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Column

Liquid flow

Feed (figuidi

| i, Constant molar overflow
Liquid-vapor equilibrium
Cooling water

— Constant pressure

E |?] E | 3 n number of trays,
T f index of the feed tray,
H

Distillate (liguid) liquid hold up on the jth tray(*)
liquid composition on the j tray

Shell

Rethwx ¢Tiguid
(Tiguid)

ot

/
]

H?ap@m‘ flow

«— |  —

Yj vapor composition on the jt* tray
FL,FV,L,V | feed (liquid and vapor),
. reflux and vapor flow
Boi
-+ Lap (vapor) I fan Zp feed composition

Reboiler M_
Heat ; Steam ., 1ray number 1 is the condenser
> Tray number 2 is the top (theoretical) tray

Exchanger

-

T Tray number n is the bottom

Baottom (Tiguid
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Total condenser:
dxq
ng = (V4+FV)(yr —x1).
Bottom of the column:
d.’I;n

Hnﬂ = (L+FL)(xy,_1 —2xn) +V(xn —yn).

v, = k(x;)
- axr;
14+ (a—1)z;
a > 1 relative volatility.
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Rectifying section, j =2,---,f — 1.

d .
Hj% = L(zj—1—z) + (V+FV)(yj4+1—¥yj)-

Stripping section, j=f+4+1,---,n—1:

d )
Hj—2 = (L+ FL)(zj-1—2;) + V(yj41 — y)):

Feed tray:

HSE = FL(Zp — 27) + FV(k(Zp) — yy)

+L(zr_1 —xf) + V(Y41 — yr)-



= (V+FV)(y2 —x1)

L,

L(zj_1 —x) + (V+ FV)(y;+1 — y))

FIL(Zp —xy) + FV(k(ZF) —yy)
+L(zp 1 —xf) +V(Yrg1 —yy)
(L+FL)(zj—1 —z;) + V(yj41 — yj)

(L+ FL)(zp—1 —zn) + V(Zn — yn)

y; = k(z;)
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= f(z)+Lgr(z)+Vgy (z)
with [0, 1]" positively invariant for L,V > 0.
Denote z* the objective, uy = L—L* and uy =
V—-V* up,uy C K.
z = f(z) +urgr(z) +uy gy (z)

Vo(z) =211 |fi(x)]>0iss. t. Vh(z) =0«
r =0 and

DYVp () <0

so (Lasalle’s invariance principle) the CMO model
IS g.a.s.
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State feedback:

)
<

ug (x) = —sign (DT (Vo,gr))inf (r|DF (Vo, g1)
uy (z) = —sign (DT (Vo,gv))inf (r|DF (Vo,9v)

where DT (Vo,9) = X7 ajLgf;,

D o' if fj>0o0r fj=0and f; >0
J ] =1 otherwise

+ Makes the system g.a.s.
- Not good practical results
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Vi(x) =2'Mx, M > 0, being a quadratic Lya-
punov function of the linearized model

e if v <35
Ba(v) =491 ifv>a
| is C°° over [0, +oo

Vo(z) = pBa(V1(x)) Vo (x)
+ (1 —=8a(V1(x2))) V1 (=)




