dinh, tai thoi diém
5000s, ta cho C,, giam 10%, 7, ting 10%, nong do dau ra
C,, c¢6 giam mot lugng nho, tuy nhién dudi tac dong cua
bo diéu khién PID, dap ung nong do dau ra C Azén dinh va
sai léch 12,6%.

b. Nhiéu heu heong dau vao F; £10% ta cé ddp g Cy»
trén Hinh 15.

F1+10%

F1-10%

Dap ung nong do san pham dau ra khi nhieu F1 tac dong
T “ T

N ES ® =
T
L

r
T
L

Nong do san pham dau ra GA2[kg/m3] 1

I L
00 4000 5000 6000 7000 8000 9000 10000
Time {Seconds)

Hinh 15. Ddp img nong do dau ra C ,,khi nhiéu F, =10% (Ca2
sai léch 10% khi giam va sai léch 8% khi tang)
Trén Hinh 16 14 dép tmg mitc dung dich h khi thay doi
lwu lwong dau vao F; +10%:

— T

@o

Hinh 16. Dap ing mirc dung dich h khi F;, 10% tdc dong

Nhdn xét: Mach V(‘)ng‘ diéu khién muc h tac dong nhanh
khoang 200s, 6n dinh. Nong dd Ca. sai 1éch 10%

c. Nhiéu dong thoi ta cé déap vmg nhw Hinh 17

Nhdn xét: Khi hé dang 1am viéc 6n dinh, tai thoi diém
5000s, cho nhicu C,; gidm 10%, nhi¢u 7, ting 10% va T
tang 10%, F giam 10%ndng d6 daura C ,, c6 sai léch 15%.
Bén 7500s ta thay doi T, giam 10% va F, ting 10%, nong
do daura C,, co sai léch 30%.

Ca1-10%
T;+10%

T+10% Tj1-10%
F,-10% F1+10%

=]

Dap ung nong do san pham dau ra khi 4 nhieu tac dong
- T - .

[
@
4

2

@

Nong do san pham dau ra CA2[kg/m3]

1 L 1 i L
4000 6000 8000 10000 12000 14000
Time (Seconds)

Hinh 17. Ddp umg nong dé san phiam dau ra Caz
khi nhiéu 4 tac dong cung lic
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Nhin xét chung:

Heé diéu khién thiét bi phan tng v&i bo diéu khién PID
cho m6 hinh phi tuyén dam bao 6n dinh khi nhicu dau vao
tac dong, tuy nhién ton tai sai I¢ch tinh ngoai gia tri cho phép.

Tac dong xen kénh gitra mach vong mure téi mach vong
nhiét do va nguoc lai 1a khong dang ké, vi mach vong mirc
tac dong rat nhanh so v4i mach vong nhiét do.

6. Két luan

Bai bao da nghién ctru dong hoc qua trinh phan ing va
céc thong s cong nghé cua phan tmg thuy phan hoa Acetic
Anhydride, tir d6 di thiét k& mé hinh, tinh toan thong sb
van hanh cua thiét bi phan tmg CSTR. M6 hinh thiét ké
dugc kiém tra qua mo phong hai giai doan: giai doan khoi
dong va giai doan van hanh, danh giad dugc dic tinh cua
thiét bi phan tmg CSTR. M6 hinh thir nghiém 16 phan tng
dugc thiét ké theo tinh toan c6 cac théng sd dap tmg yéu
cau dit ra, dugc kiém ching dam bao can bang phan tmg
va san pham diu ra.

Véi viéc phan tich mé hinh ciu trac diéu khién cua thiét
bi phan tmg cho thiy rang mé hinh diéu khién thiét bi phan
rmg 1a h¢ da bién tac dong xen kénh c6 tinh phi tuyén. Khi
dung diéu khién tuyén tinh phan hdi dau ra dung PID, véi
cac thong s6 dau vao khong ddi, hé 6n dinh va cho két qua

chat lugng san pham dau ra dap ung yéu cau. Tuy nhién
khi ¢6 nhidu dau vao, ddc biét truong hop nhidu tic dong
ddng thoi, chat luong san phém ra c6 sai léch 16n ngoai gia
tri cho phép. Diéu nay cho thay de dam bao cho hé bam
luong dit bén vimg voi nhidu, can phai nghién ciru mot
phuong phép thiét ké phan hdi phi tuyén pha hop hon.
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