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(nonisothermal CSTR)
pH neutralization E. P. Nahas, M. A. Henson D. E. Seborg
1992 nonlinear internal model control strategy
(conjugate gradient) N. Baht T. J
McAvoy pH
1989
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3.2
(irreversible exothermic reaction)
A (reactant A)
(heat of reaction, -AH)
(cooling coil)

Fco

Ve

(perfectly mixed)

(thermal inertia)

Te

Tco

1,1,1

1,0,1
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(Reactor total continuity)

dv _
4 -FF 8.1)
o kCA
Fo Pure A A > B
C M
Ao
To
\ Mixtrue of A and B
TN » F
Ca,T
=S=—= F.

Coolant T.
F, 1 o
Y

qUh 3.2 damuneiiieaniigungillainai (Nonisothermal CSTR)

A (Reactor component A

continuity)

d(VTCtA) FOc - FC, VK{C4) (3-2)



r-kCA

, k=ae~E RT

(Arrhenius relation) a

(frequency factor)

(Reactor energy equation)

d(VT)

T FO 0- FT AHp\éklc ' L;/z pI{T - Tc) (33)
AH = (heat of reaction)
= (overall heat transfer coefficient)
(coil energy equation)
dTC _ FCTCO - Tc > 1 UARKT~ALC> (34)
T
Tc Q = UA,(T-Tc)
Q Ah
(Euler)
3.3 (open-loop)
A

10% 3.3
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3.3 nonisothermal CSTR
NO.
1 Fc 100
2 Cao A 1
3 To 350
4 F 100
5 CA 0.0836
6 T 440.2
7 Fe 103.41
8 Tco 350
9 Te
10 V 100
il r 1000
12 re 1000
13 700000
14 ko 1.2
155 FJR / 9950
16 -AH 200000
3.14 (Gravity flow tank)
34
F, (ftVs)
h (ft)
(ft3s)
motion) (macro scopie)

Ap (ft2 Ne(ft))

|/min.
mol/1

|/min.
mol/1

|/min.

K

K

1

Vil

!

cal/min. K

min'l

K
cal/min.

F
(Equation of

L (ft)



3.3
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concertration At

0.08

0.06

(open loop)

(gravity flow tank)
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(plug flow)

Hydraulic force = A PIi-g :

Friction force = KFLv?2

dv
t

B0

(total continuity equation)

;tv = 0010717 -0.00205V2

dh R
it 113-0.0624V

35

Fo

40

(38)

(39)

(3.10)

(3.10)



3.4 Gravity-flow tank

Pipe:

D=3 ft Area=706 ft2 Length = 3000 ft
Tank:

ID= L2 ft Area=113 ft2 Height=7 ft

Steadystate values:
F =351 ft3s (15,700 gpm)
h =472 ft
V=497 ftls

Paramrters:
Reynolds number = 1,380,000
Friction factor  =0.0123
Kf =2.81 X 102 Io/(ftls):ft

I I ! 1 T

Starting from 50% maximum flow

Starting from 67% maximum flow = —

————— Height of tank

ft
_ D = N W Ad o N9 0o

! 1 ! | 1
200 400 600 800 1000 1200

Process ting

o

3.5



3.2

321

model)

(nonrecurrent parallel)

3.2.2

identification model)

(on 1 o)

42

(nonrecurrent parallel identification

(plant)

3.6

(general series-parallel
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