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TOM TAT

Mo hinh qua trinh thap chung cat 1a mot mo hinh da bién, tic dong xen kénh va tinh phi
tuyén manh. Bai bao giéi thiéu sy phu thudc gitra cac dong nhap liéu, dong hoi lru va cac san
pham cua dinh, san phiam cua day thap dua trén dong hoc thap chung cit va cac phuong trinh
toan & trang thai xac 1ap. Nghién cau sir dung hé suy luan no ron mo thich nghi va bo loc
Kalman mé rong dé udc lugng thanh phan cau tir trong thap chung cét 2 thanh phan, ung dung
Matlab-Simulink dé md phong, qua d6 so sanh, danh gia cac phuong phap wdc luong nay.

Tir khoa: Thap chung cat, u6c luong, dong hoc, Kalman, ANFIS.

1. PAT VAN PE

Bai bao nghién ciru dya trén cong nghé xir ly khi tai nha méay Dinh C6, khi tir ngoai khoi
vao nha may dwoc tach nudc, loai bo cac tap chat, hydrocachbon nhe va céc khi axit, sau d6
tach hdn hop khi nay thanh condensate va bupro, bupro duoc dua dén thap chung cat dé tach
thanh 2 thanh phan thwong pham 14 propan va butan. Viéc giam sat va diéu khién nong do
thanh phan cac thap chung cat rat kho khin, mit khac chat luong san pham khéng thé do duoc
nhanh va dam bao d6 tin cay. O nudc ta viéc do ndng d6 nay duogc thuc hién roi rac bang cach
phan tich cac mau do theo tirng thoi gian nhat dinh, hoic x4c dinh ndng do cac chat thong qua
viéc 6n dinh nhiét do, &p suit & dinh va day thap. Vi vy, san pham thu dugc chua duge nhu
mong doi, chua tan thu dugc cac san pham c6 chat luong va gié tri cao [1, 2].

Trong nghién ctu cia Déng Van Chi: “Nghién ctu cac gidi phap nang cao chét luong san
pham va hiéu qua lam viéc cua thap chung ct trong cong nghiép dau mo”, tac gia da st dung
mang no ron nhéan tao dé du bao ndng d6 thanh phan san pham thap chung cat. Két qua cua bo
udc lugng: sai léch trung binh binh phuong 1a 10, dit liéu ra cua b udc lugng bam theo dix
liéu mau caa mo hinh [2].

Nghién ctru cua Rani va cong su: “Cam bién mém dwa trén mang tuyén tinh thich nghi
cho qué trinh chung cat” cho thiy cam bién mém duoc thiét ké dua trén mang tuyén tinh thich
nghi Adaline va dugc str dung dé udc lugng thanh phan cua san pham dua trén cac théng s6
nhiét d6 cua cac qua trinh phan tng. Két qua cia b wdce lugng: sai léch trung binh binh phwong
1,94 x 10°®. Két qua udc lugng rat tot [3].

Nghién ctu cua Biyanto va cong su vé “Duy béo thanh phan long - hoi ciia thap chung
cat” sir dung cAu tric mang no ron 1a feedforword. Két qua wéc lwong dau ra: sai léch trung
binh binh phuong cia thanh phan xp 12 6,65 x 10°° va sai léch cua thanh phan xg 14 1,98 x 10°
5 Két qua udce lwong rat tot [4].

Théng qua cac két qua nghién ciru trén, tac gia nghién ctu sir dung hé suy luan no ron
mo thich nghi, bo loc Kalman mé rong dé xac dinh truc tiép ndng do thanh phan chung cat
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trong thap chung cét 2 thanh phan 3 ting dwa trén céc dir liéu dau vao, diu ra cua thap, lam co
s& dé ¢6 thé tng dung vao diéu chinh lién tuc nong do san pham, duy tri su 6n dinh chat luong
san pham la mot doi hoi cp thiét tai cac nha may loc dau va ché bién khi & nudc ta hign nay.
Viéc mo hinh hoa, nghién cau giai phap do luong tryc tlep thanh phan cau tir, khic phuc nhitng
han ché con ton tai, 1am co s& dé nang cao chat lugng diéu khién va chét lugng san pham.

2. MO HINH TOAN THAP CHUNG CAT

Thap chung cat |4 thiét bi trung tim trong phan xudng chung cat. Hau hét cac thap chung
c4t dung trong cong nghé loc dau 1a thap dia hinh tru. Trong thap chung cat c6 nhiéu dia. Dia
I& mot cau hinh co khi nim ngang c6 tac dung tao diéu Kién cho pha hoi bay 1én pha long di
xuéng tiép xuc véi nhau mot cach tét nhat, du 1au dé sy trao doi gitra ching xay ra hoan hao.
Puong kinh cia thap phu thudc vao luu lwgng nguyén liéu dé chung cat. Chiéu cao cia thép
phu thudc vao sb dia. Khoang céch gitra hai dia lién tiép nhau khoang 0,25 - 0,8 m [5].

Dé md ta hé thong, ta dua ra cac gia thiét nhu sau [5, 6]:
1. Céc dia trong thap lam viéc véi hiéu suat 100%.
2. Luong long trén dia khong thay dbi trong ché do qua do.
3. Chat long trong thép ¢ nhiét d6 soi, hoi ¢ trang théi bdo hoa.
4. Chung cit duoc thuc hién trong diéu kién can bang pha long-hoi.
5. Ton thét nhiét tir thap ra méi trudng xung quanh bé qua.
Thiét bi ngung tu

@X‘

Binh héi
Iuru dinh

o LS N
Ving cat Ve Dong héi luu D, xp
(Rectification T l dinh thip
section) . . N
I . Le Dong Sfln pham
. —_— dinh
Cap liéu F, zr I
Ving chung T
(Stripping section) Ls
IR D Dong nhiét
nong di vao
\—/ Nbi gia nhiét
Sén phim
day thap
B.xe L Reboiler Déng nhiét

nong di ra
Hinh 1. So d6 thap chung cét [5]

Nghién ciru v& mé hinh dong hoc va md phong mot thap chung cat 3 ting [3, 4].

Thap chung cét co chirc niang tach 2 thanh phan, &p suit khong déi va gitr hoi & muc cao
khong dang ké, diéu khién hoan hao vé muac bang cach si dung cau hinh LV (L: dong hi luu
vao dinh thap va V: dong hoi luu vao day thap), dong chay toan b khong doi (thay cho can
bang niang lugng), can bang long - hoi cua tat ca cAc tang.

Céc phuong trinh dong hoc thap chung cét 2 thanh phan 3 tang [1]:
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dx
Mlditl = (V -L-F —Vkl)Axl + (L + F)Axy + (X9 = % )AL + (X = y1)AV + (X5 — X1 )AF

dx
Mzd—t2 =VkjAxg — (L + F +Vkg)Axy + LAXg + (X3 = X9 )AL + (Y = Y9)AV + (2 = X))AF + FAZE

dx
3
M3 ? ZszAX2 —VAX3 + (y2 — XB)AV :szAXZ —VAX3
vi, Xi, L, V 1a c4c gié tri ¢ trang thai 6n dinh tai thoi diém hoat dong binh thuong.

Va md hinh trang théi trg thanh tuyén tinh ¢ dang vi phan:

dx

— = Ax + Bu + Ed
dt

y = Cx

Trong d6: X = [X1 X2 x3]" 12 bién trang thai; u = [L V] Ia bién dau vao;
y = [ %o xs]" & bién dau ra;
d =[F z¢]" la nhiéu cua mé hinh.

) Mph
= oo Néng 86 san phdm dinh
Viing cét . .
\'T}
I l Gia tri dat
cc
L Déura bd tiby u
y - f LR khién
Viing c&p liéu i
F oz Vs
Viing chung Ls 2. . Déurabd didu
1 —Noi1 gia Khidn
nhiét

Gid ri dat

L 1%

Néing db sn phan day

Hinh 2. So 0 thap chung cit vai cau hinh diéu khién LV [5]

Céac ma tran:

(V= L—F =Vk;) /My (L+F)/ My 0
0 Vk, [ Mg -V /Mg

(Xp =%) Mg (% —y1) /My
0 0
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c_|0o01
100

(Xg = %) I Mg 0
(zg =X9) I My F 1My
0 0

_ Turhé phuong trinh (4) ta xay dung so d6 khdi mo phong hé thong thap chung cat 2 thanh
phan nhu Hinh 3.

Céc dir liéu vé dong hoc va diéu khién cot thap chung cit duoc thé hién trén Bang 1 va
Bang 2 [6].

Bang 1. Céc tham sb ctia mo hinh thép chung cat 2 thanh phan 3 ting

n Nt Ne F ZF D L V XD XB M; q
2 3 2 1 0,5 0,5 3,55 3,55 0,9 0,1 1 1

Trong do:
ne la vi tri dia nap.
n 1a s dia (bao gdm ca ndi gia nhiét).
ne = n+1 1a tong s6 dia (bao gdm c binh ngung).
F Ia luu lwgng dong nap liéu (kmol/ph).
zr 12 phan mol cua chét nhe trong dong nguyén liéu nap (phan mol).
D 4 Iuu lwong dong san pham dinh (kmol/ph).
B 14 Iuu luong dong san pham day (kmol/ph).
Ln va Vi la dong chay cua pha long va pha hoi tuong Gmg khi roi khoi dia n (kmol/ph).
Xp 12 phan mol chit nhe trong san pham dinh (phan mol).
Xg 12 phan mol chét nhe trong san pham day (phan mol).
L 12 dong hoi luu & dinh thap (kmol/ph).
V 12 dong hoi héi luu vao day thap (kmol/ph).
M; la khéi lugng chat 16ng dong lai trén dia thir i (kmol).
g 12 hing s6 biéu thi phan 16ng trong hdn hop nap.

Bang 2. Céc dit liéu thanh phan L, V va x, y caa 3 tang & trang thai can bang cua thap

Téng i L Vi Xi Yi
Binh ngung 3 3,05 0,9
Dia cap liu 2 4,05 3,55 0,4737 0,9
Nbi hoi 1 3,55 0,1 0,5263
Trong do:

i 1a tAng (hoic dia) thir i.

Li, Vi la dong chay cua pha long, pha hoi twong tng khi roi khoi dia thir i (kmol/ph).
xi la phan mol chat nhe cua pha long trén dia thi i (phan mol).

yi 1a phan mol chét nhe ciia pha hoi trén dia thir i (phan mol).
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Hinh 3. So d6 khbi md phong hé thdng thap chung cat 2 thanh phan 3 tang

Két qua md phong véi d = [1

0,5]",

Dip tmg thanh phan xp, , X cia thap

u=[3,05 355
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Hinh 4. D6 thi dap tng thanh phan xp , Xs clia thap chung cat

Két qua md phong tir Hinh 4 cho thiy dap tng dau ra caa hé thdng én dinh & trang thai xéac lap.

3. UOC LUQNG THANH PHAN CAU TU THAP CHUNG CAT

3.1. X4y dung bd loc Kalman mé rong dé wéc lwgng thanh phan cAu tir trong thap chung cét

1. Tinh d6 loi Kalman
K.=R (B + Rk)’1
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Uéc lrong thanh phén cdu ti thap chung cét va dénh gid phuong phép wéc luong

2. Cap nhat gié tri udc luong

A AT AT
Xk = Xk + K, (X, —X«)

3. Cap nhat gia tri wdc luong Py

P =(1 —K,)R’
4. Uébc doan

Xk = A X
Roa = ARCA+Q,
Trong do:
k 1a trang thai hién thoi.
Xk 1a gié tri thanh phan xp, Xg & trang théi k.

A

Xk la trang thai udc luwong sau cap nhat tai k.

A

Xk la trang thai udc luong trude khi cap nhat tai k.

P« l1a ma tran Covariance cua trang thai udc luong tai k.

I 1a ma tran don vi.

K 1a d6 loi Kalman tai thoi diém k.

Rk la ma tran mot.

Ax 1a ma tran chuyén dbi trang théi, lién két trang thai hién tai véi trang thai tiép theo.
Q« la ma tran nhiéu qua trinh.

3.2. Xay dung h¢ suy ludn no ron mo thich nghi (ANFIS - Adaptive Neuro-Fuzzy
Inference System) dé wéc lwgng thanh phan cau tir trong thap chung cat

Cau tric ANFIS gém ¢6 5 I6p [8] nhu Hinh 5.

Céc dau vao ¢ tin hiéu vao la x; trong tng vai phan mol cua pha léng va pha hoi cua
chat nhe ¢ dia thur i.

Sai léch trung binh binh phwong giita ham dau ra mong mudn y™ va ham dau ra y:

8 (1 ) B (R 2
E=-— - - f; '
2 g EINIC) N RN

Sai léch E cho biét muc do sai |éch trung binh binh phuong giira gia tri wéc lugng va gia
tri thuc, néu muc do sai léch cang gan 0 thi m6 hinh udc lwgng cang chinh xac.
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Lép 1 Lép 2 Lép3  Lép4 Lép 5

Hinh 5. CAu trac ANFIS ¢6 3 diu vao

Lép 1: MGi phan tir [a mot ham lién thuoc 4, (x;) cd dang hinh Gauss
3 .

Lép 2: M&i phan tir R tuong tng thuc hiégn mot luat thi j: U, = H ,uiJ (x.)
i=1

A,

Lép 3: Thuc hign tinh toan: ¢, =

4

D4
j=1

_ (3
Lép 4: Tinh toan gid tri: 4, (Z p/ Xi]

i=1

4 _
Lép 5: Thyc hién phép tong tinh gi tri dau ra: y = Zﬂi f.

j=1

Co ché huan luyén caa ANFIS [1]

Céu trac ANFIS ¢ trén s& duoc huan luyén theo bo dit liéu mau bang thuat toan lan truyén
nguoc hoac thuat toan lai sir dung ANFIS RKLM.

D4i véi thuat toan lai sir dung ANFIS RKLM [9]. Pau ra cia ANFIS dugc dua dén dau
vao cua ANFIS RKLM, déau vao cua ANFIS RKLM Ia’sa lugng ham Iién‘ thudc, loai ham lién
thudc twong g moi dau vao, loai ham lién thuoc huan luyén dix liéu dau ra va dir liéu dich
sau moi lan huan luyén.

RKLM la phuong phap don gian dé tinh toan cac gié tri chinh xac vi cac gia tri tinh toan
dya trén cac gia tri lap truéc. Phuong phap Runge - Kutta la mot phuong phap manh dé gidi
quyét cac hoat dong hé thong dong hoc néu hé thong dac trung bodi cac phuong trinh vi phén.
Co ché cap nhat nhu sau:
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X=f(x7)

X(i+1) = x(i) + h(k, + 2k +2k, +k,)/6
k, = N(x,9) = N(x,, )

k. =N(x+hk /2,¢)=N(x,¢)

k, =N(x+hk /2,¢)=N(x,,p)

k, = N(x+hk,,p) = N(x,,p)

Trong d6 ¢ la tham sé cua mang noron.

x1
Xb
x2 ANFIS 1
X3
XB
ANFIS 2
x4

Hinh 6. M6 hinh dAu vao, du ra cia 2 ANFIS

Hinh 6 mo ta mot ANFIS véi 3 dau vao va mot dau ra la thanh phéan duge wéc lugng.
Trong do6 cac dau vao:

X1 =L; X2 =V; X3 = Xp(k-1); va Xs = Xg(k-1)

K la trang thai hién thoi, k-1 1a trang thai trude do.

Gid tn ngéu nhign diu vao V.
T T T

Gia tn ngéu nhién ddu vao L
T T T T

4
34|
SR A o og8l | e 2 %% Lo@0% o 0% B o
Dz, ¢ © 9y T 0[) @O%%OOOO oo% §O & 00000 o %%00000 o & 0o 2 s Co o
L) s & oo% oogf@&o o 00 ®© e 9B 9 %‘3530@ Oy 00‘50@0 0% " 0 OOO ® o @Og&,d%mooao
© o oo oo 2 40 o oY @0 o .0 o oo o
Ll 3l s o 000 ) oo 8 9 ooé%o 295% ] B g)oo o gofc? 0 8%g o o Fg
=i %é% ° L % e, 0%, %8@0% §o o] # |owe 8 Teo b O @ %4 0 g4
) a2t B
28
2" 1 1 L 1 L 1 1 L 1 3 L L 1 1 L 1 1 1 L
0 N 40 & W A0 0 #0601 20 ] 2 40 6 8 10 120 W0 f0 10 20
S0 mau

Sémiu
Hinh 7. Gi4 tri ngau nhién dau vao L va vV
Hinh 7 1 cac gié tri ngau nhién dau vao cua L va V, véi sé mau la 200 miu va gia tri

trung binh coa L 1a 3,05 kmol/ph; gia tri trung binh caa V 1a 3,55 kmol/ph ung voi két qua
chay mo phong Hinh 4.
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Anfis Model Structure = =

input inputmf 2 outpl tmf output

Logical Operations
and

. or

not

| Click on each node to see detailed information ‘ ‘ Update Help Close ‘

Hinh 8. CAu trdc cia ANFIS 1 va ANFIS 2

Céu triic ANFIS 1 va 2 ¢6 3 dau vao, 1 dau ra va 5 I6p. Mi dau vao c6 4 ham lién thuoc
dang ham Gauss (I6p 1). M6i phan tir R tuwong ung thuc hién mat luat thi j (I6p 2). Lop 3 thuc
hién tinh toan trung binh. Lép 4 tinh toan gia tri va 1p 5 thuc hién phép tinh tong gid tri dau ra.

4. MO PHONG VA KET QUA
4.1. Két qua str dung b lec Kalman mé rong

Sf; dung bd loc Ka!man ma rong (EKF — Extended Kalman Filter) uoc lugng thanh phan
san pham thap chung cat 2 thanh phan 3 tang, ta cé cac két qua sau:

Dap tng gitta md hinh va wde leong
07 : : : : : : . 03

T T
xD thye
— — — xD wée lrong 0.8

Bap tmg gitra m6 hinh va wée luong

—xB thuc
— — —xB uéc lwong

0.65}

06} 0.7 R
0.55 08 |

2 os{! 2 054 1
0.45} 0.4 N
041 0.3 B
0.35} 0.2 N

L I I I I I ‘ I I 0.1 L I L I L I I I L
0o 05 1 15 2 25 3 35 4 45 5 o 05 1 15 2 25 3 35 4 45 5

Thoi gian (phat) Thoi gian (phat)

Hinh 9. Pap ung giita xp , Xs do dugc Va Xp , Xg wde lurong bang EKF

Qua Hinh 9, cho thay d6 thi ciia gia tri woc lwgng bam sat voi do thi gia tri do dugc.

112



Uéc lrong thanh phén cdu ti thap chung cét va dénh gid phuong phép wéc luong

0.06 Sai léch gitra xpdo duoce va xp wde lwong
. T T T T T

0.04- §

. Sailéch

-0.08 1 Il 1 1 1 1 1 1 1
0 0.5 1 1.5 2 25 3 35 4 4.5 5

Théi gian (phat)
Hinh 10. Sai léch e va e? giita xp do duoc va Xp ude lwong bang EKF

Hinh 10 cho thiy sai léch giita Xp do dwoc va Xp wdc luong 1a twong dbi nho.

0,06 Sai léch gitra xg do dwoc va xg woc lwong
. : T : : :

0.041 !

0.02-

Sai léch
(=]

-0.02}

-0.04

006}

-0.08 L L L L

.
0 (U] 1 15 2 25 3 35 4 4.5 5
Thoi gian (phit)

Hinh 11. Sai léch e va e? giita xg do dugc va xg uéce luong bang EKF

Hinh 11 cho thay sai léch giita xs do duoc va Xg ude luong 1a twong ddi nho.

4.2. Két qua kiém tra h¢ ANFIS

Két qua kiém tra hé ANFIS 1 va ANFIS 2 thi sai léch trung binh binh phuong giita dit
liéu vao ra ctia mang va vao ra dich la:

ANFIS 1: 0,37 x 10*
ANFIS 2: 6,8 x 10
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Anfis Editor: anfis1 - = Anfis Editor: anfis2 -5
File Edit View File Edit View
Checking data - + FIS output - * _ ANFSInfo Checking data : + FIS output : * _ ANFS 0o
0516 057
#ofinputs: 3 #of inputs: 3
# of outputs: 1 # of outputs: 1
_ 0514, # of input mfs: ., 0.565 # of input mfs:
5 aaa 5 444
Z # of check data B 3 ?ﬁ # of check data
S 4512 pairs: 301 © 46 * 5‘& W pairs: 150
0.51 Structure Structure
0 50 100 15[]‘ » 200 250 300 350 Clear Piot 100 150 Clear Plot
i == ==

Index

Load data
From:

Generate FIS Train FIS.

Optim. Method:
hybrid -
Error Tolerance:
0

Load data
From;

Generate FIS Train FIS| [ Testfis
Type: Optim. Method:

Type:

- () Load from fie () Load from e
() Training 5 ) Load from fi hybrid v || Potagainst:

Error Tolerance:
[

Epochs:

30

- = () Training -
O file ) Load from worksp. ) file

P — ) Test oad from worksp. () Training data
- (D) Testing
(®) Grid partition rid partition

) Testing data

(®) Checking (@) worksp. Epochs:

= ®) Checking  '®) worksp.
(i Sub. clustering 20

(®) Checking data () Sub. clustering

i TSt NawE

() Demo ) pemo

Load Data. Clear Data Generate FIS Train Now | Load Data... Clear Data Generate FIS ... Train Now

Average testing error: 3.7002e-05 | | Help Close ‘

Average lesting error; 0.00068024 ‘ ‘

Help Close

Hinh 12. Két qua kiém tra dit liéu caa ANFIS 1 va ANFIS 2

TuHinh4, véid=[1 05]",u=[3,05 3,55]",taco dugc gia tri thanh phan xp, Xz ctia
thap va goi 1a gia tri thuc hay gia tri do dwoc. Str dung gia tri nay dé so sanh vai cac gia tri udc
lwong thu duge. Trén Hinh 12, két qua kiém tra ANFIS 1 (udc luong thanh phan xp) cho thay
céc gia tri do duoc va céc gié tri woc legng bam sat nhau nén sai léch rat nho; con ANFIS 2 (wéc
luong thanh phan xg) thi cac gia tri do duoc va cac gia tri udc lugng twrong ddi bam sat nhau nén
sai léch ciing kha nho. Ta nhan thiy bo udc lwong ANFIS rat tét, rit chinh xac.

So sanh giira nghién ctru woc lugng thanh phan cau tir trong chung cit bang cach sir dung
bo loc Kalman mé rong (EKF) va ANFIS duoc thé hién trén Bang 3.

Bang 3. Céc chi sb sai léch cua cac bo wdc lwong

Sai s6 binh phwong trung binh

Qué trinh

Bo udc lugng

San pham dinh

San pham day

Chung cat hai thanh phan

EKF

7,3 x10*

7,3 x 10%

ANFIS

0,37 x 10*

6,8 x 10

Tir két qua Bang 3, gié tri cac sai s6 binh phuong trung binh cua cac bd ude luong rat
nho, chiing to cac bd ude luong dat két qua tét, gia tri ude lugng bam sat gia tri do dugc. Qua
nghién ctru di chirng minh dugc viéc tng dung hé suy luin no ron mo thich nghi 1a rat can
thiét va tét hon so vai viéc sir dung bo loc Kalman mé rong trong viéc ude lugng thanh phan
san pham thap chung cét.

5. KET LUAN

Nghién ciru da giGi thiéu cau hinh LV cho thap chung cat hai thanh phan, thap c6 3 tang.
Str dung bo loc Kalman me rong va iing dung hé suy luan no ron mo thich nghi xay dung mo
hinh ANFIS dé uéc lugng thanh phan ciu tir trong thap chung cét hai thanh phan dya trén 2
dong phan hoi L, V va dir liéu ra ¢ trang thai trudc ciia cau to.

Két qua md phong hé ANFIS trén Matlab-Simulink tuong d6i tét, sai léch trong qué trinh
huan luyén 1a nho 10, sai léch trong qua trinh kiém tra ciing twong d6i nho 10 so véi wdc
lwong bang bo loc Kalman mé rong, két qua nay ciing khéc phuc dwoc yéu té sai s6 ciing nhu
yéu té do dac trong mé hinh uéc lugng sir dung bd loc Kalman ma rong. Ude lwong thanh
phan san pham dua trén cac théng sé phan hdi L, V cua cdu hinh LV 1a kha quan, céc théng
sb L, V cd thé do truc tiép, dé dang, cho két qua nhanh hon va chi phi ré hon so véi viéc phan
tich thanh phan san phdm caa thap chung cét hién nay.
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ABSTRACT

ESTIMATE THE COMPOSITION OF DISTILLATION COLUMN AND EVALUATION
OF ESTIMATION METHODS

Dinh Trung Trong*, Nguyen Thi Hong Yen
Hue Industrial College
*Email: dttrong@hueic.edu.vn

The model of distillation column process is a model of multivariable, inter-channel effects
and strong nonlinearities. The paper introduces the dependence between the input flows, reflux
flows and top and bottom products based on the distillation column kinematics and the
mathematical equations at steady state. This study uses an adaptive neural fuzzy inference
system (ANFIS) and an Extended Kalman filter to estimate the component in a 2-component
distillation column, applying Matlab-Simulink to simulate, thereby comparing and evaluating
these estimation solutions.

Keywords: Distillation column, estimate, dynamic, Kalman, ANFIS.
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