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Axit sunfuric 1a nguyén liéu rat quan trong, phuc vu nhiéu nganh céng nghiép. Trong bat
cr day chuyén san xuat axit sunfuric ndo, chat lwong san pham axit sunfuric dwoc quyét
dinh b&i cong doan hap thu véi dbi tweng chinh la thung tudn hoan. Bai bao trinh bay giai
phap tich hop phwong phap ADRC (Active Disturbance Rejection Control - diéu khién tich
cuc loai bd nhiéu) két hop bd dw bao Smith va b quan sat trang thai d& nang cao do6 6n
dinh va chat lwong cla hé théng diéu khién, tlr d6 nang cao chét lwgng hé thdng san xuét
axit sunfuric.

Day chuyén san xuét axit sunfuric, ADRC, b dw bao Smith.

Sulfuric acid is a very important material, which is used in many industries. In any
production lines of sulfuric acid, its quality is determined by the absorbance section with
the main object is a mono circulating tank. This paper presents a solution integrating
ADRC (Active Disturbance Rejection Control) combined with Smith Prediction algorithm
and Extensed State Observer to upgrade the stability and quality of the control system,

therefore upgrades the quality of sulfuric acid system.
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1. DAT VAN BE

Ngay nay, trong cac nha may cong nghiép trén
thé giéi noéi chung va cac nha méay nghiép
cong nghiép & nudc ta noi riéng, nhu cau sir
dung axit sunfuric ngay cang gia tang. Axit
sunfuric 1a nguyén liéu khong thé thiéu, phuc
vu nhiéu nganh cong nghiép, nhu: san xuét
phan dam, phan bén Diamoni phdt phat
(DAP), san xuat acquy,...

Tir ndm 2002, nha may DAP Hai Phong bit
dau dwoc xdy dung v6i ba xuong chinh:
xuong axit Sunfuric véi cong suit 440.000
tan/nim st dung cong nghé Monsanto cua
MY, xudng axit photphoric cong suat 162.000
tAn/nam voi cong nghé Prayon cua Bi, xuong

Production lines of sulfuric acid, ADRC, Smith Prediction.

DAP cong suat 330.000 tin/nim véi cong
ngh¢ cua Tay Ban Nha. Trong do, xudng axit
sunfuric st dung cong nghé d6t luu huynh
rén, tinh ché kho, gdm nhiéu coéng doan [1]
(hinh 1). Hé théng do nha thau Trung Qudc
lap dit, tinh dén nay di hon 20 nim, chuong
trinh diéu khién xuat hién nhiéu 15i va giai
phap diéu khién con han ché. Do d6 chét
luong diéu khién, do bén virng va tinh on dinh
ctia hé thong da giam di dang ké.

Noi dung chinh cua bai béo tap trung vao van
dé tim hiéu, nghién ctru ddy chuyén san xut
axit sunfuric, cu thé 1a cong doan hép thu voi
thung tuan hoan V0141 dé dam bao ndng do
axit sunfuric 98,3%. Tt mo hinh tim duoc,
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chung t6i phén tich va dua ra cau truc di€u
khién moi nang cao chat lugng va tinh on
dinh cda hé diéu khién.

Nguyén liéu
S nguyén Hoi nuée o o
% bao hoa 6at 158°C Mf}‘:u"nh‘"
S@51000°C l s
Nusemém | CONGPOAN | hoi nué CONG POANTOA
> 0 bdo hoa NI DA
NOIHOI ool LONG LUU HUYNH
S0, 430°C l .
Khong khi l 2 Skone  piypo
kho CONG POAN CONGPOANLO [
TIEPXUC POTS e
" Khong khi kho
S0,
Khong 5 - . - AXIT CAP
kni | Bo PHAN | 125095 conGpoaN  [HaS0; | coNGpoaN| H:80s  sanG
SAY KHi HAP THU KHOAXIT [ 76850, XUONG
DAP

98,3%J

£ axit tir mono

Hinh 1. Day chuyén céng nghé san xuét
axit sunfuric

2. DPOI TUONG NGHIEN CUU

2.1. Khai quat hé théng san xuat axit
sunfuric

Day chuyén san xuit axit sunfuric ciia Cong
ty C6 phan DAP - Vinachem c6 nhiéu cong
doan, nhung anh hudng nhiéu nhét ti chat
lugng axit sunfuric 1a cong doan hép thu, cu
thé 14 thung tudn hoan V0141.

Thi axit tr

C o o | Thép

Khi SO, tir | 10142 TOME it

cong doan | vz axittr  thap siy

tiépxic  |To143 SO141 19141 .

) N axit ti
EO0143

Nude bd sung

% LV-1252
AV-1258 Iil

Thing tuin hoan V0141

Hinh 2 So’ d6 céng doan hép thu

Pon gian hoa cac thanh phan cua thing
V0141, ta c6 so dd thung nay dugc minh hoa
¢ hinh 3.

Fi, Fs, F3, Fy, F lan luot 1a Iuu lugng thé tich
clia axit toi thap siy T0141, cta nudc bd sung
(nudc khir khoang), ciia axit tir thap hap thu
T0142,T0142 va thap siy T0141, cia axit tir
thiét bi S0141, cta axit & dau ra cua thung

tuan hoan V0141 (m*/h); ¢, ¢z, ¢3, ¢ 1an luot
1a ndng do cua axit toi thap sdy TO141, cua
axit trong nudc bd sung, cia axit tir thap hap
thu T0142, TO143 va thap séy TO0141, cua axit
& dau ra cua thing V0141 (%), k: chidu cao
muc axit trong thung VO0141; hne = 2.,8; pi,
p2, p3, p lan luot 1a khéi lugng riéng cia axit
t6i thap sy T0141, cua nude, cia axit tir thap
hap thu T0142, T0143 va thap siy T0O141, cia
axit & dau ra thung V0141 (kg/m?); V - thé
tich axit trong thing V0141 (m?); L - chiéu dai
thung VO141; L = 12,6 (m); R - ban kinh cua
thung V0141, R = 1,45 (m).

. axittoi
axit tu

axit tr TO141, thap sy it 61
T0142,T0143 S0141 10141 ;’(‘)‘14‘;‘
’ Feup, Foeop, Focpp, Fep
Nudc bo sung
Feup, o LV-1252
AV-1258 lil
Thing tuan hoan V0141
Hinh 3. So’ db thung tuan hoan V0141
Tur hinh 3, céac bién qua trinh bao gdm:
Bién vao Nhiéu Biénra

€ 6 ¢ F F R

LLiid)d

Thung tudn
hoan V0141

L » Bién cé"m_
L . diéu khién

Biénditu £

khién F, >

Hinh 4. Cac bién qua trinh cua thung V0141
2.2. Thyc trang hé théng san xuat axit
sunfuric
Duya trén hinh 3 va hinh 4 két hop dinh luat
can bang vat chit toan phan, ta ¢6 (1) [2]:

d(pV)
L:,02Fz"‘/O3F34',04]:‘4_:011':1_:01:‘ (D

dt
L o

X

Hinh 5. Dang hinh hoc cua thung V0141
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Dua vao hinh 5, ta c6 phuong trinh (2) [2]:

av dh dh
—=2L,/h(2R-H)—=A—
dt ( ) dt dt 2)

Tur cac phuong trinh (1) va (2), ta ¢6 (3):

dh 1
dt pA

v6i A=2L\h(2R - h)
Duya vao cin bang vat chat thanh phan, ta c6

(4):
d.
<= vBF

dt
“)

—(p B + P+ pF = pF - pF)=f (3)

p4 FC4 pl ECI
P P

P e P P

Tur (3), ta c6 phuong trinh sai phan cua muc
axit (5); phuong trinh laplace cua muc (6) [2]:
Mh=-LUAR + P AR + Bopr - LaF (5
Ap Ap Ap A
Do lugng axit thu hdi vé tir dng khoi S0141 it
va ¢6 luu luong nho, khong ddi, ta co thé coi
AF, =0.

Ah(s) =_L(&AF2 + 23 AR, - PLAF, —AFJ
i (6)

p p
A=2L /Z(zR—Z)

Tu (4) ta c6 phuong trinh sai phan (7);
phuong trinh laplace ciia ndong d¢ axit dau ra
®):

Ka K,a Ka K a

A== AR+ =2 AR P AR B - L pe (7
pV pV pV ’ pV pV

K\AF,  K,AF, K;AF; K,Ac

Ac(s) = 1 1+ 2742 37273 47241 (8)
1+T,s 1+T.s 1+T.s 1+T.s

vol a= ,01F1 +,02F2+,03F3, T, _pV

P i 2l o

(r-7) E(m-ﬁ)}

7R*

V=L —R2arcsinR_

Tu (4) va (8) ta c6 cac phuong trinh ¢ dang
phan tram (9) [2]:

AFZ AF, AF3 AFl
Ahp(s): P p P p (9)
STh2 ST STh3 SThl
Ac(s) = Ay | Nabhy, | NAR, | NAG (10)
1+Ts 1+Tcs 1+Ts 1+Ts
le Nl KFmax’N2:KZFmax’NSZKSFmax (11)
N, =K,

Tir (9) va (10), ta c6 so dd khéi thung tuan
hoan V0141 duoc minh hoa nhu & hinh 6.
Trong d6 G, (s).G,(s5),G,,(s) 1a cac ham
tmyén dat d6i tuong, dugc mo tad & (12) va
hinh 6.

o, 07, Jae,
Gu(s) || Gus(s) |Gdz(S) Gu(s) | | Gas(s)
Ah,

y Ac

& >

Hinh 6. So d6 kh6i mé hinh thung tuan hoan V0141

1 1
_E’Glz(s)_T ( )

G, (s)= =
1(s) 3 = T (12)
Ham truyén dat nhiéu dugc moé ta & (13):

1
Gdl(s):_;Gdz(S)_ Gd3( )

h3 hl 1 TS

N (13)
G =—1 G =
() 1+Ts as(5) 1+Ts

Ham truyén dat ctia van duoc minh hoa & (14)

P —0Os, G _ AF‘Z]I __—0s
Vi2ss = =e
1 uZ

(14)

Thyc trang hé diéu khién thung tuan hoan
VO0141: Mot van dé rat quan trong ddi véi
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cong doan hép thu, san xuit axit sunfuric 1a
phai duy tri axit sunfuric dwa vao thap hap thu
304 & néng do 98,3%. Axit sunfuric 98,3%
hap thu khi SO; tot nhat vi 4p suat hoi SO3
trén bé midt dung dich axit nay rat thap. Day
chuyén san xuét axit sunfuric ndy duoc nha
thau Trung Qudc lip dat tr nam 2002, tinh
dén nay da hon 20 nam. Chit luong san pham
axit sunfuric phu thudc kha nhiéu vao chit
luong hé diéu khién. Nhung thuc té phan diéu
khién hién tai chua duogc hoan thién. Chfmg
han, d6i véi thung V0141, nha may su dung
phuong phap diéu khién phi tap trung véi cau
truc dugc minh hoa ¢ hinh 7.

ARY | AF,
R, H Gyizsz |_’| Gii(s)

Ah,

2

rgmn

g 2

= :

S 80 L i i

Z ) 05 1 15 2 25
Thoigian(s) <104

0 T

b

= 50

s == o

240 h-PTT :

0 05 1 15 2 25

Thoigian(s) <104

Hinh 8. Pap (rng néng dd va mirc véi phwong phap
diéu khién phi tap trung

Dya vao Matlab-Simulink v&i thong sd cia
d6i tugng

R, =1,45m; F = 160m’ /h; L=12,6m
0 ="5s;¢c,=97,5% ;¢ =97%;c, =98,5%; ta

thu dugc dap ‘mg ndng do va muc axit gan
giéng v6i thuc té, duge minh hoa & hinh 8.

Trong khoang thoi gian tir 0 dén 15000(s), gia
tri néng do axit duoc didu chinh, mic van
dugc gitt nguyén ¢ gia tri ban dau (tic 1a
khong co su thay doi mic dat) thi su thay doi
ctia ndng d6 axit khong anh huéng dén mirc.
Trong khoang thoi gian 0 dén 15000 (s), nong
dd axit bam kha sat theo gia tri dat cua néng
do. Tuy nhién, tr 15000 (s) trd di, khi gia tri
mirc dat thay doi thi ciing tic dong dén nong
do, lam néng do thay doi, do qua diéu chinh
16n va thoi gian qua d6 kha dai. Tuy nong do
cling trd lai gia tri can bang nhung diéu nay
ching t6 phuong phap diéu khién phi tap
trung chua giai quyét dugc hién twong xen
kénh, van con sy twong tac 1an nhau giira murc
va nong do axit.

3. DOl TUONG NGHIEN CUPU
3.1. Xét cép doi bién vao ra

Hé s6 khuéch dai twong d6i A: Tir (9) va (10)
ta co (15):

Ahp =G AF _ G11 GIZ AF
Axp - AF2p - G21 G22 AFZp (15)

Theo [3], ta ¢6 (16):

k, k k
G(0)=lmG(s)=| "' | 1=, =—1
50 k 1— 12k

21 k22
k22

A=1lim ull =1 (16)

50 kll -0

Tir (16) va theo [3], ta ¢6 cap doi bién qua
trinh Ah, — AF,: Ac - AF,,, .

Dé loai bo su tuong tic giita cic bién qua
trinh c6 bén phuong phap: didu khién loai bo
nhiéu tich cyc - ADRC, diéu khién ty 1¢, diéu
khién tach kénh va diéu khién dy bao theo md
hinh - MPC (Model Predictive Control). Co
s¢ thiét ké mot bo diéu khien MPC dya trén
mot chu ky trich mau c¢b dinh, trong khi mdi
bién qua trinh c6 ddc diém thay d6i nhanh

36
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cham khac nhau. Pé dat yéu cau chung cia
nhiéu bién, ta phai chon chu ky diéu khién
nho nhat, do d6 lam ting tai cho CPU. Ngoai
ra viéc hiéu chinh cac tham sd cua bo diéu
khién MPC trong thuc té rat kho khan, ton rat
nhiéu thoi gian [3]. Trong [2], tac gia da trinh
bay vé phuong phap diéu khién tach kénh va
phuong phap diéu khién ty 1. Do d6 nhom
nghién ciru s€ chon phuong phap ADRC.

3.2. Phwong phap ADRC

Muc tiéu: kiém soat loai bo nhidu mot cach
tich cyc. Pbi tuong diéu khién thung V0141
c6 ham truyén 1a cac khau quan tinh bac nhat
co tré.

Y(s)
G"(S):U(s):TsKﬂ

(17

Tt (17) chuyén sang phuong trinh vi phan
(18)
: 1 K

H0)=- L)+ Ko

Thém mot nhiéu d(z) vao (18) va dat b = ?

(18)

y(t)—%y(t)+%d(t)+bu(t) (19)
Thay b= b, + Ab vao (19), ta c6 (20) [4], [5]:
y(t)=f(2)+byu(r)

1 1 (20)
f(2) —?y(t)+?d(t) + Abu(t)

Y tudng cia ADRC la thiét ké bo quan sat
trang thai-ESO (Extensed State Observer)
d& uoc lugng f(r)~f(r). Khi chon

u(t) = w(1)-1(1) thay vao (20) [4], [5], ta co

Ta c6 thé bu dip nhimng thay doi cia f{z) trén
md hinh. TAt ca nhing gi con lai duoc xtr 1y
boi luat dieu khién u, (1) ma ta c6 thé chon.

3.3. Xay dwng phwong trinh khéng gian
trang thai cia b6 quan sat ESO

Dit x, (1) =y(r);x,(r)= f(r) thay vao (20), ta
c6 (22) [4], [5]:

{=as(r) + aulo)+] () -
(1) =Cx(1)
véi A=[g (ﬂ;B=[ﬂ;C=[l 0] (23)

Duya trén phuong phap thiét ké bd quan sat
trang thai Luenberger thi mé hinh cua b ESO
duogc md ta nhu phuong trinh (24) [4], [5]:
dx (1)

= (A-LC) (1) + Bu(r) + Ly (1)

" (24)

Thay (24) vao (23), ta ¢ (25):

“;Hj ﬂ'ﬁlgi))Hboﬂ”(’)*@y(’) (25)

Tu (24), ta c6 so dd chu trac bd ESO, duoc
mo ta ¢ hinh 9 [4], [5].

u(t) 2
»() I A
— L — »
s
f(1)

’—r A-LC

Hinh 9. C4u tric bd ESO

3.4. Xay dung cau trac diéu khién cua dbi
tuong quan tinh bac nhit (khong c6 tré)

Coi van diéu khién 1a 1y tudng, tic la:
G,an()=1. St dung cac bién udc lugng:
5 (1)=y()va x,(r)=f(r)dé didu khién va

loai bo nhiéu, ta c6 (26):
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EO _(A-10)e(r)+Bu()sLs(t)  (26)
Thay (26) vao (21), ta ¢6 (27):
Y1) =0 (1) = K, (r(1)-5() @7

Tir (27), ta ¢6 cdu trac vong lap diéu khién
ADRC dugc minh hoa & hinh 10.

Uy

u Qua trinh y
G(s)=G,

r

Kp

S| =

A=

B0 quan sat

Hinh 10. C4u tric vong lap diéu khién véi ADRC
cho déi twong quan tinh bac nhat khéng c6 tré
Tu (27), ta c6 phuong trinh laplace (28):

R(s)_s—i-KP (28)

Néu ;(t)zy(t) ta c6 ham bac nhat v6i mot
diém cuc (29) [4], [5]:

e =—Kp (29)

Hé s6 K, dugc tinh toan dua trén cac thong s6
dau vao cta khau quan tinh bac nhat véi ty 18
sai 1éch 2% thoi gian dat (30):

4 -4

Kp =~

T =—ScL = ScL =
Settle

(30)
Settle

Dé bo quan sat hoat dong tdt, cac thong sb bd
quan sat /1 va > dugc xac dinh sao cho bd
quan sat c6 dong hoc du nhanh, khi dé cac
diém cyc cla bd quan sat iy’ phai nam bén
trai diém cuc cta mach vong kin. Theo [4],

[5], ta chon (31):
spy =570~ (3 +10)SCL

1)

Piém cuc cua bd quan sat duogc xac dinh béi
tri riéng cua ma tran (A— LC) (32):

det(sl ~(A- LC)) =5 - 255+ (SESO )2 =0 (32)

Giai phuong trinh (32) ta c6 thong s6 b quan
sat (33):

I, =259, I, = (s%59)? (33)

3.5. Xay dwng cau truc diéu khién cua déi
twong quan tinh bac nhat cé tré

Theo [4], [5], mé hinh dong hoc cua van diéu
khién c6 dang khau tré G, =¢®, qua trinh
c6 ham truyén dat G(s)=G,G,,, = Gye ™.

Phuong trinh vi phéan ctia d6i tugng dugc mo
ta o (34):
y(£)= £ (1) +bye u(t)s

Do dbi tuong 14 khau quan tinh bac nhat ¢ tré
va khau tich phan c6 tré nén tin hiéu dau ra
phan hoi vé by quan sat s€ bi tré, can thém

(34)

mot khau tré nhu trén vao trude tin hiéu diéu
khién v& bo ESO d bd nay hoat dong tot.
Thanh phﬁn tré tao nén sy cham pha va d6
cham pha nay dac biét lon ¢ dai tan sd cao,
lam giam d¢ duy trir 6n dinh cta hé kin. Céan
thém bo dy bao Smith dé bu nhiéu ting do
bén viing cta h¢. M6 hinh udc lugng duoc
minh hoa thong qua (35) [4], [5]:

G(s)=G,(s)e™ (35)

u Qua trinh y R

16(s)= Gope ™ "

r|1—-———"—~F~~~~—~——= 1

| 3o [ !

: Go(s) ] e =0 :

3 [

LR l [

| |

| |

Hinh 11. CAu tric bo dw bao Smith
Trong d6 G,(s) va Gy(s) la md hinh thanh

phan khong chira tré. Dt tin hiéu ra sau khau
G,(s) 1a y,. Tin hiéu uéc lugng cua y, 1a 3,

duoc minh hoa & hinh 11 va dugc xac dinh

38
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thong qua (36) [4], [5]:
5’0: yo"' (y - )706_‘%)z yo"' y - )70: y
(36)

Két hop hinh 10 va 11, ta c6 ciu trac diéu
khién ADRC duoc minh hoa & hinh 12.

I o
Ky -
- A= b,

Qua trinh y

G(s)=Gope * T

Hinh 12. So db diéu khién theo phwong phap ADRC

B4 dur bio
Smith

B9 quan sat

F(6)=x(1) ] |

So dd nay c6 kha ning bu nhidu do tré va ting
do bén virng cua hé thong.

4. TICH HQP BO DPIEU KHIEN ADRC CHO
THUNG TUAN HOAN V0141

Tu cac phuong trinh (7) va (5) ta ¢c6 phuong
trinh trang thai cia thung tudn hoan V0141
(37):

).c=Ax + Bu+d; y=Cx (37)

_ 0 O
A a, O 10
X= ;A: a = ;C:
Ac 0 ——1| |0 a, 0 1
L pv
Lo
B— A Ap :|:b11 b12:|,u:|:AF:|
0 Lf b21 b22 AFz
L PV
_ —&AF+£—3AF3
de dl}: Ap Ap
Lb ] R e Kl Kt
pV pV pV

Tu (37) ta co (38):
Ah=a Ah+b AF+b AF, +d

. 11 11 12 2 1 (38)
Ac = a,,Ac+ by, AF +b,,AF, +d,

Gia st ddt nhu ¢ (39)

b, = bO,ll +Ab,,; by, = bo,zz +Ab,, (39)
V6i by, 13hg,, 18 nhitng 1 nhing hé s6 lién

quan dén diém lam viéc ctia h¢ thong ma ta da
biét; Ab,,;Ab,, la nhiing sai sO ma ta chua

biét.
Thay (39) vao (38), ta c6 (40):
Ah=f(t)+b,,AF; Ac=f,(t)+b,,AF,  (40)

f>(t) = ayAc+ by AF + Abyy AF, +d,
Thay (14) vao (40), ta c6 (42):
Ah=f, (l) + boyne"%u1 ;Ac=f, (z) + b(me‘gsu2 (42)

Tir (40) = (42), ta co ciu triic diéu khién binh
V0141 theo phuong phap ADRC nhu hinh 13.

Valr) =2 () |
B quan sat

mirc

Tultl=xy41)

[

B dwr bao
Smith mike

1

5P

AR®

Qua trinh

A IR
Ae Ugr I S

EP.::

>~ o :
Pk T >
'5':-. N Ah

Ao

Bi dw bio

néng d6

Bé quan sat
T i nong do
Ll =x,(1) T

. (t)=x.(7)

Hinh 13. C4u truc diéu khién thung V0141 theo
phwong phap ADRC

5. KET QUA VA THAO LUAN
Xét thung tuan hoan V0141 véi cac thong so:

R, =1,45m; F,_ =160m’/h; L=12,6m
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0 =5s;¢, =97.5% ;¢ =97%;c, =98.5%

Thong s0 bd dicu khién nong do: tur cac

phuong trinh (28) dén (42), chon
TsettleC =40(s) -
N,
by =—==-0,002;Kpe = o0,
Tc settleC
seb = —Kpe =—0,1; 5850 =205EF = 2 (43)

2
ESO ESO

Thong s6 bo (;Iiéu khién mirec, tir cic phuong
trinh tr (28) dén (42), chon T,,,,,,; = 90(s) .

1 4
~5,24.10 " Kpy =

bo,n =— =0,0444
r settleH (44)
CL _ _ . JESO _ CL _
sGF ==K py =—0,044; 5550 =205 = 0,89
2
_ ESO _ . _ ESO\~ _
by ==25,"0 = 1777 b, =(s,") =0,7901
o\?‘ 2 : : e
= —_— c-Decoupler
RBoss AN ¢-ADRC
P B~ :
(=] f o
5 98 j
- H H
0 0.5 1 15 2 25
Thoigian (s) »10*
60 - = ‘hsp
,_ h-Decoupler
’550 ----- h-ADRC ™
$ 0| F —
0 0.5 1 15 2 25
Thoigian (s) »10*

Hinh 14. Dap trng néng d6 va murc axit véi ADRC

Tir hinh 14, ta thdy, giai doan tir 0 dén 15000
(s), khi gia tri dat cia néng do axit tir 98,8%
xudng 98,3% rdi tir 98,3% xudng 97,8% va
sau d6 tro vé 98,3%, dic tinh nong do axit
theo ADRC (duong xanh tim than) nhanh
chong bam theo gia tri dat (duong mau do).
Dic tinh nong d6 axit theo phuong phap tach

kénh (duong xanh 14) cling bam theo gia tri
dat nhung c6 do qua diéu chinh (khoang
4,34%) va thoi gian dap ung dai hon. Ngoai
ra, khi ndng d6 axit sdy toi thay ddi thi nhan
thiy gia tri mic gan nhu khong bi anh huong.

Giai doan tir 15000 (s) dén 25000 (s), khi gia
tri dat ciia muc axit tir 50% 1én 60% rdi xudng
40% va tré vé 50%, dic tinh dap tmg ctia mirc
axit theo ADRC (dwdng xanh tim than) gan
nhu khong c6 d6 qua didu chinh va bam
nhanh gia tri dat, con theo phuong phap tach
kénh (duong xanh 14), d6 qua diéu chinh kha
& rét. Nhu vay bo diéu khién ADRC hoat
dong tdt, co kha nang loai bo su xen kénh va
t6t hon phuong phap tach kénh két hop mé
hinh ndi IMC.

6. KET LUAN

Ngay nay, mot s6 nha may san xudt axit
sunfuric van con nhitng ton tai, mot phan la
do nha méay tan dung thiét bi cong nghé cii
trude ddy, chi cai tao nang cap hé thong diéu
khién, cau trac diéu khién chua phu hop, cac
dai lugng can diéu khién van c6 su xen kénh,
tuong tac v6i nhau. Bang viéc tim hiéu nghién
clru cdu tao cac thiét bi va nguyén 1y lam viéc
dic thu cua cia cac thiét bi d6 trong qua trinh
san xuat axit sunfuric, nhém nghién ctru da ap
dung giai phap diéu khién hién dai - ADRC dé
nang cao chat lwong san xudt axit sunfuric.
Vén dé nay di dugc kiém chung thong qua
mo phong Matlab - Simulink.

Trong cac nghién ctru tiép theo, chung toi s&
nghién ctu phuong phap ADRC mé rong va
c¢b gang trién khai cac phuong phép nay trén
hé thdng thiét bi thuc ¢ nha may.
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