mst be sclved in such a way as to ensure that

This requires that parameter values which ensure that

'w

7]
N
"

o

ar
o

forp =1 p

o

must be found.

Thus ;
IEI 3. !
-2 (y. $.) = = 0
i-l 1 b i
Let
n 3¢i
fp & izl (yi"d’-) T
Hence
3in atané.r
§oo= (,'-AR_—inART)--ﬁ;—- + (tan ¢, inm 0.1.) = 0
(A.3.3) {
i
i
!
and )

axnAP atam.r

2 _ =0

+ (tan 6 ~ tan °’r) 3

(A.3.4)
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The procedure for solving these two equations is to make an

initial guess at u and D and then

converge on the solution.

to use an iterative procedure to

The changes to be made to u and D after each iteration phase

are evaiuvated by solving

of )

p A0 * 5 b ~ (A.3.5)
af 3
2. 2 . o o ¥ (A.3.6)
T R . ~ et 2

pA+ D _ G, (A.3.7)

U D I €O B (A.3.8)

i i ions f to be used
The partial derivatives of the function P

i from
in equations (A.3.5) and (A.3.6) can be obtained

32¢
i
36 . 9¢ . o o = ) T
3_£2 - 5:‘ ---"‘—1'——\»—l + ) (y‘ 3 abp SN
b, 3 3b, Yol i
3 i-=1 " p J

(A.3.9)
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The second series of terms ;i hi i
Lt terms 1n this aquation is always

sufficiently small to be ignored,

] 1 =] P 3 (A.3.10)

Thus

3 3 fn AR tn AR _ dtan ¢ dtand

3D 3D 3D 3D 3D

2
)
N
]
oy
o
b
X
5
.
)
|
g
£
=)
-
re
[t
-l
-3
-

=
(>
S

3 f n AR R tan ¢ stan :
1 _ 1 ‘ 4 T . =
u D u o -

Ml M S PV

9 A A + 4 ta
in AR n AR Stan ¢ an §
2 L 1 Ry I T . T
ju i =
|8 "‘ -\4‘ “U
L —
vhere
- 1 /4 4wD y 9
= ‘ 3 . .
inAR, = | >= - L |—7 * A G )
; 2D 16D B
(A.2.12)
tan ¢ - o
T 14 3
r~ + . < ! | -’.\A‘I’
u n in § arctan —5—
1 s A — e ¢
[d“ 1 ) -+ —
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= Al4 -

» = €S required 1n St BT L i Fa e famin
i €d 1n equations (A.J3.11) con now
be evaluated. (5EF SECTION 2

ENENTE CONVero s af 1 R Cavats i 1 1
To ensure conv () the 1ceration procedure the proposals

of Law and Bailey will be adopted.

. : : : o . 2 -
Since the solution 1s approaching a minimum in s , 1ts total

derivative

AR

1 ) - : y 1 . . } ritorion
Hence when evoluating the At s the criterion

-3

— naR, |
- . tan ¢ = tan ¢, ~n
D_ ; 2 = VAT — = ' a T D
L L ”
!
tand
{ 1
1 + || InAF - S tan ¢_ - tand, :
-
1
&
3
: 0
§
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This conditior

and a further

This can be

condition

achievad

in icself

must pe imposed

is not sufficient tc

ensure

convergence

Iter (A.3.13) is satisfied if all the
fbk': are restricted so that
( )
{Ab = alb
‘ K k
where a is a positive fraction.
Faster convergence is in fact obtained if a is made small
en ' to satisty
2 2 "
s s = b(a™ - 2, ,
where b 1is a fraction in the 1 [
0,1 b 0.25
then obtain from
R £ +} 1 ter 1§ then obLaliucu -
A better « EX L L Ll
b (‘i‘l\ = b (“‘ + }“
k k K
' »
. 2 T 16 hen 11 th ecome =5
reence 1
Finally, convel
small a5 desired.
C Al
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EVALUATION OF THE PARTIAL DERIVATIVES (MODEL 2)

The partial derivatives for use in equations (A.3.11) aic showm below.

) o usz
aD zn3
2q 5 EL_Z.
3D D2
7 .ot
e w?
2q .
2u “
.a-.li = i 1___ . 1. s -3 .2
5 2 P aD l,2 aD
1+
P
" 2 2.-3/4 " ) 3q
gn = 1/4 (o *+§) "_2"5%"2“ D
' ak 1 . fr . . . 2R
- = i — " LP o p’ -
q
1+ (p)

. -3/4 2 3q
2 - GPead) [2 T
Ju

% 3]
2 - B2 +]sink"a‘6-c°5k"’n
3D 2p°
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EVALUATION OF THE PARTIAL DERIVATIVES (MODEL I)

The partial derivatives for use in equations (A.4.1) are

presented below.
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=
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APPENDIX ¥

—_——————

Consider MODEL 2 in which no interphase mass transfer occurs.

(2.5) represents the transfer ‘unction.

ation
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Equations ( A.5.3) represent two simultaneous equations ia the

two inknowns u and D, Solving at x =L

u = L
Tm
1 ¢
2. 2 !
LT ‘
D = z :
2T 3
(A.5.4) f

AT

L

Consider now MODEL 1 in which interphase mass trausfer occurs.

Equation (2.4) represents the transfer function.

-

k
o u2x2 1 J |

. — kl-s
Bls) = =P |55 42 iﬁ— s+l
2

Using equations (A.5.2)
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(A.5.5)

and solving at x = L

(uTmz- L)
M s
FL
kz - 2M2 FLu 2

u3T 2 _ 2L (MF + 1)23
2

(A.5.6)
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APPENDIX VI

COMPARISON OF REPORTED AND DETERMINED M VALUES.

Partition coefficients are customarily determined by static
vapour-liquid equilibrium measurements. A method using corrected gas
chromatographic retention volumes has been investigated by Mellado and
Kobayashi (8). They found that values consistent wilh static measurements
were obtained. The system n-dodecane/n-butane was extensively studied

and curves of K-values as a function of temperature and pressure produced.

The relationship between K and the partition coefficient

e . 2 o .
at infinite dilution M 1s

total pressure

density of the stationary phase

gas constant

temperature

molecular weight of the stationary phase

¥y 7 o _
Under the applicable experimental conditions M 53,2 .

d using this method are not inconsistent

Thus the values calculate

i i re.
with values reported in the literatu

Continved/... A26
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APPENDIX VIT

INVELSION TECHNIQUE.

By definition

F(s)

o (4.7.1)

where T 1is a positive constant.

Now let s talke on values of a + iw, where a and w are real and

positivé. also let e'_.‘t f(t) = g(t), a function which can be described

by a non-periodic full range Fourier Series.

T . nllt v nnt
i.e. g(t) = J a sin=— + | b cos . 2
P ¥ n=0 "
for 0 <t < 2T
g(t) = 0 for 2T <t < O

Continued / , A27
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st
(a) e ""f(t) can be adequately described by a Fourier Series in the interval

Oitf_2T where a,

i
(b) e f(t) at t < O be zero. This can usually be arranged by suitable

choice of base line.

(c) e.ut f(t) at t > 2T be zero. This will in most cases be only

approximately satisfied.

This proviles a proposal for the selection of the parameters a and T.

(%)

For the particular case of an impulse system, a =0 if T

is chosen with care.

2T
Now F(s) =
0
2
0
Let W

The use of this functional form requires that

I
&
:
g
eat’ e-lvt £(t) dt ?‘
eVt g(r)at

and bn tend to zero as n tends to infinity.

{

3% , vhere n is a positive integer.

" R BT
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F(3) = p(g + 10l
(@ + ¥ )
2T
= nilt .
(cos 5= - sia ) 8(t) de
0
= Tb - iTa
n n ns= 1(1)««
and F(a) = 2Tb
0 n=20
Thus b = o F(a)
0 2%
bn = + Re F (0 + _l%ﬂ_ )
(A.7.2)

m[r(a +‘;‘”)
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