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Overall material balance:

{Accumulation of mass} = {massin} — {mass out}

d(pV)

Fra pF,—pF  (la)
v _ F.—F 1b
= Fi (1b)

Component balance of A

{Accumulation of component mass}

= {component mass in} — {component mass out}
+ {generation of component mass}

d(CV
(d*; )=FiCAi—FCA+VrA

But:

T‘A == _KCA

d(C,V)  dC, _ dv
e Var Tl

Therefore:



av
=FiCAi_FCA_VKCA_CAE (2)

Recall:

av F
dt ¢

Therefore:
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d(Cy)

g T =Kl
d(Cys)
D dts + Cps = KpCAis
L vV
With time constant Ty = FIVR *
F

where the steady state gain, K, = FTVk

Equation 3 is the dynamic equation. To find the transfer function, we’ll have to get the Laplace of
the system:

Ca = Ca(s)

Car = Cyi(s)

Ca'(t) = 5C4(s) — C4(0)

d(Ca — Cas)
Tp =+ (Ca = Cas) = Kp(Cai = Cais)
() S —
Tp dt + CA = KpCAl

7 [STa(5) = Ca(0)] + Ta(5) = Kp(s)
7pSTa(s) + Ca(s) = KyTa(s)
Ca(S) (1S + 1) = KyTa(s)

Ci(s) K,
Ca(s) (1,5+1)

Ci(s) Ky
Cau(s) (1pS+1)

G(s) =
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bdclose all

F=0.085

w=2.1

E=0.04

Ep=F/ (F+ (WV*HK) )

Tp=V/ (F+ (V*E) )

Steptime=0.5

ufinal=1.35

open {"Assignmentl')
gim("Assignmentl', [0 100])
[t,x,¥]=3im('Assignmentl", [0 1007}
plot{t,¥)

¥xlabel ("Time {(minzs')

vlabel {'concentration (mol/m~3)")

EX Editor - C\Users\Muniratu Abubakar\Desktop\CHE 531 - 14-ENG01-016\assignmentsoluti.. & x
|. assignmentsolution.am | Assignmentsolution2.m 3 | + |
commandwindow - Ll
clear all —
clc

Figure 1. 1. open loop dynamic model simulation
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Figure 1. 2. Open loop dynamic model
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Figure 1. 3. Open loop dynamic model plot
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EX Editor - C\Users\Muniratu Abubakar\Desktop\CHE 531 - 14-ENG01-016\Assignmentsoluti...

assignmentsolution.m | AssignmentsolutionZ.m = | 4 |
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clear all
clc
bdclose all

F=0.085";
V=2.1;

E=0.04;
Ep=F/ (F+ [V*EK) }
Tp=V/ (F+ [V*E]) )
Steptime=0.15;
ufinal=2.5;
Kc=0.5

Ti=0.3

Td=0.1

F=EKcC

I=Kc/Ti
C=Kc*Td

open {"Assignmentclosedloop™)

[tyx,¥]=5im("'Aszignmentclosedloop’, [0 100]})
plot (L, ¥)

hold on

gswvalue = ufinal*l

fbodiga = length({w)

gswvalueg = ssvalue*ones (Abodiga,l)
plot{t, 33valusg)

Xlabel ("Timse {(mins")

yvlabel {"concentratiocn (mocl/m~3)")
legend {"Dynamic response', '"set point')

Figure 1. 4. closed loop dynamic model simulation
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Figure 1. 5. Closed loop dynamic model
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Figure 1. 6. Closed loop dynamic model plot
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