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frong day chuyén cdéng nghé ctia nganh céng

nghiép dau khi va loc héa dau. Sy hiéu biét
vé cac trang thai lam viéc clia n6 [a mot yéu ciu co
ban dbi véi cac ky sw diéu khién va ky sw hoa dau.
Bai b4o nay cung cAp mét sé két qua nghién clru
déng hoc, cac ché dd hoat dong, lam co s& cho
viéc thiét ké hé théng diéu khién thap chwng.

Mét thap chung hai san phdm dién hinh véi ciu
trdc LV (H.1): F - Luu lvong cap [kmol/min]; z¢ -
Thanh phan nguon cép [mole fraction]; QF - Phan 1éng
trong nguon cap; D va B - Lwu luvgng san pham dinh
va day [kmol/min]; yD va xB - San pham dinh va day
thap [mole fraction]; L=Ly=Ln - Luu luong héi luu
[kmol/min]; V=Vg=Vy - Luu lwong hoi cap nhigt
[kmol/min]; N - Sé dra ly thuyet bao gom ca ndi tai
dun; Ny=N + 1 - Téng sb dia (bao gdbm ca binh
ngung); L va V, - Luu luong 16ng va hoi tr dia the i
[kmol/min]; x; va y, - Thanh phan Iéng va hoi trén dia
[mole fraction]; M; - Tri lwgng Idng trén dia i [kmol];
o - D6 bay hoi twong déi; 1,- Hang sb thai gian cho
déng hoc dong 16ng trén méi dia [min]; A - Hé sb anh
huéng clia dong hoi 1én dong ldng [3]. Cac di liéu
cta thap duoc cho trong Bang 1. Cac dia dwoc danh
sb tir day I&n dinh, trong d6 ndi tai dun & dia thir nhat
(i=1). Ky hiéu j dwoc st dung cho cac thanh phan. j=L
(chu tCP nhe); j=H (cAu t& nang).

‘r hap chuwng cét ‘lé' thanh phan quan trong nhat

Bang 1. Cac thong s6 dit lidu ctia thap chung cat[ ]
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1. M6 hinh thap chirng

1.1. M6 hinh thap chung

Thép chung c6 40 dia ly thuyét bao gém néi tai
dun (dfa 1) va binh ngwng (dia 41). Céc gia thiét: 4
cdu tir; cau t&r ther 4 la thanh phan nang; do bay
hoi tvong dbi khéng ddi; khéng cé trir lwvgng hoi;
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Trwong Pai hoc Mé-Bja Chat

mot ngudn cap, hai san phdm; lwu lwong mol
khéng ddi (Iwu lwgng hoi trén cac dia la nhw nhau);
doéng hoc dong 16ng dwoe mé hinh héa béi phwong
trinh Francis; ngwng tu hoan toan.

H.1. Sor d6 nguyén ly thdp chung cét véi cau tric LV

~Phuong trinh céan bang 16ng-hoi cho thap da
cau t& (Stichimair-Fair, ‘Distillation’, p.36,1998):

yi(1-y) ax;

XA-x) YT T a-1)x, M
Gia thiét Ivu lwgng mol khéng dbi [3]:
i=1:NT-1  V(i)=VB @)
i =NF:NT-1  V(i)=V(@i)+(1-gF)*F (3)

Luu lvong duoc cho bdi cong thirc cha Franci
(trlr lvong tong=tr&r lvgng trén go + trlk lvong dirdi

go chay tran) [3]:
L(i)=K*Mow(i)*1.5 (4)
Luu lrong chét 16ng ctia binh ngung [3];
L(NT)=LT (5)

Phuwong trinh can bang vat chat thanh phan va
toan phan [3] :



Binh ngung [3]:

=
&
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dMdt()=L(+1)-LGH+V(-1)-VG). (6) e i
dMxcl(i ) = LG+ 1) * X+ D -LO*x@D+ - o o Sy
V(G=1)*y(i,j=1) = V() " y(i.j) 1 L :

Tai dia cép liéu [3]: e

dMdt(NF)=dMdt(NF)+F. (8) Josp b

N&i tai dun [3]: ‘ E |

dMdt(1)=L(2)-V(1)-B. ‘ (9) etn
|

dMdt(NT)=V(NT-1)-LT-D.

1.2. Piém lam viéc xac lap (H.2)

Anh huwdng cla doéng ngoai: ting L 1én 0,02,
gidm D xudng 0,02 véi V khéng ddi. Toan bo thanh
phan cla cac dia da bi thay ddi, vi thé bay gio thap
chira nhiéu cau t& nhe hon, c6 nghia la sén pham
day sé& bj giam d tinh khiét (véi nhidu clu t& nhe)
va san pham dinh sé tinh khiét hon (nhiéu clu ti
nhe). Anh hudng cltia dong trong: khi ting ca L va v
lén 1 véi D khong dbi. Véi sy thay ddi Ién hon 50
lan so voi thay déi ciia dong ngoai nhung sy @nh
hwéng tang khong dang ké&. N6 thay déi do dbc cla
dwéng cong va lam cho ca hai san phdm déu tinh
khiét hon. Trong trwdng hop nay, cau t& nhe duoc
chuyén néi bo tlr day thap 1én trén dinh thap, tuy
nhién tng thanh phan cda n6 hau nhw khéng dbi.
Nhw vay la sw thay déi dong ngoai c6 anh hudng
I&én hon nhiéu Ién thanh phan cla cau t& va lam
cho mét san phdm tinh khiét hon va mét sén phdm
kém tinh khiét hon. Sy thay ddi dong trong thi cé
anh hwdng nguoc lai. Ciing cé sy khac nhau co
ban khi thay déi dong trong va dong bén ngoai déi
vGi dap &ng dong: sw thay ddi cla dong ngoai
twong tng voi hang s thei gian 16n cla thap,
trong khi do thay déi cla dong trong nhanh hon
nhiéu. Dleu nay cé thé giai thich trong thue te
ching ta can thay ddi trir lwong tdng ctia méi cau
te trong thap khi thay ddi lu lwong ngoai, diéu nay
lam mat nhiéu thoi gian.
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H.2. Bép ing cda sén pham dinh véi thay di
cla dong trong va dong ngoai

H 3. Dong hoc dong Iéng cua thap chwng

1.3. Déng hoc dong Iong cua thap (H.3)

Vi mé hinh thap bao gém ddéng hoc dong Iong,
nghia la trlr lwgng 16ng trén cac dia khong phai
hang sé. Luu lwgng 16ng tai dia thi i duoc tinh
nhw sau [3]:

Li =Loi + (M =Mgpfr +(Viig = Vo j-pDA.  (11)

Trong dé: L, [kmol/min] va M, [kmol] Ia gi& tri danh

dinh cla lwu lvong 16ng va trlk lwgng 16ng trén dia i.

Diéu nay c6 nghia | phai mat mét khoang thoi
gian 0.=(N-1).7,=39*0,063=2,46 [min] ttr khi thay
déi dong Iong trén dinh (L1) cho toi khi dong Iong
chay xubng ndi tai dun (Lg) bi thay ddi. Diéu nay rat
tét cho diéu khién vi dap (ng ban dau (cao tan)
dwoc tach ra. Néu b6 didu khién duoc xay dung da
nhanh thi ching ta cé thé tranh dwoc s twong tac
manh gitra thanh phan & dinh va day thap tén tai &
ché dé xac lap

1.4. Dap &rng déng

Péap &rng dong dwoc khao sat voi cau truc LV:
héi lu L va hoi clp nhiét V 1a hai bién déc lap dé
diéu khién thanh phan san phdm dinh va day.

Dép (rng dong véi thay dbi dong ngoai: Mot s
thay déi nhé trong céac dong ngoal cling gay ra
anh hudng l6n téi thanh phan san pham. Trong
H.4 (dwong trén) mé ta sy thay dbi cla thanh phan
san pham khi tdng L 1én 0,0027 (khodng 0,1 %) vdi
V khéng d6i, giam D tir 0,5 xudng 0,4973. Tai trang
thai tinh: yD tang tlr 0,912 Ién khoadng 0,914 va xB
tang tr 0,09 lén 0,0924. Bap (ng kha cham voi
hang sbé thoi gian khodng 194 pht. Tuong tu, néu
tang V mét lveng tuong twrvei L khéng déi thi &nh
hwdng Ién thanh phan san phdm gan nhu tvong tw
nhwng theo chiéu nguoc lai (H.4).

Pép (ing déng véi thay déi dong trong: Béng thoi
tang L va V khoang 0,27 (10 %), nghia la D va B
dwoc gitt khéng ddi (it nhat & trang thai xac lap).
Trong H.4 ta mong muén rang thay ddi trong L va V
s& chéng lai nhau (H.5). Anh hwdng 1&n thanh phan
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sén phdm khi thay déi L bay gio nhé hon 100 I3n.
Tuy nhién, c6 hai diém khéc biét: ca hai san phdm
déu tinh khiét hon, va dong hoc nhanh hon. Trong
treéng hop nay, thay déi trong dong héi lwu LT ngay
lap tire lam thay dbi dong 16ng di vao ndi tai dun LB.

H.4. Thay doi dong ngoai:
tdng 0.1 % L va V riéng biét

H.5. Thay déi ctia dong trong:
tang 10 % L va V véi D khéng ddi

2. Két luan

Bai bao da trinh bay mét sb van dé co lién quan
dén ché do hoat dong clia thap chung cét lién tuc,
bao gom Xac dinh diém lam viéc xac lap, khao sat
déng hoc dong léng, anh huong cla lwu lvgng
dong trong va dong ngoai t&i chét lwong san pham
Nghién clru gi¢i han trong thap chung cét hai san
ph&m voi nguén cép 4 cau ti. Tuy nhién, n6 co thé
dwoc mé rong dé dang véi cac thap da cau t lién
tuc khac. Tir két qua dat dwoc, ngudi doc co thé
c6 dwoc cai nhin sau sac vé doi twong nhu: Cac
ché dé hoat dong, ché do xac lap, ché dé dong,
dap ¢ng déng, anh hwdng cla dong trong va dong
ngoai dén san pham trong thap, tir d6 thiét ké hé
théng diéu khién phu hep va ap dung mét cach
hiéu qua vao thuc té san xuét.0
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SUMMARY

‘ This paper presents ‘some important |
| topics for the dynamic of distillation columns, |
| including a treatment of the steady-state |
operation: The issues covered fthe |
separation factors, logarithmic compositions, |
external and internal flows, initial |

composition response. From the simulation
results

for multi-component distillation
column with two products, readers can |
analyze and predict relationships in practice, |
as a basis for designing optimal control |

| system to improve the quality as well as |
. performance of the distillation column. :

1. Anh cang di nhanh, anh cang di duoc it.
Thomas Edison.

2. Ctr tién I&n. Cw tién 1&n. T6i d& mac moi
sai lAm cé thé pham phai. Nhwng t6i van tién
Ién. René Descartes.

3. Anh c6 thé tri hoan, nhuwng thoi gian thi
khéng. Benjamin Franklin.

4. Hoat déng theo trinh tw va thiét l1ap cae
xac nhan la nén lam. Pay la con duong dé
tién bd va phat trién mét cach chéc chan.
Gottfried Wilhelm Leibniz.
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