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R.w. Chylla

D. Randall Haase (1993)

(Gel Effect)
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(Freezing)
(Convection Heat Transfer)

(Chemical - Composition)

(Particle Size Distribution) (Nucléation) (Initiation)
"= F,-Rp (-
1 = (Ib-mol)
Fm =
(Io-mol/min)
RL = (Ib-mol/min)

t = (min)
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i
==
3':‘

LS

mm = (Ib/min)
MWm = (Ib/lb-mol)
Rp = ikn 1 (-)
= ( )
k = (min'))
k =k Cexp(- 6400/(T +460)[i4) (-4)
i = (min')
T = (° F)
- ( ¢P)
0.8-1.2 -4

=< C Pu(Tnb- T)+ Rp(-AHP). Ua(t - T))- (VAL (T- )

(-)
m = i (Ib)
G = (Btu/lb- ° F)
I =M ,
AHp = (Btu/lb-mol)



(Btu / min0 F)

A 1=0.052 2166 = 10 231 50)

B X=10.032 e19tf *10" (a- 5630)

f =
T =1000 /(T+60)

Ut)* Batch weight ()

Solids (t) = Solids (t=0) +x(t) * total monomer added (t)

| B / fi2in® )
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Batch Weight (t) = Solids (t) + total monomer added (t) * [I-X (t) ]

+initial water ( -10)
X =
h=1434* exp(-5.13*10'Vvel) (-)
h = v (Btu/ fth® F)
Fwall = Bewail ( -12)
Twa =AY 1 ( -1)
(Fouling Factor)
Batch 1 2 3 4 5
I/hf = 00000, 0.001, 0.002 0.003, 0.004
(-)

Inf = (h- ft2° FI Bt)
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-15
(-15)
h hf
-16
mccpCdTaltI(t) =m:Cpc[Tif"(l—91)-TJ°“‘]+UA(T—%J (-1)
jeo tT (1)
0] = (TransportDelay) (min)
me = ()
Cpe =
(Btu/lb- F)
in =
out =
dTin) (4D 1109 [ -18

dt il



(Transport Delay)
(° F 1 )
(min)
(0-100 )

(min)
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(CSTR)

f \

dé(tlzx*:(S(pXZeXp N - (q+0)x +v+u

Y =x* =Pcpx2exp A (q+0)x, +V+U

= Y-fkpx 2exp s (q+0)x, - v
1+A

(",
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Y = K1¢p- X ) + Jk 20ch-x, )t (-)

u =K, (x-x,)+ J-Kz(xf” - X, )dt-Box, expt x‘X J +(q+90)x, -V
0 ]zl
(-)
(CSTR)
L ()
2. (Zeros dynamics) (Internal
dynamics) (Set point)
Xj (Internal dynamics) -2
X2=-(px2exP +((l-x2) (-2)
i
\ Y,

(Zero dynamics)  x, =0



x2=-qx2+q(l-x2)

X; =-(cp+q)x2+(

d2=*= [{Prox2+g
X2= X2k -XB
3-22 X2

x3=-((p +q)x2+g

3= 03 270 % =((p +q)x3

X3- (@tq)dt

Inx3=-(cp +q)dt

X3=e'(d

Vgt _
x2= -(9 *q

X2(c0)= (pgrq

(0 X2

12
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Ki K2
3 311 312 K, K2
K, K2 T

K, = — (3-13)
K2 = -1 (3-14)

1

2

Ki K2 313 3-14




«

=10

20

—=0.2

T= 02% 80

K =26 200
1=-72 ) OB

g 152050
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Cott Sandro Macchietto (1989)

3-10

Y=KLY-Y) # Y- Vi

(T (T)

ATrm Q I1UAr T T (-1
ad =wrCPr wrCpr J 1 '

(T) Y Ty T

TI=T,+ = - (K{Tfp- T,)+ K2j(Tmp- T,)dtl - (-2)
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T® =T+ %P g (1 -T¥)+K, Z(T,sp—T ©yAAt- Q:)
(-)
(Qr°)
(Tj(K)
(Tjp) (TK)
(T00)
(Tip)
TJ(R) J(k 1) At(TJSP Tl(k_])) ( _4)
TJ
(Tjspd())
'1P]p(1) Ty 1T g8 ~TJ(k-1)} (-)
(T}sp(k)-)
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(THK)

Cott Macchietto (1989)

QIUA
WCpUA

r = WCPr dTr 1 )
e e T (-6)

(T (7))
(Tr) (Numeric
Differentiation)

(High-order Differentiation Equation)

QIUA
Tk=  +An' (-7

Pk Hik1) Al (TJ TJfll*)
Ajf  Ajf Tf



WC/UA

dT?:

dt
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37k _4Tfk0+ T <k-2)

2 At

[ Q, ]k - w Cp, dTrl;

“Ta a

' pn R 2h _P
Ar 27tRh

rCPr _CprpR
rAr = 2Ur

+Tg -Ty (-0)

" AL((QUIVA) k-(QrIUA) ¥)

: L
T5T  QIUA
9
. Cp,
2R (-12)
(-12)



WCpUA
WCpUA (Open Loop)
WCpUA

WCpUA



2536

10 2513

2536-2539
2539
2540
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