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2 

0.025S 2.34 

~ ____________________________ ~UL-+O~3 
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Exch. 6 
NIt 1 

Load 0.0061 

.01 

an mtElger 

was 

was cautllODlea 

7 S 4 3 2 I 
I 7 26 II 7 3 

0.00105 0.0035 0.0121 0.0344 0.0144 0.0324 

0.0287 2.5 

)------------------.. 0.246 

_ .. "imu solution 

cost -

is 

were 

not ex,cmLn@~e mass as it 
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are COllStrai 

mass 

qUClollU)WS are 

1. 

is 1. 

I 

J 
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Excb. 7 8 6 Excb. 5 4 3 2 I 
H(m) 2.77 1.02 0.068 Nst 5 4 5 5 I 
Load 1.9Sd0"3 0.002 2510"' Load 0.15S 0.016 0.024 0.0056 0.024 

Exch. 7 S 6 Exch.5 4 3 29 
H(m) 2.97 0.S2 0.22 Nst 5 2 3 2 2 2 
Load 0.003 0.0036 S.SdO"" Load 0.IS7 0.005 O.OOS 0.005 0.01970.0352 

~ __ ~ } __________ ~O~.OO2~l~S~------------------~ 

3.3 

0.6 

1.4 

0.2 

9.6 

0.32 

0.4 

Flowrate 
(ka/s) 

3.3 
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nelCW(>ri( VLU,UU,,",u. € 

same 

as 

a 

mass ................... _~ ... P, ..... 

a netw~)rlC 

US1&lC··SOlaa y = ) 
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Exch. 
H(m) 
Load 

2.2xtQ-' 

2.2xIQ-' 

Exch. 
H(m) 
Load 

2.2xtO·' 

2.2x1Q-' 

o 

2 
0.28 

8.78x1Q-' 

2 

2 
0.878 

8.78x1Q-' 

I 
2.67 

1.1 12x1Q-' 

I 
0.0789 

UI2xIQ-' 

9xl()_6 

0.1 

case. 

2 )-____________ r-____ ~9~xl~()-6_1 

Flowme 

0.87 

0.1 

0.00012 

0.87 

R:! 0.1 

0.0002 
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is 

Excb. 1 
NIt I 

Load 0.05 

0.005 

0.005 

0.0205 

on 
cost 

2 
12 

0.25 

is 

mass (lIstrU)utlon 

Flownte 
(ks/I) 

0.03 10 
RI 

10 

0.0671 1-------.... 5.36 
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Nit 

Load 

0.005 

0.005 

1 
1 

0.05 

appr~OXllm~ll.tlon is .... VlU.<>."' .... ,u .. 

0.0203 

paJrtl(:Uilll.1 case. 

2 
U 

0.25 

2 
0.03 

0.0661 

Flowrale 
(legis) 

10 

10 

5.46 

on 
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0.06 

O.OS 

0.04 

» 0.03 

0.02 

0.01 

0 
0 om 0.02 0.03 0.04 0.05 0.06 

remove 

steam 

is is 
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Exch. 2 I 
NSl 2 2 Flowrate 
Load 0.024 0.08 

0.01 0.05 2 RI 

2 
0.03 0.006 

7.6 

0.06 

O.OS 

0.04 

.... 0.03 

0.02 

0.01 

0 
0 0.01 0.02 0.03 0.04 o.os 0.06 
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Exch. 
Nst 
Load 

0.01 

0.006 

2 
2 

0.024 

2 

1 
2 

0.02 

3 
7 

0.06 

0.03 

0.03 

Flowrate 

2 

3 

3.21 

0.06 ,.----------------------------, 

1.14 

U2 

0.01 

OJI 0.02 I.e) 1.04 us 0.06 

J' 
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seen ex(;nangc;:r 3 now as it aplprClacJtles 

it 

"'T"""'-"""''''''' were lnClelllenaellit 
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Bxch. 2 
Nst 1 

Load 0.00409 

.01 

S 0.005 
I 

Bxch. 2 
Nst 2 

Load 0.0049 

I 
2 

4 
7 

0.0199 

0.01462 

S 
8 

0.01076 

3 
1 

0.06 

0.03 

Flowratc 

2 

s 

3 

)-_____________ -..:liliIl<Ll;o'-to> 0.973 

I 4 
3 31 

0.0041 0.0191 

S 
23 

0.016 

3 
21 

0.06 
0.17/JU1l11£.Ls -------, 

Flowrate 

;--= __ 2.99 

}--_____________ .Ji.I.lI&.w....,.0.6S6 

to 
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0.06 

0.0' 

0.04 

... 0.03 

0.02 

0.01 

0 
0 0.01 0.02 0.03 

y' 

0.05 0.116 
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are non-zero 

were UUI.IJ.Q,UO'l::U .... o&.I.u'u ...... Imr-tclrCt?ba.seiG a;DDro~LCh an 
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can can 

once a; mo,op.1 

use 
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a 
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an.tlC:lO:a.tE!Q mass 

an auUlI,JLUlllOJ. ex(~anJtleI or 
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5.1 

1 

"g""gln," new 

G",c:a..ua.LIL'V are 

presented a 

mass "' ..... ,.-JLA<, ..... I'i,'" net'VIrorJes 

are 

DrC)CEISSE!S were 
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5.1 

no int,er<:on,nelr::til:ms 

common 

a.t 



Univ
ers

ity
 of

 C
ap

e T
ow

n
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••• 

were 

an .... v.:an.u .LJL'H..T-.l.JJUr-.. 1',MIt"'1'1Inn 

• 

on 
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UCL'"AUU 5.1 

5D'~CU~ are ael~erJ:lllIlea 

2 

is SD~~ClE~ i 

are ............... ,,', ...... 

is an mtler84:tlo,n c~:>el1nCllent 

1. 

3. mass ............ u''-',_'" 

-----------~~----------
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2 

1 

it is i1DC:11111".:lI4"! remove 

vl'l .. "" ..... n i:JUJ.v ..... £u... is COI:fOElive 

is 
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Bxc:h. 
H(m) 
Load 

BJtch. 
H(m) 
Load 

S 
8.97 

0.194 

0.0988 

0.16 

4 3 2 1 
7.32 9.14 9.14 12.25 F10wrate T 

P '" 0.088 0.525 0.5043 0.396 (tmoUs) 

6 
11 

1.221 

6 

0.124 . 311 

0.049 322 

O.OSI 322 

0.04 311 

0.088 311 

Xl", 1.6 mole" 
)-----......;;;.;.;;;.;;;.;1-. L ... 1.129 kmoUs 

295 

710 

710 

1445 

1660 

Flowme T P 
(kmoIIlI) (K) (kPa) 

2.1 
0.61 322 4760 

)-______ 3_.306 __ 0.388 
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remove 

6 

are convex nn,.no.. UUA .... ".V.l.JLO 

cnc)sen UIOCi2.U::;t: at 

case 

ex­
curves 

... UJu.u.,,,............. were 

stream is 
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2500 

2000 

1S00 

1000 

SOO 

0 

0 0.2 0.4 0.8 1.2 

moles 

on 
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120 

100 

10 

60 

0lil 

40 

20 

0 

Nlo+N20 Nlo+N2 Nlo+N4 NS+DBA NI+N20 NI+N2 NS 

·20 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 

are 

Ihch. 5 4 3 2 1 
H(m) 9 7.2 8.77 8.86 10.67 FIowrate T P 
Load 0.194 0.088 0.525 0.5043 0.396 (kmoIIs) (K) (kPa) 

0.003 0.124 311 295 

0.0075 
0.049 322 710 

0.0075 
0.051 322 710 

0.001 2.2 0.04 311 1445 4 

0.088 311 1660 

S.6S 

X'::II S.lS3 mole '" 
J-____ ...;;S..;;;.S..;.l-f-_ L '" 0.337 kmolls 

5.1 

6.57 
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on 

II 
57.4 
1.221 

~T I' 
(lImIIIII) (IIQ (ItPa) 

r-____ .::3A;:;,I_ 0.3111 

1 
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Exch. 
H(m) 
l..oIId 

0.0010 

Exch. 
H(m) 
Load 

1 
39.6 

0.396 

(0.113) 

0.0988 

0.094 

2 3 4 
29 26 15 

0.:504 0.525 0.088 

6 
16.3 
1.221 

6 

(0.4077) 

5 
20.3 

0.194 

1.012 

1.591 

1.746 

2.1 

3.283 

Flowrate T P 
(kmolll) (K) (!cPa) 

0.124 JlI 295 

0.049 322 710 

0.0:51 322 710 

0.04 311 1445 

0.088 311 1660 

Xl .. 1.823 mole '!III 
L .. 0.957 kmoIIs 

Flowrate T P 
(kmollll) (K) (kPa) 

0.61 322 4760 

0.383 
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mOGln.catlon to 
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Exch. I 2 3 4 S 6 
H(m) 11.4 17.8 16.4 9.8 12.7 29.2 F10W1'11te T P 
Load 0.396 0.504 0.525 0.088 0.194 12.75 (kmolls) (K) (kPa) 

O. 3.2 
0.124 311 29S 

0.049 322 710 

0.0075 
3 0.051 322 710 

0.0010 4 0.04 311 144,5 

O. 10 S 0.088 311 1660 

0.099 0.61 322 4760 

5. 

case 

if it is 
re~;enlerator is 

ODtlClns are same 
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Exch. 1 3 " S 2 
H (m) 39.6 9 IS 20.3 18 FlOWl'llb: T p 
Load 0.396 O.S2S 0.088 0.194 0.504 (kmoUII) (K) (kPa) 

311 295 

322 710 

322 710 

311 1445 

311 1660 

322 4760 

Xl .. 1.213 mole .. 
.. 0.S78 kmolill 

Xl .. 6.01 mole .. 
LI .. 0.380 kmoIIs 

5 

an ....... ...,..J.v.,cw" ........ '" 
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mC:OlIlpa,lilDlle com­

mass 

or a COJnDma~tl(l.n 

.pprOl[IC[leS can 
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m~)rO'VeIlnellt on a rep,laoernlp.nt 
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mass 

mass I'.:r.,r:l&fL7UIf: 
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case 
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T: 
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case 
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I' 
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are common 

are 
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.. 
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ijl -

mass 

--...;;.:.;.:::..;.. 

i is 1"1 ... • .... "7""'1"1 

ijlJ 

---.;.:....:--

1 

=1 
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UA .... """' .. is a 

.. UL'U .... " ... a 

... 
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j "'fo .. " .. ' .... ,'" 
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mass baJlanlces 

= 0 i E 

=0 j E L 

mass mass ex,cnlm.iIl:er 

=0 E 

=0 E 

mass baJlanlces 

=0 E 

=0 E 
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=0 E 

'''._''. = 0 E 

=0 iE 

=0 jEL 

=0 E 

=0 E 

ensure nnass 

+ ~ 0 E 

~o E 

an 
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is no a 

it 

zero 

::; 0 E 

are 

::;0 E 

::;0 E 

::;0 E 
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::;0 E 

::;0 E 

::;0 E 

::;0 E 

::;0 E 

.D(JIUllL(l5 on 

stream. 

< jEL 

jEL 

< iE 

ensure 

reasons are 
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R4S1 and R5S1 T =: 38 
In mole'" 

1. 
2.71E.Q6 

8.85E.Q6 1.7SE.Q4 6. 12E"()7 3.00E.Q6 
8.85E"()5 1.42E"()3 6. 12E.Q6 S.33E.Q6 3.00E"()S 
8.85E.Q4 7.09E-03 6. 12E"()5 5.33E"()5 3.00E.Q4 
1.45E"()3 9.47E-03 1.00E.Q4 8.70E"()S 4.90E.Q4 
1.66E-03 1.03E-02 7.04E"()2 1.1SE-04 1.00E.Q4 5.63E.Q4 
8. 85E-03 2. 62E"()2 1.79E"()1 6. 12E.Q4 S.33E.Q4 3.00E"()3 
1.45E"()2 3. 43E"()2 2.35E..() 1 1.00E-03 8.70E.Q4 4.90E"()3 
1.66E"()2 3.70E"()2 2. 53E"()1 1.15E-03 1.00E-03 5.63E-03 
8.B5E"()2 9.05E·02 6. 12E-03 S.33E"()3 3.00E"()2 
8.85E"()1 2.76E"()1 6. 12E"()2 5.33E"()2 3.00E..()1 
8.85E+OO 6. 12E"()1 5.33E"()1 3.00E+OO 
9.44E+OO 6. 33E"()1 6. 53E"()1 5.69E"()1 3.20E+OO 
1.60E+01 7.17E..()1 1.11E+OO 9.64E"()1 5.42E+OO 
2.50E+01 7. 82E"()1 1.73E+OO 1.51E+OO 8.47E+OO 
3.1BE+01 8. 14E"()1 5.29E+OO 2.20E+OO 1.08E+01 
3.65E+01 8. 32E..()1 5.40E+OO 2.53E+OO 2.20E+OO 1.24E+01 
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In mol. "" 

0.02 0.533 1.03E-04 0.0007 0.025 0.17 0.002 
0.03 0.533 2.06E-04 0.0014 0.037 0.25 0.005 
0.05 0.533 ·3.43E-04 0.002 0.048 0.34 0.006 
0.06 0.533 4.10E-04 0.003 0.054 0.37 0.009 
0.13 0.532 8.19E-04 0.005 0.078 0.53 0.018 
0.57 0.531 3.68E-03 0.024 0.168 1.14 0.08 
1.00 0.529 6.42E-03 0.04 0.14 0.220 1.48 0.14 
1.27 0.529 0.01 0.05 0.18 0.2n 1.87 0.18 
8.44 0.505 0.05 0.34 1.19 0.511 3.39 1.19 
15.61 0.483 0.09 0.81 2.20 0.812 4.03 2.20 
22.n 0.483 0.13 0.68 3.21 0.674 4.42 3.21 
29.94 0.444 0.17 1.10 4.22 0.717 4.69 4.22 
37.11 0.427 0.20 1.32 5.23 0.750 4.89 5.23 
44.28 0.410 0.23 1.53 8.24 0.778 5.05 8.24 
51.44 0.395 0.28 1.72 7.25 0.797 5.19 7.25 
58.81 0.380 0.29 1.91 8.28 0.815 5.29 8.28 
65.78 0.388 0.32 2.08 9.28 0.830 5.39 9.28 
72.95 0.353 0.34 2.24 10.27 0.843 5.47 10.27 
80.12 0.341 0.37 2.40 11.28 0.854 5.54 11.28 
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3. -06 1.711-113 0.01IIII 1.14.1..04 1.13E..04 
1.11-06 UIIE-113 0.011 1 •• ..04 1.411..04 
1.4.1..04 3..-113 3.001-«'1 0.. UE..04 4.2E..04 
2.01..04 5.8111-113 1.001-«'1 0.03 1.57e..04 "_..04 
2.71!..04 0.01 0.01 0.11' 1 •• -«'1 1.411-«'1 
3.4.1..04 0. • 0.01 0.10 7.14.1-«'1 7.041-«'1 
.. 11..04 0.10 0.110 0.11 0.13 0.13 
1.4.1-113 0.10 1.00 0.54 0.14 0.14 
2.0l-Il3 0.13 2 0.17 0.21 0.21 
2.71!-113 0.1' 3 0.117 0.43 0.42 
2.71!-113 0.33 10 1.77 1.43 1.41 
2.71!-01 0.4. 20 2.43 Uilli 2.12 
2.1&+00 0.54 30 2.11 UII 4.23 
2.7I! .. 01 0.54 !IO 3.34 7.14 7.11' 
3.4.1 .. 01 0.11 100 "'. 14.211 14.01 
1.4.1+02 0.. 200 "'10 2111i.57 28.17 
2.1& ... 0.. 300 "'. 42.. 42.21 
""1+02 0.. 430 5.10 57.14 51.34 
4.1IE+02 1.1113 !lOG 5.21 71.43 70.42 
5,1IE ... OIL 1.01 100 5.43 15.71 lUI 

1.01 1I'lO 5.52 100.00 a. 
1 .• 710 5.111i4 101.43 100.00 
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