Fourth Class Process Control

Interacting system

Fig.23 Interacting two —tank liquid level system

Tank one
mass balance around the tank one
Steady state balance

dH,°
dt

Q7 —Qf =44 =0

assume the resistance of the value are linear
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Transient (unsteady)state
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Substrate Eq.(1) from (2):
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H©) | H©) _ dHi(0)

Q:(®) — R, R, R
dHy(¢t)
Ry A4 i + H,(t) = Hy(t) + R, Q; ()
L.T.
(t15 + 1)H;(s) = Hy(s) + R1Q;(s) (2a)
71 = ARy
Tank two

mass balance Steady state balance

. 0 _ 4 dH; 0

H{ — Hj H3 dH,°

—_— "] ——=A =
( R, ) R, “Tar T (3)

Transient (unsteady)state

Hi(6) —Hy (D)) _Hy _ dHy ()
R, R, "% dt

(4)

Sub. Eq.(1) from (2):

Hi(6) —HP\ _(Ha(0) —HE\ Hp( —HE _ d(H, (6) = Hf)
R, R, R, e dt

Hi(t) Hy(t) Hp(t) _ A dH,(t)
R, R, R, ~ 7% dt

R, 4, H2® + (RZ + 1>H (t) = Ko (t)
242 — 2 R, 2A8) =3 th
dH,(t) (R, R;
Ty dt + (R_l + 1) HZ (t) = R_lHl (t) ,WheT‘e Ty = R2A2
L.T.
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R, R,
s+ (F 1) H© =2 he)  6)

By using eq.(2a) and (5) to eliminate H; (s)

R, . R, ( Hy(s)  R1Qi(s)
TZSHZ(S) T <R_1 T 1) HZ(S) B R_1<T15 +1 718 + 1)
Hy(s) R;
G(s) = = (6)
Q (S) (TlS + 1) (TZS + IR;—? +1-— ﬁ)
G(s) = a:
(S) B T1T2$2 + (Tl + %) + Ale)S +1
_ Q2(s) _ 1
Gs) = Q;(s) TTys2+ (1 + 1, +ARy)s+ 1 7
where Q,(s) = Ha(s)
R,
_ Q2(s) _ 1
Gs) = Q;(s) 1252+ 3ts+1 ®)
Assume A,=A;
Q2(s) _ 1
Q;(s)  (0.387s + 1)(2.62ts + 1)
Q2(s) _ 1
06 Gt D@+ )
7, = 0.387, 1, = 2.627
1
G(s) = (8)

TaTpS? + (1, +Tp)s + 1
T, +71, =71 +7, + AR,

TaTp = 11T

Step change in

Q) =0;
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-t -t
T,e ™ —1,e ta

H,(t) = R,0Q;| 1
2() ZQl + T, —Tp

Where R,.R;,A1=A,, 71 =1,

At steady state H,=H, =R;Q;=R,Q,
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