CHAPTER V

RESULTS AND DISCUSSTON

5.1 The Soave-Redlich-Kweng Ecuaticn of State

Generally, the SRK equation of state is good for estimating the
K values of paraffin ing the normzal regicn . The normal region 1s
defined as the aread 1m Figure 5.1. The SRK equation of state
gives an average percentage deviation of 5.30 against the
experimental data (7).

5.2 The Heavy-Pseudbcomponent

The c¢ratical behavior ofiicarbon dioxide and paraffin system is
shown in Figure 5.2, It shows that the curve of the critical loci
of the binary carbon  dicxide-paraffin o©of butane and heavier
paraffins are .similar. Therefore, any paraffin which is lighter
than butane shoudd not be included in the heavy-pseudocomponent.

5.3 Validity of Using Pseudocomponents

The pseudocomponents model is applied in order to scale down
the calculation task, both  in  memory spaces and CPU time of
computers) || The validity of using pseudocomponents in the model

was tested by calculating.K values. by using. the.SRK , equation. of

state. The 'K values ‘were ' caleulated for both .cases' ': waith
individual components and with a pseudocomponent. Experimental
data are from references (42). The results are presented in Table

5.1-5.18.
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The average absolute deviation (26) is defined as
Nig
UARD = '1?1~N—1| x 100

where di are error
N 1s the number of data points.
a) Using Heavy-Pseudocomponent (C M+)

For M = 6, (pseudocomponent gncludes a—C, and all components

4
heavier than i—C4)
the range of#AAD 4ds 0.7 tol4.7
(see Table 541-5.6)
For M = 8, (pseudecomponent includes 1—C5 and all components
heavier than i—CS)
the range of %AAD is 1.2 to 11.5
(see Table 5.7-5.12)
b) Using Light-Pseudocomponent (CM—)
(pseudocomponent ineludes S G and C3)
the range of %AAD 1s 0.5 to 8.0
It may be concluded that the heavy-pseudocamponent that
includes 1i-butane and all paraffin heavier than i~butane is the

best heavy-pseudocomponent.

5.4 Study of Predicting the Compositions! of Pseudocomponents

In the proposed general® model, two ‘pseudocomponents are
provided, namely, the 1light pseudocomponent and the  heavy
pseudocomponeart. The .problem jof] flash caleulation as™ that the
ligquid "and vapor phase compositions are not known imitially. ©Only
the feed compositions i1s known. Consequently, the vapor and the

liquid properties of the pseudocomponents cannot be evaluated.
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However, to perform the flash calculation, the properties of
pseudocomponents must be estimated.

A séudy was done to find a method for estimating the initial
values of the vapor and liquid compgcsitions of the components
comprising the pseudocomponents. For matural gas under normal
practical conditions, o ‘s are assumed to ke slightly different
from z; 's

so «that when /normalized, one . obtains initial

r

approximations forsthe laght pseudocomponent as follows

ha
yi'PS T Zi/lglzi (5.1)

For the liquad phase composition,—applying Equation (4.3), one has

M1
xf 4= (2RO /2 2, /K (5.2)

when the i1deal solutign behavier is.applied in order to estimate
the K values, Equation (5.3) becomes

ol
x = (Pz /P )/1(PZ, /P ) (5.3)

i,ps

where P 1s the vapor pressure of ccmponent i

Similarly, for the heavy pseudemponent, one.has

N
e (5.4
N
and xi,ps = (Pzi/P134Eéle/Pl) {5.5)

A study based on the experimental values in - Reference (42)
showed that BEquation (5.1) to "{(5.2) gave rather good
approximations,. according to Table 5.19-5.24, | and Figure ?.3-5.6.
For the 1ideal case, it did not good prediction of the inatial
Yaguid' - phase . composition. Itlas thus'proposed that the / initial
estamation of the liquid phase ;omposition be set by

X, = 1.0/N

i
where N is the total number of components.
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5.5 Comparison between the Ordinary Vapor-Ligquid Equilibrium

Calculation Model and the Proposed General Model with

Pseudocomponents

In the ordinary model (Figure 4.3), . the number of equations to
be solved simultanecusly equal to the number of components in
natural gas. The more the components are-in natural gas, the more
the equations must be.solVed. For the proposed model (Figure 4.4),
the components whichiare similar in physical properties are grouped
inte one pseudocemponent. The critical properties of the
pseudocomponent arejcalculated by Kay's rule. Thus the number of
equations to be solwed dn this model are less than that of the
ordinary model. The calculation of the ligquid phase composition (xl
and the vapor phase composition (yl) by flash calculations at low
and moderate pressure systems were dohe using both medels. The
results are presented in Table 5.28-5.55.

Comparison of the results produced by the ordinary model and

the proposed model are summarized as follows :

The Ordinary The Proposed
Model Model
CPU time{SU) 1% 25 0.85
Memory Spaces(K) 32 36

L-phase V-phase L-phase V-phase
%AAD (Comparison with £he 141351 02020+ 2 0:6-331 #9.0=0.1
experimental data)
%AAD(Compariscn with the - - 1.4-2.5 0.0-0.04

ordinary model)
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It can be concluded that the proposed yields results faster

than the ordinary model. The computing time saving is on the

average about 32%. But the proposed el requires more spaces to

store the initial property val s ; with the experimental

~5 btt éthan those of the

be becanuse % 5E,damping of the

fluctuation in propert ués of the indi -;‘9"-'- mponents forming
the pseudocomponen. ause: ‘ : ‘ ' at for predicting
properties in . / ; u\x-\~ v state, the
percentage average/de 5 ’ ' 7_ :\\ \ phase is less
than i1n liquid phase | |

It may be o 3 AT : leral model with

ng time by as much

pseudocomponents is succ sfumJ_ omput

as 32%.
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THE ANCONT OF SOMPUIENT N = 16

41,330 %F LIPS

T = 300,00 PSTA R = 10.73C PSiA=CU3IC FT/LI-.IDLE®R
FZED RATE = L1,J1%’0 MOLE/HR ¥/ F = 0.500C00
12 COMPDNENT . X i K TC PC 1]
(B3 (s} () {PSIA)
L coz2 J,088 0.325300 4o 4920450 £48,C0 1072.20 0.22500
2 N2 0. 0L5 U2 828000 5941997900 227.20 472,00 0. 04000
3 cl 3e 564 45, 016220 94915565Q 343 30 473,10 0= 01400 -
4 c2 S5¢ 574 7. 720530 La383506Q E49.7T 773,30 0. 09900
5 c3 J.238 3.369210 0.4033820 c05.95 51740 0, 15200
& 1C4 T«904 12225400 0,1541760 i34 65 529.10 0. 13500
4 Hel) 9 630 . 0. 913200 0,094: 1719 i 21 550.7C 0.2GC100
4] 1C5 7. 678 0 2794500 0402334820 £€29.8B0 483,00 0. 22200
9 NC5 6.U55 0s 139200 0. 02026860 €45, 50 489.50 0. 25400
Lo c 15: 402 12097600 0.0063319 SL%. 20 439,70 0.30100
11 c 11893 0:0129290 0. OUl0210 TOfT2e 3L 396.70 0. 35000
12 C 10,774 Oy 204340 Ge 000+ 020 L@l4.: 31 152,10 0. 40202
13 ca9 hu 454 0,00L1120 0.0002510 1€73.GCC J45.00 0. 44600
14 clLo 0,869 0.000080 Ne0000520 1114, 7C 306.00 0.48900
13 cLl 0,062 I, 030000 2.000C0000 115370 ’12.00 0.50100
16 c12 2. 000 13, BO0G00 050300000 Lid7. 7o 263,00 0.53900
IPH = 1
A =2 0.,09317 BL = 0,029432
1 2 .J.057455 RR  =- 0.00293
L = 0. 93092
WPH = 0
A = 1l.06592 81 = 0.09002
1 2 0.9779 RR = 0.09596
-3 2411323
C JMPIMENT X Y K(EXP) KICAL? wIMgOoLL) TOLERANCE
caz 0,033000 1 037251300 -4.4722C45) 3,4 344590 .- 3«4063608690 0e03513€1
N2 0.2150C08 0, 828700 55. 1295700 23. 3263908 £9,0871L700 D, TH2176H5
¢1 Ba 5546000 850016220 943165450 7 9 €,02€0 B.1041 060 0. 1390367
c2 5,5374000 7 7205310 143833060 1, 27314C0 1.2830373 0.01C5976
c3 f.2330C0 3- 3692210 0. 4035020 0+ 3333530 J»3431210 0, 0062580
La4 7.954000 14 225%00 0,3066273 0. 12Y65CO 0,307 1738 ~0,1245112
. <AAD 446362230
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THE AMOJNT OF CQMPU JENT o N

16

-PIA-CLURIC FT/LA=NOLE®R

o

T = 30,000 °¢ P = 300,60 DPSIA- A 21 12c -
FEED RATE = 3.503350 MOLE/HAR V/F = 0.500000
1D COMPONENT X 4 < TC nc ¥
121 21 IR+ (PSTAY
1 €02 04065 142159400 3.9523C80 €43, L0 1673400 0. 22500 =
2. N2 D. €619 3. 14000 65, 63157C0 227« 20 492,00 004300~
3 31 9,522 31.,685303 8 33076530 543430 673,10 0. 0140C )
4 c2 Je4 72928510 2. 1023110 £494 17 703434 0.05300 ’
5 c3 7o 710 3. 02010 8, 1803220 165455 17440 0.15200
6 Ce 10. 200 Lail 46990 0u1¥51290 734465 539,1¢ 0.18500 W
7 NC4 11,833 2% 814430 0%€6 71030 J05.21 550, 70 0.2€100 .
n 1c5 12 o264 0. 340400 0. 625325C £29,80 4813, 00 0e 22200 o
9 NCS 7. 713 J. 133500 0.6172540 8450 6C 482450 0425400 ny
10 cé 144212 140635160 0.0059880 ol4. 20 433,70 0.30100
11 ct 7321 2a023550 9s£022140 12431 175490 0.350GC -
12 <8 Te32 0. 034650 0.€0Cu346 1024021 352,10 0. 40200
13 c9 2.898 f. 000360 0.00CICCE 1¢73.60 345,06 04 44600 [
14 €10 04548 U« 900100 04 0€£0000 11144 7C 306400 044 8300 w
15 cit Oa 149 2400301 0 0. C000000 1153. 70 23z2.00 0.5€100 S
16 - €1z 2.€00 s 000000 0465°3CC0 114770 263,00 0453900 <
. <O
IPH= 1 ‘ &
A = 2.10683 31 a-- C.03058 H
1 = 0.07332 RR = 0.00321 >
1 a 0,9244%
IPH = 0
A = 1.01681 81 = 00470
Q@ = 0.92201 RR = 0.09865 -
14 = 0,10720
COMPONENT . X ¥ K(EXPT K(CALJ 4 (YCOEL) TCLERANCE-
. ) _
€02 04065200 Ce 2504G0 Jed522¢87 3,1 230350 3.1702870 0,0322511
Hz 34017000 0.849000 450631570 276 125C0 2844 J6 1100 (o 77851 %4
c1 ). 332000 84 ,699630 8. 387658 7452512C0 Tat 611310 C. 1360016
c2 30 764000 7.922510 2.1028119 le 14 19E5C 1!51518¢ 040856452
c3 7. 170 300 1, 713019 £.390222) Ce25323CC 5.2715384 C.00125E4
C4+ 19,307390 1. 187920 de 2357C0C) Col (368€0 - 7.C037765 -C. 1005635
WAD = 4.E333§580
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THE AHOINT OF GOAPUJENT ¢

16

PEIA-CURIC FT/LI-40LE’R

Ta 30,000 °Ff P = 300,00 PSIA R = fca72C
FEED RATE = 0.730030  FOLE/HR VAE = 0500000 =
(o- COMPONEIT % o K Tc pC W
n (1) (R} IPSIA)
1 c2 3.C56 0. L2900 3. 1642850 £484 L0 1073400 D« 22500
2 N2 J.C25 ga237220 32,3110300 227420 492.00 0. 04C00
3 () 10. 813 8% 9203304 T.8432230 333,10 67316 04 01406
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IPH a 1
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L = 0,92502
IPH = 0O
A = 0,93221 Bl = 0.08344
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————— L}
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THE A'IOJ'IT OF CIIROUEIT,H = 16
T=-=0,000"F P = 1115.00 PSIA
FCED RATE = 2,630090 , MOLL/HR vIT =
10 2 IMPINENT X Y

(% (2)
L ¢z 0 589 74097400
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? ncs 2,597 Qs 036710
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IPH = 1
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THE AAJJNT OF SHIPUIENT.M = 16
T = ~10.000 ° F p = 800900 ST A R = 10473¢C
FEED RATE = ¢2.543570 {I0LE/HR Y/iE = 0.500000
10 < JMPONEMT X Y, K The
{s ia (R}
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THE AMOUNT DF COMPONENT N =

T = 15,0606 °F P = 85C.00 PSIA Ro= 10e73C PSIA-CUEIC FT/LB-ACLECR
FEZD RATE = 1.357700 MOLE/HR V/FE = 0e50CCCC
1D COMPONENT x Y K 1c PC W Y
. (2 (z (R {PSIAY =
L €02 0. C0O g#000000 040060000 €48, €O 1073.0¢ 0:22500 3
2 N2 9. 103 0. 944000 9 M165047C 227,20 492.00 0. 04000
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10 o Be 677 0u0s6120 0. C084850 914020 439, 70 0.30100 ¢
11 c7 3,533 0s0 12330 0. €0345C0 e72,.31 396490 035000
12 ce 1.T37 0. 002620 0.0015080 1424431 162410 0,40200
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14 clo 0. €94 0. 000030 04C003190" 1114470 3064 00 0.48900 O
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o]
) 0
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2 = 0.77792
IPH= 0 -
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I = 0a26129
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c1 27.41029¢ 86e 307350 3. 16333¢0 2, 682790 2.6460370 0.0227594
c2 15. 2653290 8. 137710 0n 536430) Co 54303CC 0.5490063 Ca0GCSTED
£3 13, 175 390 2.557610 018510 Co 1 7814CC 0.1773841 ~0.0007557
Cav 8.911000 Ce 657100 0.1811313 Lokl L TCO D.0152430 ~Ce 0559212
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THE AMUUNT OF COMPJNENT- N-

16

P SIA-CUBIC FT/L3-HOLE°R

T= 4,000 ®F Pz 300.00 PSIA Ri= 10, 730
FEED RATE = 1.3[9570  MILE/HR V/F = 0.500000
10 L OMPONENT X Y. K Ic pC. W..
ts tz) LEXP | (R) (PSTA)
.L cz 0,088, 0. 395300 _Aa4920450. Eill . CO 1Q73.00 0s 22500
2 N2 0.0L5 04828000 556 1999900 227,20 492,00 0. 04000
2 L 24564 85.015220 949165650 243,20 673,10 0. 01400
4 c2 5,574 7. 720530 13335060 549,77 703.30 0. 09900
5 c3 84238, 33369210 0.4085320 £65. 95 5L7%0 0. 15200
6 Ite T+ 904 11, 225400 0a 1543750 134 £5 529,10 0. 18500
1 N4 2..630 .0.940200 Jadoss 170 765,31 550470 0.20160
8 (] 90678 0,279800 D.0283820 823,80~ 483,00 0022200
9. NCS 64855 ,@e.139200 0. 0202350 845000 409,50 0. 25600
10 ) 15,402 , / 0,097600 0, 0043310 €15420 429,70 0, 30100
1 c? L1..B93 0..0129390. D.00l09100 €12.31 396450, n435000.
12 ) 10. 774 0. 004340 0.0004020; 1€24,31 362410 0. 40200
13 R) H.455 . 0s001120 0.0002510. 1C73.00 345.00 0.44600
14 cto 04869 0. 000080 040000920 111470 376.00 0+ 48900
15 cl1 0e062 0,.009000 000100 0C 0. 1153.-70 282400 0.50L00
té c12 0.004 3, 090000 0.0000000 1187.70 253,00 0. 53900
Py =" 1.
A = 0,09823 8l = 0.02983 -
Q@ = .0,06751 RA -z D.0DD293
1 = 0,93086
i
1PH = 0 -
A 2. 1, 09831 \ Bl 2 0.091780
J = 0,393810 RR = 0.10080
1 = 0,11209
CaMPOHENT —X- --¥ K{EXP) -KISRKY  ~ JK (MODEL } -TGLERANCE
€02 3,088000 04395300 4414920450 35 434% 690 3 4618270 0.0273215
N2- 0.015000 7 0-828200 $5.1999900 28 3263900- -2B.B787900 0.55180235
c1 3. 564000 85: 016220 9,91565650 7. 9630200 3,0678470 0. 1028271
cz 54574000 -1.-720530 -1.3835060 -1.2781460 1 28655630 0.0084233
ca 34238000 3.369210 00 %0852 20 0.3333530 0 3398067 0. 0059537
{0 76994000 - 1.-225%00 0s 1548760 0: L2165C0 0:132125% 0.00041358
NCH 94 630000 0. 910200 9,09441 10 0, G430900 0 0891824 0,0000924
cs4 9:678000 ‘0% 27980G 040573358 040€72998 00031035 ~0e 0641963

INAQ) 3

1.6813976

d 4016 =1 IV
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THE ANQUAT OF SO IPULERT N = L6

T = 30,000 °F p = 300.00 514 Ri= 10,7233 pPslA-CURIC FT/L3-4OLE®R
FEED RATE = 0.7720030 HOLE/HR V/FE = J.500CC0C
10 COMPONENT X Y K TC PC w
(2 (4 {Ex?) {R) [(PSIA)
1 o2 3.C56 Y1 T7200 341662858 - 243,C0 1673.00 0. 22500
2 N2 J2.6G29 Ja 237920, 32»31103C0 227420 432.LCC 0.04000
3 cl 10.818 10920830 T2643223C - 253.30 6T3.1C 001400
4 c2 T.C39 Ts 705600 1.1G652Cl¢C 43,17 708.30 0, 05900
5 cl 10.5875 Je 6,65950 2 0.,336V25C €554 55 617.40 0¢152GC0
6 IC4 Dab92 1850220 0.1185750 1144 65 529.1¢ 0.18500
7 N4 11. 420 0, 104010 0+6076950 145421 5504 TC 0.2C100
b 3 tcs 10886 0. 203,10 JdeC27}a7C £E21).80 433.00 0. 22200
9 NCS 7205 Je 127000 osotiglec - 145460 489450 0.25400
10 cé 13,468 34091 190 06CA&3 100 €l4.20C 439.7C 0.30100
11 cT 34520 2. 027%000 -7 0,L03)050 §72.31 325.3C 0.35000
12 ca 54328 0,005610 GaCCCIES0 1024431 362.10 Oe4G20C
1J c9 22411 9, 20640 . . 0200024l I(73.C0 345,0C 0a%4600
1% Lo 0.727 0.000110 0,.,GCLICCD 111470 303,00 0.48200
15 cil J.127 0a000010 GaCOCOCCO- 1153.70 392,00 D.5CiCC
14 clz Q.GC00 2, 230000 9.CCCICCO 119770 263.0C 0. 53906
1PH = 1 .
A = (,10432 31 0.,01052
1 =3 Q.07286 RR 0.00319
2 = }e92495
IPH = 0
A = 0,99846 ~ 31 0.08497
1 = 0, 96627 RR 0.0314%4
L = Q.10937
COAPIENIT X Y KIEXF) &1 SRK) K{HOOELY JOLERANCE
co2 00556000 0s177209 15164285) 2. 1126630 Je 2332970 CeD2222C2
. H2 N, 329200 Cs 937020 32.31103¢C) 262 §7419C0 27s532010C CaS5TBLEE
cl 10.417390 84920100 Tead4 322390 Ta 4175190 T+5137150 C.1011362
c2 72033000 1+ 185640 1.1052¢1) la 1347550 la1422500 C.0074327
c3 10, 1757300 da 6541060 Je¢33617225) Ce 2E532C0 0.2902702 €.00C65¢L2
1C4 )s 592060 1.150220 2. 1185792 Cal $527CC 0.1095417 C.0ucatll
HC& 11.423000 Ced03010 J- 0076959 0, 073425C0 12732526 0.0000026
C5+ 10.3385990 Gs30J,10 0s C56507) CaC%204(CC 12033439 -C,0462%11
aNAD = le55642CC

=d 4,006 =1 I¥
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THE A4SUNT OF COAPOACENT N = 16
T = 30.000°F 7 = 3CC.G0 25IA R = 10.73C PE1A-CUEIC FT/LI-MCLE"R
FEED RATE = 3513330 MOLE/ER Y/F = 0500000
10 COMPONENT - X Y - K TC PC W
(1l {1 (EX21 {Ri {(PSIA )}
1 €12 0. 065 Yo 21514 30 1.8325C30 £44.C0 1073.0C - 0a22500
2 N2 0.CL9 0. 348390 44 4€3157C0 227420 492400 0. 04000
3 <l 34522 340 639430 Je B2 T65EC 243,3C 673,10 Qe 01406
4 c2 Je 764 Ta922510 2,1023110 452117 703430 0.099¢0
5 C3 9« 170 Je 711QL0 O0a3802220 t65. 55 617440 015200
6 1C4 1N.208 le L3T7700 Qw-1131330 134,465 529 10 Qs 1£5CC
7 NC4- Li.833 0. 818400 0.0eslC3C -1eJe3l 55070 0.20100-
8 1C3 12244 0s 210400 0,025325C t29,. 30 403400 0.22200
2 NC3 T«713 D¢ 133509 0.0172340 t43, 60 43 %6 50 Ca2540G
10 co6 144212 i3 035130 0. CC513d0 €14.20 439. 70 0. 3C10G
1L c? 74321 0. 223550 0,0022140 57231 3764990 Q.-35000
12 cs ‘T332 24004650 0.000G024C 1¢24, 21 J62.10 0.4 0200
13 -C9 24898 0= 000860 0.,0C000Co 1(73.C0O In5.9C Ge %4600
14 Cl0 0.848 Js 0COALO0 0.GCCOCCD L114,70C 326400 Qa4 89C0
15 cll- 0149 7, 039010 6% CCCOCCE F133,.70 292,040 0. 56100
10 €12 J. 00 9. 300300 000CI0C0 1137. %0 263.00 0.,53909
1PH =
A = 0.10490 81 = (03059
N1 = 0407339 TR 3 Cl.0G321
L = 0492437
1PH = 0
A = 1.06589 4l = O.0H882
] 8 0.,9%919 AR = 0.09290
l = D«l0392
CIPINENT X Y K(EXF) K fRK) Ki{HcoELl TOLERANCE
Cue 0.063000 42324240 543523C20 20 1380 2CC 1.1 634650 Ca02543324
M2 0019900 Cs 0431)00C $%0631517C) 21.65725C0 "23.22343C0 CeSTILSTS
cl 9. 5221300 844699430 D.'0876531 Te5¢512€0 76 269 440 €. 1018142
€ . T640C0 Te922510 2.102811) la 1513£56 Le28435240C Ce COT564S
c3 9 770IC3 3.711010 Ce3a02220 €. 2902£0C Ju2913132 C.00103122
ICe 10. 397190 11801720 0. 1151330 Ce 1 (56£C0 0.1120€50 C.C0C€2250
MCY L14 133900 Qs 313220 0o0ustd Ce S328CC 00713259 C.0GLCH22
CS5¢+ L2 24400C Le310490 0a0314590 Ca SE202CC 3a2032767 ~0.0467522
RAAD = 1a532C12C

1

40708 =4 IV
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THE AMOJHT JF COAPJJAENTWN - =

L6

P ¢1A-CUBIC FT/LB-MOLECR

Ts-10.000°F P 2 800-00 PSIA R 2 10,730
FEED RATE = 2,5643590 MOLE/HR V/E = 0.500000
1 L OMPONENT % Yt K L PC W
1<) (20 {EXP | iR} PSIAI
1 coz - 0.143 04373660 042613000 548, C0 1073. 00 0. 22500
2 N2 0.006 0. 205190 3441983300 227420 492,00 0. 04000
3 cL 3Le340 97.26185a0 4 13.0990310 243,30 _673.10 0. 01400.
% 22 2, 363 2, 092300 0. 8841960 S49.TT 708,30 0. 09900
5 c3 0.169. 0, 028010 0.1655930 £65495 617,40 0.1 5200
6 IC4 0.056 0. 3052400 040923040 134 65 529,10 0. 19500
7 [T 26177 0sD0BA00 D 0384300 765031 550,70 0.20100
8 Ic5 9. 605 0. 006700 0. 0110600 €296 BO 483,00 0622200
9. NC5 0.498 0, 043904 0. 0570180 _E45, 60 459,50 0. 25400
10 cs le 702 0. 3039 1G 0. 0022930 514,20 439.70 De 30100
1L [ A 32929 040030l 00 Q00T 640, 972431 396490 0435000
12 za 5. 85T 0, 001560 0,000:700 1024.31 362,10 0.40200
13 ] 14467 0.000050 0s'0000600 1C23.00 345.00 0. %46 00.
1% €10 254830 0, 000650 040003230 1 114e 70 106400 0. 48700
15 cit .10..695 0,000 10 00060100 115370 282,00 050100
15 c1z 1.902 0.,000010 040000050 1187270 263.00 0. 53900
1PH L
A .3 0e25358 Bl = 0.07949
3 r 0lIT75. AR = D0.02095 -
$ = 0.31318
1PH 2 0
A = 6.37330 Bl = "0D-3549T
1 = 5,875L2 RR = 232606
I = D.61296
rr I LT Y] -l N M ol b e s v ——— [ JRE R
C OHPINENT % Y KIEXP) KISRKL K(MODEL} TOLZRANCE..
—— . - - -—— .1 = o - D - - Selm ——— e b ‘-9 -
co2 0, 143000 o 373660 0e 2613000 1211406C€0 1: 1187120 0. 0046529
N2 0.-006 300 0.205190 3% 1903300 10, 12175C0~ 19.9306900 02089434
Y 31, 337390 97, 267150 3, 09903 10 2.82625¢9 2.9579269 0.0316763
£2 2. 36J000 2. 092600 0. 0841960 0. 4313.2C0 0,4355212 0.0016012
£a 00157000 0. 023010 0,1655930 0.1 1566C0 0 1157777 0.0001177
1% 0¢ 0556300 0- 005200 0- 0928040 0. 0468560 0-9469138 0e 0000634
NG 4 . LT7000 0. 006300 0#Q 384 )0 0:°0206800 0,23063239 =0, 0007472
£5+ 9, 603000 04006700 3.0223010 00 240 560 9. 0000095 ~0s 02404605 -
TAAD = 0.4786583

=d JOO'OT— = L ¥
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THE AHOUNT QF COYPOHENT,N -2 16

=L I¥

d 4,0°ST

vIsd 07058

T =2 150009¢ P = 850,00 PSTA R = 10.730* PSIA~CUJIC FT/L2-'10LE“R
FZED 2ATE = 1.,357700 MOLE/HR VWE = (0.500000
10 COMPONTNT X Y —IK TC -pC w
(81 (@€ [EXD) {R1] (PSTA)
1 o2 -4 000 © _DaP03030 84 0000000 548 CO 1073,00 De 22500
2 N2 0. 103 0 94%000 Se 1650470 27, 20 492.00 0.0400¢C
-3 ‘CE 2To4ll +86,,800350 ~3a 1633360 *34 3630 -673.10 0. 01400
4 G2 15,2686 8s 197730 Ce535%300 548, 77 708.30 0. 09900
-5- -C3 13.796 27557610 0s 1851800 €05 99 6L Tea0- Je 15200
6 IC4 3. 911 0,657100 0a0T36640 134 85 50710 D.18500
T - HC 4 995 05505800 050505530 1853t -550770 ‘0.20102
8 IC5 T.T38 0, 136900 0. 0241300 £29. 80 423,00 0., 22200
9 NCS %4285 G, Q78700 0%50183%820 £45, 60 429450 0, 25400
10 by ba 6TT 0056720 040084850 914 20 43G.70 0.30100
11 £T .3 533 0,012330 040035900 €72.31 396,90 . 035000
12 cs 1.737 0,002620 0Ua 0015080 1(24.31 352.10 0. 40200
.13 _C9. Jasbl 0. 000 280. Q40000350 1¢73.00 - 345.00 0. 44600
1% €10 0o C94 5. 800030 D.0003190 111%,70 306.00 De 48900
15 -C1L 0.012 04.0000Q0. 00000000 1153.10 282..00. ~0.50100
156 cLz . 001 0,907000 9+ 0000000 L1d7.70 253.00 J. 53900
IPH = 1
A = 0e.30091 A = 0.03890
Q = .2.20645 —RR = _0.025615
Z = 0,177719-
IPH= 0
A = L.555T70 Bl = . 0.18108 -
1 = 1,34183 RR = 0,28L71
L = 0a24333
LOAMMMENT- ’ X -Y K{EXPL K I.SRK} KIMODEL) TCLERANCE
co2 0.000000 0.000300 0. 3000003 la2 323290 12443930 0. 0025636
N2 s Je LO300QC 0.94430Q - 2.-16504T0 7o 81232C0 T+8383350 0. QT&0050
<l 2T« 410990 86, 800350 3:1633360 2. 562327S4 2-6376110 0.3143314
L2~ 134225990 8~ 197730. 0453564300 0,5430200 0.54856084% 0.00C6549
c3 13.795390 2. 557410 0,]1851800 0, 17814C0 0-1780028 =0, 0001372
-I.CA. J. 711000, 0.6571030 0. OF 36640 O, CELLTCG 0 28lG733 =0.000Q0967
NG 4 95293000 0~ 505400 0,0505530 0a9 575200 0.0524678 = 0,0001522
C5+ T« 133000 0.186300 0. 0563150 G, 054300C 0.2059580 ~ 00483220
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THE~AMOJNT OF COMPONENT 4N~ = - 16-

Te -£,000°F P = 111500 PSTA R = 1L0.73C PS1A-CUBIC FT/LB-MOLE®R
FZED RATE = 2.538890 MOL E/HK ViF = 0.500000
L
1D COMPANENT X L K ITC. e H
{2} (3! (EXP) iR} tPSIAY
1 Clz2 O 5858 74097400 .1.2042900 548, CO 1073.00 - 022500
2 N2 04472 4, 210720 8. 9210150 22720 492,00 0. 04000
3 -1 37,190 91.002390 20 4210650 - 243..320 673.10 0. 01400
4 c2 40 604 3, 0466880 0.6540110 549, 77 708.30 0. 0930G
5 %3 3491 0, 582920 0015652300 465,95 612440 0.15200
5 IC4 20137 04135280 0% 0626500 134, 65 529,10 0. 18500
T NC4 2,995 0..128320 F40423870 165.21 - 350,70 9. 20100 .
8 1C5 30240 0.057490 000281670 g29. 80 483,00 0.22200
.9 S5, . 2591 0..036T1.0 900139860 - B45.£0 489,50 04 25400
10 cs Te432 03 048440 0.0064500 914 .20 4129.70 0.,30100
11 L7 9.803 -0.025930 00026220 -972.31 296,90 -0s 35000
12 cs 10.591 0008570 D. 0006010 1024, 31 362:10 0. 40200
13 £ - «Te952 0..003%420 2. 00043C0 1073.C0 345,00- De 44600
14 clo 40 317 0, 000510 0. 0002100 1114.7C 306. 00 0. 48900
5 L1l leb96 -0.000]1BD 0.0001100. 1153.70 2B2.00 50100
15 €12 0. 894 3: 0000&0D 0.0000400 418770 263.00 0.5390G0
IPH = 1
A = 0.43526 8l = U.l1906
& = 0.3)203 RR = 0.05187
L = 0¢65210 -
1P = D
A = f.26025. Bl ~ ..0.34505
Q= 3.77615 RR = ‘1446308 .
- = .0,414006
M L L L L L PP o n e < - p——.
COMPINENT X . Y K{EXP) KI3RK) - KAMOJEL} TGLERANLCE
coz 0. 583200 7097400 12049900 L. 045TC50 1¢0494320 0.0037231
N2 04472000 4. 230720 B..%210190 4 7024490 68350180 -041335688
Cl 37.1%0000 “91, 002390 24210660 2. 17152090 2:1997140 0.0245047
L2 44604000 3, 046080 ~0- 65448110 0- 4810800 0.4824Ts6 0.00129¢6
23 3- 491000 0.582920 0.1632300 0= 17135C0 0 1709797 - 0. 0000703
14 —2.137000 0-135280 0..0626500- 0.8 €64C00 0-0866004 -0.7797996
qC# 20 995000 0. 123320 0.0423870 0.0 €37500 0: 0605358 ~0. 0002144
Lo+ -39 240000 0059490 0- 0428160 0. Lob7158 0: 0005744 ~0.0661454%
~ZAAD = -114514CTCO

- — o w—
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Tk Ml bl W w4

PR -

T= 41.000 °F P = 3CC.00 P3IA R = 1G.73C  PSIA-CUBIC FT/L3=-0aLECR
FEED RATE = 14319670 MOLE/FR V/F = 0.53C006
1o COMPONENT x Y X TC PC W
11 () 1Ex™) IR} (P51l
L coz 0.C83 Je 333300 466329450 54340 1073.00 0522500
2 N2 04015 0. 023000 55,19515C0 i27.20 492,00 0. 04000
] - ¢clL 34564 83,0162 20 7.516565C 243420 - 673410 0 01400
A c2 5.574% 7.7 22830 1.39250&C 545617 70830 - 0.09900
5 €3 3,238 3ud672 10 0,4C 25620 £65, $5 617,49 0. 15200
6 1C4 7,906 8225400 0.15437€0 734465 527. 10 0. 1850¢
7 NC4 7.630 Je 210200 0e G344 170 153.31 - 550470 0.20100
3 165 7.678 0x2 72800 0,0233820 €29.20 423400 0.22200
3 NG5 ba 95 s 133200 0,0202860 £454£0 483450 " 0425400
ta cé 15,402 % 397630 d+ (063310 514420 439,70 0, 30100
11 7 11.893 0.012390 0.C012510 $72,31 396,90 0. 35000
12 c8 "10. 774 08904340 0.000%02C 1 €24 21 262410 0.40200
13 co 4e454 J. 0ci120 0,c002 510 1073.€0 - 365,00 - 0s44660-
14 €10 04869 0. 000030 0,06L0352¢ 1114476 300400 0e 48906
L5 -c11 04052 0. 300000 0.cCCOcCe 1153. 70 - 282407 0.50100-
16 €12 2. C00 24800000 0,0009€C0 1137, 70 263,00 0453900
IrH= 1
§8 = QO,08640 Bl = (C.028l6
1 3 0.,05741 RR = C.00244
1 2 0,94187
IPH = 0
A 3 le34231 31 = 0.11E7) .
1 = l.71321 RR = 04,2137
1 = 0413340
COMPINENT X Y K(EXP} KtSFK} KIMIDEL) TOLERANCE:
coz "0.000333 0. £C1753 444920450 Za4J4 153C 3, 5444390 0,2301€53
Nz 0.000159 0.003239 55+ 19999C0 2E43265700 35. 7977200 7,47C71330
€t 04223762 Ce961053 Lle 70365C0 1. 565 (206 0,0232332 =74 9417860
1C4 0. 079342 0612254 041549760 e lJ1éS0¢ 00306944 =04 1909%5¢
NC4 0.096302 0eCCsl 32 De 0944170 Ca 039 (70€ 060214065 -0, 676034
1c5 04026731 046627 )J U.0283820 Ca CJ3 144C 0,0C58075 ~0.0279325
4C5 04083550 0.Cu1372 0. 020296C €aC24:CCC 0,301 4357 =14 C2271472
Co 00154027 0460975 0.906331C CaCD61760C 0,3603891 -0.0063709
c? 04113912 0.0C01J0 3.0010910 Co LG 27%00C 0. 0001042 -0.0017954
ca 04107742 0,.000043 069004620 Ce0S0ELOC 047000290 ~0a 6104620
c9 04044540 0, 06CO'L | 0+ 0CC251 2 €. €00 190¢ 0,000120% -0, 0000135
c1o 0. 10JuY3 060Ul Q. 08C9320 Ca20S40E 042000345 ~040J00055

Y

. o ———

 ——

ZAAD =

le 853817C
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THE AMOUNT OF COAPINENT.N = 16

=4 IV

d 4,0°0¢

¥ISd (°00¢E

(-4 N
T = 30,000 F P 2 300,00 PSIA f = L1C4736 PSLA-CUBIC FT/LD-MCLE R
FEED RATE = 3,503350  MOLE/HR V/F = 0.500000
1D COMPONENT x Y K TC PC h
A 121 (39 {ExP iR} (PSIA)
i o2 0.065 24250400 348523€80 568,00 1073.00 0. 22500
2 N2 0.019 0.0480004 / 442 63157€0 227,26 432,00 0404000
3 ct 7a522 844699530 8637500 %a2C 673.10 0.01403
L4 . c2 a6 4 7.92251¢C 2.1028110 549, 11 708.30 0.09900
5 c3 7770 3s 740010 0, 38€2220 €65, 55 6LTe 40 0o 15200
6 1Ce 13.308 1487900 0..115035¢C 1340 65 529,10 0e185C0
7 NC4 11.833 22 813400 0.0691020 765031 550470 0.20100
8 ICS 124244 0 310600 0.0253290 829, 80 483,00 0.22200
9 NC5 7+713 0. 133500 0eCL7294C §45060 489, 50 0s 26400
10 cé 19212 0,055 180 0.CCS9EEC . . 914520 539,10 0. 30100
11 c7 94321 3. 020650 0,0022140 972,11 396,30 0.35000
12 cs 7e 332 0. 004450 040006340 1 0240 21 362410 0 40200
13 c9 2,898 0. 000060 0 CCCOCED 10734C0 345400 De 44600
14 cto 0846 0,000 100 0s COCOCEE 110470 306400 9. 48200
15 o 0a149 04000010 0.00000C0 1153, TC 282,00 0.50100
.16 clz.- . 0aCGO s 007000 06000000 1187, 70 263.00 0s 53900
IPH = 1
A = 0.07T990 Bl = 0.0275%
0 = 0.95160 RR = £,0022C
I = 0.94807
IpH = 0 ..
A = 2,21589 BL = 011405
Q = 2.08879 RR = 0.2528)
T = 0,1278%
COMPONENT X Y K{EXP) Kl SRK 1 KIMIDEL) TOLER INCE
toz 2.000650 0. CC250% 3e 8523CET 2.138010¢C 3. 770851¢C 0. 6320219
N2 0e D001 20 0. €03400 44q 6315700 27.5631250C 53,5111500 25, 85345CC
Clt 0. 451970 04983462 1145549300 %.525136¢ 0,060 20%2 -7.5247250
1cs 0 122443 €. €03134 0.0253250 0265308 0,0002934 “0s 0266866
NCS 04377132 0.001335 0. 0172940 €. C19. 33¢C 0. 7000672 -0. (196128
cé 0.14212) 0.£00852 0. 00598480 €. €05 20C 0,0000193 -0. CO510CT
c? 0.233210 0.000206 0.0022140 Co CO 1 720C 0, 001 5532 0. 0001732
co 04073320 04 C6O04T 020006340 ¢.1000 F50¢ 0.0C03598 0.€000%79
) 0.028932 . 06000 0400000C0 CoCIOCIOE 0s000 093 4 0.00C0CA4
clo 04008480 0.000001 2.00050¢0 €006 -20C 2,0000289 0. 000085
ZAAC = 0,5104037
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THE AMOUMT OF COMPONENT.N = 16

T = 30,000 " F P = 300.00 PSIA R = 1€.73C . PSIA-CUBIC FT/LB=MCLE R
FEED RATE =_ 0.790030  MOLE/FR V/F = 0.500000
10 COMPONE IT x Y K 1 PC Y
3 (5) {EXP) tRI (PSIA) :
1 02 0.056 0. 177200 3,46 42650 43, (0 1073,00 0. 22500
2 N2 0.029 1937020 _.32.21103(C 227.20 492,00 0. 04000
3 c1 10,818 84e 720040 768432220 341,30 67310 0401400
% c2 74039 7. 765640 l.2052010 549, 17 708,30 0.09300
5 C3 10.875 3, 664860 0e 336725¢ £65, 55 61Te 40 0. 15200
P ¢4 9e 692 1150220 0.418575¢ 734065 529410 0. 14560
7 NC4 11,420 7. 808010 e 0074950 165, 31 550470 0.20100
8 1¢5 . 10. 285 2,303610 0.0270670 329. 80 483,00 0.2220C
9 NCS T.205 0. 127000 0JC1 2120 8450 60 4894 50 0» 25400
10 6 134468 0. 091790 e CQEI1LO 914420 439, 70 0. 30100
11 c? 84920 0.027400 06021686 972031 398, 9¢C 0 35000
12 8 6o 228 0.065610 0.0003850 1024, 21 362410 04 402006
13 9 - 24411 0, 000640 04€C0264C 1673.C0 345400 0s 44600
14 10 0.727 3. 000140 cacoclaet 1114.10 305400 0o 48900
15 1l 0.127 0.000010 0. 0000000 1153, 70 282,00 0, 50100
16 cL2 0. €00 2. 000000 0.€0CA000 1187,10 263,00 0453900
IPH= 1
A = 0.07786 BL = 0.02754
Q@ = 0.05156 RR = (0.C0220
I = 0094012
JAPH » 0
A 5 1.93333 8L o 0410790
Q = 1.81379 RR = 0,20860
Z = 0.12222
COMPUNENT X Y KIEXP) K(SRK) K{ MODEL ) TOLER2ANCE
£o2 0.000550 CeCOLTTR 341642350 2,112465C 3. 6426140 D 5301447
N2 04300290 0. C09370 32.31103C0 26:974 1900 49, 1642100 22.21002¢0
Cly 0.5734560 0.983296 94%1 14220 9L TETC 040015408 ~7e 4160180
tcs 0.1333562 0.0030 36 0.0278£70 Cc€2635CC 0,0002723 ~0.0260777
NGS5 04272053 0. 001270 0.0176120 £.019:108 040000624 ~Ds C1304 74
c6 0.1345689 0.060918 0.00631CC C.CI5130C 0,0000175 ~0. CO5112%
cr 04939200 0+C0027% 0.0030650 CoCIL 807 00014556 040000756
c8 0+063280 C. CCAO56 0. 00C8350 C.000 350¢C 0. 0003705 080000267
co . 0.024110 0. COC0J4 0. 00C2 €40 €4 COCLI0C 06000091 4 0. €00SC14
Lo 0.0071270 Co 0001 0.00000¢0 €./cad (20¢ 040900261 2-/coBcee
TAAD = 0.5004187

d J4.0°06 =L I
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0l A3 0w 30 R

wft WPt O N

Rt ® Yy ®¥OF

PSIA-CUBIC FT/L3-MOLE®R

T = -10.000° F ? = 800,00 P31A R = 10.730
FISED RATE = 2,333590  MOLE/ER Y/F = 04500000
to CIMPONENT A Y K —TC PC W
(2 (¥ 4] (E47) . (R} iP5[A}
1 coz Ne 143 0e 3173666 02613000 5384C0 107 3.00 -0, 22500
2 N2 0.006 0.205190 34,13933CC 22720 492,00 0.04000
3 cl 314340 974 257850 3,0339310 24343C -673.10 0401400
4 c2 24 243 24092620 Os 8341920 £49,77 703,30 0.05900
5 c3 74169 2. 121010 04165352¢ 565255 6174 40 0.15200
6 1Ca 0.G50 0.0@3200 0. £523C40 7344 €5 529410 0.18500
7 NC4 0177 049050800 0.63a%3CC j05421 550470 0.2CL00
0 1C5 0,805 Je 1€, 790 DsD1136C0 £29, 30 483,00 0.22200
9 NCS - 0.498 Js 003900 0.E07316C 1454 60 489,50 De 25400
10 cé 1.702 0,0037L0 €. CO22520 §14.20 439470 0.30100
11 c7 3.929 Je 033010 0.00C764C §72,31 395,99 0.35000°
12 ca f4857 0. 001530 0.C0027C0 124, 21 362.10 0,40200
13 c9 144467 12000350 0, GOG06LA 1€73.00 345400 0445600
14 €10 254830 1.0034550 Ca CO6ITC Lll4a.10 306400 0. 48500
15 cll 104695 Ve007 Ll0 0.00001CT -1353.7¢ 262,00 -0; 50100
15 cL2 1. 502 3. 000010 0, 0803050 1187. 70 263,00 0.53900
tpd = 1
A = 0,25501 Bl = C.07862
@ = D0.17023 RR -2 G.02005
I = 0,32278
LPH = 0
A = 4442351 Bl = C.30475
Q@ = 4,02588 RR = 134807
7 = 0,35505
COHPONENT % ¥ K(CXP) K SAK) K{M2DEL! TOLERANCE
co2 0,001430 0,CC3737 0.2613207 je114C60C 1.971913¢ -0.0230617
M2 04000460 0.CC 20352 34 19033C3 1¢a721150¢ 10. 165230¢C =0, 5565138
cL+ 0.133720 0s 95 3845 4e L4032 0C 20826 :50C 25361400 -0a2301C52
IC4 O 300560 0., CCO052 00728040 CaC16 I5CC Ol 3233645 -0.0394855
NC4 0,301770 . 0.6C000Y 060184300 C.CIG €30C 0.0553204 ~0. 0268596
1C5 0,0060590 Ja GUOOST 0e 01104€0 Ce 0L 2 i50U 0. 1015496 =04 CLO7C04
NCS 0.00%239 0. 0GOO JY 0. J07313C Ce CUE 4400 0.0003316 -0. C031C8%
cs 2.0L7020 0.00003Y 0.3022%138 C.032410¢ 04 3620374 -0 0023228
c? 0+ 2339290 0.CG001Q 0.000754C Ca CUC E50C 042070294 ~04CI05654
cJ 04058579 0aC000LG Qe S602 7CO CaCd04700 04 0530365 -0.0001825
) 0L 360673 0%00030Y 0, 000D 6LC CetiCC5CC 7 De2C00431 =0, 0J00NC1Y
C10 0.25133) CuCCCO07 Dy 0BCI2 10 CaCICCLAC 0.3900L3) 0. 0J00035
ZAAL = C. 111G¢1E
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THE ANODUNT OF CO4PJNENT N = 16
T = 15000 °F ? = 850.00 P31A Ro=10e723 PSl1A-LUATIC FT/LE~NOLER
FZED RATE =2 14357700 YALE/HR V/F = @.503CCC
10 COMPINET X ¥ K TC pC W
(1) =l (EXP) {R1 {(PSIA)
1 o2 - 0400 22000000 0. L000GCC 548400 1073.00 0.22500
2 i F- J,102 0a 944000 e 165047C 227,20 492.00 0. 04000
k| cl 27411 36s'd0V 350 04533360 343,30 673, 1C 0.G1400
4 c2 15.266 8, LG¥T30 Je 536143C0 347077 T03e30 0.G5900
5 -C3 13.796 24557410 O.l8518C¢C €65459 617440 0. 15200
6 1C4 3.911 0. 657100 0.0726640 134 E5 529.1¢C Q. 18500
- 7 HC4 76995 % 505500 0. 0505530 - 108,31 550470 0.2C100"
8 Ics T« 133 281369040 e €2413CC £29.80 433.00 0.22200
¥ NCS 40285 0. 078700 U« Q183680 £454 6L 487.5C Qs 25400 -
10 Ca 56 67T le 056720 0.0084050 €14.20 439, 7C 0.30100
11 c7 3,533 0012330 0aCC349CC €72.11 *396.90 Q. 35000
12 o Cc3 1.737 0202620 D.C015CEC 102421 362.10 0. 40200
13 Cy J.441 e 003240 000000 259 1(73aCC 343,00 0.4 4600
1% Clo J. 094 J.003030 0,0J03150 11L4.70 3064 C0O C. 48300
15 ctl - 0.0L2 0.,000000 0. CCLACCOo 1153570 282.00 0ssclcee
16 cl2 1.C01 Je» 002000 0,C0CICCC 114710 253,00 0.529G0
IPH = 1
4 = 0,25314 Bl = 0.08196
Q@ = 0.17046 R = 0.02124
I = 0.924546
1PH = 0O
A= 232002 Bl = CealLTL:-
1 = 2.086349 RR = 04491117
l L) 0.2.‘)269
CONUONENT X Y K(EXP) & KESER) KI'32EL ) TOLERANCE
cu2 0,30020) 0000030 0. 30G0CQ0 le242225C 1.2733090 0, C365ECH
N2 0.001030 Ce CC9440 " 241650470 76812 110G 10.75351006 249412830
Cl+ 0.564732 04915555 /1349450 26623 73¢C 0e2475736 =24 375TC50
I1C4 J.289119 0.C06571 De 0736640 CaC31 170C 0.01%49%4213 =0, C662277
HC% 0.7232359 0. C0O5058 00505520 CsC5TE20C 0./0108674 ~He 0469524
1C5 0. 217340 V. CO1 8060 0. 072413C0 Ce C2578CC 0,0031919 -0,0225581
IC5 0.0%2039 0.CCOTIT7 0.0183430 CsCi31700 0.2027T13) -0.Cla33507
Co 0.056770 0.CC0567 O« 0064 85¢ e CU6E50C 00002332 ~0q COEAL6R
c? 0015330 0. CO0123 0. 00349C0 Ce CI2&3500 0,0000722 ~0.0021778
c3 0. 017370 J.C00027% OeD015030 C.C207403 0. 0800223 =0, 0007177
¢? s 004517 0:C0007 3 Ja J0CE6350 Ce $J0 500 32631333 =C.C30L 117
Cl9 0397740 0.000277 Je DCLILSC C.Glccauc 0416217450 =0. CJ00350
SAAD = 102627326
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THE ANCUNT OF CDPOCIENT,N = 1&
= -8000 " F P = 1i15.00  P5IA R = 1C4TIC  PSIA-CURIC FT/L2-4CLE®R
FEZD RATE = 2.638390  POLE/HR V/E = 3,5060600
19 COMPOMENT x Y K TC pC "
(% (£) (EXP) 3] {PSIA)
-1 co2 0.589 74091400 1. 2C4PSCCH . £430C0 - 1073400 -0. 22500
2 N2 04472 44210720 3,9210130 21,20 492,0C 0. 040060
3 c1 37. 19€ 910092330 244210600~ 343,30 673410 0401400
4 c2 54600 3. 046880 0.€54311¢ 849,77 700,30 0. 05900
5 ‘€3 3,491 0s 582720 041652200 tu5e 55 617440 0. 15200
6 Ice 2.137 24133280 Qe €6265C0 134, €5 529,10 018500
-7 NC4 24995 0. 123820 0,C42387C 765421 550470 0a 20106
0 1¢5 3,240 0s 257490 OsC1ELGIC 329.80 483,00 0.22200
9 NCS5 24597 0035740 0s 0437360 845,60 409,50 -  0.25400
10 €6 74432 0. 04344 0 046064500 $1402C 433,70 0.3€109
11 c? 94803 . 02593 0 0+002022¢ 972,31 196,90 . 0. 35000
12 co 10.591 0, 001570 De GOCICLO 1 (2%431 362410 0. 4€200
13 ca 7.952 24003420 94 C00%360 1c73a (0 345,00 04 44600
14 ci0 443117 g 000210 0.€CC2100 1114410 206400 0448900
15 el 1.696 9, 000180 04 6COLLGE 1153.70 282,00 0.50L00
16 cLz 04894 0, 000040 0,00C04C0 1187.70 263400 0. 51500
tPH = 1 -
A = 0441413 BL = 011685
] = 0428363 RR & (Cl04439
¢ = 0.69087
IPH= 0
A = 5,20922 Bl = C.33360
1 = 4,67842 RR = 1,9982%
I = 0445098 -
CI4PANENT X ¥ KLEXP) KISFK) K {MIOEL) TOLERANCE
caz 0. 095399 0. 670974 1.2C455CC 1,045729¢C 1.0367400 -0, C0BIE67 .
M2 0e 104729 © 04042137 049210190 &102 149¢C 742626000 e 5601511
Ci 0452839 e 940332 3.2411060 Z. 11517098 0#9450533 ~1.2301510
14 0.021370 0.001338 e 0626500 848664002 047143438 -=0. BSL5512
NC4 0,029959 0.001283 0. 24238170 €aC3GCT5CC 040123155 ~04 €499245
1Cs 0.032400 0. 000595 0.3181570 C.030%50C 043035637 ~0.0269761
NC5 0.025979 0.0C0367 347139860 CeC224C0C 0.0004228 -0.€213772
6 0.074320 04000484 24 3C645C0 Ce COD£40C 0.0002110 ~0, 082590
7 04098050 0,000260 0¢ 0256226 CeC23i3CC 0..300 1007 -0, 031851
c8 0. 135910 (s CCCOTB 049069016 Co€OL2103 J4NC0357 =0, 0011742
co 0.0 19520 0sC230034 045004307 Ca 000 €403 0.3373135 =04 0001265
c1o 04043170 0. £00002 0,900621C4 Cs 0301700 Qe L1211 =04 CI00489

——— - o sl ey v s A o o e e A A

ZAAD =

B.02363250
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TABLE 5.19 COMPARISON OF THE INITIAL PHASE COMPOSITION . VALUES OF THE EXPERIMENT AND

FOR HEAVY~PSEUDOCCCMPONENT AT T = -8.0°F P = 1415.0 PSIA

{

THE ESTIMATION VALUES

Component Xy b 7 z,. K T =08.0°F P = 1115.0 psia
# mole/br L = 0,00039
co, 0.589 | 0.7097 | 40.70973 | 9.0 ¢ - 2.6385 ‘
N, 0.472 | e.210%20| 421017 | 0.0 W, . ORI
c, 37.190 | 91.00240 |(50.89455 | 2.421065 .
c, 4.604 | 3.00688 | 3.04720 | 0.652811 —
c, ,3.430 | 0.58292 |/ 0.58334 | C0.165230f /TNy | ¥a/Tvy | 2Ty | B/ E%;I%RQ
i<, 7.137"|T0.13528 1| 0s13558 { 0.062650| 0.040| 0,302 | 0.298 | 2.16409 [ 0.052
n-c, 2.995 | 0.12832 | /0.12874 | 0.042387| 0,056 0.287 | o0.283 | 3.03725| 0.072
1c, 3.240 | 0.05349 | 0.05995 | v.orgiezf 0.060 | 0.133 | o.132 | 3.29994|0.079
n-C; 2.597 | " 0,036 | 0.03%8 | 0.013986| 0.028| 0.082 | 0.082 | 2.65122] 0.063
Cg 7,432 | 0.04844 | 0.04952 | 0,00645 | 0.138| 0,108 .| 0.109 | 7.67752|0.183
c, 9.805 | 0.025%8 | 0.02741 | 0.002622| 0.182) 0.058 | 0.060 |[10.45385 | 0.249
cq 10.591 | 0.00857 | ov.01002 | 0.000801| 0.197| 0.019 | o0.022 [12.63421]0.301
c 7.592 | 0.00322 | o0.00458 | 0.0
0 4.317 | 0.00091 | <p,00154 | 0.0
cy 1.6967] 0.o0o18 || 0.00043 |- 0l
¢\, 0.894 ¢ 0.00004 | 0.00017 | o¢.0
253.656 = 0.44734  =0.45512 =41.91808
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TABLE 5.20 COMPARISON OF THE INITIAL PHASE COMPCSITICON JVALUES OF THE EXPERIMENT AND THE EATIMATION VALUES

FOR HEAVY-PSEUDOCOMPONENT AT T = 15.0°F P = 700.0 PSIA
Component x ¥y z Ky T =715 % P = 700.0 psia
' # molefhr. L = 0.03313
co, 0.0 0.0 0.0 040 B aies
N, 0.078 | 1.01011 | 0.98729'( (0.0 O NN s
c 22.741 | 86.63524 | 485.07018 | 3.806192
c, 14.343 | 8.20232 | 8444052 || 0577620 — g
S 13.850 | 2.55278 | #'2.82973 | o.1pa0e| %Xy | YylEYi| 24/Tzy | 24/Ky ﬁ-i;/—é;,
i<, 9.618 | 0.67387 | 0.89299 | 0.069599| 0,196 | 0.446 | 0.334 |12.75675| 0.129
n-C, 11.000 | 0.52806 | 0.78460 | 0.047956| ©0.225 | 0.350 | 0.294 [16.36083] 0.166
1-cg 8.795 | 0.17622 | 0.3873a {1 0.020017 < 0.180 {' 0.117 | 0.145(15.35055( 0.196
n-Cq 5.131 | 0.06521 | 0.18930 | 0.012696] 0,105 0.043 | 0.071]14.91021] 0.151
c, 7.830 | 0.05462+| 0.24508 | 0.00696 | 0.160 | 0.036.] 0:092{35.16707| 0.356
c, 3.903 | 0.00939 | 0.10477 | 0.0 0.006—)— 0039
Sy 2.000 | 0.002931  0.05090 | 0.0 0.001 | o010
¢ 0.552 | o0.00021 | J0.01373 | 6.0 0.0001] 0.005
o "0.23 | o0.00002| 0.00303 | 0.0
¢y 0.022 | ,0400000] ~ 0.00055 0.0
¢, 0.001 | 0.00000/{ | 0.00003 | 0.0
= 48,977 =1.50953 = 2.67229 =98.54551
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TABLE 5.21 COMPARISON OF THE INITIAL PHASE COMPOSITION VALWUES OF THE EXPERIMENT AND THE ESTIMATION VALUES

FOR HEAVY-PSEUDOCOMPONENT AL T ‘= 15.0°F P ='200.0.0 PSIA

Component x, ¥, %) Ry T = 15.0% P = 200.0 psia
#mole/hf' b, = 0.00770
co, 0.0 0.0 0.0 0.0 : % T
N, 0.019 | 0.9378 | o0.99205{ 0.0" AN .
¢ 7.577 | €5.76607 | 85.31207 | /114312395
c, 6028 | sasms | o.gbasyf 1392309 | —
c, 8.628 | 2.83914 | 2.87381 | 0.320a0n | /By | Ve | 2ifT2g |z /Ky E-‘ii/éi,
i-—C4 7.698 0.82823 0.86811 G.107526 a.0898 | 0.402 0.348 8.G7349| G.1L00
n-c, 10.202 | 0.67267 | o0.72019| 0.065914 | 0.132 {0.327 | 0.202 | 11.04758| 0.138
1-Cg 11.323 | 0.30302 | o0.36700 | 0.025722 | 0.146 | 0.147 | 0.147 [13.7227] 0.anm
n-Cg 8.028 § 0.11094 | 0.15691 | 0.013811 | 0.104 | 0.054. | 0.063 |11.36123 0.141
c 18.647 | 0.11518 | “0.22277 | 0.006173 | 0.240 | 0.055 | 0.089. | 36.08076]. 0.449
c, 12.284 | 0.023%0 | /0.09508 | 0.0 0.012 | 0.038
cg 6.917 | 0.00459 | 0.04472 | 0.0 0.002 | o.018
c 2,08 [ o0.00045 [ ©0.00216 | 0.0 0.0002 | 0.005
o 0.382 | 0.00003 | 0.00235% 0.0
¢y 0.042 | 0.00000 | 0.000z5| 0.0 :
<, 0.006 | 0.00060 | 0.00004 | 0.0

= 77.547 =02,0592] e 2:49748 =-80.2928
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FOR LIGHT-PSEUDOCOMPONENT AT T = 15.0°F P ="200.0"PSIA

TABLE 5.22 COMPARISON OF THE INITIAL PHASE COMPOSITION VALUES OF THE EXPERIMENT AND THE ESTIMATION VALUES

Component | . X ¥y 2y Ky ST YL O T BT z"z(i::ij
. z
oo, 0.0. 0.0 0.0 0.8 \ ~ - - -
Ny 0.009 | 0.93738 | #0.03205 |/ 0.0 \ \ - - -
¢ 7.577 | 85.76607¢ | e5031207 | 11.311396 | 0.338 | 0.884 [ 0.883 | 7.54214{ 0.335
c, 6.028 | 8.39818 |/ 8.38443 | 1.392303 | 0.269 | 0.086 | 0.087 | 6.02198| 0.268
c g.028 | 2.8301af| 2087381 | 0371401 | o0.394 [ .0.029 o.i_:ao 8.94182| 0.397
T T 22,433 | 97.0039  [496.08705 22,50594
1-c, 7.698 | 0.82823 | 0.86811-1 0.107526 j
n-C, 10.202 | 0.67287 | 0.72819 | 0.065914 p s T P = 290 pola
1, 1.323 | o0.30302 | 0.36700 | 0.026748 role/he L= 0.0077
n-Ce g.028 | 0.12094 | 0.15691 | 0.013811 y, - 109
C 18.647 | 0.11518 | 0.22277 | o0.006173 e el
c, 12.264 | 0.02350° | 0.00508 | 0.0
Cq "6.917 | 0.00459° | 0.04472 | 0.0
¢, | 2018 | o.0ms | 26 | 0.0
10 0.382 [ 0.00003 | ‘0.00225 | 0.0
cy 0.042 |»10.00000 | 0.00025 | 0.0
¢, 0.006 | 0.00000 | 0.00004 | 1.0
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TABLE 5.23 COMPARISON OF THE INITIAL PHASE COMPOSITION WALUES OF THE EXPERIMENT AND THE ESTIMATION VALUES

FOR LIGHT-PSEUDOCOMPONENT AT T = 15.0°F P '="70040 PSIA

Compenent Xy ¥y z, Ki xi/!:xi yi/xyi zi/zzi zi/Ki‘[{ i:l:;.Ki)
co, 0.0 0.0 0.0 0.0 hy - - N -
N, 0.078 1.010M § /0.98729 0.0 S, - - - -
¢ 22.741 pE463524/| 85.07018 3.806192 | 0.446 | 0.889 0.883 | 22.30547 0.429
<, 14.343 8.29232 |/ 8.44052 0.577630 | 0.282 | 0.085 0.088 | 14.61233 0.279
S, 13.859 2455278'| 12.82973 0.184028 | 0.272 | 0.026 0.029 | 15.37663 0.294

50.943 97.48034 | 96.34043 52.33943
i<, 9.6184 0.67387| .892% 0.069999 T - 15.0°F P = 700.0 peia
n-C, 11,001 0.52806 | 0.78460 0.047956 # mole/he L = 0.033L3
1-Cg 8.795 0.17622| 0.38734 0.020017 v < 1.3193
n-Cg 5.131 0.06521( 0.18930 0.012696 W

Ce 7.830 0.05462] 0.024508]  0.006969 J

c, 3.903 0,00939 0.10477 0.0

Cy., 2.001 0.00193] 0.05090 0.0 )
Cq 0.552 0.00021] 0.01373 0.0

10 0,122 0.00002] 0.00303 0.0

o 0.022 0.00000f '0.00055 0.0

912 0.001 0.00000f  ©0.00003 | 0.0
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TABLE 5.24 COMPARISON OF THE INITIAL PHASE COMPOSITION VALUES OF THE EXPERIMENT AND THE ESTIMATION VALUES

FOR LIGHT-PSEUDOCOMPONENT AT T = ~-8.0°F P ='1115.0 PSIA

Compcnent ¥y .yi 2y Ky Xg/2x, | vy /By | 3/%zy | 2y /Ky ;}%K—i)
co, 0.589 0.70974" | 0.70973 0.0 3 - - - -
N, 0.472 210724 4421017 0.0 5 - | - - -
¢, 37,150 | 91.00240 |/90.99455 2.421066 | 0.821 | D0.962 | 0.962 |39.58450, 0.821
c, 4.604 3.04698 | 3.0470 o.654811 | 0.0z | 0.032 | 0.032 | 4.6534| 0.102
C; 3.491 0.58292 | 0,58334 0.165220| 0.077 | 0.006 | 0.006 | 3.53047 0.077

T | as.zes | vauesez 94.62499 . 2 1 45,7683 7
i-c, -2.137 0.13528 | 0.13558 0,062650
n-C, 2,995 0.12832 | 0.12874 042387} T = 8.0°F P = 1115.0 psia
1-C, 3,240 0.05949 | -0.05995 0.018167 # mole/br L = 0.00039
n-Co 2.597 0,0367L | 0.03708 0.013986 V = 2.6385
Ce 7.432 §.04844 | 0.04952 0.00645 Eow L4V = 2.63889 *
c, * 9,805 0.02598 | 0.02741 0.002622

'y | 0. 0.00857 | 0.01012 0.000801
Cy ' 7.952 0.00342 | 0.00458 0.0
€0 4.317 000091} Gl00154 0.0
€, 1.696 0.00018 | 0.00043 0.0
<5 0.894 0.00004 | 0.00017 0.0
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TAB
LE 5.25 COMPARISON OF THE INI?IAL PHASE VALUES OF THE EXPERIMENT AND THE ESTIMATION VALUES FOR IDEAL CASE

AT T = 15.0°F P = 200.0 PSIA

Component xi' Yy =%y P (atm) | Ky = Py/P x; = Yi/xi

co, 0.0 0.0 2gi53257 | 19495 0.9 P =150 °F P = 200.0 psia
N, 0.010 | 0.93205 4 L 5 - 13.61 atm
q 7.577 | 85.31217 |506.4543 | "39.212 2.2926
c, 6.028 | 8.38843| 18.54087 | 1.3623 6.1546
e | e | 20T e T T e

1-c, 7.698 | o0.ssa1y] 1.09927 ' 0.0808 . | 10.748 0.099 | 0.007

n-c, 10.202 | o0.72818 | (2.50477 | 0.185 3.941 0.132 | 0.002

i-cg 11.323 | 0.36700 | 0.22640 | 0.0i66 22.062 | 0.146| 0.014

n-Cg g.028 | 0.15691 | 0:15279 | 0.0123 13.077 | 0.104] 0.009
c, 18.647 | 0.92277| 0.03494 | 0.0026 86.774 | 0i240| 0.054
c; |12.28¢ | 0.0ss08 | 0.00808 5.94x10~° | 160.253 | 0.163 | 0.099
Cq 6.017 | o0.04d72| o.00191 | l.atxao™ | 317.661
cy s.om8 | 0.01246 | 0.00042 | 3.14x1075 | 396.216
o | 0-382 0.00225 [20.00009 | 7.20x1078 .| 312.474
¢y 0.042' | | 0.00025 | 0.00002 | 1.62x10~° |154.659
cys 0.00611| 0.00004 | 0.00000 0.0 0.0

75.547 16144765
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TABLE 5.26 CIOMPARISON OF THE INITTAL PHASE VALUES OF THE EXPERIMENT AND THE ESTIMATION VALUES FOR IDEAL CASE

AT T = 15.0%F P = 700.0- PSIA

Component Xy Yy =2y P, latm) | K =b /P xj=y, /K
€0, ° 0.000 [ 0.000 26.59257 | 10.5577 | 0.000 | T=15.0°F P = 700.0 psia
Ny - | o0.078| o0.98729 4 - \ = 47.62 atm
c 22,741 | 65.07018 |506,4543 | 10,6353 '7.999
CA 14.343| 8.44052 | 18.54097 | ./ 0.38935 | 21.678
¢ 13.859 | 2.82973 | /¥ 3.47006 |  0.07287 ] 38832 [ x,/Ix; | x/P%
1c, 9.618| 0.89296.§ 1.09927 |  0.02308 | 38.630 |o0.196 | ©.007
n-c, 11,001 | 0.78460 | (2.51477 | ©0.05281 | 14.857 |0.225 | 0.0012
1, 8.795| 6.38734 | o0.22640 | 0.00a75 | 61,545 [0.180 | 3.86x105
n-Cg 5.3t 0.18930 | 0.3527% | 0.00321 | 58,872 [0.005 | 0.004
C 7.830 | 0.24508 | 0.03494°| 0.00073 | 335.726 |0.160 | 0.027-
c, 3.903| 0.10477 | ©0.00808 | 0.000017|[6162.941 |0.08 || o0.501
Cq 2.001| 0.05080 | 0.00191 | 0.00004 [1272.500 |0.041 | 0.103
Cq 0.552| o0.00373 | 0.00042 | 0.000009 |1525.560 |0.011 [1.11x107
S 0.123| 0.00303 0.00009 0.000002.j1441.860 | 0.002
<, 0.022| 0.00055 | ©.00002°} = 0.000000 [1375.000
¢, 0.00n|; 0.00003 | 0.00000 | o.c00000| 0.000
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AT T = 8.0 F P = 1115.0 PSIA
Component Xy Yy =z, Pi(atn) Ky = Pi/P x;_ e yi/K

co, 0.589 | 4.21072 | 18.12599 0,239 17.518 T =-B.0°F P ell15.0 psia
N, 0.472| 0.70973 4 - 4 =  75.85 atm
¢ 37.190 | 90.39455 |/301.6218 3.9% | 22.886
c, 4.604( 3.04700 | 13.18507 { . 0.173 17.613
Cy 3.491{ 0.58934 | 2.22451 | 0.029 20.115 xy7oe, | st

A ——— i R T T s e b | L — —

ic, 2.137| 0.13558 | ©0.65482 | 0.0086, | 15.765 | 0.04 [9.96x107]

n<c, 2.995( 0.12874 | & 1.7864% | 0.0236 5.455 | 0.056|3.44x10%

i, 3.240| 0.05995 | 0.12042 | 0.0016 | 59.95 0.060]3,79x16°

n-Cq 2.597] 0.03708 |  @.07786 | D0.001 37.08 0.048 2.34x10°
Co 7.432| 0.04952| o0.1581 |2.08x107! | 238077 [ioli3s| o.015
c, 9.805| 0.02741| 0.00323 [4.26x107° | 643.427 | 0.183{ .0.011
Cq 10.501] 0.1012 0.00067 |8.83x107° [1146.003 | 0.i97] o.07
Sy, 7.952| 0.00458)  0.00013 |1.71x20"° [2672.112 | 0.148] .0.169°
°1o‘ 4,317 0.00154 }#.0.000026] 3.43x10™ . 4489. 7 0.08 | 0.284
N 1.686) | 0.00043] | 0.000005] 6.59x10°% |6525.04 0.03 | 0.412 -
Cy2 0.89a] 0.00017]  0.00000 | 0.000 0.0

53,656 15832,789
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THE AMOJINT OF COMPINENT.N = 1§
T = -10.00 °F P= 500-00 PSIA R =
FEED RATE = 2.538330  MOLE/HR V/F = 0 500000

10 720

INITIAL VALUE OF LIQUID AND VAPDR PHASE COMPOSITION

- -

PSTA-CUBLC ET/LB-MOLE"R

aNY dSYHd dInNOIT dHL A0 NOSI¥VAWOD 82°¢ AVl

to COMPONEN T b Y
€32 0 062500 0s 005544 ST B =
2 Nz 0. 062500 0.002730 PR VR T =
3 ct 0.062500 0, 966292 o a B <
4 ¢2 0062500 04022314 S 8 & s
5 ¢3 0.062500 0..002002 S & B X
6 1Ce 0. 062500 0. 020317 s 2 8 g
7 NC4 0062500 0« 000294 s 3
8 {# 00062500 0.000138 2 ox 2 oM
9 NC5 0-062500 0. 000101 a4 o
10 c6 0. 062500 0, 000083 > O o In
1 ¢7 0062500 0. 000579 2 g &
12 ca 0-062500 0, 000058 = B A
13 c9 0. 0625C0 0. 000034 S . g
14 c10 0. 062500 0, 000019 5 Z 3
15 cit 0.062500 0. 000005 £ e
16 c12 0 062500 0. 000001 . > g o :
——— s e = Dt e o P = [
: : 8 @
V/F = 0.999755800 - LB
V = 2638345000 MOLE/HR 2z
L = 0.000484%4567T MILE/HR - h & 9
o =
ND. OF I1TERATION = 3 g =
.-
10 COMPONENT XUEXP) YIEX®) X{MODEL] Y(MODEL)} KtMODEL) ERRX ERRY.
1 €02 0.00228 0400554 0 0C413 0, 005544 1. 46123 0 00191 -0. 000600
2 N2 0.00007 0. 00273 0-0C019 C. 002730 16.0711% a 00012 0, 000000
3 o] 0-21054 0, 96639 0.27078 0. 966448 3,96478 Q0 06024 0. 000061
6 c2 0. 03044 0, 02231 004609 0, 022303 0. 51266 0. 01755 -0, 000005
5 c3 0.01310 0, 00200 0 01873 0001999 0, 11795 0 00563 -0. 000002
6 ¢4 0-00612 05 00032 0 00827 0, 0,00315 0, 04207 _ 0. 00215 - 0, 000001
7 M6 0 00797 0s 00029 0.01195 0, 000291 0, 02694 0 00398 - =0, 000002
9 s 0.01353 0s 00014 0.01575 0.000134 0. 00942 0.00220. =0, 000002
9 NCS 0.01318 0, 00010 - 01887 0, 000097 0. 00635 0- 00359 - 0, 000002
10 cé €.06268 0, 00008 0-0514% 0.000072 0. 00155 0 00881 - 0. 000006
11 7 0-09785 0.00007 0-140953 0. 000043 0.00038 0 04313 -0- 000019
12 cs 017314 0. 00003 0 15900 0. 000012 0. 00009 - 0. 01414 -0, 000014
13 €9 0e20957 0. pO0OL 0.1 4164 04000003 0. 00002 20 06793 = 0,000005
16 cto 012938 0.00003 C- 0E344 0. 000000 0. 00000 =0 04590 -0.000026
15 c1l 0-03810 0. 07000 0- 02275 0. 000000 0. 00000 0-01535 - 0. 000000
16 12 0:01032 0, 00000 ¢, 00583 0.000000 0. 00000 -0 005449 0. 000000
SUM = 1 0c0Co 1. 000001 FAAD = 1 85838

0. 000704
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THE AMQUMT OF COYPJJEHTN = 16

T e 9,00 °F

FEED RATE

e 24638710

[

=« 500 00

MOL E/HR

PSIA R =

Vv/F = 0.5000C00

10 730

INITIAL VALUE OF L10UID AND VAPOR PHASE COMPOSITION

£STA-CUBIC FT/LB=MOLE’R

=3
T
2
10 COYPONENT X Y "
1 [ F 0.062500 0. 005940 e
2 N2 0. 062500 N 002810
3 c1 0. 062500 0:966192 = % 2 4 4
4 c2 0.062500 0, 021 352 I S o I
5 c3 0.062500 00 002042 o B u < 3
6 1Ce 0.062500 0000303 . E NS B
7 NG 4 0a 062500 0e 000234 o & B T H
8 1C5 0.062500 0, 000L36 & B 8 8
9 NC5 0062500 0. 000097 < 0 - 2
10 L6 0,062500 04000108 w B OB = o
11 c7 0s 062500 0.000113 2 2 ™
12 ca 0062500 0. 000060 oo g B
13 £? 0-062500 0. 000029 w & T =
1% 10 0.062500 0.050018 S Q , Q *H
15 ci1 0.062500 0. 000005 e B EBE £ r
15 cL2 Q-062500 0. 000002 = 5 3 § H
- Em———— . —— . S S 3 PU
SN = 1.000000 1. 600000 4 g % H (":é
— - Y
= '8 .o
Y/F =2 0.979755800 S 4 & =
¥ = 2.633269000 MOLE/HR o5 o i
L = 0.000440598 MILE/HR B I
s
NO. OF ITERATION = 3 < 2 %
. -
10 COMPONENT X{EXP? Y1EXP) X (MCDEL ) YIMODEL RIMODE L) ERRX ERRY
1 32 0-00321 0el05%% 0~0C413 0. 005940 1.59715 0.00097 0.000000
2 N2 0.00013 0. 00281 0 0¢020 04002810 16. 14519 0.00007 0. 000000
3 c1 0,19913 0, 96625 - 26293 0e 966367 4013322 0406380 0, 000094
& c2 0-03118 0.02185 0.04292 0, 021848 0457249 0.01174 -0, 000004
5 c3 0-01306 0, 00204 0.01667 0. 002039 0. 13751 “0400361 -0, 000002
6 1cs _ 0.00630 0. 000 30 0 0C6T4 0.000302 0. 05040 0. 00044 - 0. 000001
7 NC& 0 00980 000029 0, 0100 Co 000292 0,03279 0.00020 - 0, 000001
8 1c5 0.01213 0400014 001273 U 000133 0401177 0.00050 -0, 000002
9 NGS5 0.01204 0400010 901312 0s 00009% 0. 00807 0.00108 <0, 000002
10 s 0-03781 0.00011 0505304 0s 000057 0. §0205 0.01523 - 0. 000008
11 c7 0.08907 0. 00011 0- 14517 .000077 0. 000 52 0.07610 =0, 000029
12 *9 0-16319 0.00005 0 18167 0, 000020 0.00013 0.01848 ~ 0, 000026
13 co 0.20815 0. 00001 0.11964 0. 000003 0. 00003 -0.08851 -0, 000010
14 cLo 04T 0,/00001 £n 07935 0.000001 0..00001 ~0. 06838 - 0.000005
15 cut 0-05335 0. 00000 0 02387 0. 000000 0. 00000 0402948 - 0, 000001
16 c12 0-02003 0400000 000775 0. 000000 0.00000 -0.01227 =0, 000000
SUM = 1.0¢C00 1.000001 TAAD = 2,44332 0.001165
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THE AMQUNT OF GOYPOJENT.N = 18
T= 53,00 °F D = 50000
FEED RATE = 1,320530  MILE/HR

PSTA R =

V/F = 0 500000

1o T30

INITIAL VALUE DF LIQUIC AND VAPOR PHASE COMPOSITIJN

———— - —— - - - -

-t

PSIA-CUBIC FT/LB-MCLE®R

o

'—l

m

n

MP? -

to COMPONENT X Y W

1 €32 0-062500 0. 002555 - I I

2 42 0062500 0, 008322 rn BO% B OS

3 c1 0. 052500 0. 851252 & =

s c2 0-062500 0, 0756620 w9 3 g x

5 c3 0-062500 0.003315 P 24 5 &

6 1¢e 0-062500 O.012392 ) 5 H QO W

7 NCa 0-062500 0, 008430 © g5 # S
8 1cs 0.062500 0.00 3476 b 5 5

9 NG5 0.062500 0,001519 Eg g © E ,9]
10 cé 0- 062500 0,001224% g 8 v &

1 cT 0-062500 0, 000287 zZ 2 B g

12 c3 0062500 0, 000137 8 a4 5
13 c9 C.062500 0. 000934 = o)

1% c10 0- 0625C0 0. 000011 S & = &

15 c1l 0:062500 0. 00000L 5 8 & B

16 cL2 00062500 0. 000020 [ @ c

--—q_-p-——-l—----- »

SOM = 1.000000 0. 9569920 3 é g5 °

S . 5 o S B

g & B

V/F a 04778692607 L= a
V oo 1,313741000  MILE/HR o 2 03

L = 0,001788139 MOLE/HR s B g B

Ck 2 %
NO, OF PTERATION = 3 y -
) . - b
D C OMPONENT X{ EXP) Y{ExP) X (MCDEL) Y{MODEL) K [MODEL ) ERRX ERRY
1 co2 0.00103 . 0. 00260 0-0C115 0.002677 2. 31748 0.00012 0. 000081
2 N2 0.00039 0. 00833 0+ 00054 0. 008591 15479244 0. 00015 0, 000261
3 ct '0,16339 0.85191 0:17623 0 878570 . 4495675 0. 032B4 0. 026658
6 c2 007638 0. 07662 0.0B4264 0.078989 0. 93225 0,00788 - 0. 002369
5 c3 0 10988 0. 00331 0.01225 0.003406 0. 27646 -0.09763 0.000098
6 IC4 0.1032% 0.01231 ¢ 10823 0. 012657 011628 0.00499 0. 000344
7 NCE 0.11279 000853 0ak0697 0.008769 0. 08151 -0, 00582 0. 000236
8 1cs 0. 10690 0. 00338 010281 0,003454 0, 03341 -0.00409 0. 000074
9 NC5 0.06257 0. 001%6 ¢./05985 0, 001590 0s 02415 «0.,00272 0.000028
10 cé 011327 0.00112 C- 13943 0. 001081 0.00771L 0.02616 ~0,000018
11 27 0. 07512 0400003 0. 10685 0. 000259 0.00241 0,03173 0. 000228
12 s 0-05875 0. 00008 C. 06958 0. 000050 0.00072 0.01083 -0, 000032
13 c9 0-02627 0. 00001 0. 02287 0. 000035 0. 00022 -0, 00340 -0+ 000004
) cLo Q. 00901 0+ ON000 0500817 05000001 0. 00007 =0. 00084 -0, 000002
15 €11 0. 00103 0400000 0.0C082 0, 000000 0. 00003 =0. 00021 -0, 0010060
16 ti2 000000 0, 00000 0 0coon 0, 000000 0. 00001 0. 00000 0, 600000
SUM = 1. 0C0C 1. 000000 TAAD = 1443374 0. 190338

-
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THE BMOUNT OF CIMPONENT.N = 16

T= 47,00 °F n = B15.00 PSTA R = 10,730 PSIA=CUBIC FT/LB-MCLE®R,
FEED RATE = 2,633670 MOLE/HR Y/F = 0.500000 -
&
INTTTAL VALUE OF LIOQIID AND VAPIR PHASE COMPOSITION =
mEmsmm - = wn
10 COYPONENT X ¥ :__,UJ
T caz 0.062500 0. 006617 o <
2 42 0.062500 0. 029940 S 2 8
3 cl 0-062500 0.923041 I e B %
% c2 0. 0625C0 0.030932 o O B e B
5 3 0~062500 0. 005323 B =
6 1% 04062500 0. 001090 v 85 5 & 8
1 NC4 0..062500 0. 001041 °© g 2 % 9
8 IC5 0.062500 0. 000499 v B OB o <
9 NC5 0.062500 04 000368 m =83 & = 0O
10 cs 0-062500 . 000423 BB 5 B M
11 cr 00062500 0. 000315 z = W o4
12 ca 04062500 0, 000192 = B o B
13 o 0.062500 0. 000094 = Q
1% c1o 0.062500 0. 000045 g » 2
15 i 0.062500 0. 000017 H & 8 &
16 c12 0.062500 0.000007 . B <
TR S+ 1.0000C0 0.999999 H % 3 ©
R S
V/E = 0. 199623200 g a6 x
V = 2,637651000 MOLE/HR s B3
L » 0,001018526  MOLE/HR b &5 2 Z
NO, OF [TERATION = 3 S 4 8
——— — - -—— - - G - - R rlj
) COMPONENT XUEXP) Y{EXPY X{MCOEL) Y{MODEL! K {MODEL ) ERRX ERRY
TTTITTTTTTTTe2 T T h.00605 0400662 0 0c398 C. 0056518 1. 64686 0.00007 0.000001
2 N2 0.00253 - 0. 02998 0.00271 0s 029991 10,964 81 0-00018 0. 000008
3 c1 0,21503 0s 92309 9. 26213 0.923290 3. 48636 0- 04710 0. 000204 .
It c2 0.04723 0. 03093 0. 04362 0. 030927 0. 70183 -0.00361 -0.000006
5 c3 0.02556 0.00533 0402353 0.005322 0s22385 =0, 00203 -0, 000006
5 Ich 0.91191 0. 00109 0.01063 05001087 0.10122 ~D- 00128 ~0, 000003
1 NS4 0.01752 0. 00105 0001441 0. 001036 0.07112 -0 00311 =D 000004
8 1cs 0.01744 0s 00050 0. 01551 0:006493 Os03148 -0,00193 -0. 000005
9 NCS 0.01503 0. 00037 0. 01532 €. 000362 0.02339 0. 00029 =0, 000005
10 o 0.04752 0400042 0. 05049 0. 000404 0, 00792 0 00297 -0, 000016
1 cT 0-08236 0. 00031 0~10140 0.000277 0.00270 0-01904 =0s 000033
12 c8 0.121308 0,000 19 0. 15632 C.000139 0, 00088 0-03324 .  -0.000051
13 co 0.13932 0e 00009 0 14593 v 000043 0.00029 0. 00666 -0, 000046
1% c10 0,11 951 0s00004 0009513 0v000009 0. 00010 =0 12438 -0, 000028
15 cL1 Ol 7488 0600001 C. 04021 0,000902 0. 00004 =0-034564 =0,000010
15 ct2 0.05706 0+ 00000 0. 01844 g, 000000 0. 00002 20,03842 - 0. 000003

- e e

SuM = 1.0CC00 1. 000000 TAAD = 1 36850 0. 002561

- L e -
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NV FASYHd JINDIT FHL J0 NOSTUYINOD

2E°S IHYL

THE AMOUNT OF COMPONENT,N = 16
Ta -8.00 °F > = 250-00 PSIA A= 10,730 PSIA=CUBIC FT/LB-MOLE®R
FSED RATE = 2.637800 MOLE/HR Y/F = 0.500000
INTTIAL VALUE OF L1QUID AND VAPOR PHASE COMPOSITION
10 COMPONEN T X Y
i c12 0.062500 0. 004000 v e
2 H2 0062500 0, 035933 ¥ E
3 cl 0,062500 0. 896975 bR
4 c2 0.062500 0. 044821 N o B =«
5 c3 0.0625€0 0014038 v P g o>
6 16 0. 062500 A, 001311 > 5 & 8
7 NC4 0.062500 0.'002833 °© g 7z =
8 1¢5 0062500 040006522 vo» B o
9 NCS 0.062500 0000632 R B S
19 o 0-0625¢C0 0. 0002 9% = S
11 c7 00062500 0000264 z = &4
12 ca 0.062500 0.000 L44 5
13 c3 0. 062500 s 000055 S = 8
14 c10 0062500 0, 000014 H o> =
15 et 0:062500 0. 000006 “ 8 8
16 e12 0. 062500 0. 000002 . Q
o —w———n———— = E H
SUM = 1.000000 1.000000 - Hoa
o
o 2z
V/F = 04799107600 g @
_ V 2 2.637214000  MOLE/HR =
L = 0,002585411 MILE/HR o % 3
- ¢
NO. OF ITERATION = 3 K .
s mman i —— o
TTTT07 T T TCoMPONENT X(EXP) YiEXPY X TMCDEL) Y IMODEL S K{MODEL ERRX N ERRY
1 2 000175 0. 00400 Ca0CL45 0. 004002 20 65062 =0, 00030 0.,000001
2 N2 0-00110 0.03601 0, €100 0.036026 344 63550 -0. 00010 0,000915
3 c1 3 0.11403 0. 89536 0- 11202 0, 895705 7.67670 -0 00201 0, 000345
4 €2 ' 0. 06160 004481 0405057 0. 044815 0. 85083 ~0.01103 0. 000003
5 c3 0.00821 0. 01400 G~ 07730 04 013979 0, 17361 0. 06909 =0, 000025
6 rcs 0402266 0400130 0. 02189 0 001292 0, 056 64 ~0,00057 - 0. 000009
7 N4 0. 07207 0. 00280 007561 0. 002757 0.03514 0.00354 -0, 000034
8 15 0.04464 0. 00040 0404938 04000575 0. 01121 0.004T4 =0, 000024
9 NCS 006466 0. 00060 0007365 0.0005 64 0. 00735 0,00899 -0.000037
10 6 0-09214 9. 00025 0. 11381 0.000189 0.00159 0.02167 - 0, 000061
1 (37 0.15476 0. 00019 0. 26462 » 6009T4 0. 00035 0, 04986 -0, 000114
12 ce 0. 16507 0. 00006 0.14317 0. 000010 0. 00007 -0 02190 -0, 000052
13 9 0-0 7507 0. 00001 0. 04816 0.000001 0s 00001 - 0. 02691 =0.000008
1% Lo 0.03299 0, 00000 C, 01887 0. 000000 0.00000 -0, 01412 - 0. 00000t
15 (a1 0.00180 000090 0.00634 0: 000000 0,000 00 - 0..00526 -0, 0000C0
15 cL2 0.00393 0.'00000 000215 0.000000 0.00000 ~0.00178 0. 00000N
SUM = 1. 0CCO0 1.000000 3aAn = 1.51173 0. 004559

-— - = —— -

- - - o

- —— - =
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THE AMOQUMNT OF COMPOIERT.N = 16

T = -8.00°F P = 1115.00

FEED RATE = 2.638890 MO E/HR

PSIA R =
vV/F = 0.500000

10. 720

INITIAL VALUE OF LIQUID AND VAP PHASE COMPOBSITION

ASIA-CUBIC FT/LB=MCLE®R

|
[on)
cC
0
(93]
10 COMPONENT X Y "
- — = = - (VS
1 c32 0062500 0.007097
2 9z 0-0625C0 0. 042107 o E; Bog 4
3 cl 0062500 0:909945 it ST
4 c2 0062500 0, 030471 ~ a B =2 I
5 c3 0062500 D. 005333 ~ » B » B
6 1ce 0 062500 0s001356 b b B & @
7 NC4 0.062500 0s 001287 . <z %5 ¢
8 ICS 0. 062500 O 000599 < g g2 L5 2
9 NES 0,062500 0, 000371 v o8 B 2 o
10 cé 0.062500 04000495 th 55
11 ot 0. 062560 0.000274 Hog g @
12 c8 0. 062500 0, 000101 3 %
13 €9 0.062500 0. 000046 ig =
14 c10 0,062500 0.000015 g = £
15 cit 0.062500 04 000004 5 g B A
15 c12 0- 662500 s 000002 & e g
————— el _ W _ g H —
s = 1.000000 1.00000% = g H Y
H s § 2
V/F 1 0.99932500 g v o2
V = 2,637163000 MILE/HR { =R
L = 0.001727104  MOLE/HR ® % B »
o Z
NDs OF ITERATION = 3 w E 6
10 C OMPINENT X(EXP) YTEXP) X (PCDEL) Y{MODEL] KIMODEL) ERRX ERRY
1 2 0.00589 0+00710 0, 0722 C. 007097 0. 96081 0,00133 =00 000000
2 N2 0.004T2 0. 04211 0- 0GE0L 0.042128 6e 85053 0. 00129 0. 000021
3 ¢t . 037190 0: 91002 0. 41306 0e 910229 2415366 0-04116 0, 000205
4 c2 0.04604 0.03047- 0.06890 0, 030448 0.43188 0.02286 -0, 000020
5 " c3 0.03491) 0. 00583 0.04043 0.005813 Ds 14053 0,00552 -0.,000016
6 1C% 002137 0. 00135 0. 01954 0.001345 0.06594 -0, 00143 - 0. 000008
7 NC& 002995 De 00128 £..02727 s 001272 0. 04561 -0. 00268 -0. 000011
3 125 0.03240 0400059 002698 0. 000584 0s02116 -0.00542 -0, 000011t
9 NS - 0-02597 0,/00037 0,02282 0+000358 0. 01532 -0 00315 -0, 000009
10 [ 0407432 0400048 0~04227 _0s 000448 0. 00532 0.00795 -0.000037
11 c7 0.09805 0. 00026 0- 11038 0. 000210 0.00185 0-n1233 ~ - 0. 000050
12 ca 0. 10591 0. 00006 0.08339 . 000053 0.00062 -0.02253 -0. 000006
13 co £.D7952 0. 00003 0. 05801 04000012 0. 00020 -9.02151 -0, 000022
14 clo 004317 0400001 €, 02352 0:000002 04500007 «0s 01965 -0.000007
15 cit q 01696 0, 00000 0, 0C697 0, 000000 0000 0% -0 00999 =0, 000002
16 c12 0.G0894 0,00000 000286 0. 000009 0. 00001 -0, 00608 -0. 000000
SUM = 1.0CC00 1.000000 TAAD = 1-15552 0- 002657

96
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THE AMOUMT OF COMPOIENT.N = 16

£81A-CUBEC ET/LB~MCLE®R

T= -10.00 °F P = BD0.00 PSIA R = 10,720
FEED RATE = 2.543530  MOLE/MR V/F = 0.500000
INITIAL VALUE OF LIQUIC AND VAPIR PHASE COMPOSITION
10 COMPONENT X Y
TITTTTTTTTeaz 0.0625C0 0e003736. oS @ o3
2 ¥2 0.062500 04 002052 P ST«
3 c1 0-062500 0 972656 o -
4 c2 0.062500 0, 020926 x a9 &2 =
5 c3 0.0625C0 0. 000280 S £ 2 &
& 14 0.062500 0.000052 S 9 B 9
7 NC& 0-062500 0. 000068 E =]
8 1c5 0.062500 0. 000067 ) B
9 MCS 0062500 0. 000039 I I
10 s 0.062500 0. 000040 > 0O U i
1t cT 000625C0 0e 000031 Z = ®
12 ca 0062500 0. 000018 = B A
13 ¢o 0.062500 0+ 00001 % o) Q
16 c1o 0- 062500 0, 000015 g Z 5
15 cli 0,062500 0. 000005 B 8 &
16 c12 0.062500 04000001 = o @
———— - ——__ (<
SM s 1.,000000 0.999999 S O g
- N i % &
V/F = 0,799992100 - 3
V = 2.543536070  MOLE/HP 5 5 9
L = 0.000053406 MOLE/HR S & 9
o e
YO, OF ITERATION =, 5 oo H
\ = 5
“““To COMPONENT X(EXP1 Yiexe) X{MCDEL) YIMODEL » KINODE L) ERAX ERRY
T 02 0.00143 "7 0.00374 0000167 0,003737 1.17160 0 00024 -0.000000
2 92 0.00005 0. 00205 0.0CC03 0.002052 12. 78584 0. 00002 =0.0600000
3 c1 10631340 0. 97268 00 1 £267 0:972667 3,12449 -0, 15073 -0, 000011
It 2 0,02353 0402093 0.02420 0s 020926 0,451 86 _ 000057 0, 000000
3 3 0.00169 0. 00028 0.00124 0.000280 0,11813 -0.00045 0. 000000
6 1C4 0, 20056 0, 00005 0, 0C056 0s000052 0s 04819 0. 00000 -0, 000000
7 NCo 0.00177 000007 g.0Cclls 0,009068 0, 03078 -0.00061 0. 000000
8 s 0-00605 0. 00007 0,00233 0. 000067 0.01241 0. 00322 0. 000900
9 HES - 000498 0500004 0. DC244 92009039 0. 008 30 -0.00254 0. 000000
10 (1 0.01702 0.00004 0, 0CBT0 04000040 0.00238- -0, 00812 ¢, 000000
11 c7? 0,01929 " 0,00003 0. 02399 0. 000031 0,00068 -6.01539 0, 000001
12 c8 0.05857 0.00002 0.04912 0. 000017 0.00018 -0-00945 0. 000001
13 co 0rd 4467 0400001 0.12762 0000012 0, 00005 -0,01705 0. 0000073
14 Lo 0.25830 0 00001 0. 36523 0, 000010 0. 00001 0. 11699 0. 000004
T 157 (T S Osl 0695 0.00000 0o 18574 0+000002 000001 0.07879 0, 000001
16 cL2 0. 01902 0. 00000 0,04217 0.000000 000000 0. 02375 0. 000N00
Tt CTTTTTTTTTTTTTTTT - SUN = f~ccco  1.000000 TAAD = 2, 61326 T

ot ot S o s it G o 8 A T s

P s e

aNY JSVHd aINOIT HEL JO NOSINYAWOD $E€°G TIGVL
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THE AMOUNT NF CAMPONENT.N = L6
T= B.00 °F P = 300.G0 PSTA R = 1C.730 PSIA-CUBIC FT/LB=MCLE®R

FEED RATE = 1.,153030 FOLESHR V/F = 0Q-500000
N

INITIAL VALUE OF LIQJUID AND VAPIR PYASE COMPOSITINN

o e . . - ———— i o i e e

ANV FSVYHd dINOIT JHL JO NOSINYAWOD GE°S TVl

10 COAPANENT X Y
1 co2 0-062500 0, 01 4069
2 y2 0.062500 0004437
3 c1 00062500 0. 951393 Q8 4 =
4 c2 04062500 0. 031772 e BoH
5 c3 C.062500 0.001574 o =z B <
5 {3 0. 062500 0. 000015 - 5 5 &
7 NC4 0.062500 0. 00001 4 o < m O
8 1c5 0-062500 D, 000018 . o R A
g NC5 0 062500 0+ D000 1T Bz o
10 c6 0.0625C0 04000053 - T oo =
11 c7 0-062500 0. 000056 o % &
12 cs £.062500 0. 000034 » 5 o
13 €9 0.062500 0.0000 13 w B U4
1% clo 0.0625C0 0. 000027 a8 o g O
15 ¢l 0. 062500 0 0000805 . E B =
15 c12 0- 062500 0 000000 © 2 2 B8
__________________ e e R @
Sud = 1.000000 1.00000d 2 2 2 5
— > 2 & 3
V/F = 04799877900 2] E é
V = 15152992020  MOLE/HR &
L = 0,000058L74  MGLE/HR o 3
- _%
NO. OF TTERATION = 13 3
10 COMPONENT XUEXP) YLEXP) X[ MCDEL) Y{MODEL) KIMODEL) ERRX . ERRY
1 02 000262 0. 01007 0.0C513 0. 010069 255399 0.00251 04000000
2 N2 0.C0007 000444 C. 0C022 4004433 26,080 89 0-00015 0.000000
3 c1 0.0770% 0.95193 0. 18779 . 951963 6459248 0.11075 0. 000040
4 c2 0. 03243 0,03LTT 0. 04734 0. 031771 0487280 0,01491 -0, 000001
5 €3 0o 1646 0. 00157 0 01026 0.001573 0.19946 -0 00620 -0. 000000
6 IC4 €-00008 0.00002 0, 00028 0,000015 - 0,06951 0-00020 = 04 000000
7 NC4 0-00021 0.00002 0,0C040 0a 000014 0.08521 . 0.00019 ~0. 000000
8 ICS 0-00130 0400002 000154 0s000013 0. 015356 0.00024 -0 000000
9 NC5 0-00173 0400002 /" 0, 00210 0.000017 0. 01054 0.00037 -0, 000000
19 c6 0-02294 0,00005 Cs 02617 0, 000051 0.00253 0- 00323 =0 070002
i1 cT 0.06476 0. 00005 0: 09964 C. 000057 0. 00061 0 03488 -0. 000007
12 ce 0. 09969 0400003 0. 16972 0, 000018 0.0001% - 07003 -0, 000012
13 Ly 0. 11754 0. 00001 0.1C686 0.000003 0. 00003 ~0.01068 =0, 000005
14 cLo 042584, 0.00001 o2 7146 0. 000002 0.00001 -0 15438 -0.000009
15 11 0012510 0400000 0s.06580 0, 020000 0,00000 0- 06030 0. 0000CD
16 cL2 0-0111% 0s 00600 0, 06530 0. 900000 0.00000 -0 00589 0. 000000

86

- T

SUM = L« 0CGOY 1,000002 FAAD = 2: 96814 0. 000484

—————— T . o o i i o A 00 S o o T o U P R W e g e -




THE AMOJNT OF COAPOIERT,.N = 16

T =
FEED

NO

a

EST1A-CUBIC FT/LB-MCLE®R

- Pyt
WMo DM =TS N -

15

8-00 °F P = 700 00 PSTA R = 104730
"RATE = 24453830 MOLE/MR V/F = 0.500000
2
INITIAL VALUE OF LIQUID AND VA®OR PHASE COMPOSITION -
[}
to COMPONENT x Y s
e e e e e st i e = = = = R = g bt
1 coz2 00062500 0. 010155
2 N2 0062500 0. 004651 B9 g 2 2
3 c; g.oezsug 0s 33{32? N E Ho® =
4 c «06250 Oe
5 c3 00562500 0. 001755 o E g =
6 1c4 0.062500 0. 000015 o, mom B
7 NC4 02062500 02000014 - <88 B
8 13 0062500 0.000013 < & S
9 NCS 0- 0562500 0. 000015 w B B 2 o
0 cs 00062500 0. 000048 £ 8
1 c? 00062500 02000051 nooQ é 2
2 ca 0- 062500 0. 000031 5 B F é
3 co 0062500 0. 000013 S Q
4 cLo 05062500 0. 000024 S g g 8 -
5 c11 0- 062500 0.070004 o 5 B B K
6 c12 0.062500 0.000001 e B ® 8 89
e mmor——— - n o ®» H H
SUN =  1.000000 0. 997959 H 2 g H ©
-—— = o mw
S 3 & £
V/F = 0,999877909 ¥y 5 9 &
Y = 2.453800000 MOLE/HR £ IS
L = 0.000030109 MILE/HR o 3 =
, OF ITERATION = 3 - Z
COMPONENT X(EXP) Y FEXP] XLMCDEL) YIMCDEL] KIMNDEL) ERRX ERRY
L, - -
coz 0-00285 0001016 0. 00947 Co 010155 1.31993 0. 00662 =0, 000000
N2 0.00009 0500465 0.00055 0. 004652 10442605 0 00046 0. 000000
c1 0- 25105 N. 95131 0.38169 0.951346 306053 0- 13064 0. 0N00 36
c2 . 0.02279 003192 Ce 07540 0s 031917 0,52112 0- 05261 -0. 000005
ca 0.00885 0.00176 0, 01493 C. 001754 0. 144651 0 00608 ~0s 000001
(3 0 00005 0, 00001 0. 00031 04000015 0. 05851 0.00026 -0, 000000
NC4 0.00015 0. 00001 0.00043 C. 000014 0. 03987 0.00028 -0, 000000
{4 0.00092 NyH000 L C#0C100 04000013 0. 01580 0 000083 -0:000000
NC5 0-00128 0.00001 0,00162 Ca 000OL5 0.01131 0.00034 -0, 000000
cé 0.01516 000005 0201713 000046 0.003130 0.00197 ~0. 000001
cT 0,04357 0. 00005 C. 05805 Ce 0DD0%6 0, 00057 0-0L449 -0. 000004
) 0 06792 0.00003 0. 09724 C+000021 0.00027 0402932 - 0, 000008
co 0. 10162 0.00001 0~ 08130 0. 000005 0.00008 0. 02032 ~0s 000005
c10 0.36321 0400001 0. 2€955 0» 000604 0.00002 -0 15366 =0, 000009
c1 009597 0./00000 0,04242 02079700 0400001 -0 05355 =0, 0600001
cLz 0. 02452 0400000 0. 00889 0e 000000 0. 00000 -0-01563 = 0. 000000
SUM = 1,0C000 1. 000001 TAAD = 3.03951 0. 000445

- ——

- B w8 gn o S o e S R S = S s 0 SR 405 P o O
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THE AMOUNT OF COPONENT,N = L6
100

T= 0.00°F P = 300.00 PSIA R = 10.730  FSIA-CUSIC FT/LO-MCLE'R
FEED RATE = 2.,250860 MDLE/HR V/F = 0,500000
z
INITIAL VALUE GF LIQUID AND VAPOR PHASE COMPOSITION C
-t \S
! un
H{H COMPONENT X Y o
oo “
1 ca2 04062500 0. 006002
2 N2 0062500 0s 002101 vos E E 2]
3 cl 0. 0625C0 0,.9646 10 n B R 2
4 c2 0-062500 0. 022708 w o B <« 2
5 c3 0.062500 0. 002301 S 85 4 2 %
6 1C4 0-062500 0. 000330 S 5§ &g B H
T NC4 0.052500 0.0003 11 °© ¢ 7 3 9
8 105 0.062500 0.000151 w £ 2 o Z
9 NG5 0.062500 D¢ 000111 m a8 B X o
10 cé 0062500 0.000123 H = > 5
11 c? 0062500 0.000132 2§ Z
12 ca 0-162500 0. 000075 3 E
13 c9 0~062500 0a 000040 5 * 8
14 cLo 0062500 0. 00001 9 g » 2 -
L5 cil 0.062500 0. 000004 N % © H
16 c12 04062500 04000001 £ 8 <
e e > -
suM =  1.000000 Os 279959 =3 E E G
Qe 8 F
V/F = 0,779753800 g 6oz
Y = 2,250412000  MOLE/HR © H 3o
L = 0,000447T273  MILE/HR o E 2 =
o
O, OF ITERATION = 3 e g &
o - - &
10 COMPANENT X(EXPI Y (ExPY X{HODEL § YiWODELI K(HAGDEL] ERRX ERRY
1 cn2 0.00172 0.00600 0,00270 0. 006003 2.43330 0, 00098 0. 000000
2 N2 0.00006 0,09310 0.0C012 0,003102 28454511 0.00006 0. 000000
3 c1 0.12591 0. 95457 0,15784 0,964792 6068532 0 03193 0, 000120
4 2 ' 001849 0s02271 0. 02065 0,022707 0.81029 0,012186 ~0, 0N0N02
5 c3 0-00894 0. 00230 0. 01429 C. 002299 017595 0.00%535 ~0.000002
5 14 0.00425 0. 00033 0. 0C602 0.000329 0. 05983 0 00177 ~0, 000091
7 NC & 0.00706 0, 00031 0.0¢891 0.000309 0. 03790 0,00185 -0, 000001
8 1C5 0.01056 D. 00015 0401285 41000148 0. 01259 ¢ 00229 ~0, 0n00N2
9 o 0.01112 0. 00011 0.01397 0. 000103 0. 00843 0..00285 -0, DON002
10 Cé © 004042 0. 00012 Q506LTL 0.000109 0.00194 ' 0.02129 ~0.000N11
it c? 0.09897 D. 090 10 0o 17672 £.000072 0.000 45 o 07775 ~0-000032
12 cs : 0418355 0. 00006 023975 0009021 0.00010 0 05620 ~0+ 000040
13 co 0.24508 0. 00002 Ca 16423 0. 000003 0. 00002 -0.0A085 ~0. 00NA12
14 1o 0-17514 0. 00001 0. 08440 0s 000000 0.00000 -0 09074 ~0. 000006
15 ct1 0.05016 0. 09000 0501959 02000000 04000 00 - 0. 03057 ~ 0, 000001
15 cL2 0-01859 003000 0. 00625 0.000000 0.00000 -0 01233 ~0. 000000

""" sEmmmmT RN = 1500060 1. 000000 TAAD = 2 68101 p,001507

B -
- - ———
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THE AMQUMT aF COPOYENT.N = 16

T = =10.00 °F

FEED RATE = 2.06388130

? = 500000

MOL ESFR

PSIA ’

= 1Ca73C

V/F = 0.500C00

INITIAL VALUE OF LIQUID AND VAFIR PHASE COM20SITIAN

FSTA-CUZIC FT/LB-HCLER

101

2
c
o
10 C OMPUNENT X Y o
1 co2 0.062500 02005544 W
2 2 €.0625C0 0. Q02730
E cl 0.0525C0 010562 52 v g 2 Q
A cz 0.0625G0 0. 022814 NS =
5 c3 0.0625C0, 0,.002002 v 8 o e 3
6 1C4 0.0625C0 9 000 347 S B 2 5 %
T NC4 €.0625CC 0. 009274 S g 3 Rk oH
8 I1CS 04062500 0.000138 o 54 08 &
9 . HCS 0.062500 04'€00 101 z QA =
10 ce 0.062500 0. 000093 a 2 5 2 o)
1 c7 0.062500 0. 000079 H B oz 2 %
12 cs 0.0625G0 0.000048 O 2= B 7
13 c? 0,082500 0a 000934 » & W3
14 €10 0,06250C 0. 000CL 3 3 a m
15 cLt 04062500 0, 000005 b B 8 ~
16 ci12 0.0625C0 0. 00000 L . B B &
$J4 s 1.,000000 0s 927339 VR
X, ~ & 3 ©
o o N
V/F = 0.178513200 . -
V = Z.,634835000  FOLE/HR 00 g @ a
L = 0.003994942  POLE/HR . 5 8
A0 CF ITERATIOM = 2 e %
0 COMPINEMT X(EXP) YUEXP S %[ H4COEL YEHOJEL KCrODELT ERAX ERAY
1 co2 0.00223 0. 00556 0,GC331 €.005541 1.51961 0.00137 0. 0DOLC2
2 N2 C.CC007 0. 60273 C.0CCL3 L« 002731 1345562¢C C.00004 Co CCONCH
3 cL 0421054 De 96639 Ca2Ch44 00956471 4e 28552 ¢.01514 0. 001003
4 c2 C.03044 0.02231 C.028]2 Ce022263 0452955 0.01144 ~0.0"0024
5 c3 Ce01310 0. 00200 €. 01493 C.0CL977 0.11976 0r0N344 ~0a NCEN20
-6 Ic4 0.00612 0. 00032 €. 0€550 0.000316 0+ 048413 € £0040 -0, 30GC00
7 NC 4 0.00797 0s 00029 Ca0CE4T 0000273 0.03132 C-£C138 -0, NELOCO
3 {4 001355 0. 00014 o 01£80 £.09013% 0,01143 ~6.CC1¢E3 0. 00ONCO
7 NC 5 0.01318 0, 00010 CJ01153 €. 02093 2.00717 -C-€CO%3 0,070070
10 €6 C.04268 0. 00008 0.03573 €. 000979 0. 002 00 -0,0C324 C.0COCCE
11 c? 0.05785 0.C0GAT €, 113c4 Ca 790064 J. 00051 0,02698 ~0-0reCes
12 9 0-17314 0. 00003 Ca17495 C.000024 04 00012 C-C1979 ~Ca 00CEN2
13 o 0.20957 0. 00001 C.201C2 C«070707 0+ 000¢3 £,C1234 - 7,000
14 10 C.12938 0.00003 Cal2lil Ca000901 0. 000GH 9, 01557 - 2000925
15 A Gu03 8Lt 000000 0403607 C.0C0090 3.090C0 0.00240 «CaCLLCCn
16 cL2 G.01032 0.,00000 €.GC95L €. 022006 9. ceoco £A00018 N, o"ceet
SUN 3 16EGC 1. 0€0702 AD = 0. 72633 C.0C5319

- o i ok i AR it S S o
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THE AMCUNT OF COMPONERT.N = 168
T = 0.00 ° F P = 500,00 PSIA R = 10,73C ©P5I8-CL3IC FT/LB=MCLE®R
FEED_RATE = 2.633710 . MOLEZHQ. VE = 0.500C00
~3
: =
INITIAL VALUZ OF LIQUIC AND VAPIR PHASE COHUPCSITIIN »
o
10 COMP ONCHT X ¥ .
- . \O
1 coz 0.0625C0 0e 005940
2 N2 C+0625C0 0.002810 T g % 82 g
3 cl 0.0625C0 0iS8561 92 n % oo B 2
4 c2 0062500 Q. 021352 tn B o =
5 £3 0.062500 0. 002042 S 5 4 T
6 1c4 0062500 041090303 2 g 3 oH
? NC 4 0.062560 , /0. 000296 o =z 3 O
B 1c¢s 0.0625C0 0. 000136 - 8 & - =4
9 NCS D«062500 0. 000097 m B &2 2 o
10 cé €.062560 04070108 HT S B R
11 c1 0,0625C0 0,000 113 » B 9
12 ca 04062560 04000060 M3 g
13 <2 D.062500 0. 080029 3 = 8
14 c1Q 04062500 0.0000 13 w2 -
15 c1l 0.0625C0 0. 000005 f g g =
15 cL2 04062500 0. 00002 o 8 =
* -
SUM = 1.000000 1. 000C00 % r% = J
it *"J o] g
2 & £
VWE = 0.998504300 o th
V¥ = 2,634722000  MOLE/HR p; ;g 1
L.= 0,003J87312 MOLE/HR 2 S =
N0, OF ITERATION = 2 g 8
10 CONPINENT X{EXP | Y EXPY X(MCCEL? Y(MODEL} K(MDDELI EPRX ERRY
1 caz 0,00321 0.0359 0.0€339 C.005937 1.65729 0,0C038 0.000003
2 N2 0.00013 0. 00281 €aCCC1% £.002811 13,4258C C.00002 0. 000004
3 ¢l 0.199173 00 96625 Co2048? Cs 956350 4446485 0-017%2 Ce 0CLCA0
4 c2 0.03118 002185 003493 Ce021508 0.59027 0. CO500 -C. 090027
5 c3 0.013C¢ 0« €0204 £.01372 . 002031 0.13948 0.30145 -0, 000019
5 . 104 0.00630 0. 00030 CoCL505 €«070303 0405674 ~0.CCO%6 -0, 000000
7 NG 4 0.00980 0.00029 CeCLT45 €.000293 0037 19 ~0,06193 -0, 0000C0
] Ics C.01213 0« 00014 0. 0¢922 Ce 000135 0,013 83 -0:00233 ~€y 00000C
? NCS 0.01204 0.00010 Co0ES4d C«000096 0. €097 55 -6-00201 -0, 0602C1
19 o) 0.03781 0.00011 C»03a50 0000103 0. 06253 0,C5296 -", 000002
11 c? 0.08907. 0.00011 Col2373 (070095 0.00C67 Ne 5234 -C.000010
12 ca 0.1863L% 0. 00095 Co 15340 7+ 0C0035 000617 Te24174 -0, C6ARIY
13 z9 0.20815 04 00071 CelE72% £.000008 0.07004 -2. 03131 -0, 00006
1% cLo Onlé 1l 0. 60001 Ca L2ELS $+000001 0,000C) “0.C1836 -7 07206
15 Lt 0.05335 0, 00000 C» C252% €. 070000 0.N0000 -CcC1ld6 -0. Coancl
. 16 c12 £,02003 0.00000 0s 01257 C. 3C0000 0.90000 -0.60612 ~C BError

Wy e - oL R D D A L S B L S s i ki e M ot BB = D o S e T e o it ey e

-------- -— - SUM = 1.CCCCI 1.020002 1240 = 1.20837 C-097142

i, e e b - ————— -
- T iy Bt A o 2 . o . 2 e
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THE AMCOUNT OF GIJ'1PIJIENTHN = 16

T= 5.00°F P = 500,00 PSIA R = 104736 #3IA-CLBIC FT/LB="ICLE°R
FEED RATE = 1.320530  MOLE/HR V/F = 0.500CG0
=
INITIAL VALUE OF LIQVID AND VAPIR PHASE COYPOSITIUN e
&
10 COMPONENT X Y :i’
1 cnz C+062500 0:002595 _— 2
.2 N2 €.0625CC 0. C08323
3 ct 04062500 0..851252 w8 % E Q
% c2 04062500 0. 076520 g g
5 c3 0.0625€0 0. 003315 g 8 8 = 5
" 1C4 . C.062500 0.012394 S g 8 % O
7 NC4 0.0625C0 00086530 Y mog @
8 IC5 . . 0.062500 0a CO34T6 a o 2]
9 NC5 0.062500 0. 008519 B - B G
10 c6 0.062500 0.001224 g 2 T 8
11 €7 0.0625C0 0.000387 B @ 3 o
. .12 c3 0,0625C0 0. COQL37 & & " 7
13 c? 0.062500 0. CO00 34 o ™
T c10 0.0625C0 0.000011 - =2 g g
15 c11 €.0625C0 04000001 g 3 5 K
16 €12 .. 0.0625CC 0. 000300 m o® o 2
C s B B
T3UM = 1.000000 0.969920 » Z 5 ©
508 5
=
YIF = 0, 973352700 B H 5 =
v = 1.285310000 MOLE/HR L @
L = 0.035217170 MDLE/MR Q 5
0. OF TTERATION = 2 o %
]
- 3
id CONPANENT X(EXP) YT EXP) XTMTLEL) YIMODEL ) KINODEL) ERRX ERR Y
1. 2 0.00103 0.00250 C.CC125 c002667 2, 28365 C-0C012 0,0n0033
2 N2 £.60039 0200833 CaCCC62 00008642 1499730 €.0C018 0. 000205
-3 3 0.14335 0.85191 Ca 15602 €. 830545 4481664 0-02715 0.017762
4 c2 0.0763¢ 0.07562 £.08945 0a 077423 0.928C6 0. 00603 -C. 0C0154
5 c3 0.10988 0:00331 €.01207 s 0C3141 0s27859 -0.05876 ~0. GG0206
6 14 0.10324 0.01231 e 1C160 012677 0.13163 00067 0, 090007
-7 NCo 0.11279 0.00353 Ce 1€C23 €4 003656 0.09264 -0 C2047 0. 020710
3 1c5 10690 0400338 €0 05354 Ce 003242 003946 6202075 0-070017
g NCS 0.06251 0400145 e 05452 001492 3602934 -1.€1235 2. 000011
10 ta 0.11327 0s 00112 Ca 12654 Cs0D1130 0. 00954 9.6C365 -0.000004
11 c7 0,07512 0.00003 Ced €355 £« 062302 0.00312 002025 0.00C26A
12 1 0,058175 0. 00008 €.07795 €.0CJ07L 0,20093 7.01305 -2.na0C12
13 c9 0.02627 0. €001 CaG2961 Ca 360009 00600 11 £-£0L30 -0, 092071
14 C1o 000901 0400000 81140 C.103901 0. 00010 £.CC155 - anCOnLL
15 c1l Cs0PLL3 0400009 CaCCMLI $%0GI000 0#00C 0 2. 006035 - B.cacner
16 c12 c.050ce 000000 €. LY €. 00000 0o 000 0% 3. 00095 o sRrer
SUM = 1.Cccco 1.00000C TAAD 1-£2154 ~116nta

. G o o T s e . R e (. . . . e o - o s 4 o B o - A A S S 9 . A vy e s e o
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THE AMOUNT UJF CJUPINENT,A = 16
T = 47.00 ° F P = B815.00 PS1A R = 1C.72C FSIA-CUBIC FT/‘LS-MCLEOR 104

FEED RATE = Z2.3336170 MOL E/FR ~V¥/F = 0,500000

|
INITIAL VALUE OF L10UID AND VAPIR PHASE COPOSITIGN EE
= £
ID COMPONENT X Y W
____________ 1=
1 coz 0.062500 0u 006617 =
2 NZ 006250 0. 029980
3 cl 0.062500 0.923041 TR 8 2 3
% €2 0.0625C0 08030932 g =B B o=
5 3 0.0625C0 0. 005329 @ O o £ E
6 - IC4 0.062500 0. 0010350 O T -
7 NC4 C.05625C0 96001041 h O g g B
8 1c5 0.0625¢CC 0. 000499 o o0
9 NCS 0.0625€0 0. 000365 R = e
Lo o G+062500 0400054 23 w =z BH £ g
11 cr 0.062500 0. 000315 4 8 53 &5 ™
12 ca 0.0625C0 0. 000198 > = &
13 c? 0.062500 0. 000098 N
14 19 . 0.062506C 0. 900045 = g a U
15 c1t 0.062500 Q#0000 L7 e ® =
16 c12 0.062500 . 0.000007 g 82 § =3
- o G
5U1 2 1.0000C0 Ds 999979 » T 5 8
S S 5 8 5
V/F = 0.794194€00 B3 & &
V = 2,623856000  MOLE/HR noHE {n
L = 0.014313426  MOLE/HR o g
- - ~ % >
NO. OF ITERATION 2 2 5 g
. -0
.10 COMPONEMT . .. X EXP) L YUEXP % {MCCEL) YINODEL) KINEDEL) EPmX ERnY
1 €02 . . 0.00405 0400662 .0C262 Ce 0056608 1.649211 ~0:00013 0, 0C0015
2 N2 0.00252 0,02993 Ce0C235 Cs030024 11.81847 0.€G002 0.06C153
3.. €l. - . 0.21503 0e 92309 Co22417 a923417 3065476 0-€3856 0, 053728
4 2 . 0.04723 0.03093 0.02959 030751 0.71995 ~04C0436 ~0s 070066
5 3 . ' 002556 . 0200533 C.02116 Ca 005211 0.220825 -0.00255 -0, 090067
6 e 0.01131 0. 00109 C.0C853 0.001085 0« L1789 -CaCL26T -0n 0ANCCN
7 NC 4 — 0401752 0400104 CoOIL4L €. 001036 - 0403414 -C.CG517 -0, 0CCrrD
8 Ics 0.01 744 0. 00950 £.01177 €2 000496 0.03903 -2+ €0469 -0.6CICC0
9 NC5 0.015¢€3 0. 00037 0 151 £+000365 0e02940 -0.00257 -0, rORErY
10 c6 0.04752 000042 €. 0265% C. 000414 0a 01056 ~C.0C795 -0, 0000C2
11 c? 0.08236 0..000 31 Gl 1362 £.000304 0400383 -2 C0264 -0.CC00C4
12 € 0.12308% 0. 00019 C41255s €.090131 0. 00133 0.01333 -0, CORGEn
13 c9 0.13932 0. 60009 Col537s C. 0CO0T7 0.00046 £.52719 =0, 07Co1Y
1% €10 0411951 0. 00004 Cil 4430 €.000026 0400017 £:C3632 ~0aPCEnLL
15 c1t Qa0 7485 0%,00001 CaCll%y €=020007 9#,00003 Ce CC904 =P, 027104
16 c12 0a05706 0400000 CaC 4421 t« 0COQOL 0.00C03 -0, 61910 -0, cocend

SUM = 1. cce0n 12000004 T AATTE T 1.t4356  0.07%£7%

——— i = > o o — - ——— e - o [Epe——
- -

vOT
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THE AMOUNT OF COIBONENT,X = 16 105
T= -B.00°F- » = 250,00 PSIA R'= 1Ca730 . FSIA-CLBIC FT/LI-MCLE®R
FEED RATE = 2.639800 MOLE/MR V/F = 0.500C00
=
INITIAL VALUE OF LIQUID AND VAPIR PUASE COMPOSITION E
N B 3 tn
- 10 COMPONENT X ¥ “
- - I
1 coe 0.0625C0 04004000
2 Hz 0.0625C0 0. 035993 U3 2 7 8
- 3 -c1 - 0.062500 0,894 376 B8 B B 2
4 c2 £.062500 0. 044821 o 8 m o<
5 c3 0e 062560 0, 016038 > B B 5 %
6 1Ic4 0.062560 04001311 S B g & #
7 NG4 0.062500 0. 0328 35 o 9 8 g
8 1C5 C.0625C0 0. 000422 - B B =
9 NC5 0.0625CC 041000632 a 2 5 F 4
1o co 0.062500 gs 0002 76 Bn A 2 = S
11 ct 0.062500 0. 000264 > 3 3 B
12 cJ C.0625C0 0. 000 i44 =z B =
.- 13 . .C3. - Cal625C0 04000045 = o Q ™
14 c10 04062500 0a 000018 2 ¥ 92 -
15 c1t 0062500 0. 00000 & 5 H B oM
16 c12 0.062506 0, 000002 g b 8 »CO:
o
5Ud = 1.000060 1. 000000 ' ,‘-3 % Ef B
- - o M
H A
V/F = 0.9930232¢0 0 2 [3;]
V = 2,621337000 MOLE/HR I
L = 0.018410630 MOLE/HR t <
@ g =
NO. OF ITERATION = 2 o, &
' m
10 CONPONE 1T X{EXP) YEEXP) X EMCDEL ) Y{AODEL) K{MODEL) ERRX FRRY -
r
1 coz 0.00175 0400400 0. 0C220 (. 004000 2. 466 68 Z%.0001z TC.000816
2 N2 . £.00110 0, 03601 Co0C13d €. 036085 26, 02831 0005029 0. 000275
3 ct 0011403 0. 89516 £a18672 0896543 e 52544 0.02394 0. 0046911
4 cz . 0.06160 0a 04431 ColT45L £a 044561 0. 80840 ~0LCH25 =0, 000066
5 £3 0.00821 0.01400 . 10653 €.013527 0.17257 0-€7050 -0.0C0421
6 e 0.0224¢ 0, 00130 0,02563 €. 001272 0.06748 -0,00353 -0, 000023
? NC4 0.,07201 0.'C0230 Ca08581 £.D02709 0. 04261 -0, L0066 -0, 006N FN
3 1cs 0.C4664 0400060 e CE135 Ca 000549 040145 ~6sC0669 ~N.00C747
3 NC 5 0.06666 0a 00060 Ca 31363 Ce000528 0.G097% -0.C1022 -G, 0rC0T)
10 co 0.09214% 1. 00025 CoOSET? €2 009161 0, 00229 -0,02142 -0, N00ORA Y
11 ¢t 0al547¢ D. 00019 CeldTls £4073053 0. C00 54 -C-£4560 -0.090129
12 c3 0e165C7 0. 60006 CaCS720 G. 007708 0.00012 -0, 69325 -0, 07C 354
13 ) 0,07507 0. 00001 Ca 02230 T+ 100001 0.00003 -0,€5121 -0 0RO7C 3
1% cLo 0.03255 0400000 001263 £..000730C 9.0C6C] -C-023b6% ~Ca £COCPY
15 ¢l 0.01165 0.00000 ColiCA2H Ca000009 3, 00000 “Ds 00046 - PECICN
16 c1? 0.00393 0. 00003 Ca GOL4Y 24000000 0. 20600 -5.0C287 ¢, Necnee
t
T B R 1.€CCCO  1.020293 A0 = 2.25406  0,0395r5

e > e - o e . ok i S o
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THE AMOUNT DOF COMWOIENT.N = 16

T2 -8,00°F P = 1115.00 PSIA R = 10473¢. (ESIA-CU3IC FT/LS=NCLE®R
FEED RATE = 2.633390 MDLE/HR V/E = C.5CCCOC
=
b~
INITEAL VALUE GF LIQUID AND VAPIR PHASE COMPOSITIIA o
B
- on
10 COMPONENT X Y s
M caz 0.0625C0 s 007057 W
2 Hz - 0.062500 0. 042107 v m g B0
3 cl 0.062500 08909745 B8 = £
- 4 - .c2 - 04062500 0, 030671 o =
5 c3 0.0625CC 04005833 o8 9 5 B
6 Ic4 0.0625C0 0. 001356 —~ & " b &
7 NCé 0.0625C0 0. 004287 oY B g 3
8 1c5 0,062500 0..000599 ° g g =
9 eI 0.0625C0 Qe 000371 - % g o
10 - cé Ca0625(0 0. 000495 e & Z2 B 9
1 c7 0.0625C0 0. 000274 H Z 5 b
12 cl C.0625C0 0,000101 = = E
13 ¢ 0.0625C6 04 0000%6 0
1% ¢1o 0.062500 0. 000015 5 8 2 -
15 ¢1l 0.062500 0. 000004 S 5 3 B
. 15 . c12 0.062500 0w 000002 5B )
. & n
e TR 12000005 » = 38
SU1 = 1.000060 F Jd > g I
H g oz I
V/F 3 047096 3500 R = B
V = 2611079000 MOLE/HR o B
L = 0.027312090 MOLE/MR i z .
0. OF ITERATION = 2 o = B
- ' - - '-ljo
TTT107 T COXPOMENT XUEXPI YLEXP] XIELOC ] Y IMOOEL] K (MDD EL) ERRX ER?Y
T o2 0.00589 0. 00710 T CaCC857 €.00T062 T 0.89118 C.C0206 =0.000CCT
2 N2 0.00472 e 04211 C.01CE1 Ca 042299 4e43T17 0.00485 N,000346
.3 _C1 0.3719C 0.91002 £255662 €. 910691 1.73028 9, 15631 0. 003584
4 c2 . 0.04604 0. 03047 C.0783L 0027744 Ge 430 €6 0.C2371 -0 000416
5 c3 . 0.03491 0. 00583 Co 02983 €.005500 0a 15659 CaCCO35 ~0.030100
6 1c4 0,02137 0.00135 C.C1257 £.0C1350 0.12177 -0-01025 0, 0C00C?
T NC & . . €.02995 0. 00128 Ca0167; €.001281 0.03653 =7:015C9 Co CCOCE3
3 €5 0.0324C Ds 00059 CoDLAOT s 060595 0s 048C3 ~0~C1535 0.070003
. 9. NG5 0.02597 0400037 C.N1164 £,000168 0.03576 -0.01564 0. PRRCE2
10 Cé 0.07432 0. 00048 o 02626 £. 000496 0,01531 ~0.04223 0. 0fCCCT
1L cT 0.09805 0. 00026 €.04575 000263 0.07665 -9.05756 06 QLLCAD
12 o Ce10591 0. 00006 C.03962 £.000097 0.00276 -¢,C7005 Ga 006N 117
12 c9 Ce0T952 0.00003 £.04232 £.009041 0.00110 “Caf4206 0. 000507
1% cL0 C.04317 0+00001 Ce 02733 060012 0.00851 ~0-G1394 7. 03CCCa
15 1t C.0169¢ 0000040 001117 4002203 0. 20021 -C.n0708 0a CFCAAL
16 c2 3400874 0, 00000 CoCCTL3 Co 200801 G 00615 -0, L0263, 0.CCE0CT
"""""" TTTTTSUN = T1.ccced”  1.000302 1A2D = 1.0E958  C.c33133"

- = —— - —— -

- e v o i o e e T e (e e e o S T A U o St S P - e
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THE AMCUNT QF COAPINENT N = 16

T= 0.00 °F P = 300.00 PSIA R = 1€,730 . F514-CL3IC FT/LB-HCLE’R
FEED RATE = 24250830 MOLE/FR V/F = 0.5000C0 107
INITIAL VALJE OF L1GJ1D AND VAPIR PRASE COMPOSITION <!
— &
10 COMPINENT X ¥ b
e _— w
1 ca2 0.062500 0. 006002 N
2 N2 €.0625C0 0,003101 (S
3 cl 0.0625C0 0, 96546140
4 €2 0.0625C0 _  0.022708 vy 2 4 §
5 c3 0062500 0. 002301 g W
- 6 14 0.0625C0 0.009330 w & @ o< >
7 NC4 0.062500 04000311 8 & x B %
8 15 0.0625C0 0. 0001351 : 5 S 7
9 HC 5 0.0625C0 0s 000111 o g 8 &
.10 6 0.062500 0. 000123 o OB g 2
11 c7 0.062560 04000112 0 H = o
12 . .Ca 0,0625CC 0. 000075 H % z g "
13 e 0.0625C0 0o 000040 R S
- . 1% . 1o 04062500 0. 090019 N H
15 c11 0.0625C0 0.,000004 z2 g [ ©
16 . . ci2 C.0625C0 0e000001 5 = % o
— TSUM = 1.000000 . . 0.794993 = : 5 o
=~
—— s
5 8 4 °©
V/F = 0. J985437C0 o w
. V = 2,247532000  FOLE/FR 9 9 & £
L = 0.003327370 POLE/HR TR £
Ce i o oA
NO. OF ITERATION = 2 ‘ o
S - . . < = é
e ———— . —_— o -
10 COMPONENT X(EXP} Y(EXP) XMCDEL) Y(MODEL) KTMODEL) ERRX ERAY
s Sl - €D2 - . Ca001T2 0. 00600 0. GCIST t. 0C6001 2.53353 6. 0C065 Ca 020CC5
2 Nz 000006 0. 00310 £.CCCOS Ce 003102 32463286 000004 Ce 070004
- 3 .. ¢t 0.12591 - 0556467 Ce11654 Ce 964791 Ta 25635 C,60719 0. 001151
% c2 0.01849 0.02271 Co C2244 €.022678 0. 840 15 €. €853 -0, 06007
5 c3 .+ 0.00894 0200230 0.01C55 €. 002284 0. 17978 9.C0378 ~C. 000015
5 1cs 0,00425 0. 00033 0.0C423 €+ 000329 0« 06390 0.C0091 -0, 0000C0
7 NC 4 0.00706 0 00931 CaCC625 $+02030? 0,04117 CeCONGG -0, n0OoNre
8 15 0.01056 0. 00015 Co CCBSY £.000149 0.01395 £.0C0LS =0 01005
9 NC5 €.01112 0200011 Ch GCF5) C0C0109 0400943 32 6L042 -0.00nen]
10 rh 0.04042 0s.00012 €. 04310 ;000117 0. 00225 0.€1145 -0, 090643
1 ct 0.09897 0s 00010 €n L4106 €. 000051 0400054 €.C7089 -0.0C0014
12 ca Cel 8355 0.706006 €. 25673 €. 000737 0.00012 0-12559 ~2400CN24
13 c9 0424508 0e 00902 Ce2:122 £. 000007 0.00003 9.C2130 -0.0r0n1%
14 c1o 0.17514 0. 00901 Cod'2637 €«0C0001 0. COOCL -£.C2537 ~Ca 00PICS
.15 ctl 0.05016 0406000 €. €254 €.030900 2, 00000 -C-01472 - 2. 050001
16 L2 0403859 0400000 C.[CC5% ) €4,200800 g, 900055 -0.00717 -0 £3NArG

it o e o e s B = Ry s s s e e

SUH = 1-0C0CY 14002004 18480 = 166663 c.oci7ed

e 0 . o ek U el ot e e ot S e e o

- - —
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THE AMGUNT OF COAPONENT.N = 16

T.=

FEED R

8.00 °F

ATE = 1.153030

o]

=  30C.00

MOLE/HR

PSIA R

Y/E = 0.50C0CC

1. 720

F314-CUBIC FT/LB-MCLE®R

=3
o=
INITIAL VALJE OF LIQUIC ANC VAPOR PHASE CONPOSITION oz
™=
1D COMPONENT X Y o
- -— 1sy
1 c12 C.0625C0 0.010067 G
2 9 0.,0625C0 O 004437 momo8 o3 Q
3 cL 0.062500 049518913 n8 g
4 €2 0.0625€0 0.031212 S =B B =
5 c3 0.0625C0 0. 001574 w 9 ®m g B
6 1c4 0.0625CC 04000015 S8 B8 5 B A
T NC4 0.0625G0 0. 000014 - . & § ¢ &
] 1cs 0.0625C0 . 0. 0000110 - o a o WO
9 NC5 04062500 0. 000017 N = e
10 c5 0.0625C0 04000053 0 H T O
11 c7 040625C0 0. 000056 N § 5 E 9
12 co 0.0625C0 0s 0000 34 B w3
13 c7 0.062560 0.000013 e B
14 €19 0.0625C0 04000027 = g o
15 cil 0.0625GC 0. 000006 g = 2 L
16 ciLz 0.0625C0 0. 003000 5 2 38 B
g th
SUM = 1.00C0C0 1, 000000 » = B B
- - H % 8 g
V/E =2 0,743377900 R 3 & E
v = 1,152317000  MOLE/HR o H 7
L = 0,000232677 . MOLE/MR - Moo
) g =
ND. OF ITERATION = 2 A g
N r
0 C OMPONET W EAP) YIEXP) X{MCCEL) Y{40DEL) K{MIDEL) ERAX ceoY
L]
1 oz 0.00262 0.0L007 C-0C534 €.010069 2.545C9 0.0013% T0.060¢C0
2 N2 0.00001 Qe 00444 £.0C02) _ Ce0044138 25483601 C.£CO01D 0~ 000CA0
3 c1 . 0.07704 0s 95193 te19602 Ca951%63 6455817 0.C6011 N, 0NCD&%
4 c2 0403243 0. 03177 €. 04525 C. 031771 0,d7122 0.C0404 -0, 00000
5 c3 0.01446 0.00157 Co01CED s 001573 0s19933 -0.00857 -C, 0L00C0
6 e 0.00008 0. CO002 C.0C027 €.000015 007435 £.0C012 -0, 0000NND
1 NC% 0.00021 0. 0004 .0CC3? €. 000014 0. 04851 cancooa ~0.0700¢0
8 1cs 0400130 0. 00002 CaCLl4b 0000013 0.01682 -C.CC022 - . 0CORCN
9 NC 5 C.00173 0. 000D 2 C.C153 e 000017 001158 ~0.0C026 -C, 0Cnece
10 ch 0.02254 0 00005 002425 Ca 000051 0.00285 -0.70497T -0, 8B0CCL
11 c? 0.06476 0s00005 Lo CS173 Ce 000048 0.00070 c-c03la -0, 0000C6
12 c3 0409968 0. 00003 €o1€€59 7e0C00L9 0.00015 0. C1922 -2, CoCn11
13 co C.ll754 0400001 Ca1C633 C. 000293 9.00004 -0.£3383 -Ca ACCECS
14 cLe Ca42584 0. 00001 ge278C? Ce 208072 0. 0091 -0 1994 0. Creae
15 cit 00126 10 04 00000 Lo 04797 £.020070 8. 00GLA -C.07577 C. 07000
16 €12 0.01119 Ds 00000 Co CLS9D 2., 001000 000800 -3.CCTL2 C. OR0500
SN = 1. 0€CC0 1< 780001 FAAD T7.9239%4 T D.CRCECd
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TAE ANOJHT UF CO4PONENT.N = lc

Fiii-€LBIC FT/L3-MLLZA

T = deC0 °F F s TLEe00  F3IA A = LIONTR
FIZD WTE = 2a133J320 FOLLZFR V/F = J.500CGC
13
INITIAL YALUE 3F LISJIC AND vAPJA 29ASE CONPOSITION E
tn
10 SLWIIZIT A ¢ i
1 cJ2 Cel625CC 3= 013455
2 12 CoCB25CC 2w00%4651 3 2 g 9
3 cL Ca0625CC 3.751288 g mom 2
4 2 Cove25CC Je 034921 N 8 B s =
5 - c3 0.0625CC 12091 755, S X »
> 1Ce 0,0625CC 3. £35S > B @ 3 7
' Jpr C.0625CC 7. 033014 o 5 0% 38
] 105 C.0625CC 2. 090913 w 8 B o Z
) NS G.CE25CC 74831915 o 2 8 E g
1o T Lo 040625C0 9.002049 5 5 8 5 ™
11 cr 0.0625Cu e 02GA51 5 = 2
12 ¥ CaCE2CC 70 00U 11 B & =
i3 £l 0. 0e25(C 0.003013 = o 8 ©
1+, c13 0:0£25CC 0. CICO24 g ® z
13 c1lL C.0625LU 20 003504 g Hq X H
16 c12 Ce0625C0 Je 030001 S 8 9
H o H
—m——- - 7T X
SJ1 = l.0aCeCe 3.991339 52 8 %ﬂ :
] E Z &
V/E = 0413347190 1 &
J = 2493342026  FOLE/FR . o Mmoo
L = 0,30)33/372  POLE/HR : 3
[«] % %
T lJe OF ITERATION = 2 il o
1) GaMPUIE T XUEXF) Y EXP) XIMCOEC) Y(HCIEL) K{NGCEL) _Enax ~CEARY
i cIe Ce002E:Z ds 61016 CnciC2T C.a1C155 1428747 0,00503 0. 00CLCC
2 32 0.0000% Ne QD465 C>CCCEL €. 003651 7454257 €.CCO40 0. 0C0CCN
.3 cl 0.25105 9e.35131 Lat24U3 1951340 2.92411 .0,0743Q- - _£.,000055.
% c2 - C.02279 9.0J192 CoCECT3 €e031917 0,51521L 0,C3513 ~Cs 060CC
5 o3 0.,00885 0.00476 . CaC1E72 €+ 001754 0213545 a.0c321 -¢.ceecel
6 Ics 0.0000% 9. €3201 ¢.6CL23 .000015 0,06959 ¢,0C017 ~0, 0CCLCO
1 . NC& G.0001E 12400C0L LR LCEy .CaUCD0L% 0. 3%2.C1 .-€.CCO15 =0.000CC0.
3 1C5 €.05C92 JoB000 L CaCCCEo (4000013 0.019¢2 ~C.6C026 =L, CCOCCO -
¥ NS CaGUL2E 0400001 CaCC137 2000015 0.01397 -0.00022 - Ce-CCLLCC-
Lo Co Gn0151¢€ 24 0000 CoCL4C3 300046 0,CJ429 ~Ca0C336 -C.0NGCE1
11 T 0:06457 000205 CaClEll €.000047 04C0122 »(.CCa11 =0, UCOCCI
12 cd Ca06752 2. 00032 CaGlier €»203923 0400029 -3.CC757 «Cy GCCLLS
13 (o) £.1C162 32 CUOUL C.3722) €. 0C9008 0,00211 . -C.04623 .=Ca CCCCCH
Le 10 Codt321 0422091 G 20250 ¢, 0cg0s 04CO0CH -C.2C735 -£.9200Ca
15 cli 0.03331 JeCD 300 Ca4275 €. 300000 . GoC00C2Z <C.C631T -Ce GOOUCL
15 12 (:u2452 7463 100 ook SE% €.110093¢C 0.00000 -CaC1743 -Co 0C0DCO
UM = 1.080v) 1.0CCCCl 18AC 2.58500 L. o%csEcs

-

e
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THE AMOJNT OF CIAPIONENT.N = 16 110

T= =10.00 °F P = 500,00 PSIA R = 1€a720 | FSIA-CUBIC FT/LB-HCLE°R
FEED RATE = 2,533330  MOLE/FR V/F =._D.500CCC 5
&
INITIAL VALUE OF LIQUID ANC VAPOR PHASE CQWPOSITION ]
1951
to COHPANENT X Y >
1 c12 0.0625€0 0= 00 5544 !, T T o .~ O
2 N2 0.0625C0 0. 0027130 B8 &8 8 2
3 cl 0.062500 041966292 o 8 8B o I
4 cz €.0625C0 i0.022314 S 8 5 =2 ®
5 c3. 0.0625C0 0.092002 S @ =T T oH
6 {3 0.062500 04000307 P <~ g B3
7 NC% 04062500 0. 000294 a < =
8 1csS C.0625CC 0.000138 Q0" o 3
9 NC5 0.0625C0 0. 000101 | 4 é £ 9
10 6 0.062560 04800083 > O i
1 cT 0.062500 04 000079 A
12 ca €.0625C0 0. 000048 5 o H
13, c9 C.0625CC 0, 000034 2 B 2
14 ¢lo 0.0625C0 0. 000019 g E 5 K
15 Cll- 0.062500 040009085 g 53 @ Q
16 €12~ 0.062500 0e 000001 H &4 &
— » 2 &4 d
s$i4 2 1.000CC0 0,999999 =R 5 o
H 8 Z =
T B
V/F = 04073513200 Como
V = 2639315300  NOLE/FR L
L = 0.003924942 MOLE/HR S Z . %
MO. OF ITERATION = 2 S, 5?1
4 B
10 COMPONENT X {TRCINARY ) YIORDINARY] ¥(MCOELI Y[MODEL} K| MODEL) ERRX £RAY
’
1 co2 0400419 000554 C.0C331 €.005541 1.51901 ~0.CCOo54 Ge 000002
2 2 0.C0019 0.00273 0. 0C013 (. 002731 18455620 -C-0C004% Ca000N0%
3 et 0. 27078 0s 96645 Ca 2C444 £a9664T1 4423653 -0.06510 0. 0009413
4 c2 0. 04809 0. 02231 Ce02812 022263 0. 52955 -0.00601 =0, 00CC 24
5 3 7.01873 0.00200 C- 1493 C.0C1979 0. 11976 -C. ¢2219 -0.000018 i
6 (3 0. 0827 0.00031 CaCL59) €.0C0316 0.04843 -0.C0175 0. 0C0AC1L
7 NC4 0. C1195 0,'00029 €0CB47 €« 070273 0.03132 -0.N0260 C. 000002
8 IC5 9.0157% 0. €0001 CaC1£8) C.090134 0.01143 ~C.C0383 0.0n0123
9 NCS 0,C1687 0, 00010 CeC 1055 .0000%9 0.00777 -0, 00412 0. £C00C2
10 co 0405143 0. 00007 Ca£2573 €. 2C0073 0.00200 -0, 01205 0.06cCN?
L1 c? 0.14098 0. 00005 €, 1130} €. 0003564 000051 -9 015615 0.0r 0018
12 cs 0. 15900 0. 07001 €.17495 22000024 0, 00012 £a03413 C.0CCNT2
13 c9 3314164 0+00000 Ca 26102 £+00900% 0.00003 - 68027 0- 1060664
14 cio 2. L8348 0, 00000 Ca13131 €. 3C0601 2400001 0. N6147 r.ocooel
15 c1l 0.02275 0» 03200 0203652 000000 7.000¢0 N.C1775 ¢~ cacocn
16 1z 9.€0583 9. C0000 CaCCa51 €,002000 0.000¢0 G.00A6T 0, 0RCONO

- - SUM = loCCCCa 1. 053002 304D = 1,92915 C.tcT23g

5 o e i e sk i ol ) R e T R e A W Ay b A e s e M PR N TR A R S A Y S S A A v b e o e
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THE AMOUNT OF CJOYPOMENTN = 16

T=. 0,00°F P = 5C0.00 PSIA R = 10a720 . FSIA-CUBIC FT/LB-NCLE®R 111
FZED.MATE. = .2.638T10  MOLE/HR V/F = 0.50CCCC
. 5
INITIAL VALUE OF LIGUID AND VAPIR PHASE COMPOSIT IUN g
(%3]
1 COYPONENT X Y "
S &
1 coz2 0.0625G0 0005740
2 N2 0.0425€0 0.002810 HoZ Hd 43 8
3 c1 0.062506 Oe 9661;2 z . 8 5 o z
4 c2 04062500 0. G21852
5 cJ ¢.062560 0. 002042 S 4 % S
6 1C4 040625CC 04000303 < 7 2 8
T NG % 0.0625C0 . 0. 0002 9% m b =z 93 &
8 1es 0.0625C0 0. 000 L36 z B =
9 NC5 0.06250C 041000097 w 9 2 2 o
10 cé 0.0625C0 0 000108 e 5 |
11 c? 0062500 0. 000113 i = B2
12 c3 0.0625C0 0. 000080 o 8 & =
13 o 0,0625C6 . 0,000029 S 4 o Q H
14 cLo 0.0625C0 Qk 0000 18 . q ¥ 2 =
15 cl1 . 0e.D6250C0 O« D02005 (=] % F; o) H
16 c12 0.0625C0 0. 000002 o 2 9
-— | n g E — =
SUA = 1.0000C0 1.000000 =IO T
zZ 44 © 9w
g O 2 =
V/F = 0,113506300 ¥y < @9 2
V = 2634722000 MOLE/HR - S I
L = 0.003937312  MOLE/FR » 2 o
H 5l % %
NOe OF ITERATION = 2 -

0 COFPINENT X(ORCINARY | YIOROINARY? X{FCOEL) YIHDDEL] KIMODEL) ERRX “TEasy
1 caz2 0,00418 0e 00594 CoCC337 €.005737 1. 65729 ~¢,00059 0.000001
2 N2 0.00020 0.00231 C.0CC14 ¥ C.002011 18442580 -C-CCO05 0000004
3 1 0426291 00 96635 0. 20487 Ca 966358 4,66485 -0.04628 0. 0C0966
IS c2 0e 4292 0. 02135 060349) €. 0215300 0459027 -04005% -0, 060C1A
5 c3 0401667 0.00204 Ca01372 £.002021 0.13948 -0,00216 -0-N0rR4
5 1C4 0.C0674 06,000 30 Co CC565 3000303 0.03617% -0.00140 . 000001
7 NC4 €. £1.000 0. 00029 Ce0CT05 £o0002 73 0.03717 -0.00213 Co 000021
8 1C5 Oaclz73 0. 00013 €ac€922 €.090135 0.01383 -0-C0278 0- ncenen
9 NCS 001312 0. 00007 CaCCS44 2. 300095 0. 00955 -0.03339 0. 00CNC2
10 cé 0.C5304 0..00010 CuC3E56 0000103 0.00253 -0,£1227 1. 6ROCOG
11 cT 9016517 0400008 Cn 13373 €. 260095 0. 00067 -0.02316 €. NCCN17
12 z 2. 13167 7400902 Co 19302 4302335 029017 C.02375 . 0CCOLS
13 c9 Oe 11364 0 00020 Cule?2% 24000009 gx 30004 £.05720 T
14 cto 9407936 0. 02000 Co L2614 26203091 e COR01L 85402 0. F 00Ty
15 i1 0. 02387 0 00000 Ou 0252 (. 060009 9,00000 0.017€2 C.0conon
16 cL2 0. COT16 0» 00000 C.01297 €. 000000 000000 0.€9575 0. CCOCCT

SUM = 1.CLECD 1,070032 TARD = 1.61644 0.0056C%

1T



THE AICUNT TF TP INENTWA = 1S

T s 50.00 °F P s 500400 P5IA A 2 10,730 PSIA-EUBIC FT/LY-NLLER
- 112
FEZ) NATE = L.J21)53G  SCLE/FR VIE = Ca5CCCCC
. i -
CLALTIAL VaLJS JF LICJIL ANC VAPIR P 1AZE COAPOSIT [ e
£
£
1 CIWENT A Y o
1 ca2 C+0625L6 0.002595 B
.2 N2 -0.062566 D6 €03323 N o
3 c1 G404 256G Os E31252 !
4 ¢? 0.0£25¢C0 04074820 . B E % e
5 €3 C.0825¢C 0.001315 o o < 3
> tca C.0825CC 00012394
? NC+ 0.0¢25C6 0. C94430 e % g & &
3 1C5 CaL625CC 0,003416 e 5, 2§ g
9 nes C.0625CC 0. 001519 o 8 F S
10 € C.0E23CC Je0012286 O ™ w
11 ct 0.0£25CC 24000387 w8 < E 8
12 ¢4 €.0625C6 0. Q00137 n g
13 3 €.0625CC 04000034 noE R " g
e cio 0.0£25C0 _0.€03311 v a B
L5 clLt C.0E25CC 0. €061 e a 0 o
Ly .ti2 C.0625CC d. £J30¢C0 e % ﬂg’ § 0
i i 5
SUM s 1.€00000 24967720 o 2 E 2B
- n H O
i o = ! =
V/E 2 3, 0113332180 > % B % r’.“_.g
¥ = 1, 245313036 ~ MOLE/E? g = 6 %
L = 3433321)112  PULE/MR R " &
]
N9 IF TISRATIIN = 2 » 8 9 9 »
; ﬁ i : - S <R
13 _COrPINSIT  XAGRLINARY) Y(IRBINARY! XIMCCEL) . YIMCDEL) _KAtHOCEL) _ERAX. EARY.
A €2 0sCUL15 000363 CoGCL25 002667 2 283 €3 €. 60000 =0.0Q0C3
2 12 0. €005% 0. 00859 ~ Le0LGEL €2 098642 1499750 ¢eCGO3 =Cs0CCO5H
3 clL Qs 17622 ~2..879357 LalG§602 ' € 031545 %.al6¢h 0.0043L =0 GCAIES
& c2 2.60842 0. €783973 €.03945 .077423 0.92BC& €,01397 =0, 002527
3 3 0461225 9400034 ¢.Cl201. Ce2031451 0s.27395. -CaQLLL3 — 08002751
5 IC4 3410623 0.0L256 CelClel Ca0L2677 . 0Oel3l6d - «0,01466 =0.00€135
7 NC4 0 106517 0.£0377 C-1CC2] €2003650 0.09284 ~0,01565 . =0a000211.
3 ICS 0.10231 0-003"5 CQCQJ:'I'O 0.003442 0003946 "0:01566 “00000055
.9 NCS _0.65935 0. 00 149 CaGE45 1 Ga001%920 0«02 24 ~C.009¢3 -0aGCCOLT.
19 6 0.13943 2. 00108 | - s 12654 901130 0400954 -0,02251 0. CCECI5
1L c? 0. 10685 0400003 Co1C355 C4962302 04003127, =0.01148 LeOCC232.
12 c3 da £0698 0. 00005 Col77%s £.002071 0.£00%4 2:0£482 0.0€0020 -
1) ). 902237 0. 00201 CaCZSEL. €a0C3007 04000 2L 0,240 -0.000CCA. -
14 cLo 3.€03L7 0400000 CaCllay (= 90JC0L 0.00010 0,00239 C.ccacce
13 clL J.00C32 14 £0003. ZeCCLL] £..000003 0.09004.. 0.0C027 C.ccCCle -
16 cL2 04C00006 0, t0g0d £.GE0cs J2.000000 0sCO0Ci 8,0c005 €+ 000963

[ I

SUM = 1.00cc0 L l.0caaac 284D 3 | 1e50519 0.05561C




THE AMGUNT OF COAPINEMT.N = 16

To= 47,90 ®° F

FEED RATE = 2,638670

P = B81%.00 PSIA

MOLE/KR

R = 10,730

V/F = 0.5CCCCC

INITIAL VALUE OF L1QUID AND VAPUR PHASE COMPOSITTON

FSTA-CUBIC FT/LB-MCLE®®

|
5
10 COMPUNEN T x v o
1 cuz 0.0625C0 04006617 w
2 N2 04062500 0. 029340
3 cl C.0625C0C QuP2304 1 H x> E Q
4 c2 0.062500 D, 030337 8 B g
5 c3 0.0625C0 0.008329 ~ ]
. -6 1c4. 0.062500 041001090 S % S g
7 NG4 0.0625C0 0. 00 1041 L B mo
8 125 040825C0 0. 000499 oo = B 8
9 NC5 0.0625C0 0410001 48 S B =
10 co 0.0625C0 0. 000423 g 2 T 4
1 ct 00062500 0. 000315 " O 5N
12 ¢d 0.0625C0 0. 000158 0 % g g
13 c9 0.0625CC 04000038 B & 4
14 cto 0.062500 0 000945 ® a i
15 ci1 0.062500 0. 00001 7 S 08 @ 2 -
16 c12 Ca062500 0. 000007 ' o é 53 &
SUM = 1.000GCO 04999799 v 5 =2 & E
w F » H U
——— - ———— = H oA
» T H O 4w
V/E 2 0. 3943946C0 o O Z2 =
V = 2623356000  MOLE/HR g = @9 2
L = 0,015013620  MOLE/HR =T
0. CF ITERATIN = 2 208 2 B
. £ 8
10 . COMPONENT X [CRCINARY) YIORDINARY) XIMCCEL | Y{MODEL} K (MODEL) ERRX EPRY
1)
1 o2 _ 0.003980 0. 00662 CaGC3eE2 €. 006608 1469211 -0.00006 D.00CCI4
2 N2 0. 00271 0¢ 02999 0.00233 £e 030024 11,31847 -0.00016 0.00N144
-3 cl 0426213 0. 92129 Cs23417 923417 3¢ 65476 ~0.0C856 "0a 00525
4 c2 . 0404362 0,03073 [ELTE €.030751 0a 71995 -3,C£075 -0.006067
5 c3 0.02353 0.00532 0.02114 CenCs5211 0422825 ~0.00062 ~0. 0CCOS2
6 Ica 0. 01663 0. 00109 CoCCB5S C+ 001035 0.11789 -0.00139 0-0rcRr?
T . NC4 0401441 0a'00104% 0s 01161 001036 0. 08414 -0,0C206 0.000C93
8 ics 2.C1551 0. 00049 CaCLIT7 .0004%6 04033€) ~C.CC276 Ca 100
9 NC 5 9.C1532 0s 00036 0n011EL Ce 000355 0. 02940 -2.00286 0. 0CCGrs
10 G6 04 C5G45 0s 00040 £.C3¢5% C. 000416 0. 01056 ~0.01072 Co 0OATT4
11 e7 0« 10140 0. 00823 C.07362 €. 00030% 0. £0383 -£,02163 4. 0CC029
12 c3 0.15632 0. 000 14 Co12555 74030181 0.00133 -0-€1971 0e 020242
13 c9 2414598 0.00004 Lo 12275 €. 060277 0. 00045 7.02053 Ca 00024
14 clo 0a€9513 0.00001 Caldbdy Ca0C002¢ 0.00617 0-Ccl20 €. 0CEOLT
15 cit 904021 0..00300 ol 1746 24000007 2.G00CY C-06343 0, 90CoCS
16 c12 0.01864 000000 CoQ4421 €. 030921 9.08003 3.62924 c.0noart
SUM = 1,0CCC 1. 0C009% 1AAD"= 141477 D.C243€63

—— e o 2 i o A S e s e e S S T e S 2 O -
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THE AMCUNT OF CJHP0 IENT.N = 16

T2 =8.00 °F P = 250,00 PSIA R = 10736 | FSIA-CUBIC FT/LB-MCLER 114
FEED RATE = 2,639800  MOLE/HR V/F = 0,500C00 )
INITIAL VALUE OF LIQUIC ANG VAPIR PHASE COMPOSITIIN <
y Jus}
10 COMPONENT X - Y E
w
1 caz 04062500 0. 005000 n
2 42 0,06 2500 Q035993 =
3 cL .062500 0. 835976 = = M » A
4 c2 0.062500 004568 21 E § 8 5 ¢
5 c3 0.062500 0e014038 ¥ 8 £ S
5 1C4 0.062500 0, 00031} il N
? NC4 0.0625C0 - 0,,002335 = T
8 1G5 0.062500 02000622 SR %
9 NCS 0.0625C0 0. 000632 ' o = 9
10 ch 0.0625C0 0. GO0Z 94 9 2
i cr 0.0625C0 04000264 o 0 Q
12 c3 0.062500 08 000446 =
13 . €9 €.0625G0 0. 000045 & w E ow 1
14 c1o0 0.0625C0 0. 000018 o &8 & B &
15 ¢ 0.062500 n. 000006 o % 7
15 cLe 0.0625C0 04000002 S -
v oM OB oa 8
SU4 = 1.0000CC 1,000000 .9 4 2 &
Q ® © "
N8 B9
V/F = 0.)13028200 L 8@ 4 =z
¥ = 2,621339000 MOLE/HR - O B
L = 0.01864106J0  MOLE/HR o = B 0
= 88 °
9D OF ITERATION = 2 tn o O p
H Z
& 8
10 COMPONENT  X{JRCINARY] YIGROINARYL X{MCCEL] YLICCEL] K{MODEL] EARX TTTTTERRY T
1 a2 0400145 0. 00400 00220 €« 004000 2, 46668 0,0C0148 0.600015
2 N2 0.C0100 0.03603 0. 0C1B3 €. 036085 26.02831 040033 Ca0C0210
3 c1 0. 11202 0. 89570 0.18672 €. 895543 be52544 0.02595 0. 004586
4 . cz 0.05057 0.04482  Ca0T494 Ce 044561 0. 80840 0,09478 ~Ca NCODA"
5 c3 . 0407730 0.01398 Ca1CE53 €.013527 00 17257 C-cC141 -0.0N0376
6 1Co 3.02189 0. 00129 Ca07583 Co 001272 0406748 -0.0026 -0, 000014
7 NC4 0407561 0.00277 C.08531 . 002703 0.04291 -0.01220 -0. 0FOCHS
8 1C5 0.,04938 04,000 58 G 051 o Cs000349 0, 01453 <C-01143 -0,00002%
’) NC 5 3. C7365 0. 00056 07263 4090523 0.00914 -C.£1921 -0.0000%
10 cé 0, 11381 0. 00017 0,0§572 2000161 0.00223 3. 64307 “0a BCRC2T
11 7 0420462 7,00007 Ca L4774 04000053 0400054 -C- 09546 ~0,07C715
12 ca 0a 16317 0. CO00! €.05720 €. 000003 0. 00012 -£.07135 ~0. 000001
13 c9 0.C4816 0. 00009 Ca$2242 £,003901 0.00003 ~Ce £2430 5.07600)
16 €10 0401887 0. 00030 Cn 01263 € '000000 0, 99001 =0, €9954 Ce 00CAEN
15 c11 O L0634 4. 02090 Ch CC42+ €-1000200 9500002 -1.€C120 D, AFCHON
16 cLz 0aC0215 9, 00300 CoCCl4% £, 020090 0. 900¢0 -2.07109 N, cCrors

TSUN = 1.LCCC2 14000003 180D = 2.04076 T.033562

- - - -
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THE AMUOUNT OF CQMPINENT N = 16

Ta -8,00°F ? = 1115.00 PSTA R = 10.726 | ESIA-CUBIC FT/LB-HCLE’R
FEED RATE = 2.513881)0 MOLE/HA V/F = (a50CCCC
=
INITIAL VALJE OF LIQUIC ANGC YAPIR PHASE COMPOSITIIN E
to COMPINENT X ¥ ' 3
1 ¢ 0.0625C0 04007097 ™
I 12 0.0625¢0 0. 042407 HoE o8 2 8
3 cL 04062500 091909945 G 8 B 5 £
.4 .. c2. £.0625C0 - 0. 030471 | o= E
5 c3 0.0625C0 0. 005833
6 tce 0.0625C0 041001356 ® r% & & A
7 NG4 0.06256C0 0.001L287 e g B % Eg
8 1c5 0.062500 0. 000599 N S
3 NCS 0.062560 04000371 o = =
10 36 0.0625€0 04000495 v 8 < £ 8§
11 cr 0.0625C0 0. 0002 74 5 < n
.12 ca 04062500 0. 000101 g R B g
13 ¢ 0062500 00000 46 — o g B
1% c10 0.062500 08000015 Ao
15 cil 0~0£25C0 0. 000004 a2 5 K
16 cL2 0.062500 0. 000002 S & B o 9
°© 2 B &
50 = 1.000C00 1. 000004 v B B3 O
H X H Q ™
> O O 2 =
V/F = 0.939%6 1500 g z & @
V = 2611078000 FOLE/HR T
L = 0,027312090 MOLE/FR 5 =
= 9 9 =
ND. DF ITERATION = 2 H & 8
i a
1D CONPONENT  XIORGINARY) _ . ¥(ORDINARY} XINECEL ) YIMODEL KIMODEL 1 ERAX ERRY
LT o2 n.00722 0. 00710 (.CCE9  (.007062 0489119 d.CC073 =0.0nC0CT
2 N2 0.€0601 0. 04213 CeC1CHL €e042299 4443717 0.C0356 €. £CN326
3. cL 0441306 0.91023 0055682 € 910631 1.73038 0.11515 0. 003773
% 2 0. C6890 04 03045 c.07881 0 029944 0.43086 0-0C005 -0.0r0395
5 c3 804043 0. 09531 €.C3983 £4005500 0+ 15658 ~042C517 -0.000273
6 1C4 0401994 0400135 C.C1257 04001250 0.12177 -%.00882 €.NC0010
7 NC4 0.02727 0400127 Ca01677 001211 0+ 09653 -0-11241 0. 009014
8 Ic5 7402698 0.,00058 €0 04407 £a020596 0404803 -C-01453 0.000r 14
.9 NCS . 0.€2282 04000 36 Co 01163 €.000363 0603576 “CoC1263 0. 070012
10 Cé 0.08227 0400045 0.02625 Ce 020490 0401531 -0.95018 ¢, 0rDAL3
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