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TOM TAT

Trong cong nghi¢p hoa chat, nhu cau sir dung thap chung cét 1a rat can thiét nham tach biét cac
thanh phan nguyén liéu cling nhu san pham mong mudn theo yéu cau san xuét. Trong qua trinh
chung cat, cac thanh phan ciu tir duoc tach véi do tinh khiét cao khong bi 1an cac thanh phan con
lai 1a mot yéu cau rit khat khe. Nhdm nang cao chét luong diéu khién dé thuc hién qua trinh chung
cit hoa chét cho chét lugng san pham cao hon, tac gia dua ra phuong an thiét ké tong hop hé diéu
khién tach kénh toan phdn c6 dam bao tinh khang nhidu nhim cai tién chit luong san pham trong
qué trinh chung cét hod chét v6i thanh phan hai cau tir.

Tir khéa: Chung cdt héa chat; Piéu khién; Tach kénh; Diéu khién da bién; Khang nhiéu

Ky hiéu )

F Luu lugng nguyén liéu cap vao

Zp Thanh phan hoi trong nguyén liéu cip

L Luu luong hdi luu

\Y Luu luong hoi cép nhiét dun s6i day thap

Xg =X, Thanh phan san pham day thap

Xg =X, Thanh phén san phiam suon thap

Xp =Xz Thanh phén san pham dinh thap

M, Trit lwgng pha 16ng tai day thap

My Trit lugng tai binh chita san phim

ngung tu )

Vs Luu lugng hoi boc 1én (6 moi dia)

B Luu luong san pham day

Vi Thanh phéan pha hoi tai ting 1

Vo Thanh phan pha hoi tai tang tiép theo
DAT VAN BE

Chung cét héa chit 1a mot phuong phap dugc
st dung rong rai trong cong nghiép hoa hoc
va diu m6 dé phéan tach mot hdn hop héa hoc
gom nhiéu thanh phan thanh nhiing dong san
pham tinh khiét hon.

Su phan tach nay dua trén sy khac nhau vé
“tinh chat d& bay hoi” giita nhitng thanh phan
héa hoc khac nhau. Pé thuc hién duoc su
chung cét nguoi ta dung cac thap chung cét.
Céc cdu tir d& bay hoi hon (goi 1a cac cau tir
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nhg) dugc roi di khoi dinh cua thap, con
nhing cau tir khé bay hoi hon (goi 1a cac cdu
tir nang) thi duoc roi di tir day cua thap.

Gi6i thiéu cong nghé thap chung cit hai

CAU tir
/\ .

L,.V,

4 X5 ¥,

B X

—R

Hinh 1. Thdp chung cat hai cdu tir cho mé hinh
don gidn hod
* Xac dinh cac bién qua trinh:
F oz vy

v vy

Thap chung > X,
luyén 2 cau tu

v

X

L —»

V —

_>X3

Hinh 2. Cdc bién qua trinh trong thap chung
luyén hai cau tr

* Cac phuong trinh cin bang vat chit toan
phan & trang thai xac 1ap:
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V,=V; L,=L+F

D=V-L; B=L+F-V @
Cac phuong trinh cén bang thanh phan duoc
viét cho cau tir de bay hoi:

Thiét bi dun s6i trong thap:

dx
1 d_'[l =(L+F)(X,—x) + V% -y;) =0, (2)
Dia cip lidu:

M

M, dditz =Fzp +V(y;+Y,) + L3~ (L+F)x, =0,

©)
Thiét bi ngung tu:
dx
My =2 = VY2 —Lxs = (V=L)x; = VY, ~ VY3 =g
‘ *
Phuong trinh can bang pha:
vi= o.X,
Yo+ (a-1)x,
o.X, (5)

V2= 1+(a-1)x,
M6 hinh toan cho thap chung luyén hai ciu tir
Bang 1. Cdc thong sé vin hanh

Fl| ze A D L \Y X3 X1 M
1

1/ 05 10|05 |305[35]09]01]|1

Vi céc so liéu van hanh da cho, gia tri cho
mot sO bién tai diém lam viéc duoc tinh toan
cu thé cho tung tang.

Bang 2. Cdc s6 liéu vin hanh

Tang i LV x ¥
Thitbi | 3 | 305 0.9
ngung
Capligu |2 | 4.05]355|0.4737 | 0.9
Hoa hoi 1 35501 0.5263
AF| A%F |
Ga11(s) | Gaz1(8) | Gaa(5) | Gaza(S) |

Hinh 3. So d6 khoi cho mo hinh thap chung luyén
hai cau tie
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Trong do:
Ham truyén ctia ddi tuong:
Gu :|:Gu11 Gu12:|
Gu21 Gu22
_0.3737s” +5.046s +11.74

" 5% 1109.225% +66.985 +13.81
_ -0.4263s” -2.273s-1.03
 §%+19.225% +66.985 +13.81
~ 0.5465s +10.36
© §%+19.225% +66.985 +13.81
~ 0.4791s — 0.4236
 §%+19.225% +66.985 +13.81

Gdll GdlZ}
Gle Gd22

(6)

ul2

ul3

ul4

Ham truyén ctia nhiu: G, = {

_0.3737s% +3.4265 +5.991

 $2+19.225? +66.98s +13.81

~ 4.05s +14.38

 $%+19.225 +66.98s +13.81
0.03372s +5.06

s%+19.225% + 66.98s +13.81
1.2825 +13.25

" §° +19.2257 +66.985 +13.81
Phuong phap di€u khién tach kénh:

dil

(")

Gd12

GdlS =

di4

Phan tich lwa chon phwong phdp diéu khién
tach kénh:

Muc tiéu cia phwong phdp tach kénh:

+ Ap dung céac sach lugc va thuat toan diéu
khién don bién thong dung.

+ Loai bdé hoac giam bot tuong tac gilia cac
kénh vao ra thong qua st dung cac khau bu
(khéu tach kénh)

Phan logi phwong phdp diéu khién tach kénh
theo sach lwoc diéu khién ta cé cac phwong
phap nhu sau:

+ Tach kénh truyén thang: toan phan, timg phan
+ Téch kénh phan hoi trang thai.

+ Tach kénh SVD

Phdn logi diéu khién theo thudt todn b ta c6
cdac phwong phap nhu sau:

+ Tach kénh dong.

+ Tach kénh tinh.

Mot s6 phuong phéap tach kénh phd bién duoc
ap dung trong thyc té.
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- Tach kénh toan phan

AXSP
AX1

—_ u.
1
i

Hinh 4. So do tach kénh toan phin
* Chon khau bu nhiéu:

5[ 1 Do
D, 1

=G :|:Gll GlZ:||: 1 D12:|:|:GD11 0 :| (8)
° G21 G22 D21 1 0 GD22

Dy, = _Gﬁl-Glz

D, = _G£21'621

Gpu =Gy, —Gy, -ngl Gy

Gp2 =Gp - GZl'Gl_ll'G}Z ,

- Tach kénh toan phan - tong quat

AXSP
AX1

—_ u.
1
i

Hinh 5. Cdu triic diéu khién tach kénh djng toan
phan - tong quat

* Bién d6i Gls) = M(s)N(s)

+ M(s) 1a ma trAn duong chéo co cac phan tir
1a phan thirc chira mau s6 trung nhé nhat cia
ting hang cua G(s). Néu G(s) c6 diém khong
nam bén phai truc 4o thi diém khong d6 phai
xuét hién trén tir s§ trong timg phan tir trén
dudng chéo chinh ctia M(s).

+ N(s) 1a mot ma tran da thirc, co thé biéu
nhan thém mét phan thirc ¢6 mau s6 chira cac
diém khong nam bén phai truc do (xuit hién
trén tir s6 cta M(s))

* Nghich dao N(s) dé duoc khau bu D(s)

Tir nhitng phan tich trén c6 thé thdy phuong
phap tach kénh dong c6 vu di€ém hon han va
ta s€ di thict ké bg di€u khién tudng tmg véi
no6 trong phan ti€p theo.

Xay dwng bg diéu khién ding phwong phdp
tiach kénh dpng toan phan - tong quat

a. Xac dinh cac khau bu

10)

()

G, G
G:{ u 12}:M(s).N(s) 9)
Gy Gy
Ta chon
1 0 1
M(s) = 1+ T8)A+ T,9)(1+T,9)
0 1
(L+TS)L+ T,8)(L+ Tos) |
a11252 +a,5+ a0 a12252 + 81,5 + a1y
=N(s)= % %
115 + 3y Ap1S + 8y
by (o8 |
Q9218 + 8550 a12252 + S+ a1y |
DE=N=—L | D , % 12)
detN | @y s+ay, 33,8 +815,5 + 8y,
b0 bO
:|:Dll D12:|
D21 DZZ
Véi:
—7.549s5-143.1
Dy, = 3 2
0.412s° +7.917s° + 27.6s +5.691
_ 5.162s* +69.75+162.2
27 0.4125% +7.917s% + 27.65 + 5.691
6.618s —5.851
D21 = 3 2 13)
0.412s° +7.917s +27.6s +5.691
_ 5.888s®+31.45+14.22
" 0.4125° +7.917s% + 27.65 + 5.691
Thiéet ke b dieu khién
* Khi ¢6 khau bt D(s), d6i tuwong trd thanh:
Gp (s) =G(s).D(s) = M(s)
! 0
| @+ Ts) A+ Tos)(L+ Tss)
- ) .
1L+ Ts)A+ T,8)(L+Tys)
(14

Khi d6 can thiét ké bo diéu khién Ry va R,
cho cting mdt doi tuong;:
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1
H(s) =
1+ TS)A+T,8)(A+T,s)
3 1
(1+0.0679s)(1+0.23465)(1+ 4.54645)
1

= (15)
[1+(T+ T, )s+ T8 |1+ Tos)

Nhan thay: T, 0 T,, T, = bo qua céc gia tri
béc cao, xap xi H(s), ta co:
1
H(s)=
©) [1+(Ty+ T,)s | (0+ Tos)

* Thiét ké theo phuong phap mo hinh ngi IMC
Dua vao luat chinh dinh IMC-PID theo
CHIEN&FRUEHAUF [1], Gy4 c6 dang:

(16)

K

=~ 17

Y A+ 5)(1+1,5) 7)
V6i:K=1L 7, =T +T,, 7, =T,

: 18)

H=
(1+0.3025s)(1+ 4.54645)
T.=9 = T,=0+7, =T +T,+T,

- Ti

" TK
T,+T,)T.
ChQn:TDZT_lI_TZ :( 1 Tz) 3

K, =0.5388; K, = % =0.1111
i

Ky = K,Ty =0.1528

2
So do mé phong:
To Wolspace2
MFJ;] canar dg.m;J;]
h J £ h 4
numd11ig) | | numdz1i | | numdiz@ | | numdz2e)
dents) den(s) dents) den(s)
Hd11 G421 Gd12 Gdz2
—»'531—
i deltayt v To Wonspace
umb 1) a112.s2+a111.5+a110 +
| P >, e »i »| deltad
denD11(s) b3.sF+bZ.s2+b kbl
deltaxizp R
To Wiotspace? o011 G
deitaxizp
PLLESD) 2211542210
b2 b3.53+b2 sZ+b1.5+b0
D21 A
To iokspaced um D120 2122 5742121 542120
‘ dattarsp ‘ denD12(s) b33 +b2 2 +b 1 5+b0
3 @12
§ o Wotspace
3 b4 3221.5+3220 b4
PID e > ,O—>+ deltaxd
b3.34b2 52 +b 1 s+bi
deltarzsp RZ
deltal
T G2z

Hinh 6. M6 hinh mé phong diéu khién tach kénh
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Keét qua mé phéng
deltax
15 T T T T T T T T

Y N N S N S U S S

N L
0 I i I i i i i
G0 80 100 120 140 160 180 200
Timet deltax1 deltax3
deltax3 deltaxtsp dettax3sp
1.5 T T ‘ T 1 deltaF deltazF M
1 SN HS S S S M S——
] O S e S T Rty oo b
05 i i i i I i i i i
u] 20 40 60 80 100 120 140 160 180 200

Timet

Hinh 7. Bdp ing thanh phan san phcf{n dinh thap,
day thap khi dp dung phwong phap diéu khién tach

kénh toan phan, tong quat
Nhén xét: T két qua mo phong trén ta thiy:
khi méi chi c6 Ax;® thi ciing chi c6 Ax, thay
dbi, ting dan dén trang thai gia trj dat, khong
anh huong gi toi Axz. Sau 10s thi co tin hi¢u
AxZ" thi dAura Axy ciing bat du ting dan va
dat téi gia tri dat.
KET LUAN
Thong qua bd tach kénh hai bién can didu
khién 1a thanh phan san pham day thap va
dinh thap co thé diéu khién bang hai mach
vong doc 1ap véi nhau, it anh hudng qua lai
v6i nhau rat it, gan nhu khong c6. Do d6 cho
ta cht lugng diéu khién rét tét.
Véi phuong phap diéu khién tach kénh toan
phan khi xuit hién nhiéu Azg va AF thi dap
ung s tang 1én hon so voi truong hop dung
diéu khién phi tap trung (chua c6 tach kénh)
didu nay chimg t6 tach kénh s& 1am qué trinh
nhay cam hon véi sai léch mo hinh véi nhiéu.
Tuy nhién sau d6 thanh phan san phiam dinh
thap va day thap van giam xubng va tré vé gia
tri dat.
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SUMMARY
DECOUPLING CONTROL FOR DISTILLATION COLUMN SYSTEMS

Nguyen Thi Thanh Nga'", Dang Hai Hung, Tran Ngoc Anh , Bui Thanh Huyen?

University of Technology — TNU, “Yokogawa Vietnam company Ltd
3University of Economics & Business Administration - TNU

In chemical industry, using distillation tower is necessary to separate material elements as well as
products satisfying production demands. During distillation, the components separated with high
purity without mixing the remaining ingredients is a very strict requirement. In order to enhance
the quality of control to perform chemical distillation with higher product quality, the author
propose a comprehensive design of the whole channel separation control system which ensures
high resistance to improvement. Product quality during chemical distillation with two constituents.
Keywords: Chemical distillation; Control; Splitting channel; Multivariable control; Interference.
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