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]D HEH L E R R R R e R R e F E FEE R E R R R R S F R R FFFFN S ERE R EF R

20 REN 3 ¥
30 REK 22 PROGRAM FOR CREATING A DATA FILE 3
40 RER 14 :

O REM 23020 st s st dd it i et a et aainyzinarinaaring

60 DIN NE(LO) RREIOD, TCOLOY, PCIRON, W 10)

70 DIK PEXP(10O),XEXP(10,100),YEXP(10,100)

80 CLS

90 LOCATE 3,5:PRINT “Mame of data file to be created : ~
100 COLOR 0,15:LOCATE 3,42:1INPUT D$
110 COLOR 0,2

120 DPEN “D",81,D8

130 LOCATE 5,5:INPUT “Number of como
140 LOCATE ,5:INPUT “Teep. of mixbum
150 LOCATE ,5:INPUT “Mumber of d! 2
160 WRITE 01 M.T.HDRTA
170 PRINT

180 FOR II=1 TO N

190 PRINT

200 LOCATE ,7:PRINT “Coepo
210 INPUT "Component name
220 INPUT “Molecular weight
230 IHPUT "Critical temper
240 INPUT "Criticzl pressurel
250 INPUT “Acentric factor(
260 WRITE 81 MS(T1),MK(11),7¢C(
270 KEXT 11

280 CLS

290 FOR I=1 TO RDATA

300 PRINT "DATA POTNT MO.
310 PRINT : PRINT

320 LOCATE ,S:INPUT “Pr
330 WEXT 1 \
340 CLS

J50 FOR I1=1 TO MDATH
360 PRINT : PRINT
370 PRINT T8B(5) "Cosponent ° Wsimd

5 o v ol 4 VLH‘VITWEI']T]‘?

400 NEXT I
410 CLS

::::::qumnsm UNIAINAY

440 PRINT TaBIS) “Coxponent “:N$(1)

450 PRINT

460 INPUT "Liouid mole fraction x : *,XEXP(1.,1)
470 NEXT 1

480 FOR 1:=1 7O NDATA

490 YEXP(2,1) = 1-YEXP(1,1) : XEXP[2,I) = 1-XEXP(1,1)
500 WRITE #1.PEXP(1)

S10 WRITE #1,YEXP(1,1),XEXP(1,1)

520 NRITE #1,YEXP(2,1) XEXP{2,1)

530 NEXT 1

540 CLOSE B)

550 STOP : END

g




10 REH |:n|11ll::ltitt:l!llll#l:lttllll#1:::l:11111111ll:tl:t:t:li:::l:t:ltillll

20 RER 22 i1
10 RER =2 PROGRAN FOR SEARCHING THE OPIImUR Kij i
40 REN 22 FOR THE PATEL-TEJA EQUATION OF STATE 21
50 REW 3 USINE THE BUBELE POINT PRESSURE CRITERIDN i
&0 REN %1 1

70 REM :::::::ll1:s:l#:il::::ll::i!tti::l:|lt:lllil###i!:1:::11!11:1::1::1:1;1::

80 DIM PEXP(100),XEXP{10,100),YEXP(10,100)

90 CLS : COLOR 0,2

100 LOCATE 10,26 :INPUT “Maee of data file to be opened : i 1
110 OPEN "1°,41.D8

120 INPUT £1,M,T,NDATR

130 T = T+ 273.16

140 FOR 11:1 TO N

150 INPUT #1,NS(31), MR{11).TC(1D
160 KEXT 11

170 FOR 1=1 T0 MDATA
180 INPUT #1,PEXP(])
190 FOR 11=1 T0 K
200 TNPUT #1,YEXP(II,1) XEXE
210 IF EOF(1) THEW CLOSE
720 NEXT 11

230 HEXT I

240 CLS

250 DIN A$(20),TR(20),NAl20
260 DIM PHIV(20),PRIL(20),YCALI
270 DIM NC(20),CC(20),FF(20),0
280 DIM FIB(50)
290 ALPHA=.01
300 LOCATE 10,26 : PRINT srsczrw R ,L,,
310 LOCATE 12,26 : INPUL

320 LOCATE 26 : INPUL-ADEBF =T
330 DEL = BF-AF
340 CLS :PRINT ThB(S) "
350 REM #astasan DEFINE T I 1R
360 FIBO =

370 FIg(1) = 1-

380 FIE(2) = 2! ﬂuu

590 fon v &I'JMM(I@M 119
400 B8F = 1/aLPHA 9

410 IF (BBF-2) ¢ 0 THEN GOT0 480

&R AR 300 M

-y ’J 189 a $|
440 FIB(JIF) = FIB(JIF-1)4F1B(IF-2)

450 CCF = FIB(IIF)

460 1F (CCF-BBF) »= O THEN GO0TO 550

470 G0TO 430

480 PRINT “ACCURACY SPECIFIED IN FUNC KOT SUFFICIENT"

490 PRINT “PROGRAN RESET ALPHA, ALPHA = 0.01°

500 ALPHA = .01

510 600 400

jzﬂ HEH IIlillltttltiIlliiItlll**S!ltllltt!ltllllitlil!lll

§30 REM sassasasar FIRST STEP IN THE TABLEAU #s3zasasanany
B40 REH FA3EIIREILLTIALIASIILIIRETTTNILLERIRLITRAIIIININY

550 IFF = 0

AL SEﬁRQH'




560 KKF = JIE-2

510 IKF = JIF-2

580 BL = BE-AF

590 ALL = FIBLIKFYIEL/FIB(IIF)

600 WF = AF+ALL

610 VF = BF-ALL

620 XF = KF :GOSUE 1250 :TF = DPR

630 AF = VF :GOSUB 1250 :UF = DPR

640 JEF = |

650 PRINT “KTTABL10) LA TAE(20) AKTTAR(30)BE TAB(40 ) LLK TABIS0) X TABI60) 1
660 PRINT JKF TAB(10)BL TAB{20)AF TAG(30)BF TAE (4 #Ll TABIS0IRF TRB(60)TF

100 IKF = 1KF-1 —

710 JJF = J0F-1

720 FOR 1FF=1 10 KIF —
730 IF (UF=TF) > O THEN 601D 8 :
740 &F = AF4ALL

750 BL = BF-AF
160 WF = VF
770 XF = WF :GOSUB 1250 :TF =
780 ALL = FIB(IKF)*BL/FIBI(,
790 VF = BF-ALL

800 XF : VF :GOSUE 1250 :UF
810 11F = IFFH

820 TKF = IKF-]

830 JIF = JIF-1

840 IF (1KF-1) >z 0 THEN 60TO
850 IKF = | -
860 PRINT 11F TAB(10)BL 1AR(20 )AkeliEiSE
870 PRINT TAB(50)VF Tas(bamal i,
880 GOTO 1040 W : Y
gqu HEH aTtizizivafiLLAL
900 BF = BF-ALL

910 EL = ar AF

920 VF
930 XF '.rr sﬂﬁu%&lq VI EJ‘ VI

940 ALL = FIBIIKF)¥BU/F ‘:i"in‘ iEJ"-] ir] ‘:i
950 NF © AFHALL

960 XF = KF :GOSUE zzsu STF = DPR

e 1 ’ﬂ‘m A4NINUMIINIA Y

990 33F = J%F

1000 IF [IXF- 1} »z O THEN GOTO 1020

1010 IKF = |

1020 PRINT TIF TAB(10)BL TAE(20)AF TAB(30)EBF TAB(40)ALL TAB(SOIVF TAB(&0)UF
1030 PRINT TAB{S0)WF TAE(60)TF

1040 HEXT IFF

1050 REM $1E8IEI1TERIIIIEERI LRI N RIS ERERIIIRAEN IR0 0000

1060 REN CALCULATION OF THE FINAL RANGE OF THE DEPENDENT VRRIABLE
1070 REM PHEAEEIRIIRIIIIAINIIEIIITIINRRRIAIIIAIIIIRI AN IATANY
1080 £PS = O01*NF

1090 DL = WFHEPS

1100 XF = DL :60SUB 1250 :¥L = DPR

FTRELADITF

1|
uﬂ



1I00 TF QYL-TF) @ © THEN GOTO 11&0

1120 ¥F = BF :GOSUB 1250 :BFF = DPR

1130 LPRINT :LPRINT “THE FINAL FERSIBLE REGION X =";NF;"T0 :bf
1140 LPRINT "WITH FUNCTION VALUES Y =" TFLTT0"BFF

1150 €070 1190

1160 XF = AF :GDSUB 1250 :AFF = DPR

1170 LPRINT :LPRINT “THE FINAL FEASIBLE REGION X =";NF;"T0";AF

1180 LPRIKT "WITH FUNCTION VALUES Y ="iTF; 710" ;AFF
1190 ACC = (NF-AF)/DEL
1200 LPRINT :LPRINT "THE ACCURACY IS “LACC

1200 LPRINT “THE REQUIRED ACCURACY WAS " ;ALPHA
1220 LPRINT :LPRINT TAB(10) "FOR “:KS(1)s k
1230 LPRINT. :LPRINT TABIIO) AT TEWP. i
1240 STOP :EMD

1750 REM myzzzsassssidsisasessy

1260 REM 133333333 SUBROUTINE Gbe
1270 REM #rsszstssssisssassss
1280 DPR = 0

1290 FK = XF

1300 R = 82.057

1310 FOR 1 = 1 T0 N
1320 TR(1) = T/7¢(1)
1330 NEXT 1

1340 REH ERS PSSR ERER R R E AN Y
1350 FOR T = 1 TO N

1360 CC = ,329032-.076799%K(1)+.
1370 FF = ,45241341.309823M(1)
1380 WC(I) = 1-33CC

1390 WB(1) = .32429%CC-.022005
1400 ALF = 1! # FF3(1 - SERITRII)))
1410 ALF2 = ALF*ALF =L
1420 WA = 3:CC°243%(1-24C8)

TN TG, C—— =
1440 REXT 1 y "
1450 REM ssrrnieaas mmumﬂ ANDE ¥ T
1460 FOR 1 =1 10 X -

1470 CI(I) = WCT)ARATC(I)/PGH

1480 B1(1) = WB( )

o0 L Wwﬂ ganensneng
1500 KEXT 1

1510 REM :::::::!::t * BUBL CALCULATION tlIFI:::t::::i::llshrtllltiii

s A TN aY

1550 FOR XK = 1 TO W
1560 PHIV(K) = 1!

1570 REXT K

1580 HLAP = 0

1590 REM #*%3 CALCULATE VAPOR PHASE MOLE FRACTIONS AND TOTAL PRESSURE
1600 YSUM = o

1610 GOSUE 1960

1620 REM 3vsassssassssssas PEIN]Y XEXP(I,111) ®331satssssassananaiag
1630 FOR K = 1 TO W

1640 YCALIK) = PHIL(K)®XEXP(N,111)/PHIV(K)

1850 YSUM : YSUM 4 YCAL(K)



1660 NEXT
1470 RER stazsssdsnadsdassy CHECK COMVERGEWCE OF Y fridsaisddaaiazize
16BD TF ABS(YSUM-11) ¢ .0001 THEW EOT0 1EIC

1650 P = PHYSUM

1700 REW axsazpseas NORMALIZE Y 3sssaazadd

1710 FOR k = 1 TO K

1720 YCAL(K) = YCALIK)/YSUM
1730 HEXT K

1740 GOSUE 2210

1750 REM PHINIX YI1)

1760 NLAP = HLAP + |

1770 IF KLAP > 35 THEN GOTO 1EO0
1780 GOTO 1600

1790 €15 : LOCATE 12,23

1600 PRINT "OVER 35 KLAP IN B
1810 CLS

1820 LOCATE 10,26 :PRINT "PCAL
1830 FOR J=1 TO M '
1840 LOCATE  ,26 :PRINT "YCAL
1850 NEXT 1 _
1860 LOCATE ,26 :PRINT "WVCAL
1870 LOCATE ,26 :PRINT ~
1880 DP(I11) g Ih=
1890 DP(111) = ABS(DP(III
1900 0Y = YEXP(1,IID)
1910 OPR = DPRHDP(I1I)
1520 HEXT 111

1930 DPR = DPR/NDATA
1940 LPRINT:LPRINT TAB(7) "AT K =
1950 RETURK

1960 REM ITEITIRATERTARLY
1970 REM ..... tﬁlculnTE
1980 IPH = 0

1990 AH R |
2000 BN : 0‘

i %ﬁiﬁﬂﬂﬂ’é"wtl’lﬂ’i
rAWRRN DI AN YA Y

2040 BH
2090 EDTH ? 10

LU LR —| L}

2100 A13(1,3) = ALJ(LI)

2110 AI(1) : AI(T) ¢ XEXP(D,1100*A13(1.3)

2120 M : AM 4 XEXP(ILIDIVRNERR{], 111)9A1(1,7)
2130 NEXT 3

2140 KEXT 1

2150 GOSUBE 2460

2160 FOR 1 = 1 TO K
2170 PHILIT) = PRI(T)
2180 MEXT 1

2190 WL=V @ IL=1
2200 RETURN



2210 REM 3300000 b0asanabtaas SURROUTINE PHIRIXTP, Y TEQ,FK. IPH,PHI. V. )

2220 REN ..... CALCULATE A AKD B FOR BINGRY RIXNTURE
2230 IPH = |

2240 AW I

2250 BH : o

2260 Ck : 0!

220 FOR 1 =1 TON

2280 A1) = 0!

2290 BN = BM O+ YOALLT)®ETID)

2300 Ch T CH + YCRLIT)eCI(T)

210 FOR I = 1 TON

2320 IF 0 = T THEK GOTO 2350
2350 ALJILI) = SORIATIII,1)salM
2340 GOTO 2360

2350 A1J(1,3) ATI(T,1) v
2360 AI(T) = RI(T) +-4eat
2370 A AN + Y4

2380 NEXT J

2390 NEXT |

2400 GOSUB 2460

2410 FOR 1 = | TO N
2420 PHIV(I) = PHI(])
2430 NEXT 1

2440 WY=V cQv2l

2450 RETURN

2460 REM *xsasrszsass FOR pa) A JRCTAIE Waranaassas
2470 PBRT = PAgM/R/T
2480 PERT2 = PBRTEPERT
2490 PCRT = PECM/R/T
2500 ABRT = PRAM/R/T/R/T
2510 PP = ~(PCRT - 1)
2520 Q0 = ABRT - 2%PBRT¥ACK v A
2530 RE = ‘[PBH“FE‘HT 1 {mm*;ir‘
2540 GOSUB 2890 wd

2550 REW CALL ANAL (PP, 00 L 16K, , 1l

2560 V T DRHTP =

2570 PRINT * HOLAR Yy ="y

2580 18 s fﬁﬁﬂ \ -7 Y |

wone - ki) ) Y IV IWETNT

2600 DSH = ( BMiCK) 21/

2610 s00 - “2 - DSN"2 ¢ . o/
2620 QD FOgH &y | quﬂqaﬂ
2630 1PB wi ﬁﬂi ' sm uﬁ , L
mnacl €z 0F THEN 6OTD 2810

2650 LIB = LOG(IPB)tReT

2660 LD :  L0G(aD)

2670 FOR 1 =1 TO N

2680 C3b T CI(I)9(3%BMCH)4B1(T )8 3acRiBH)

2690 PHILN(I) = BI(1)*26 - LI - AL(1)/DSKeLOD

2100 PHILK(E) = PHILN(I) 4 aMs(BI(1)4CI(1))/(245C0)

2710 PHILN(I) = PHILN(1) + Ak/|BADSH 313384 (LQD- 20 QUEDSH/500)
2720 PHILN(T) = PRILN(I)/R/T

2730 IF PHILN(I) « -174! THEN PHILK(1) = -1700

2740 IF PHILN(T) ¢ 174! THEW OTD 2770

2750 PRINT "LOG OF PHI .GT. 174 IN PHINIX.PHI SET 70 1°




2760 PRILNIT) = @!

2770 PHI(1) = EXP{PHILM{I))

2780 PRINT ° FUGACITY COEFF.  PHIIT.1.7) eI )
2790 KEXT 1

2800 RETURN

ZHI0 REF ¥x3sssssassssssass ERADE ADJUSTHENT, . dtsdsssdsaragatsiass
2820 FOR 1 = 1 TON

2830 IF IPH = 1 THEN PHI(I) = 1!

2840 IF IPH = O THEN PHI(I) = .2

2850 PRINT "HAGATIVE VALUE FOR MOLAR VOLUMN CALC. IN PHIMIX"

2860 PRINT "S0 LET ASSUME PHI(":1:") =";PEI{1)

2870 WEXT I il
2880 RETURN h
PES0 BEM :raadaaiaasrspizassasnn) 3333 & | AV-II:I.III:I‘II'I*II
2900 REX ....SOLVE CUBIC EQUATTOMSBYNENTON RaPrian™ s

2910 REW  IWITIAL VALUE ;P sene=t-

2920 REM , '

2930 IF IPH = 1 GDTD 2970
2940 1 = .
2950 NLOOP = 0

2960 GOT0 2990

2970 1 !

2980 HLOOP = O

2990 HLOOP = NLDOP + |
3000 IF NLOOP » 25 THEW GO
3010 FI 2 Ials] -

3020 SLOPE
3030 2%

3040 EROR = ABS((IN-1)/IN)
3050 1 = N

3060 IF EROR ¢ 0001 THEN GOTO 310 _91-" n
3070 6010 2990
3080 PRINT “OVER 25 LOQES<DF NENRAD. CALCULATION
309 €18 \7

3100 LOCATE 10,26 :PRINT=

3110 LOCATE 26 :PRINTLY 1|m e

3120 LOCATE .26 :PRIHI *

3130 LOCATE 26 ;

5 D Vlﬂ‘ifl’a'w $N3
3150 LOCATE

3160 RETURN

’QW’]MﬂiﬁUN‘IﬁWWEﬂﬁH




10 BEX JHI!HIHHIl-llllﬂittulﬂunnuuulrunnluun:lunulrllnlln

20 REx 42 (¥
30 Riy 3 PROGRAK TOF SEARCHING THE DRFTTRNM 0 1
40 BER 14 FOR TEE PATEL-TED® EQUATION OF STATE 1
50 RE o2 USING THE FUSBCITY CHITERION i
&0 RER 12 11

70 REN ll:1lI!llltl:lq1:::l111:1111:1:11!:;;::::;:::::lla:lllll:-r;qi:|:t1::=:1;

B0 DIM K§(20) MK 20),T¢(20),PCI20), i 20)
90 DIk PFIPI!ﬂﬂ!.xixrf1&.]001,Y£IP{ID.IQO}
100 CLS : COLOR 0.7
110 LOCATE 10,26 :INPUT “Nase of dats file
120 OPEN *1°.81.D¢ .
130 INBUT E1.N.T.NDATA
140 T2 T+ 273,16

150 FOR 11:1 10

160 INPUT A1, MS(11),WH(11),
170 NEXT 11

180 FOR 1=1 T0 NDATA
190 TNPUT §1,PEXP(1)
200 FOR 1121 70 A

210 INPUT #1,YEXP(11.1) it
220 IF E0F(1) THEN CLOSE 8
230 NEXT 1]
240 NEXT 1
250 1§
260 DIN A$(20), TR(20) NAl ;
270 DIN PHIVI20),PHIL(20), Youll
260 DIN NC(20),CC(20) FF(20), L1
290 DIk F1B(50)
300 ALPHA: .01
310 LOGATE 10,26 = PRINT “SpEc

320 LOCATE 12,26 : INPTY

330 LOCATE .26 © INPHf SRt

340 DEL = BF-AF "

350 CLS :PRINT TA8(5) “Fieliecc

160 RER saatsaag DEFIﬂE 1 J 1n51 THREL FIBORACCI NURKERS
370 160 = 1!

=i gudangninenns

410 BEF = 1/ALPHA

S NRTRYN TN NN Y

430 JIF -
440 JJF =

450 FIBEOET = FIB(JDF-1)4F1B(3IF-2)

460 CCF = FIB(JIF)

470 IF (CCF-EBF) »= O THEN €070 Se

450 GOTD 440

430 PRINT "ACCURACY SPECIFIED IN FUKC NOT SUFFICTENTT

500 PRINT “PROGRAM RESET ALPHA. ALPRE = 0.01°

510 ALPHA = 0]

570 €010 410

530 REM ::lllll:it:tltllillllt!!1::1:::;ll::t.t:lllal:1:1|

540 REK sveasxsaay FIRST STEP IN THE TABLEAU 39s313sa33sas
550 FEN e R R e S R F PR P IR TII I I

Lo, be ooenes ¢ CLDE

L]




Ssb IFF = ©

510 KKF = JIF-2

SBO IKF = JJF-2

590 BL = BF-AF

600 ALL = FIB(IKFITBL/FIBIJIF]
610 WF = AFHALL

620 VF = BF-ALL

630 AF = WF :GOSUB 1260 :TF
640 XF = VF :BOSUE 1260 :UF
£50 JKF = |

660 PRINT “K"TAB( 1D} LA TABI20) "AK TABI30) 8
670 PRINT JKF TAB(10)BL TAB(Z20)AF TAB(3QIER
hED REM wsssdszaazssagassisagisdianais FET

690 REM s3ssasss SUCCECOING STEPS JN M
700 REM tsxzizssasasiatassiasts .i~,'

110 1KF = IKF-1

120 13F = 33F-1 ‘——"‘
730 FOR IFF=1 T0 KKF 1
740 IF [UF-TF) » O THEM GOT

DPR
DPR

“TAE(40)LLKTTABISO) "X TABI80)™Y"

750 AF = AF+ALL
760 BL = BF-AF
770 WF = VF

780 XF = WF :GOSUB 1260 :7F
790 ALL = FIEIEIFI*BLIFIEiJJFI
B00 VF = BF-ALL
810 XF = WF :GOSUB 1260 :UF =
820 11F = IFF4)
B30 IKF = IKF-1
840 JIF = JIF-)
BS0 IF (IKF-1) »= 0 THEN GDTO 870
B6O IKF = )

870 PRINT TIF TAB(10)BL 1
BBO PRINT TAB(S50)VF rns[
B9O GOTO 1050

Q00 REM ti3zzzazssarszzigaig
910 BF = BF-ALL

920 BL = BF-AF

L :.,-.,m@wqwsmwmn‘i

{ llBn) s

950 ALL = FIB(IRF)
960 NF = AFHALL

o 1 - W"faﬁmmummmaﬂ

990 IKF = INGr

1000 JJF = Jar 1

1010 IF (IKF-1) >= 0 THEM 60TO 1030

1020 IKF = 1

1030 PRINT 11F TAB(10)BL TAB(20)AF TAB(20)BF TAB(40)ALL TAB(SOIVF TAB(&0)UF
1040 PRINT TAB(SO)WF TAB(60)TF

1050 KEXT IFF

J060 REM ®33asdiasisea s adiassrasssasssasiazanarandssansarasgsn

1070 REN CALCULATION OF THE FINAL RANGE OF THE DEPENDENT VARIABLE
1080 REM $#831302883830a08at8003020000008800003039305088830009833
1090 EPS = .001%WF

1100 DL = WF+EPS



1110 AF = DL :60SUB 1260 :VL = DPR
1120 1F (YL-TF) » 0 THEN 6070 1170

1130 ¥F = BF :GOSUB 1260 :BFF = DPR

1140 LPRINT :LPRINT “THE FINAL FEASIELE REGION X =":WF; 70 :BF
1150 LPRIKT "WITH FUSCTION VALUES Y =" TF;TT07:BFF

1160 6070 1200

1170 XF = #F :GOSUB 1260 :AFF = DPR

1180 LPRINT :LPRINT “THE FINAL FEASIELE REGION X =":NF:"10°:&F
1190 LPRINT "WITH FUNCTION VALUES Y =T TF:TT07AFF

1200 ACC = (KF-AF)/DEL

1210 LPRINT :LPRINT "THE ACCURACY 1S
1220 LPRINT "THE REQUIRED ACCURACY NAS ‘gl
1230 LPRINT :LPRINT TAB(10) "FOR
1240 LPRINT :LPRINT TRBI(10) 8T
1250 STOP :END 7
1260 REM ssssirsidragirdtasss ¥
1270 REM sissstzss SUBROUTINEwBUE
1780 REM tadtzaisssrzaassssind
1290 DPR = 0

1300 FK = ¥F

1310 R = B2.057
1320 F0RI = 1 TO W
1330 TR(1) = 1/7C(1)
1340 NEXT T ' =0
1350 REM ®rsssaszassssaassddOATC ‘ (i 1 1188
1360 FOR 1= 170K ‘ o)

1370 CC = ,329032-,076795%K( 1 ). 001947+ T4vk{ 14
1380 FF = .452413+1,309824K(1)¢. 288932 8REE {1}
1390 WC(T) = 1-35CC ' -
1400 W8(1) = ,32429%(C-.022005
1410 ALF = 1! & FFE(1 - SOR(TR
1420 ALF2 = ALFALF L4
1430 Nep = J=ccﬁz+3t|1+1£;¢-- IRRE AR
1440 WA(T) = WAA®ALFZ :

1450 KEXT 1 ﬂ ]
1460 REM ¥xsxaaszas CALCULATE A AND B FOR PURE CONPONENTS ssssss®
1470 FOR T =1 TO N

s
1480 CI(1) : Eﬂ v v
o = 7371 gnanenns
1510 NEXT 1

RN T HATINE TR 8

1540 FOR 1H=1 T0 NDATA

1550 P = PEXP(III)

1560 GOSUB 1750

1570 REM s#sssrsazsaaasces PRIMIX NEXP(I,II1) ststtsazsesasasasarassy

1580 GOSUB 2000

1590 REW sastssasssadsansssss PHINIY YEXP(I,111) sessstsssnnsnananss
1600 CLS

1610 LOCATE 10,26 :PRINT "PCAL = “;P
1620 LOCATE ,26 :PRINT "WVCAL =tk
1630 LOCATE .26 :PRINT "VLCAL ="
1640 DFU(ITI) = 0

1650 FOR 11 TO K

113

H)
H | K




1660 FUGALIT) = PHIL(T)OQERPIL, L0003
1670 FUGAVIT) = PHIVIT)TYERRET, IT1)ep
1680 DEVIL) = (ABSIFUGHLIL)-FUBAVIT)) )/FUGAVIT)

16%0 DFWITT) = DFULITL) + DEV(I)

1700 NEXT 1

1710 DPR = DPR 4 DFULIIT)

1720 NEXT 111

1730 LPRINT:LPRINT TABITITRT K = ":FK;” DEV. F = ":DPR

1740 RETURN

1750 REW ssvsstsassssrses SUBROUTINE PHIBIX(P XEXP,TEQ.FK,IPH,PHI V.1)
1760 REM .....CALCULATE 4 AND B FOR n:nnnv \

1770 IPH = ﬁ

1780 AM : M

1750 BH : o

1800 CH L [

1BI0 FOR 1 = 1 TO K

1820 AL(T) o

1830 &M : BN+ MEXR
1840 CH : (M4

1850 FOR J = 1 TO N

1860 IF 3 = 1 THEN GOTO
1870 A1J(1,3) = SOR(AL]
1880 60TO0 1900 :
1890 ALJ(1.3) = AINI,T)

1900 AI(1) = AN 4
1910 AN : AN+ XEXP(
1920 NEXT J

1930 NEXT I

1940 GOSUB 2250

1950 FOR I = 1 TO M
1960 PHIL(I) = PHI(I}) __
1570 WEXT I

LT Tl

980 W 1 L
1990 RETURN -

2010 REN ..... CALCULATE & n B FOR BINARY umun:

2020 IPH = |

s ﬂumwﬂmwmm

- W’mﬂfﬂz‘m URIAINYIAY
2090 CH 9 = oW+ YEXP(ITID)RCI(D)

2110 IF J = 1 THEW 60TO 2140

2120 AIJ(T,J) = SORATI(T,I)*AI(3,0))%(1! - FX)

2000 REM irsestasrssasss " SugROL
2030 AN

2060 FOR 1 = Tﬂ H

2100 FOR J = 1 TO N

2130 GOTO 2150

2140 A1J(1,3) = ALX(1.1)

2150 AI(1) : ALIT) 4+ YEXP(I,111)%410(1,0)

2160 AM T AN+ YEXP(L,IT1)*YEXP(J,111)%A13(1,)
2170 NEXT )

2180 NEXT 1

2190 GOSUB 2250

2200 FOR I = 1 TO N



2210 PHIVIT) = PHILT)

2220 REXT 1

2230 =V cIvel

2240 RETURN

2250 REN assazaessdad FOR PATEL AND TAJA EQUATION OF STATE tirasasasase
2260 PBRT = P2BM/R/T

2270 PERTZ = PBRT*PERT

2280 PCRT = PaCH/R/T

2290 ABRT = PAM/R/T/R/T

2300 PP = -({PCRT - 1)

2310 QO = ABRY - 24PBRT*PCRT - PERT - FCHT 1
2320 RR = -(PBRT*PCRT + PERTZ*PCRT - ARRJ#RE
2330 60sUB 2680

2350 ¥ : I*H*TIP
2360 PRINT ©
2370 18
2380 QUE
2390 DSK
2400 500
2410 QD
2420 P8
2430 IF IPB <= 0! OR @0
2440 LIB

L L L T L1 L1}

L]

2450 LG L06{QD)
2460 FOR 1= 1 TO N _
2470 €38 = CI{I)%(3seMt

2480 PHILN(I) = BI(I)*1B - LI8 -
2490 PHILM(T) = PHILN(I) + AmMa(
2500 PHILN(I) = PHILN(I) + AM/(80DSH 3}
2510 PHILN(T) = PHILK(1) .-*T gt
2520 IF PHILK(I) ¢ -174L 11
2530 IF PHILK(I) « 174
2540 PRINT "LOG OF PHI .
2550 PHILN(I) = 0!
2560 PHI(I) =  EXP(PHILNTHY) v
2570 PRINT ° rmncm catr PHI(",1,°) =PRI

2580 NEXT I A o -
o (918199 pm I1NS
25““ REN H!!Hl“m“t“! [H R AD ﬂ'[ FREXIRATANRRANRAINLIG
2610 FOR 1 =1 TON

= AR IO UNIANYA Y

2640 PRINT QHAGATIVE VALUE FOR MOLAR FHLUHH CALC. IN PHINIX®
2650 PRINT Sﬂ LET ASSUME PHI(";1;7) =";PHI(I)

2660 NEXT 1

2670 RETURN

2680 REN tazizaiiasidssiisiisasisiiagsiadfiiiasdiimadazeaidiiianitesy
2690 REM ....SOLVE CUBIC EQUATION BY NEWTON RAPHSON METHOD
2700 RER INITIAL VALVE ; 1= 0.0, FOR IPH = D

2710 REN I=1.0, FORIPH =]

2720 IF IPH = 1 GOTD 2760

730 1 = o

2740 RLOOP = 0

2750 6OTO 2780

1

H |
|
4




2760 1 12

Z770 NLDODP = 0

2780 NLOODP = NLOOP + 1

2790 IF NLOOP > 25 THEW GOTD 2870

2800 F1 = Q8141 - I3]PP + 1300 - AR
2810 SLOPE = (313130 - 2141%PP 4 0Q)
2820 1N = 1-(F1/SLOPE)

2830 EROR = ABS{({IN-1)/IN)

2840 1 : N

7850 IF EROR < .0001 THEW 6070 2890
2860 BOTOD 2780
2870 PRINT "OVER 25 LOOPS OF NEWRAP CALC LATII
2880 CLS —
2890 LOCATE 10,26 :PRINT ~
2900 LOCATE 26 :PRINT
2910 LOCATE .26 :PRINT °
2920 LOCATE 26 :PRINT °
2930 LOCATE 26 :PRINT
2940 LOCATE 26 :PRINT °
2950 RETURN

:
AUt INENINeNg
ARIANTAUNNIING A Y




10 FEM $0823380 3830200008000 000 00 0inadidainaanaiiesaaaseeasasnitaasasinanisais

20 REM 32 i1
0 REM 3% BUBELE POINT PRESSURE CALCULATION PROGRAM "
40 REN ¥4 FOR THE PATEL-1EJ4 EQUATIOW OF STATE b
50 REN 2% 1

G0 REM 2228288808800 000 aa i aaed i iarassssnainaisasdssaaasssssssasaastaining

70 DIN N${20) ,MW(20),TC(20),PC{20), Wi 20)
80 OIM PEXP(100) XEXP(10,100),YEXP(10.200)

99 CLS : COLOR 0,2

100 LOCATE 10,26 :INPUT “Mawe of data tile to be opened : °.D%
110 OPEN “1°,81,08

120 INPUT #1,M,T,NDATA
130 T = T4 273.16

140 FOR 11=1 TO N

150 INPUT #1,N8(11),MN(II), lc{ Lo
160 NEXT 11

170 FOR 1=1 TO MDATA
180 INPUT #1,PEXP(I)
150 FOR TIz1 TO N
200 INPUT 41, YEXP(II,1), XEXP
210 IF EOF(1) THEW CLOSE .
220 NEXT 11

230 WEXT 1 L

240 CLS ES

250 DIN #$(20),TR(20) , Wa( 20 4We(20) 4T (20)4 fﬁ, :
260 DIN PHIV(20),PHIL(20), YCAL : ;3, Ie] l}i

270 DIK WC(20),CC(20),FF(20), QI 20 PH][ p- 2
280 DIN DP(100),DPP(100),D¥(100) ' -
290 REM $rsrsssaassssssassasass -ﬁ'{f-

310 REM #tzssigsssagasasinasasiig
320 LOCATE 10,26 : INP n‘ THE

330 LPRINT TAB(10) "PATE .,'__
340 LPRINT TAB(10) "MIX? bk Ly
350 LPRINT TAB(10) "TEMP. :!‘
360 LPRINT TAB(10) “Kij
370 LPRINT : LPRINT TAB(10}) ]EF SHIKM L KDKM {l?ﬁ

U T 10005

400 LPRINT TAB(B) === mmmmmmmm s mmnncnaaas -7 ThB(39)"gag------mmnemeees
A IR AR WY
420 LPIHHT T e o= Ty e O S

430 R = 82.057

440 FOR I = 1 TO N

450 TR(I) = 1/1C{D)

460 NEXT 1

470 REM ssastszsssssassssas PATEL - TEJA EQS teasssisssasanssasssiss
4BOFOR T = 1 TO M

490 CC = .329032-.076799%R{1)4.0211947+W(1)2u(1)
500 FF = .4524134).309824W(1)4.29593740(1)5N(1)
SI0 WC(1) = 1-3%(C

520 WE{T) = .32429%CC-.022005

S30 ALF = 1! ¢ FFe{1 - SORITR(1}))

540 ALF2 = ALFYALF

S50 WAA = SHCCT2434(1-20CC)ONE]1)4NBI1) 240 1-300C)



560 WA(1) = WAATALFZ
S70 NEXT ]

SB0 REM s*stasazsa CALCULATE A AHD & FOR PURE COMPONENTS ®sssnizxirsd
550 FOR 1 =1 TO N

&00 CILT) = KCIL)eReTCIL)/PCIT)

g10 BI(I) = Me(1)sReTC{I)/PCIT)

620 A1301.1) = RAlD)sRepeTCII)RTC{I)/PCIT)

630 HEXT 1

&40 REH TIFRARRIRTANED ﬁ,um_ CALCULATION FREE S FEE I ER SRR R RN R R E]
£50 FOR I11=1 TO WDATA
€40 P = PEXP(ILI)

6BO FOR K = 1 TON
690 PRIVIKY = 1!

700 HEXT K

710 NLAP = 0 .
720 REM $3233 CALCULATE VAPOR .
730 YSUN : 0!

740 6OSUB 1110 "
750 REN $rrrsssrasssassss pg]
T60 FOR K = 1 TO N
770 YCAL(K) = PHIL(K)*XEXP
180 YSUM = YSUM t ¥
790 HEXT K
§00 REN rastsssssrasasass CHEQH CO

B10 IF ABS(YSUN-1!) < .0001 THEN

820 P = PAYSUM '

B30 REM ¥saazsaasy NORMALIZE Y 382

B40 FOR K = 1 TO N

850 YCAL(K) = YCAL(K)/YSUN TR

B60 NEXT K r £

870 GOSUB 1360 o D
BE0 REN PHINIX Y(1) \

B90 KLAP = NLAP + |
900 IF KLAP > 35 THEW 6070 1
910 60TO 730

920 CLS : LOCATE 12,25

ods “FT‘I:I‘E']’JVIEWI?W Tali%

950 LOCATE 10,26 :PRIYJ P
940 FOR I=1 TO M

o :Ei?‘iﬂﬂ’"fﬂﬁﬂ"ifﬂ‘mm’) NYNa Y

990 LOCATE %% :PRINT “wWeaL =73V

1000 LOCATE ,26 :PRINT "VLCAL = vL

1010 DPPHIII] = ABS(PEXP(I11)-P)

1020 OP(111) = DPP(111)/PEXP(III)

1030 OY(111) = ABS(YEXP(1,III) - YCAL(1))

1040 DPR = DPR4DP(III)

1050 LPRINT TAB(8) USING “B&8.M08% ";PEXP(I1I),XEXP(1,111),YEXP(1,111),P YCAL(!
), DPR(IIT),DY(111)

1060 NEXT 111

1070 DPR = DPR/MDATA*100

1080 LPRINT TAB(8)" ==-=====s=ssmssmmmsesemmemmeemmrao s nn e ss s m s n e
1090 LPRINT TAB(10) "WITH MIN. RAD. = :DPR

1100 END



1110 REM srrazassawsssass SUBROUTIKE PHIMIX(P NEXP IEG,FY._IPH.PHI.V.2)
1120 REW ..... CALCULATE & AKD B FOR BINARY MIXTURE

1130 IPH = 0
1140 AM : W

1150 BH : 0

1160 CH :

10 FOR I = 1 TON

1180 AI(1) :

1150 BN :  BM + XEXP(I,II1)*BI(1)
1200 CH CN o4 XEXP(1.IT1)%CIMT)

1210 FOR J = 1 O W

1220 1F J = 1 THEN &OTO 1250
1230 A13(1,J) = SOQR(AIJ(I.T1*A10(J
1240 GOTO 1260 »

1250 ALJL,A) = AL(LI)
1260 AI(I) = AI(I) + XEXPHW
1270 AK T OAM 4+ XEXP(
1260 NEXT J

1290 NEXT

1300 G0SUE 1610
1310 FOR 1= 1 10 M
1320 PHIL(T) = PHILT)
1330 KEXT 1

1340 VL=V QL3

1350 RETURN

1360 REM ITridEsrEsEztEIRRiLEE £

1370 REM ..... CALCULATE A AND B

1380 IPH : 1
1390 AN s

1400 8H "

1410 CK - 0

1420 FOR 1= 1 10 N

1430 ALT) = 0!

1440 BM © B4 V_
1450 CX :on o veo T ¢l

1460 FOR J = 1 TO N
1470 IF J = 1 THEN G010 1500

e ﬁ;wﬁ%ﬂsw gN7

1500 AIJ(1.3) =
1510 AI(I) + YCALLI )LL) ¢

S AW TN INY 10

1540 MEXT 1

1550 GOSUB lﬁl

I560 FOR T = 1 TO M

1570 PHIV(I) = PHI(1)
1580 MEXT I

1590 Wy:=v :lv:=1

1600 RETURN

1610 REW szsazsasasss FOR PATEL AND TAJA EQUATION OF STRTE s3sssssaisss
1620 PERT = PSBM/R/T
1630 PBRT2 = PBRT*PERT
1640 PCRT = PICM/R/1T
1650 ABRT = POAM/R/T/R/T




1660 PP = -1PCRT - 1)

1670 CQ = 45RT - 24PBRT*PCRT - PBRT - PCRT - PERT?
1680 RR = -(PBRT*PCRT + PBRTZAPCRT - ABRT2PERT)
1690 €0SUB 2040

1700 REN CALL ANaLIPP.GO,RR,IPH, 1)

1710 v : JReT/P

1720 PRINT ° HOLAR VOLUMN ¥ ="y
1730 1H : RRT/(V-BN)

1740 QUE T VH{BMCH)/2

1750 DSK = SOR(BMECMH((BM4CH)"2)/4)
1760 500 : QUET2 - DSH"2

110 o * [QUE+DSH)/[QUE-DSH)

1780 1P8 = 1- R Wi
1790 1F 2PB <= 0! OR @D <= 0! ToPN

1800 L18 = LOG(1PB)3RL

1810 LaD = Loe(ap)

1820 FOR 1 = 1 70 N

1830 C3B = Cl1)%

1840 PHILN(1) = B1(1) 228000t
1850 PHILN(1) = PHILN(I) + 4
1860 PHILK(I] = PHILN{ L)

1890 IF PHILKII) ¢ 1741%
1900 PRINT "LDE OF PHI .6
1910 PHILN(I) = 0!
1920 PHI(1) = EXP(PHILN(]

1930 PRINT ° FUGACITY

1940 WEXT 1

1950 RETURN -

1960 REW asssssasssssansasy RECR-E F 1 IITERILIRATEL
1970 FOR 1 = 1 T0 W ] ”

1980 1F 1pH = 1 THEN REEE T

1990 IF IPE = O THEN
2000 PRINT “NAGATIVE ?ﬂL- F“
2010 PRIKT "S0 LET HESHHLJ
2020 WEXT 1

T m ﬁﬂmﬁmﬂ?

2060 REN IHIT VALUE ; I = 0.0, ﬂﬂ IPH -

iﬂéﬁqumﬂiiuwmwmaﬂ

‘l
il

090 1
2100 Hl

2110 GOT0 Eliﬂ
2120 1 =

2130 NLDOP = 0
2140 NLDOP = WLDOP + |
2150 IF NLDOF » 25 THEW 6070 2230

2180 F1 T 13]a] - JRIRpp 4 00 - RR
2170 SLOPE = (3!%2%] - 2132%pp 4 (0)
2180 IN : I-[F1/sLOPE)

2190 EROR = ABS((IN-1)/IN)
2200 1 :




2210 IF EROR ¢ .0001 THEK 6OTO 2250

2220 GOTD 2140
2230 PRINT "OVER 25 LOOPS OF MEKRAP, CALCULATIONS'

2240 €LS
2250 LOCATE 10,26 :PRINT *  ROOTS OF CUBIC EQUATION NITH™
2260 LOCATE 26 :PRINT °  IPH S

2270 LOCATE 26 :PRINT " P . T

2280 LOCATE ,26 :PRINT " @ = ":00

2290 LOCATE .26 :PRINT * R : “:RR

2300 LOCATE .26 :PRINT * 1 : "1l

2310 RETURK

AUEINENINYINS
RN IUNINYAY




10 REM 1ot aasadnsasr it asa i s snaasr e nseisasandsnadansaguairsnarsrstsdssstsasg

20 REN 22 T
30 REw 92 PROGRARM FOR SEARCHIMG THE OPTIMUM 3B ] i3
40 REM » FOR THE SCHMIDT-WENIEL EGUATION OF STATE 13
50 REN »3 USIHG THE BUBBLE POINT PRESSURL CRITERION 11
&0 REN 2 1

JO REM 203 83ess0a s i s i ansas o andsauasinsssnsisesssiagaatatassantsing

B0 DIN N$(20),MN(20),7C(20),PC(20),N(20)
90 DIN PEXP(100),XEXP(10,100),YEXP(10,100)
100 CLS : COLOR 0,2
110 LOCATE 10,26 :INPUT “Name of data file
120 OPER “1°,81.08 \
130 INPUT #1.N,T,KDATA
140 T = T+ 273.16

150 FOR 11=]1 10 N

160 INPUT #1,NS(I1),MRITT), TOMMye
170 NEXT 11

180 FOR I=1 TO NDATA

190 INPUT 81,PEXP(I)

200 FOR 11=1 TO N

210 INPUT 81,YEXP(II,1).X
220 IF EOF(1) THEW CLOSE a1 :
230 NEXT 11
240 KEXT 1
250 CLS
260 DI A$(20),TR(20), Wa(20), KB
270 DIM PHIV(20),PHIL(20),YCA ,
260 DIM WC(20),CC(20),FF(20),CT( 24
290 DIN FIB(50)

300 ALPHA=.01

310 LOCATE 10,26 : PRINT “SPECI
320 LOCATE 12,26 : 18PUY “PRO
330 LOCATE .26 : INPU ;2"——— -
340 DEL = BF-#F -

350 CLS :PRINT TAB(S) 'nnﬁm ABLE P

360 REK ssssx33 DEFINE THESFIRST THREE FIEONACC! HHFEEHS
370 F180 :

s ﬂ‘UEJ’J NUNINYINT

400 RENM *rzezisy THE REMAINING FIiﬂHﬁBCI NUMBERS
410 BBF = 1/ALPHA

aou N W TN T] TUNAINYIA Y

440 JIF = JIfH

450 rIB[JJF} = FIB(JIF-1)4F1B(JIF-2)

460 CCF = FIB(JIF)

470 IF (CCF-BBF) 3= 0 THEK GOTO 560

480 GOTO 440

490 PRINT “ACCURACY SPECIFTED IN FUNC WOT SUFFICIENT

500 PRINT "PROGRAM RESE1 ALPHA, ALPHA = 0.01"

510 ALPHA = .01

520 GOTO 410

530 REM 2283338220330t asisaiaasitasssnsiassnssintsnsey

540 REM 3xx33zasas FIRST STEP IN THE TABLEAU 13t1t3u13a31s
550 REM #0393 3380800000 113003338 sResasansstssIsnassestyeyy




el IFF = 0

570 K&F = JJF-2

580 IKF = JIF-2

590 BL = EF-AF

£00 BLL = FIBIIKF)*BL/FIBIIF)

10 WF = AFHALL

620 ¥F = BF-ALL

&30 XF = WF :GDSUB 1260 :TF = DPR

&40 XF = VF :GOSUB 1260 :UF = DPR

650 JKF = 1

660 PRINT “K™TAB(10)7LK TA5(20) 4K TAB(2(Q
670 PRIKT JKF TAB(101EL TAE(Z0)AF TARIIG

AB(40)LLK"TAB(S0) "X TABI60)°Y"

710 IKF = 1KF-)
720 JJF = JIF-1
730 FOR IFFz1 TO KXF
740 IF [UF-TF) » O THEM
750 AF = AFHALL
760 EL = BF-AF
710 WF = VF

780 XF = WF :GOSUB 12604
790 ALL = FIB(IKF)*BL/FIBI
8OO VF = BF-ALL
B10 ¥F = VF :60SUB 1260 :UF =
820 IIF = IFF+l
B30 IKF = IKF-l
B40 JIF = JIF-1
850 IF [IKF-1) »= O THEN GDTO 870. ﬁ!" ;_,,‘
B0 IKF = 1
870 PRINT IIF Tﬁﬂflﬂ] "IRBITOIAF TAEISCIRS TARTADIAL SR 601 TF
BBO PRINT TRBISO)VF T4 h S - A ‘

890 GOTO 1050
900 REW TIIrsssssssssas ! PITIL : : Jh‘

910 BF = BF-aLL

520 BL  bF-4F ‘a 'y

35 gudAngmingans
940 XF = VF :6 l

950 ALL = FIB(IRFMBL/FISIIF)

LI L Y]

i SRR IEREE

1000 JIF = JIF-1

1010 IF (IKF-1) »= 0 THEN GOTO 1030

1020 IKF = |

1030 PRINT I1IF TAB(10)EL TAB(20)AF TAB(30)EF TAB(40)ALL TABISOIVF TRE(e0IUF
1040 PRINT TRB(30)WF TAB(60)TF

1050 WEXT IFF

JO60 REH 33228331130300330 0330003028200 00400031000

1070 REM CALCULATION OF THE FINAL RANGE OF THE DEPENDENT VARIABLE
LOB0 REM #7708330 00033030000 00 i0dd a0 sisisntastasssantasaness
1090 EPS = .001*WF

1100 DL = BF+EPE



1110 XF = DL :GOSUE 1260 9L = [PR
1120 IF (YL=TF) » O THEN uﬂTE 1170

1030 ¥F = BF :GOSUB 1260 :BFF = (92

1140 LPRINT :LPRIKT “THE FINAL FEASIBLE REGION X =":WF: 107:Bf
1150 LPRINT “WITH FUNCTION VALUES Y = 1F:710° 1BFF

1160 G010 1200

1170 XF = &F :GOSUB 1260 :AFF = DPR

1180 LPRINT :LPRINT "THE FIWAL FEASIBLE REGION X =":WF: 10 :4F
1190 LPRINT “WITH FUNCTION VALUES Y =" TR 7707 4FF

1200 ACC = (WF-&F)/DEL

1210 LPRINT ;LPRINT "THE ACCURACY IS
1220 LPRINT "THE REQUIRED ACCURACY NAS <ellL#
1230 LPRINT :LPRINT TA(10) “FOR “:NE0)
1240 LPRINT :LPRINT TRB(10) "7
1250 STOP :END

1260 REM t3tiitsisdsiiesagsy
1270 REN srrssrsss SUBROUT L
1280 REM szstzziivdrzastsssasy
1290 DPR = 0

1300 FX = XF

1310 R = 82,057
1320 FOR T = 1 TON
1330 TRIT) = T/7C(1)
1340 NEXT I

1350 REW ssssdizssizsaaasan
160 FOR T = 1 TO N
1370 BETA = 25989 - ,0217+N(}
1380 CC = 1/(3%(1+BETAR(1)))
1390 WEB{1) = BETA®CC

1400 WAA = (1-CC¥(1-BETA))"3
1410 1F ®(1) > .3671 THEM GOTO
1420 HO = .45 ¢ 1. 34736000
1430 6070 1450 [
1440 MO = .5381 + 959390

1450 MONE = MO + ((S#TR(1) :
1460 MTWO = MO + ,T18((TR(T¥.779)"2)
1470 IF W(1) <= .4 THEN #H = WONE.

1480 60TO 1520

10 17 W01 > ﬂwwamw g1nN39
1500 60TO 1520

1510 MM = MINO®(W(I)-.4)/.15 + MONE®(.55-W¢1))/.15

s s 5 SRGVAID| 3 O RN Y

1540 607D 1§

1550 ALF = 1 [ 477441, 32840 1) )#LOG(TR(1))

1560 ALF2 = ALFALF

1570 WA(I) = WAASALF2

1580 NEXT 1

1590 REM *#xsx3zsss CALCULATE A AND B FOR PURE COMPOMENTS s9as4ssaasss
1600 FOR I =1 70 N

1610 BI(1) = WB(I)*RaTC(I)/PC(T)

1620 ALJ(1,1) = WR(T)eRERITCIINATCITN/PCIT)

1630 NEXT |

1640 REM tszzizafazazss BHE[ EQLEU[MIM TrRttdiaTIANRRITIRRRAIRAIRARRAG

1650 FOR T11=1 T0 WDATA




1660 P = PEXPIITL)
1670 REM 23assasssntansss [RITIALTZE PHIV TO ONE 1
1680 FOR K = 1 TON

1650 PHIV(N] = 1!

1700 NEXT K

1710 HLAP = D

1720 RE® 3134+ CALCULATE VAPOR PHASE KOLE FRACTIONS AND T0TAL PRESSURE
1730 YSUR : Q!

1740 GDSUB 2090

1750 REW srssasssessassass pRIMIX XEXP(I,I11
1760 FOR K = 1 TON

1770 YCALIK) = PHILCKISKEXP(K 11
1780 YSu s YSUN + YCALIK)2 ™
1790 NEXT K -
1800 REW srigaitiiaaaaiNEn
1810 IF ABS(YSUN-1!) ¢ .000
1820 P = PEYSUM

1630 RER ssasssazas NORAMA
1840 FOR K = 1 TO N
1850 YCAL(K) = YCAL(K
1860 NEXT K

1870 GOSUB 2370
1880 REM PHINIX Y(I)
1890 HLAP = NLAP + 1
1900 IF NLAP > 35 THEN 60TO 1§
1910 60TO 1730

1920 CLS : LOCATE 12,25
1930 PRINT "OVER 35 NLAP 1IN BU
1940 CLS =
1950 LOCATE 10,26 :PRINT “PCAL *-ﬂ*iﬁ?ﬁ;, J{?h;
TR SER(IIsY
1970 LOCATE .26 :PRINIS sttt L
1980 NEXT 1 !'ﬂ=

1990 LOCATE ,26 :PRINT ~
2000 LOCATE ,26 :PRINT °

:u;: g:}lli; £ i ?f ?Eéill! o
2020 0P(11
wont - ﬂnﬂﬂ“ ¥ Emﬁw 1N
2050 NEXT ol

v i P AN TR NYA Y

Iﬁﬂﬂ EEH 1‘***‘**“1‘*’** SUBROUTINE PHINIX(P,XEXP, 1EQ.FK,1PH,PHI.V.I)
2100 REM .....CALCULATE A AKD B FOR BINARY MIXTURE

2110 IPH = ﬁ

2120 AN = 0 : BN =0

2130 WM = 0 : WNUM = O : WOEN = D

2140 FOR 1 = 1 T0 N

| FTTITTSEESESCRERAREERERS

2Tt

2150 Al(1) : 0!

2160 BN : BN+ XEXP(I,TITVRBI(1)

2170 WHUW = WRUM ¢ N[1)SXEXPIT11T)381(1)".7
2180 WDEM = WDEN + XEXP(L.IL1)eBI(I)".7

2190 FOR J = 1 TO M
2200 1F J = 1 THEN GOTO 2230



7210 R1JIT.30 = SERIALIIL,II*ATI(3.J)0%(1! - FK)
2220 GOTD 2240
2230 A12(1,0) = ALULT)

2240 AI(T) T AT 4+ REXPCI, 1D JRALY(L.00 T

2250 AM T AN+ XEXPIT,IT1)*XEXPIJ.IIT1%A1(1. 00
2260 WEXT )

2270 MEXT 1

2280 WM : HRUM/KDEN

2290 UBAR H | Ak

2300 WEAR : -JM

2310 G0sUB 2650
ZI20FOR 1 = 1 TO M
7330 PHIL(I) = PHI{I)
2340 KEXT 1

2350 L=V @ IL=1
2360 RETURN -
2370 REW #tssafizsasassss sanil
2380 REN ..... CALCULATE A AN
2390 IPH = |

2400 AW = 0 : BN = 0
2410 WH = 0 : WNUK = O ;
420 FOR I = 1 TO N

2430 AI(1) : 0! ,
2440 BN : BNt YCA

2450 WNUK = WNUN + T
2460 WDEN = WDEN + YCAUMT)

2470 FOR J =1 TO N
2480 IF J = 1 THEN GOTO 2510
2490 ATJ(1,J) = SQR(AIJ(I,113AIJIS
2500 GOTO 2520
2510 AIJ(1,3)
2520 AI(1) L B MR IAL I E— W
2530 AM A A YPRETTT Y|
2540 NEXT J - = |
2550 NEXT 1 I 1l
2560 W
2570 UBAR

= LAY INYNINGINT
2590 GOSUB 2650

2600 FoR 1 = 1 10N

2610 ru

el Wﬁaﬂﬂ‘immﬂﬂﬂmaﬂ

2640 RETURK

2650 REM sxsssaxs FOR SCHMIDT AMD WEWIEL EQUATION OF STATE swrsaiss
2660 PBRT = PEBA/R/T

2670 PBRT? = PBRT*PBRT

2680 PBRT3 = PBRT2'PERT

2690 ABRT = PHAM/R/T/R/T

2700 PP = -(UBAR®PBRT-PBRT-1)

2710 00 = WEARYPBRTZ-UBARPBRTZ-UBARSPERT4ABRT
2720 RR : WBARTPERTI+WBARPBRT2+ABRT*PERT

2730 GOSUE 3020

2740 REM CALL AKAL(PP,O0,RR.IPH.I}

2750 ¥ : IMRsT/P

CIRIE )

L L L1

WU /WDEN

U L L



2760 PRINT ° HOLAR VOLUMK W 00N

2770 KRR = (UBAR Z442UBAR-4)".5

2780 1B = {1~ )!)/BH

2790 IPB = 1~ PERT

2800 101 = {1 + (UBAR+RBAR)/ZIPERTV/IT + (UBAR-NEAR)/ZtPERT)
2810 IF IPE ¢z 0! OR IPI <= 0! THEN GOTO 294C

2820 L1B :  LOGIZPE)

2830 L1RB : LOG{ZPZ)*(ABRT/(KEARSPBRT))

2840 FOR 1 = 1 70 K
2850 PHILN(T) =  BI(T)*IB - LIB - (2!*A1(1)/4M - BI(T)/BNITLIAE
2860 IF PHILN{I) ¢ =174 THEN PHILK(I) = -J7p!
2870 IF PHILN(I) ¢ 174! THEN 6070 29088 § 1
7880 PRINT "LOG OF PHI .G6T. 174 IN
2890 PHILN(1) = 0! '
2900 PHI(I) = EXP(PHILN(Timmm
2910 PRINT ° FUGACTT™OOEFFY
2920 NEXT |
2930 RETURN
7940 REM tiarisssazatis
2950 FOR 1 = 1 TO N
2960 1F IPH = 1 THEN P -4
2970 1F 1PH = O THEN PHI(LM®
2980 PRINT “NAGATIVE VALWE FORfN
2990 PRINT “SO LET ASSUME P
3000 NEXT 1
3010 RETURK el
J020 REM 2333333323833 8883%) ! / tiriidd
3030 REM ....SOLVE CUBIC EQUAT : & i

3040 REN  INITIAL VALUE ;
3050 REM

3060 IF IPH = 1 60T0 3100
o701 = o
3080 KLOOP = 0
3090 6070 3120
or s 11
3110 NLOOP =
3120 NLDOP = HLnup A

Moy @"H EL b WI’B"W BINT

3160 2N F1/SLOPE)

A TR NN NN AN

3150 IF EROR ¢ .0001 THEW €010

3200 0T0 3120

3210 PRINT "OVER 25 LOOPS OF NEWRAP. CALCULATIONS

3220 CLS

3230 LOCATE 10,26 :PRINT °  ROOTS OF CUBIC EQUATION WITH"

)

3240 LOCATE .26 :PRINT = IPH = ";IPH
3250 LOCATE .26 :PRINT ° P T M
3260 LOCATE ,26 :PRINT © 0 : ":00
3270 LOCATE  ,26 :PRINT ° R : "R
3280 LOCATE .26 :PRINT ° 1 £ %

3290 RETURN



10 REM tr3s1dax3dnas R SRR R E R R R e R R R R R R R R R R R R R R RS ERRER S AR R R R E L]

20 REM 73 it
30 REW 22 PROGRAN FOR SEARCHING THE DPTIMUK K1) a1
40 REN 2 FOR THE SCHMIDT-WENIEL EQUATION OF STATE £
41 REW ®2 USING THE FUBACITY CRITERIDH 3
42 REN 33 b

43 REM FREERIEIILITANIIISRANRERIAANNNIANTINARAATNLINASIARAIIANLITLGNARR2ITAAS

50 DIK N${20),MW(20),TC(20),PC(20), W 20)

60 DIM PEXP(100),XEXP(10,100),YEXP(10,100)
70 CLS : COLOR 0,2

BO LOCATE 10,26 :1NPUT “Hame of data file
90 OPEW "1°,41,08 \
100 INPUT #1,N,7T,NDATA
110 T = T+ 273.16

120 FOR 1I=1 TO N

130 INPUT ®1,NS(I1),MN(I1),T0¢
140 DIN PEXP(100), XEXP( 10, 4
150 FOR 1z1 TO MDATA
160 INPUT #1,PEXP(I)

170 FOR 1I=]1 TO N

180 INPUT #1,YEXP(II,1],
190 IF EOF{1) THEN CLOSE #
200 NEXT 11
210 NEXT 1
220 CLS
230 DIK A$(20),TR(20),WA(20),
240 DIN PHIV{20),PHIL(20),YCA I !
250 DIM WC{20),CC(20),FF(20),C1{80) , Pritass Aata V(100),DFU(100)
260 DIN FIB(50) - a
270 ALPHA=.01

280 LOCATE 10,26 : PRINL “SPE
290 LOCATE 12,26 : INPUL
300 LOCRTE 26 : T;; =
310 DEL = BF-AF -

320 CLS :PRINT TAB(S) "Figﬁtﬁl
330 REM srzzzess DEFIRE FIRST THREE FIBOWACCI uunatns
HHFWH=I'

350 FIB(1) = 1! f;1
Bl MER;E,L mﬂm;'(!c?..ﬂnﬂ'lﬂ?
380 BBF = 1/ALFHA

S ARREI N INYINY

410 JJF = QIFs

420 FIB(JIF) = FIB(JIF-1)4FIB(JIF-2)

430 CCF = FIB(JIF)

440 IF (CCF-BBF) »= O THEN GOTO 530

450 6010 410

460 PRINT “ACCURACY SPECIFIED IN FUNC MDT SUFFICIENT”

470 PRINT "PROGRAM RESET ALPHA, ALPHA = 0,017

4B0 ALPHA = .01

450 6010 380

500 REM fridgepsnannandranidddddiiidiaddnanannaiianaiinid

5§10 REN ssxstaxsss FIRST STEP IN THE TABLEAU ssrrsassziase
520 REM 1130228111 RINIRRITRATTALIIIITIIRNINY
530 IFF = 0

540 KAF = JIF-2

550 INF = JF-2




560 BL = EF-AF
S70 ALL = FIB(IKFI®BL/FIB(IIF)

SED WF = AF+ALL

590 VF = BF-ALL

600 XF = WF :GOSUS 1230 :TF = DPR

610 XF = VF :GOSUB 1230 :UF = pPR

620 JKF = |

630 PRINT 'H'THE{ln}'ll'lnﬂ[?ﬂj'ﬁl'lhB{Sﬂ}'H!'IRBIiﬂ}'LLﬂ"IﬂB[SH}"I'IHEIEH}'T'
640 PRINT JKF TAB(10)BL TAB(20)AF TAB(30)BF TAB(40)ALL TAB(SO)WF TAB(60)TF

650 REM #oossnedsaaxs s st anssinsssasdsaesesisdsarasy
660 REN *a2a2223 SUCCEEDING STEPS IN THE TRBLEAU #s1azrsss
&70 REM t::tttt#i::ttlll:::tlt:ttltttV EFEEFET S
680 1KF = IKF-]

690 JIF = JJIF-1

700 FOR IFF=1 TO KKF

710 IF (UF-TF) > O THENW 60T

120 AF = AF4ALL —
730 8L = BF-AF
740 WF = VF

750 XF = WF :GOSUB 1230 :TF
760 ALL = FIB(IKF)*BL/FI
770 VF = BF-ALL

780 XF = VF :60SU8 1230 :
790 1IF = IFFH

800 IKF = IKF-1

810 JIF = JJF-1

B20 IF (IKF-1) >z 0 THEN GOT
830 IKF = 1 . R
840 PRINT IIF TAB(10)6L TAB(20)4F TAHCSGI5 TaBt AE(S0)NF TAB(50)TF
850 PRINT TAB(50)VF TAB(40)UF —

860 6070 1020
870 REM tzzrtazxzssias * f
880 BF = BF-ALL F ———— —

890 BL = BF-AF st ~
900 VF = WF uﬂ 1

:UEE DPR -
520 ALL = FIB(IKF)BL/FIB(JTF )

i i 4 1 YNINYNT

950 1IF = IFF4]

R MRI NI NN Y

1000 PRINT TTF TAB(10)EL TAB(20)AF TAB(30)BF TAB(40)ALL TRB(S0)VF TAB(60)UF
1010 PRINT TRB(S0)NF TAB(&0)TF

1020 NEXT IFF

1030 REM ttlttl:Itlt!!tttttiIllltl!:!t:tttttttttiit:::l:t:ltl!t!ll

1040 REM CALCULATION OF THE FIMAL RANGE OF THE DEPENDENT VARIABLE
1050 REM P I I S I I R R R R R R s ann s R bR
1060 EPS = ,0013WF

1070 DL = WF4EPS

1080 XF = DL :60SUB 1230 :YL = DPR

1090 IF (YL-TF) > O THER GOTO 140

1100 XF = BF :GOSUE 1230 :BFF = DPR




1110 LPRINT :LPRINT “THE FINAL FEASIBLE REGION X =":WF:"10":F
1120 LPRINT “WITH FUNCTION VALUES Y =" TF:7T0" ;BFF

1130 6010 1170

1140 XF = AF :GOSUB 1230 :AFF = DPR

1150 LPRINT :LPRINT "THE FINAL FEASIBLE REGION X =";NF:"T0":AF

1160 LPRINT "WITH FUNCTION VALUES Y =" 1F:"T0" :4FF
1170 ACC = (WF-AF)/DEL
1180 LPRINT :LPRINT "THE ACCURACY IS "IACC

1190 LPRINT “THE REQUIRED ACCURACY WAS “:ALPHA
1200 LPRINT :LPRINT TAB(10) “FOR Hml u} = "eN§(7):017)
1210 LPRINT :LPRINT TAE(10) "AT TEMP. .

1220 STOP :END \
1210 REM SRR838342822802220203328 4]
1240 REM *ssssasss SUBROUTINE B
1250 REM ®333a33a3383220dssaid
1260 DPR = 0

1270 FK = XF

1280 R = 82.057
1290 FOR 1 = 1 TO N
1300 TR(T) = T/10(1)
1310 NEXT 1

1320 REN tssssaisssssssssas n7e 05 1 SR REEEREE
1330 FR T = 1 TON N
1340 BETA = .25989 - 02174 4 EL TN

1350 CC = 1/(3%{14BETA®H(
1360 WB(1) = BETASCC
1370 WA# = (1-CC*(1-BETA))
1380 IF W(I) > .3671 THEN GOTD
1390 MO = .465 + 1.3470N(1) -
1400 6070 1420

1410 KO = ,5361 + ,9593%M(1)
1420 MONE = WO + ((S*TRCH
1430 NTHD = MD + 718 f*,
1440 IF (1) <= .4 THER K

1450 GOTO 1450
' HTHU

ot :n?::":ﬁyﬂﬁwﬂ"ﬁ WeIN3

1470 6010 1490
1500 ALF = 1 + )))
1510 60TO 1530

ST A INYIN Y

1540 WA(1)3= WAA®ALF2

1550 MEXT I

1560 REM 2333333333 CALCULATE A AND B FOR PURE CONPONENTS #33assassass
IST0 FOR 1 =1 TO N

1560 BI(I) = WB(I)*R*TC(1)/PC(1)

1590 AIJ(I,1) = WNA(I)*ReReTC(I)*TC(1)/PC(1)

1600 NEXT 1

1610 REK sassssssssasss FUGACITY COEFF. CALCULATION 333ssssssssssszsaassss
1620 FOR I11=1 T0 NDATA

1630 FOR 111=1 10 MDATA

1640 P = PEXPIIII)

1650 60SUB 1840




1660 REM sasstsstassassanss PRININ NEXP(I,II1) #rasasssssasinsastasny

1670 GOSUE 2120
Iﬁﬂﬂ REM fssianssrnanenrsenr PHIMIX ‘fflﬂ'.i”‘]]]] fizfinidaziagiiginny
1690 CLS

1700 LOCATE 10,26 :PRINT “PCAL = ~:P

1710 LOCATE ,26 :PRINT “WVCAL i

1720 LOCATE ,26 :PRINT "VLCAL ] | §

1730 DFU(1II) = 0

1740 FOR I:1 TO N

1750 FUGAL(I) = PHIL(I)3XEXP(I,III)%P
1760 FUGAV(T) = PHIV(I)*YEXP(I,111)%p
1770 DEV(I) = (ABS(FUGAL(T)-FUGAV({I) 1}
1780 DFU(TIT) = DFU(ITI) + DEV(I) .
1790 KEXT 1

1800 DPR = DPR + DFU(111)
1810 KEXT 111

1820 LPRINT:LPRINT TAB(7)AT
1830 RETURN
1840 REM tiragissnnainss SUBR
1850 REM ..... CALCULATE &
1860 IPH = 0

1870 AN = 0 : BH = 0

1880 W = O : NNV n 2004

1890 FOR I =170

1900 AI(1) = u'

1910 BN : BN+ XEXP(I,
1920 WNUM = WNUR + W(D)
1930 WOEN = WDEN + XEXP(I,I|

1940 FOR J = 1 TON
1950 IF J = 1 THEN GOTQ 1980

1960 A1(1,3) = snn{n .:.

TN T!

2000 AM =AM+ XEXPLE. 111)sXEXP(T,
2050 WEAR

2110 RETURN

2160 WM = 0 : WNUN = 0 : WDEN = 0

1970 60TO 1990
1980 AIJ(1,7) = ALJ(1, tpr

2010 HEXT J

2020 NEXT 1

- ﬂmsqwawﬁws1ﬂi
2060 6OSUB

=AM AN TN INYAE
2080 PHIL(] (1)

2090 NEXT 1 3

2120 REM ssssssazsssssssasss SUBROUTINE PHIMIX(P,Y,TEQ,FK,IPH,PHL,V,I)

2130 REN .....CALCULATE A AND B FOR BINARY MIXTURE

2140 IPH = |

2170 FOR T = 1 TON

2180 AI(1) : o

2190 BM = BN+ YEXP(I,I11)B1(1)

1990 AI(1) AI(T) + KEP(S

2040 UBAR

2100 VL=V @ 2L=2

2150 AN = 0 : BN = 0

2200 WNUM = WNUM ¢ N(1)*YEXP(1,111)®BI(1)".7



2210 WDEM = NDEN + YEXP(I,I11)%61(1)".7
2220 FOR J =1 TO N >

2230 IF J = 1 THEX GOTO 2260

2240 A13(1,3) = SOR(ATI(1,1)%A1(3,3))%(1! - FK)
2250 GOTO 2270

2260 ALI(I,0) ATI(1,1)

2210 A1(1) = AI(1) 4 YEXPIJ,IT1)*A13(1,3)

2280 AM : AN+ YEXP(I,IT1)*YEXP(J,111)%R1(1,0)
2290 NEXT J

2300 NEXT 1

2310 WX = NNUM/NDEN

2320 UBAR W3

2330 NBAR T 3NN

2340 GOSUB 2400

2350 FOR 1 = 1 TO N
2360 PRIV(1) = PHI(1)
2370 NEXT 1

2380 Wv=¥ :IV:1

2390 RETURN

2400 REM zzazrss FQR §
2410 PBRT = PEEN/R/T
2420 PBRT2 = PERT#PERT
2430 PERT3 = PBRT2%PERT
2440 ABRT = PRAN/R/T/R/T
2450 PP = -(UBAR*PBRT-PBAIF1)
2460 Q0 = WBAR*PBRT2-UBAR*PERTZ-|
2470 RR = WBARSPERTItWEAR®S

2480 GOSUB 2770

2490 REM CALL ANAL(PP,00,RR,1PH,1

2500 ¥z ISRST/P

2510 PRINT *

2520 KBAR = 45UBAR-4) ", V4
2510 16 : o
2540 178 = : : !'
2550 11 = (14 t : KBAF | BHR)/2474R0)
2560 IF 1PB <z 0! OR IPIC: 0! THEN GOTD 2690 '
2570 LIB s LOG(IPE) € o

Syl e

2600 PHILN(I) = QBI(1)%26 - LZB - (2!*AI(1)/AN - BI L1AE
2610 IF PHILN(I) < -174! THEN PRILN(I) =6-170!

= R AT IR NYNAY

2640 PHIEN(I) = o

2650 PHI(1) =  EXP{PHILM(I))

2660 PRINT ° FUGRCITY COEFF.  PHI(",1,") =":PRI(T)
2670 MEXT I

2680 RETURK

Eﬂﬂ HEH ::uu:nunu:u,“[ﬂgug HWUS'H[H]'___“Htulu“llﬂﬂlt
2700 FOR 1= 1 TON

2710 IF IPH = 1 THEM PHI{1) = 1!

2720 1F IPH = 0 THEN PHI(1) = .2

2730 PRINT "NAGATIVE VALUE FOR MOLAR VOLUMK CALC. IN PHIMIX®

2740 PRINT "SO LET ASSUME PHI(":I;") =";PHI(I)

2750 NEXT 1



2760 RETURK
7770 REM 5308308308 0aaadasiarssasnaitstaasasasaatssitstinitaasisiny

2780 REM ....SOLVE CUBIC EQUATICH BY MEWTOR RAPHSOR HETHOD

2790 REM
26800 REM

INITIAL VALUE : 1 =0.0, FOR IPH : 0

=10, FOR IPH = |

2810 IF 1pH = 1 EOTD 2850

2820 1

2830 NLODOP = O
2840 GOTO 2670

2850 1

1!

2850 KLOOP = 0

2870 KLOOP = NLOOP + |
2880 IF WLOOP > 25 THEN €070 2560

2690 F1 13131 - 131400 + K
2900 SLOPE =  (3!313] - 21318 \
2910 IN = I-(F1/SLOPE)

2920 EROR = ABS((IN-1)/IN)
= IN
25940 IF EROR < .0001 THEW

2930 1

2950 GOTO 2670

2960 PRINT "OVER 25 LOOPS

2970 CLS

2980 LOCATE 10,26 :PRINT

2990 LOCATE
3000 LOCATE
3010 LOCATE
3020 LOCATE
3030 LOCATE
3040 RETURN

26
26
,26
26
26

(PRINT ©
(PRINT ©
:PRINT "
<PRIKT ©
<PRINT ©

AULINENTNEINT

PRI TUAMINYAE



10 REM #'lII:lII!IIII#1:I$3!SSttlﬂ3ItIIi!llitSSSS3l:l1#11'“l'lHlil:li:litttlllﬂ-lll

20 REW 32 11
30 REW »* BUBBELE POINT PRESSURE CALCULATION PROGRAM 1
40 REH 33 FOR THE SCHMIDT-WEHWZEL EQUATION OF STATE L
50 REN 3 L

&0 REM $1TEIEEERTI TSR RAHER222 0238220000002 RS RTET IS EEFRERSaR SRR R RRER L)

70 DIM N$(20),MN(20),7C(20),PC(20),N(20)

80 DIK FEIF[lUﬂ},IEIF[Iu.lﬂu}.TEHP{lﬂ.lﬂD]

90 CLS : COLOR 0,2

100 LOCATE 10,26 :INPUT “Name of data file to be opened : DS
110 OPEX “17,81,08

120 INPUT B1,N,T,NDATA

130 T = T+ 273.16

140 FOR 11=1 TO N

150 INPUT #1,M$(11),MR(II),T

160 HEXT 11 '
170 FOR 1z1 TO NDATA —
180 TNPUT #1,PEXP(T)

190 FOR II=1 TO N

200 INPUT #1,YEXP(II,I),
210 IF EOF(1) THEW CLODSE 81 :
220 NEXT 11
230 MEXT 1
240 CLS
250 DIN AS{20),TR(20),WA(
260 DIN PHIV(20),PHIL(20), YCALE
270 DIN WC(20),cC(20),FF(20),€1( -
280 DIM DP(100),DPP(100),D¥(100 0 -
290 REN IEIEEEISI AR IATTLATRTIILLE

}lﬂ REM SEEEEFFEERERREEELT 1%

330 LPRINT TAB(10) "SCHAI QUATION OF §
340 LPRINT TAB(10) “WIXTUREL:
350 LPRINT TAB(10) “TEMP.2f:T:"K"
360 LPRINT TAB(10) “Kij =10

370 LPRINT : LPHiFi} ﬁtifliiiiigiifummsiE;i AL, 5§§gn} iE;I"’I‘f’I“ii

380 LPRINT TAB(¢ —+-‘H~ ﬁ w e
390 LPRINT Tnaflafilxvsnsntnrnl THB(4S) CPLCULATED” THBS)"OEVIATIONS"

400 LPRINL THRLE) =-msmc ez b TAB(0) oo

o AN ‘ilﬁu.iliﬁ slbpiTRRY]

(1)* TAB(61)"1DP" TAB(69)7JDY(1)}"
420 LPRINT laaté} ---------------------------------------------

----------

430 R = 82.057

MOFORT =1 TON

450 TR(1) = 1/7C(1)

460 NEXT 1

470 REN 3st3ssassasssssssss Schaidl - Wenzel EQS sssssssssinsaasaany
480 FOR T = 1 TON

490 BETA = .25989 - 02173K(1) + .003752W(1)*W(1)
500 CC = 1/(3%(14BETATN(I)))

510 WB(1) = BETASCC

520 WAA = (1-CC*({1-BETA))")

530 IF W(1) > .2671 THEN GOTO 560

S40 MO = 465 + 1.347TOW(1) - .S28sW(1)3k(1)

550 G070 570



560 MO = .5361 + .9593wM(1)

570 MONE = WD + ((S*TR(I)-3%K0-1)72)/70

580 MTKOD = MO 4 .71%((TR(1)-.779)°2)

590 IF W(I) <= .4 THEN WM = MONE

600 6OTD &40

610 IF W(1) >z .55 THEN MM = MINO

620 GOTO 640

630 NN = MTNOE(N(1)-.4)/.15 + MOME®(.S5-W(I1))/.15
640 IF TR(I) > 1 THEX 60TO 670
650 ALF = 1 + WM3(1-SQR(TR(I}})
660 GOTO 680

670 ALF = 1-(.477441.3264N(1))*L0GLIAMRN
680 ALF2 = ALF2ALF o ‘QEEEE::"

690 WA(T) = WAR®ALF2 o

700 NEXT 1 mm—

T]ﬂ HEH 133302 E2Y EHLE“[” A AR BeFOR P e W | =’_':* L EiTrrazeizsd
720 FOR 1 =1 ~

730 CI(1) =
40 BI(1) =
750 A1(1,1) =
760 NEXT 1

770 REW #3zizazsssisss g
780 FOR I11=1 T0 NDATA
790 P = PEXP(III)

BOO REM *xzizzsiizyssssss
BIOFIRK=1TOK

B20 PHIV(K) = 1!

B30 NEXT K

840 NLAP = 0

B50 REM *8: CALCULATE VAPOR PHﬂ
860 YSUM : 0!

870 GOSUB 1240 i
aﬂ[i REM FEEREEFFEERE] Ei"!r__ NTY YEXPIT

BOFRK=1TON  —4
900 YCAL(K) nmu%m: 1
A

i Wi

iéf;g:;;,;fi,ummswmm

960 REN ¥aasssssss NORMALIZE Y *asrsrssde

= ARG 3 0 AN

990 NEXT

1000 GOSUB 1520

1010 REM PHIMIX Y(I)

1020 NLAP = NLAP ¢ 1

1030 IF NLAP » 35 THEN GOTO 1060
1040 6OTO B&O

1050 CLS : LOCATE 12,25

1060 PRINT "DVER 35 WLAP IN BULBP®
1070 CLS

1080 LOCATE 10,26 :PRINT “PCAL = ;P
1090 FOR I=1 TO M

1100 LOCATE 26 :PRINT "YCAL(";1;") =";YCAL(I)



1110 KEXT 1
1120 LOCATE .26 :PRINT “WVCAL =Ty
1130 LOCATE ,26 :PRINT “VLCAL g 1§

1140 DPRIIII) = ABS(PEXPIIII)-P)

1150 DP(111) = DPP(II1)/PEXP(II])

160 DY(II1) = ABS(YEXP(1.111) = YCAL(1))

1170 DPR = DPR4DP(I11)

1180 LPRINT TAB(B) USING "#e. 8888 " PEXP(IIT), XEXP{1.111),YEXP(1.111) P, YCAL()
1, OPPITIT),DY(111)

1190 NEXT 111

1200 OPR = DPR/NDATAZ100
1210 LPRINT THE(6)" =====-==snm-nad L1177 5 Seuaneet TS e

-----------

1220 LPRINT TAB(10) “NITH riM

1230 END —
1240 REM *#sazassavesssas SURDCUTIRE=0L K1Y P, ¥ EXPmiEG gt PRIV, 1)
1250 REM ... CALCULATE r'ﬂffT*f MARY [HLKTORE ™

1260 IPH = 0 /

1210 M = 0 : BE = 0

1280 WH = D : NHUR = 0 oglfts 27

1290 FOR 1 = ) TO N =

1300 A1(1) : 0

1310 BM BN,

1320 WNUM = WNUM + 0]

1330 WOEN :  WDEM A )EY

1340 FOR J = | TO N
1350 1F J = 1 THEN GOTO 1360 P ire
1360 ATN(1,3) = Ser(A1(1,PalesE T
1370 6070 1390 ; —
1380 413(1,3) -
1390 AI(1)
1400 A :
1410 NEXT )
1420 NEXT |
1430 KK
1440 UBAR
1450 WEAR - = o/ ,

oo 110 8 J VIR VITWRINT

1470 FOR 1 = ) :uu

1480 PHIL(I) = PRENT)

1490 NEXT 1 , ¢ e W
=RAIAINIUNNINYIAY
1510 :SEJLH{ 1ol NI , v ,

1520 REMGpssssrasaanasnassns SURROUTINE PHIMIX(P. Y, EEQ,FN,IPH,PHI, V.2)

1530 REM ..... CALCULATE A AND B FOR EINARY MIXTURE

1540 IPH = )

1550 AM = 0 : BN = 0

1560 WM = 0 : WNUM = 0 : WDEN = 0

ISTOFOR 12170 K

ALI(I,1)

L1}

2
=
o

1580 A1(1) = o
1590 BN bR 4 YCAL{IIBE{D)
1600 WHUK T WHUM + BITiovcaL(ideg1(1)".7

1610 WDEK T WDEN + YCAL{I)®B1(1)",7

1620 FOR J =1 10 N

1630 IF J = T THEN GOTD 1660

1640 ALJ(1,3) = SORIALI(D.1vad3(3.2)1(1! - FK)
1650 GOTO 1670




1660 R1J11.3) = ALNIDD

1670 AILTL : AIMTH + YCALEJI®RIJ(1.D)

1680 &K = AN 4 TCALLTIRYCALTD AT, D)
1690 KEXT J

1700 REXT |

1710 kX 3 WHUM/KDEN

1720 UBAR = Wha)

1730 WEAR : -13NM

1740 GOSUE 1800

1750 FOR 1 = 1 TO M
1760 PKIV(I) = PRI(1)
1770 MEXT 1

1780 W=V :1v:l

1790 RETURN

1800 REW #3333 FOR ELHHID "
1810 PSRT = PBM/R/T —
1820 PBRTZ = PERT*PERT
183D PBRT3 = PBRT23PERI
1840 RBRT = PXAM/R/T/R4
1850 PP = -(UBARTPBRT-P
1860 00 = WBARTPERTZ-Ugit!
1870 RR = WBARXPERTI+NBAR
1880 GDSUE 2170
1890 REM CALL AMAL{PP,0Q,RF

1900V = I3REI/P

1910 PRINT * HOLA

1920 KEAR T (UBAR"Z+43BRs

1930026 = (1- 11)/BA Al

1940 206 = 1 - PERT s

1950 21 = (1 + (UBAR+XBAR)/ZTPEEES: - KBER ) 23PBRT )
1960 IF 208 <= 0! OR 191 <= 0L JHE

1970 128 = LogMhe :

]q.ﬂu HHE - L0 :,._-u-..-....n.-m..-i.-.-- ,::‘
1990 FOR 1= 170 N Sl A
2000 PHILN(T) =  BI(1)e70 - (28 . Lr;

2010 IF PHILN(T) ¢ -174 THEN PHILK(1) = -170!

znz: :;;::ILI;I] ¢ 1 1H§' GOTD 2050
703 L
i ﬂumﬁww%‘w e

Zﬂiﬂ FHIHT FUGACITY COEFF.  PH#(",1 “IPRI(D)

=S ANIUINIAN A

2000 FOR 1 = 170 K

2110 IF IPH = | THEN PHI(1) = 1!

2120 IF 1P = O THEN PHI(I) = .2

2130 PRINT “HAGATIVE VALUE FOR MOLAR VOLUMN CALC. IN PHIMIX
2140 PRINT SO LET ASSUNE PHI(";I;7) =";PHI(I)

2150 KEXT 1

2160 RETURK

FU70 REM B1I88R1100i1ni 128 R T RIRIEIRRRITHIRINIRIINAALLIIN
7180 REM ....SOLVE CUBIC EQUATION BY NEWTON RAPHSON METHOD
2190 RER INITIAL VALUE ; I = 0.0 , FOR IPH = 0

2200 REN 1:1.0, FORIPMH =1



2210 IF 1P = 1 GOTO 2250

20 1 = ol

2230 NLDOP = 0

2240 GOTO 2270

250 1 I

2260 KLOOP = 0

2270 KLOOP = HLOOP + 1

2280 IF KLOOP > 25 THEN &0TD 23s0

2290 F1 z Ja]8] - Is1%PP ¢+ 1300 - AR
2300 SLOPE =  (3!sl#] - 21379pP + 00}
2310 IN : 1-(F1/5L0PE)

2320 EROR = ABS((IN-1)/1K)

2330 1 : N

2340 IF EROR ¢ 0001 THEN GOTG238
2350 6010 2270 —
2360 PRINT “OVER 25 LODPS "OPWNEWRS
2370 CL§
2380 LOCATE 10,26 :
2390 LOCATE 26 :
“2400 LOCATE .26 :
2410 LOCATE 26 :
2420 LOCATE .26
2430 LOCATE 26 :
2440 RETURN

AULINENTNEINT
ARIAINTAUNM TN




AULINENTNEINS
RIAATUAMINYAE



SOAVE-REDLICH-KWOHE EQUATION OF STATE
MIXTURE : ETHANE(N) - CO2(2)

TERP, = 250 K

Kij 1348

LU L]

REF. DAVALDS ET AL. (1976)

-----------------------------------------------------------------------

----------------------------------------------------------------

Plate} %2) )] Plate) HE.‘r ey lov(2))

B T A e e g g g g s

14,2300 0.044¢4  0.1115 00177 0.0071
15.6800  0.1035 ' 0.00%8
16.9300  0.1680 0.0034
18.0400  0.2245 0.0009
19.2300  0.3083 0.0011

20,0300  0.3980 0.0077

20.5600  0.4692

209900 0.59%0 006248 ?;ff N 0 0.0050
21,0700 0.6900 . ~0.6804, 0
20.8000  0.7908

19.9900  0.8829
19.4000  0.9260
18.5100  0.9701

PENG-ROBINSON EQUATION OF STALE- 7.5
MIXTURE : ETHRNE(L) - CD2{: =

TEMP. = 250 K v
Kij = .10B4 L5

EXPERINENTAL CALCULATED gr DEVIATIONS
v RO A nENI NG
H 2500 0. MH 0.1115  14.538%F 0,094 0.0174

e VG 85k G880 A" iAas

tﬂ 04D 0.2245 0.3697 17.8500  0.3502  0.1900  0.0195
19,2300  0.3083  0.4474 18.9550  0.4307  0.2750  0.0167
20,0300  0.3%80  0.5056 19.8626  0.5023  0.16M  0.0033
20.5600  0.4692  0.5522 20,3972  0.5519  0.1628  0.0003
20.9900  0.5990  0.6265 20,979  0.6331  0.0104  0.006
21,0700 0.6%00  0.6802 21.0922  0.687%  0.0222  0.00M
20,8000  0.7908  0.7467 20.B899  0.7542  0.0899  0.0075
19.9900  0.B82% 0.8217 20.2711  0.B314  0.2B11  0.0097
19.4000  0.9260  0.B&% 19,7502  0.B7%  0.3%02  0.0100
18.5100  0.9701  0.9378 18.9792  0.9435  0.4692  0.0057

-----------------------------------------------------------------------

WITH HWIN. AAD. = 1.028727




PATEL-TEJA EQUATION OF STATE
NINTURE : ETHANE(1) - €02(2)
TEWP, = 250 K
kij = .1439

REF. DAVALOS ET AL, (1976)

-----------------------------------------------------------------------
-----------------------------------------------------------------

................................................................

14,2300 0.0444  0.1115  14.14 : .
15.6800  0.1035  0.2226 15,88 a0 S 0.0022

16,9300 0.1680  0.3009 _ITRORIESSN. 3121 0.0112
16.0400  0.2265 03657, .0061
19.2300  0.3085 04474 Li.da8 10 ol i
200300 0390  0.5055™ 2L Bobise

20,500  0.46%2  0.5524e L8 ““:‘%* 53
20.9%0  0.59%0 Hzas a0/ \ 1013
200700  0.690 0.6 :

20.8000 0.798 0. mr

19.9900  0.8823 0.8

19.4000  0.9260
18.5100  0.9701

--------------------------

WITH MIN. AAD, = .5307925

-

SCHATDT-HENZEL swnnm nr STATE ;ﬁ" .u._; :
MIXTURE : ETHANE(1) ~ :
TENP. = 250 K s
Mi ooz .43 .

REF. DAVALDS ET AL. llg

---------

EXPERINENT ¢ 5 CALCULATED DEVIATIONS

w0 e £ BIngAn:

--------------------------------------------------------------------

tqz 13.9820 01008  0.2488  0.0110
ﬁﬁé:ﬁ: S Ngay
16. 93un

18,0400 1 02265  0.3697 11 €969 0.3529  0.3432  0.0168
19.2300  0.3083  0.447¢ 189205  0.4258  0.3095  0.0216
200300 0.3980 0.5056 19.9399  0.4881  0.0501  0.017S
205600  0.4692 0.5522 20.5600  0.5299  0.0000  0.0223
2.9%00  0.5990  0.6265 213175  0.5959  0.3275  0.0306
210700 0.6900 0.6802 21,5734  0.6399  0.5034  0.0403
208000 07908  0.M461 205064  0.695¢  0.706¢  0.0513
19.9%00  0.8329 0.8217 20.7940 07108 0.8040  0.0509
194000 0.9260  0.86% 20,0194  0.B263  0.619¢  0.0433
185100 09701 0.9%78 18.7027 0.911% 0,192  0.0259

-----------------------------------------------------------------------

WITH MIN. RRD. = 1.BBB433




SOAVE-REDLICH-KKONG EQUATION OF STATE
MIXTURE : PROPANE(L) - CO2(2)

TEWP, = 266.49 K

Kij = .14

REF. HAMAN & LU (1976)

----------------------------------------------------------------------

EXPERTMERTAL CALCULATED DEYIATIONS
Platn) x(2) Y12) ioy(2)}
7.9607  0.0886  0.5207 0.0186
10.5462  0.1620  0.6399 0.0047

0.0035
0.0052
ﬂﬁl?

11,4647  0.1798  0.6707
13,4379 0.2515  0.72
16,3976  0.3464  0.78
17.8265  0.39%  0.8045
20,0038  0.4428 B
21,3646  0.5266
23.8820  0.6470
25.2428  0.7750
25.7872  0.8189

e e R L L E S e e o TR R L

NITH MIN. AAD. = 1.99280%

PENG-ROBINSON EQUATION OF STATE ﬁ;,T_
mnmz PROPANE( 1) - €02 =
TENP. = 266.49 Kk Lot

ki =018

------------------------------------------------------------------

EXPERIHENTAL CALCULATED EE?IHI]UHS

:i:i:‘i""'ﬁﬁH’J MBS YWV

-------------------------------------------------------------------

Mm Mm 0.5207  7.7190 € 0.4791  0.2417  0.0416

vl Vi Sl | bl a8 Yol Y

13 4378 0.2515  0.7253 13,6956

16.3976  0.3464  0.7882 16.6656 ﬁ 1??4 ﬁ iﬁﬂﬂ ﬂ ﬂlﬂﬂ
17.8265 0,399  0.8079 18.1700  0,8012  0.3435  0.0067
20,0038  0.4428  0.B318 19.3088  0.B176  0.6950  0.0142
21.3646  0.5266  0.8523 21,3247  0.B444  0.0399  0.0079
73.8820  0.6470  0.B751 23.B472  0.B762  0.0348  0.0011
25,2428 0.7750  0.9157 26.1861  0.9085  0.9433  0.0072
25,7872 0.B189  0.9265 26.9364  0.5207 1.1452  0.0056

.......................................................................

NITH MIN. ARD. = 2.073852



PATEL-TEJA EQUATION OF STATE
KIXTURE : PROPANE(1) - CO2(2)
TEMP. = 266.45 §

Kij = 1366

REF. HAMAN & LU (1576)

-----------------------------------------------------------------------
.................................................................

..................

7.9607  0.0886
10.5462  0.1820
11,4647  0.17%8
13,4379 0.2515
16.3976¢  0.348d
17,8265  0.39%
20.0038  0.4426
21.3646  0.5266
23.8820  0.6470
25,2428 0.7750
25.7872  0.B1BY

---------------------------

WITH MIN. ARD. = 1.B73804

SCHNIOT-NENZEL EQUATION OF STATE~ v
WIXTURE : PROPANE(1) - CC 55” ‘”""
TEMP. = 266.49 K

Kij = .1447 \Z7e

-----------------------------------------------------------------

________ Exrmntﬂm ‘ CALCULATED DEVIATIONS
T ﬂugqnﬂﬂjﬁﬂqﬂ?
1 9607 0.5207  7.6484 & 0.5013  0.3423  0.0194

58 T RN 6 W'Wnﬂﬁ']ﬁ d

13,4379 0.2515  0.7253  13.7076

16,3976 0.3464  0.7882  16.6108 n 1m uzm nma
17.8265  0.399  0.8079 18.0470  0.8041  0.2205  0.0038
20.0038 0.4428 0.8318 19.1220 0.8185 0.8818  0.0113
21.3646 0.52¢6 0.8523 20.9912 0.8416 0.3734 0.0107
23,8820  0.6470  0.B751 23.2850  0.8689  0.5970  0.0062
25.2428 0.7750 0.9157 25.4064 0.8%71 0.1636 0.0186
25,7872 0.B1B9 0.9265 26.0895 0.9084 0.3023 0.0181

----------------------------------------------------------------------

WITH NIN, ARD. = 1.926214



SOAVE-REDLICH-XWONG EGUATION OF STATE

MIXTURE :

Kij

PROPANE(1) - CO2(2)
TENP, = 244.27 K

= L 132

REF, HAMAR & LU (1978)

---------------------------------------------------------------------

++++++++++++++++++++++++++++++

EXPERTHENTAL

Plats)  X(2)

4.9669  0.1134
5,784  0.1433
T.4164  0.2245
7.7566  0.2495
9.0833  0.3229
10.4986  0.4226
11,4307 0.5329
12,5534  0.6672
12.9616  0.7464
13.403%  0.80&7

T T

WITH HIN. ARD. = |

PENG-ROBINSON EQUATION OF STATS y* ,.u,;

HIXTURE : PROPANE:
TENP, = 244.27 Ko
Kij = .UM

REF. HAMAN & LU tléigb

)

\r

‘r.n "; -, .l’

nnnnnn

ooooooooooo

0.0012
0.0050
0.0057
©0.0086
0.0069
0.0036
0.0018

----------

-----------------------------------------------------------------------

EXPERIHERTAL CALCULATEDOLY DEVIATIONS

v ol i3 nEane g

0. 1134 0.6589  4.828%  0.6279 Gaade  0.0510
ﬁ‘ﬁ’] 5\ &2 358 ST B
7.7%6  0.2495  0.795  7.7705  0.7835  0.0139  0.0110
§.0833  0.3229  0.B295  9.0B33  0.B225  0.0000 0.0070
10.4986  0.422¢  0.B560 10.5747  0.8573  0.0761  0.0007
11,4307 0.5329  0.88268 11.8758  0.BB34  0.4451  0.0006
12,5534 0.6672  0.9067 13.0712 0.9070 0.5178  0.0003
12.9616  0.7464  0.519% 13.6372  0.9198  0.6756  0.0002
13.403%  0.8067  0.931¢ 14.02%  0.930F  0.6257  0.0013

-----------------------------------------------------------------------

NITH HMIN. ARD. = 2.714205




PATEL-TEJA EQUATION OF STATE
MIXTURE : PROPANE(1) - C02(2)
TEKF, = 244,27 %

Kij = .1373

REF. HANAK & LU (1976)

.......................................................................

-----------------------------------------------------------------

i e ) ol = s

4.9669  0.113¢ 0. 4.8283 01386 0.0044
5.783¢  0.1453 , 5.60) ST 1152 0.0006
T.4164  0.2245 0,78 $435 0. 76g===0029  0.0073

1.7566  0.2495 J34 P, B LUF58  0.0104
9.0833  0.3229 OWOTYS K] 0.0093
10,4986 0,422 0.0104

11,4307 0.5329 " 0.0070
12553 0.6672 02560 0.0018
129616 0.7464 0,088, 0.0011
13.4039  0.8067 "\\. T 0.0045

.
----------------------------

NITH MIN. AAD. = 1.1

SCHAIOT-HENZEL EQUATION OF SIATEVSS
KIXTURE : PROPAN
TERP. = 244,27 K
Kii :.436 L7

----------------------------------------------------------------------

EXPERINENTAL CALCULATED Or DEVIATIONS

‘:ﬂiﬁ“"ﬁﬁﬁl ANSNINETS

-------------------------------------------------------------------

4,.9669 0. IIH 0.6589 {, H
RN I T 168 T 448 ) )

0. 2495 0.7945 1.B126 0.793% 0 um 0.0010

!.MJI 0.3229 0.8295 9.086) 0.8279 0.001&

10,4986 0.4226 0.B580 10.482¢6 0.8577 i.'r ﬂlﬁﬂ 0.0003

11.4307 0.5329 0.B828 11.5484 0.8789 0.2177 0.003%

12,5534 0.6672 0.9067 12.6788 0.8970 0.1254 0.0097

12,9616 0.7464 0.9196 13,1642 0.9065 0.2046 0.0131

13.403% 08067 0.9316 13.5142 0.9148 01103 0.0148

.......................................................................

KITH MWIK. ARD. = | 294513




SDAVE-REDLICH-KKONG EQUATION DF STATE
MIXTURE : i-Butane(1) - CO2(Z)

TEMP. = 310.94 &

Kij = .129

REF. BESSERER & ROBINSON 11973)

-----------------------------------------------------------------------
-----------------------------------------------------------------

-----------------------------------------------------------------------

7.1442  0.0251  0.2657 y 0.1375  0.0019
12,1792 0.0881  0.5668 ) 0.0168
21,0244  0.2056 0.0002
27.2840  0.289] 0.0027
3149726 0.3991 0.0004
43,0013 0.5195  0.84a 0.0060
498733 0.6205  0.Be%0

55.180¢6  0.7073 @

EEsEEEE - . ' = L T ———

WITH KIK. ARD, =

PENG-ROBINSOK EQUATION |

NIXTURE : i-Butame(l) - @
TEMP. = 310.94 X
kij = .15

---------------------

--------------------

Platm) X(2)

-

) S— ‘?:"---

7.1442  0.0251 g 1.2060 0, 2505 0.0618  0.0149

T "t’ﬁlﬁiﬁ PR

21,0264 0
M.9726 0.39 0.8267  35.3595 o 0.8138 @ 0.012%
1.1%

A SNSRI i e vigh A

....................................................................

NITH I!lH. ARD. = 1.071763




PATEL-TEJA EQUATION OF STATE
MIXTURE : i-Butane(1) - C02(2)
TEKP. = 310.94 &
Kii = .125
REF. KALRA & KUBDTA (1978)
EXPERINENTAL CALCULATED DEVIATIONS

---------------------------------------------------------------

------------------------------------------------------------------

1.1442  0.0251  0.2657 *v g 0.2803  0.0050
121792 0.0BB1  0.5668 fhp Lgdsld  0.008%
21,0244 0,205  0.7297 '™ 0.

Tt 0.0050
27,2840  0.2891  0.7577%@k 4788 et 00010
39726 0.3991  0.g0PeREwEr 'm T 0.0020

43,0013 0.5195 0.8 b 1""3 B0, 0074

49,8733 0.6205 , .{ '-ﬁi\‘\\“' .‘\. 0022

55.1804  0.7073 0. 0007

B . - 5 3 ————

WITH MWIN. AAD. = 1.38307

SCHNIDT-WENZEL EQUATION OF'ST el
WIXTURE : i-Butane(l) - C02( J,— ot i
TEMP. = 310.94 K ¢

Kij *.123 2255590

REF. KALRA & KUBOT4.Jde a £
---------------------- i S RY -

............................

2 e i W ___i?ff______iffl_-
a0l um&w 5 W 1
0.2088 u ussa 0.0013
n 2840  0.2891  0.7872 27.2958 € 0.7817 0.0045
suofs] WSk G | eid um:mwm aY
49.87339 0.6205  0.8690 50.7268  0.B6SE 0.0032

55.1804  0.7073  0.8B22 56.6202  0.B767 I.H‘!ﬂ 0.0035

-----------------------------------------------------------------------

WITH MIK. ARD. = 1.632935



SOAVE-REDLICH-KNONG EQUATION OF STATE
HIXTURE : n-PENTANE(1) - C02(2)

TEWP. = 277.66 K

Kij = .142

REF, BESSERER & ROBINSON (1973)

---------------------------------------------------------------------

EXPERINENTAL CALCULATED DEVIATIONS
Platn) X(2) Y(2) 0Y(2);
2.2453  0.0290 00011
5.5793  0.0856 0.003)
10.8664  0.1834 0.0012
16.8059  0.3179 0.0002

0.0002
0.0003

22,1130 0.4858
27.0119  0.4255
12.0468  0.8229
34,0860  0.89%8
36.6055  0.9623
37.0138  0.9791

.......................

PENG-ROBINSON EQUATION OF STATE
HIXTURE : n-PENTAME(1) - CC
TENP. = 277.66 K [
Kiid = .19

----------------------------------------------------------- -

EXPERINENTAL CALCULATED DEVIATIONS

_fﬁEiEEEEf:%'"‘ umwm T3

22453 0.02 0.8528  1.9098 ¢ 0.8243 0.3385  0.0285

15 80590 m ﬁ% ggy qu‘gwgq a E]

22.1130 © 0.4858  0.9846 24.0236  0.9824  1.9106 0. bozz
21.0119  0.6255  0,9872 28.7258  0.9851 1.7139  0.0021
32.0468  0.8229  0.9894 33.6903  0.9865  1.6435 0.0009
34.0880  0.8998  0.986Z 35.7832  0.9910  1.6952 0.0048
36,6055  0.9623  0.9870 38.1351  0.9950  1.529 0.0080
310138 0.9791  0.9900 38.9426  0.9%9  1.9287  0.00&9

.......................................................................

KITH MIN. AAD. = 6.723994




PATEL-TEJA EQUATION OF STATE
MIXTURE : n-PEKTAME()) - CO2(2)
TEMP, = 277.66 %

Kij = .13589

REF. BESSERER & ROBINSON (1973)

-----------------------------------------------------------------------

-----------------------------------------------------------------

-------------------

p.o0112
0.002¢
0.0013
0.0012

...................................

2.2453  0.0290  0.8528
5.5793  0.085
10.8864  0.1834
16,8059  0.317%

221130 0.485 0,984 _0.98580N2 179m0 0012
2019 0.655 0. St ‘-~-. -:1: 00004

32,0468 0.8229  OTSROLMILAUY [ 0%98% .0005
34,0880  0.899  0.g860 40 4gE) o \ 0054
36,6055  0.9623 :

30,0138 0,979

-

NITH HIN. RAD.

-----

SCHMIDT-WENIEL EQUATION OF STATE
HIXTURE : n-PENTANEL)) - Go2(2
TENP. = 277.66 K (i,
Kij = 1338 ._y,.

REF. BESSERER & ROBINSON (19

..................................................................

EXPERTHENTAL CALCULATED g DEVIATIONS

- B ) ROV W TS

_--i.....------ 'p-—-----i--..[ L L L

22453  0.0290 0.8528  2.02026' 0.8490 048251 0.0038 g

vl VLR Sk S5 daad Tl | €8] & £

15 809  0.3179  0.9803 17.9092  0.97%

22.1130  0.4858  0.9846 25.1381  0.9845 5 ml ﬂ' ﬂﬂﬁl
27.0119  0.6255  0.9872 29.4298  0.9667  2.4179  0.0005
32.0468  0.8229  0.9894 33.2863  0.98%4  1.2395  0.0000
34.0880  0.8998  0.9862 34.8570  0.9915  0.76%0  0.0053
36,6055  0.9623  0.9870 367374  0.9952  0.1319  0.0082
37.0138  0.9791  0.9900 37.4120  0.9970  0.3%82  0.0070

......................................................................

NITH MIN. ARD. = 5.106436




SOAVE-REDLICH-KKONG EQUATION OF STATE
KIXTURE : n-PERTANE(1) - C02(2)
TEWP, = 34 16 K

Kij = L1368

REF. BESSERER & ROBINSON (1973)

-----------------------------------------------------------------------

-----------------------------------------------------------------

--------------------------------------

(0824 0.0072  0.2708 : 3477 0.0608
62597  0.0268  0.5195 ’-r= 0.0270
64638 0.0283  0.5367 e 0.505 0.0310
86411 0044  0,cAZ0—gTOR zs—-ﬁu-hn.azw
14,5606 0.09719 0.7 (v Dl 0093
221810  0.1631  0.84

29.7335  0.2249 :
36,8508  0.3026
48,9888 0.3897
56,1062 0.4698
68.2441  0.5623
73.8234  0.6111
§1.7841  0.6830
88.4520  0.7425
90.9695  0.779

------------------------------------------

PENG-ROBINSON EQUAR
HIXTURE : n-PENTANE y——-—
TEWP.
Kij

LTEIS T S
A291 m
REF. BESSERER & ROBINSOMS'( )R]

""""" ol SRR Bhie) 3

.-.--i.-.-..----.-..-p ----------------------------- ammme -

plate)  X(2) 1(2) plata)g  Y(2) ': 0Y(2))

SRR TR Y TR A

6,258  0.0268  0.5195

6.4638  0.0283  0.5367  6.3835  0.4923 0.0803  0.04M4
B.6411  0.0444  0.6420 B.‘E‘E‘N 0.5990  0.3521  0.0430
14,5606 0.0979  0.7763  14.6730 0.7555  0.1124  0.0208
22,1810 0.1631  0.8427 22.5418 0.8257  0.3608  0.0170
29,7335  0.2249  0.8728 30.0635 O 8572 0.3300  0.0156
19,8508 0.3026  0.8936 39.5500  0.B7E0 0.6992  0.015
48,9888 0.3897  0.9040 50.1142 0.8892  1.125¢  0.0148
58.1062 0.4698  0.9105 59.6085 0 8929 1.5023  0.0176
682441 0.5623  0.9127 70,0511  0.8911 1.8070  0.0216
73,8234 0.6111  0.9125 75,2107  0.BBT 1,3873  0.023)
81.7841  0.6830  0.9045 82.136 0.877¢  0.3526  0.0211
89,4520  0.7425  0.8914  B6.2925 0.8707  2.159%  0.0207
90,9695  0.779%  0.869¢  B4.0036 0.8812  6.939  0.0118

-----------------------------------------------------------------------

WITH MIN. RED. = 2.396467



PATEL-TEJA EQUATION OF STATE
KIXTURE : n-PENTAKE(L) - CD2(2)
TERP. = 344,16 K

hij 214

i i

REF. BESSERER & ROBINSON (1973)

-----------------------------------------------------------------------
------------------

-----------------------------------------------

----------------------------------------------------------------------

4.0824 0.0497
6.2597 0.0110
6.4638 0.0150
8.6411 0.0150
14,5606 0.0008
22.1810 0.0001
29.7335 0.0006
38.8508 0.0021
48.9888 0.0018
58.1062 0.0044
682441 0.0073
73.8234 0.009
81.784) 0.0088
88.4520 0.0056
90.9695 0.0347

EEsmssmsE s EEEEEEEEE e e e e R A R S AR

WITH HMIN. AAD. = 367

SCHMIDT-NENZEL EQUATION OF :
NIXTURE : n-PENTARE( et =
TENP. = 344.16 1
fHj = lu??"_r

REF. BESSERER & ROBINSO

e e e

EIFEHIHEHTM ¢' i’:ﬂl.t‘:.llﬁ DEVIATIONS

--------------------------------------------------------------------

4.0824 ﬁﬂ?? 0.2708  3.8136  0.2287 =, 0.2688  0.0421g »

Ll TN ﬂu‘iﬂﬂlﬁﬂ’)uﬂ‘&l% d

Ii Siﬂﬁ H ﬁ??? ﬂ ??63 15 ?Hﬂ! ﬂ Iﬂ!ﬂ l 2115 ﬁ ﬁﬂﬁi
22,1810  0.1631  0.B427 24.6055 0.B450  2.4245  0.0023
29.7335  0.22¢%  0.B728 33.1208 0.8725  3.3873  0.0003
38.B508  0.3026  0.8936 43.98B1  0.BB9Y  5.1333  0.0017
46.9888  0.3B97  0.9040 56.2876  0.B%B2  7.2988  0.0058
58.1062  0.46%  0.9105 67.5593  0.8992  9.4531  0.0113
68.2441  0.5623  0.9127 80.2316  0.B933 11.9875  0.01%4
13.8234  0.6111  0,9125 B&.6056  0.BBe4 12,7827  0.026)
Bl.7841  0.6B30  0.9045 95.3456  0.Be6I 13,5615  0.0382
BB.4520  0.7425  0.B914 99.5431  0.Be4B  11.0911  0.0286
90.9695  0.77%6  0.86%4¢ 90.5928  0.659%8  0.3767  0.2096

----------------------------------------------------------------------

RITH KIN. AAD. = 9.9B287%



SOAVE-REDLICH-¥WOMG EQUATION OF STATE
KIXTURE : n-Heptane(l) - CO2(2)

TENP, = 352,61 K

Kii = .1129

REF. KALRA & KUBOTA (1978)

.......................................................................

EXPERINENTAL CHLCULATED
Platn) X(2) Y{z) Plate) ¥(2)
4.1845  0.0310  0.8600  4.1835  0.8601
15.6492  0.1260  0.9560 15.72
15.8533  0.1270  0.9570 35
10,9582  0.2400  0.9660
32,9314 0.2560
33.8839  0.2630
49,4650 0.3790
49,9414  0.3810
£5.0462  0.4500
65.3184  0.4980
84,3016  0.6240
84,6418  0.6250
97.0250  0.71%0
97,1611  0.7190
104.5775  0.7690
105.1218  0.7750
114.5794  0.8470
KITH WIN, ARD

PENG-ROBINSON EQUATION OF SIAf

HIXTURE :

TEWP,
kij

REF. KALRA & lﬂﬂﬂt]Ell??H]

n-Hep

angl

x 352.61 %=

= 1013

\7

168

DEVIATIONS
iopl iDY(2))
0.0010  0.000
0.0777  0.0004
0.0017  0.0012
5742 0.0049

----------

-----------------------------------------------------------------------

iﬂ B2
32,9314
33.8839
49.465]
49,9414
5. 0467
65. 3184
B4. 3016
Bd.E41E
97.0250
97.1811
104.5775
105.1218
114,51

T’Mﬁ*’a‘

0.2400
0.2560
0.2630
0.3790
0.3810
0.4500
0.4%80
0.6240
0.6250
0.7150
0.7150
0. 7690
0.7750

ﬂ.?ﬁﬂﬂ
0.9680
0.9740
0.9720
0.9720
0.9740
0.9720
0.9710
0.%9630
0.9630
0.9540
0.9520
0.9050

30 Jede
.48
n.an
49,4133
49,6962
65,4057
b6.574b
B5.0071
B5.1507
97.6724
98.1926
104,3985
105.0782
108.9972

-----------------------------------------------------

B’IM%EI%

0.966%
0. 96?3
0.9682
0.9710
0.9710
0.9696
0.9694
0.9
0.9626
0.9524
0.9518
0.9421
0.9407
0.9363

0.5933

0.4397
0.4562
0.0518
0.2452
0.3595
1.2562
0.7055
0.5089
0.6474
1.031%
0.17%0
0.0436
5.5822

0.0009
0.0002
0.0002
0.0030
0.0010
0.0024
0.004¢
0.00%3
0.0084
0.0106
0.0112
0.011%
0.0113
0.0313

-----------------------------------------------------------------------

WITH

KIK. AAD. =

1.01492¢



PATEL-TE)A EQUATION OF STATE
WIXTURE : n-Heptamell) - CO2(Z)
TEMP. = 352,61 '

Kii = .0838

REF. MALRA & AUSODTA (1978)

-----------------------------------------------------------------------
.................................................................

.......................................................................

4.1645  0.0310  0.8600  4.0987  0.B787  0.0B58  0.0187
15.6492  0.1260  0.9360 15. ﬁl?? p 613 - 0.0053
15,8533  0.1270  0.9570 15,7048 f

[}

I
18§
I

30.9562  0.2400
329314 0.250 0. 12,47 517 0.0068
33.8839  0.2630  0.9600mmbdetl: 975 Els  0.007)
49.4651  0.37190 0,970 - ) OUO0Es  0.0032
49.9414  0,3810 IR0 LS50t 10,9792, 0 THSES 00052
65.0062  0.4900  0.52a00 aattsd 058058 0.0038
65.318¢  0.4960 0 bt 9% 06 M0.0016
83016 0.6240 00 B AR 9100\ Fa2d0Ne0. 0019
B4.6418  0.6250 Wl B4 jaod0l \ 0,930, .0009
97.0250 0.7150 03880 Aoafefie T 09518 N 38580, 0.0012
97.1611  0.7190 MGl #. ‘ g W0.0017
1045775 0.7690 e N 0.0004
1051218 0.7750 045 4y N, 068 N 0.0004

114.579¢  0.8470 9098 bEE°" D MIe N 20126, 0.0368

SCHHIDT-WERIEL EQUATION OF 514
HIXTURE : n-anh]
TEWP, = 152,81 K &

Kij  =-.0002 '-Yi-

REF. KALRA & KUBOTA _B}'ﬂ}

-----------------------------------------------------------------------

e v wa RS

----------------------------------------------------

e 18 4 B o

0.2400 29.6975  0.9690  1.2607  0.0030
32.9314  0.2560  0.9680 31.848%  0.9700  1.0825  0.0020
33.8839  0.2630  0.9680 32.7995  0.9704  1.0844  0.0024
45.4651  0.37%0  0.9740 49.4577  0.9734  0.0074  0.0006
49.9414 03810  0.9720 49.7606  0.9734  0.1808  0.0014
65.0462  0.4900  0.9720 67.1957  0.9723  2.1495  0.0003
£5.3184  0.4960  0.9740 €B.5499  0.9721  3.2315  0.0019
B4.3016  0.6240  0.9720 91.4B56  0.9647  7.1840  0.0073
B4.6418  0.6250  0.9710 91.6B00  0.9646  7.0382  0.0044
§7.0250  0.7150  0.9630 110.2454  0.9470 13.2204  0.0160
§7.1611  0.7150  0.9630 111.1212  0.9453 13.9601  0.0177
1045175 0.7690  0.9540 126.3113  0.7695 21.7338  0.1845
105.1218  0.7750  0.9520 127.7705  0.7753 22.6487  0.1787
14,5790 08470 0.5050 138.7970  0.B578 24.2176  0.0472

.......................................................................

KITH HIH. AAD. = B.117238



SOAVE-REDLICH-KWONG EQUATION OF STATE
MIXTURE : n-Heptane(l) - C02(2)
TEMP, = 394,27 K

kij = 1027

REF. KALRA & XUBOTA (1978)

-------------------------------------------------------------

--------------------------------------------------------

-------------------------------------------------------------

11,1586  0.0730  0.8150 1Z. 5213 1.3627
30.6180  0.1930 31,1018 M ‘

30.8902  0.1950 Ef
47,6960  0.2960
47.5682  0.2960
56,9495  0.3430
b1.6442  0.3760
62,3921 0.3780
63,6174 0.3B40
£5.0500  0.5000
5.7984  0.5030
102.4002  0.5890
1030126  0.5940
118.7978  0.6860
130.6368  0.7610
131.3852  0.7¢80

----------------------------

WITH HIN. AAD, = 1.758537

PENG-ROBINSON EQUATION OF 5TRTE
MIXTURE : n-Heptanefdy - G
TERP, = 3?1 271 K :
Kij L0912 LY.

-------------------------------------------------------

----------

---------

----------

--------

EXPERIN € & CALCULATED DEVIATIONS

I ummﬂm Vot 30

-----------------------------------------------------------

----------

0.0058

r W’ia% 48l imamEna s

47,690 0.2960  0.9360 48.2201 0.9195

0.9682  0.2960  0.930 482202 0. 9195 U.!ﬁ?ﬁ
56,9495  0.3450  0.9390 56.6297 0.9224  0.3198
61,6442  0.3760  0.9420 62.04% 09231 0.404
62.3927  0.3780  0.9420 62.4012 0.9231  0.0085
£3.6174  0.3840  0.9410 63.457¢ 0.9232  0.1598
85.0500  0.5000  0.9390 84,2744 0.9188  0.775%
g5.7984  0.5030  0.93%0 84.B23 0.9185  0.9733
102.4002  0.5890  0.9340 100.28%2 0.9082 2.1170
103.0126  0.5940  0.9340 101.1704 0.9073  1.B412
1187978 0.6860  0.9140 116.4204 0.88%  2.31M4
1306368 0.7610  0.8780 121.4314 0.8837  9.205¢
131.3852  0.7680  0.8820 120.5436 0.8860 10.B416

-------------------------------------------------------------

KITH KIN, RD. = 2.732916

ﬁ ﬂlﬁﬁ
0.0166
0.018%
0.018%
0.0178
0.0202
0.0205
0.0258
0.0267
0.0284
0.0057
0.0040

----------




PATEL-TEXR EOURTION UF STATE
MIXTURE : n-Heotanell] - co212)
TERP, = 394.27 K

kiy = 6.490001£-02

REF. KALRA & RUBOTA (1976)

-----------------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------------

11.1586  0.0730  0.B190 : B4 1.183  0.0214
0.9210 ey y 0. 0.0035

30.8902  0.1950
41,6960 0.2960
419682 0.2960
56,9495  0.3450
61,6442 03760
£2.3921  0.3780
63,6174 0.3840
§5.0500 0,500
g5, 7984 0.5030
102.4002  0.5890
103.0126  0.5940
118.7978  0.6860
130.6368  0.7610 W6 .2 ¢
131.3852  0.7680 0. ' Y92 28 0.0105

----------------------------------------

SCHMIDT-WENLEL EHUHTIBI 1]
WINTURE : n-Heplam

TEMP. = 394.77 §
Xij =-.0824 *!?E

REF. KALRA & HHGTEHTE]

--------------------------------------------------------------------

-----------------------------------------------------------------------

ﬂ%“’law‘*ﬁhﬁﬁ ke fi“a‘ﬁ%‘é’ 1

L6960 0 296& 0.9360 47.1309 ﬂ 9?30 0.5651
l?.?iﬁ! 0.9360 47.130%  0.9230 0.8373 ﬂ ﬂi!ﬂ
56.9495 Q.$450 0.9390 55.8857  0.9263 1.0638  0.0127
pl.6442  0.3760  0.9420 61,6535  0.9272  0.009% 0.0148
62,3927  0.3780  0.9420 §2.0315  0.9272  0.3612 0.0148
63.6174  0.3840  0.9410 §3.1699  0.9213  0.4475 0.0137
§5.0500  0.5000  0.93%0 86.6284  0.923¢  1.5784 0.015¢
g5.7984  0.5030  0.93%0 87.2722  0.9231  1.4738 0.0159
102.4002  0.56%0  0.9340 106.6538  0.9104  4.2536 0.023
103.0126  0.5940  0.9340 107.8310  0.9093  4.B1B¢ 0.0247
118.7976  0.6860  0.9140 133.2434  0.6975 14,4456 0.2165
130.6368  0.7610  0.8780 150.1457  0.7800  19.5089 0.0%80
131,3852  0.7680  0.B820 1506174 0.7965 19.2322 0.0B55

-----------------------------------------------------------------------

WITH WIN. RAD. = 4.459265



SOAVE-REDLICH-KHONG EQUATION OF STATE
NIXTURE @ n-DECANE(1) - CO2(2)

TEMP, = 462,56 K

Kij = .1489

REF. SEBASTIAN ET AL. (1960)

-----------------------------------------------------------------------

EXPERIMENTAL CALCULATED DEVIATIONS
Plzts) X(2) ¥(2) Voo
19,3600  0.0913  0.9075 0.0238
30.3800  0.1472  0.9306 0.0145
40.1000  0,1883 0.0136
50,7000  0.2358 0.0128

----------------------------------------

WITH HIN. AAD.

PENG-ROBIKSON EQUATI
KIXTURE : n-DECANE(1) - €
TEMP. = 462.56 K
Kij = .128

REF. SEBASTIAN ET AL. (18

-----------------------------------------

-------------------------------------------

---------------------

10.1000  0.1885 G410  40.1000 0,915
50.7000 02858 Ma 50.6128 uzas 0.0872

-------------------------------------------------

iy mmmm UNIAINAY

HIIT : n-DECANE(1) - €02(2)
TEWP. = 16? 5 I
ki = .07

REF. SEBASTIAN ET AL. (1980)

-----------------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------------

19.3600  0.0913  0.9075 19.5778  0.B9%9 0.2178  0.011¢
30,3800  0.1472  0.9306 31.2300 0.9233  0.8500  0.0073
40,1000 0.1883  0.9410 40.0979 09323 0.0021  0.0085
50.7000  0.2358  0.9478  50.6669  0.9382 0.0331  0.00%

---------------------------------------------------------------------

WITH MIN. ARD, = .99B4673

-



SCHNIDT-WEKZEL EQUATION OF STATE

NIXTURE : n-DECANE(1) - C02(2)

TENP, = 462.58 K

£iy  =-.0433

REF. SEBASTIAN ET AL. (1980)

EXPERINENTAL CALCULATED DEVIATIONS

Plate) nz) oy(2)}
19.3600  0.0%13 0.0282
10.3800  0.1472 0.0200
40,1000 0.1883 0.0197
50,7000  0.2358 0.0200

--------------------------------

WITH KIM. AAD, = 1.0

SOAVE-REDLICH-XKONE
NIXTURE : n-DECAME
TEMP, = 542,96 K
kij = .1948

REF. SEBRSTIAK ET AL.

-------------------------------------------

EXPERIMENTAL
.............................. S =
plate) =IO
19.3800
29.6300 0. . 68 v
39.5000  0.1628 [OL7357 3948 : 0.0015 §1} 0.03%4
51.0000  0.2145 0 1555 50.2442 0. 154& 0.7556 = 0,0306

-------------------------------------------------------------

g ”“ﬂ'lJET‘WIEWIﬁWEJ’]ﬂ‘i
@mwmm UA1AINYA Y

TEMR, = 542.96 &
Kij 1672

LI 1

REF. SEBASTIAN ET AL. (1980)

-----------------------------------------------------------------------
-----------------------------------------------------------------

----------------------------------------------------------------------

19.3800  0.0656  0.5700 20.4272  0.4980  1.0472 0.0720
29 6300  0.1147  O0.6B18 29.9M47  0.6131  0.3447  0.0687
39.5000  0.1628  0.7357 39.4989  0.6719  0.0011  0.0638
51.0000  0.2145  0.7655 49.8939  0.7080  1.1061  0.0575

----------------------------------------------------------------------

KITH NIN. ARD. = 2.1B4591




PATEL-TEJ# EQUATION OF STATE
MIXTURE : n-DECANE{)) - CD2(2)
TEMP, = 542.%6
kij = .0857
REF. SEBASTIAN ET AL. (1980)
EXPERIMERTAL CALCULATED DEVIATIONS

-----------------------------------------------------------------

-------------------------------------------------------------

19.3800  0.0656 0.034¢
29.6300  0.1147 0.0353
35.5000  0.1628 0.0343

51,0000  0.2145 0.0312

SCHNIDT-HENZEL EQ
NIXTURE : n-DECANE
TENP. = 542,96 X
Kij =-.2581

REF. SEGASTIAN ET AL.

19.3800

29.6300  0.1147 TH.68 OR52 -

39.5000  0.1628 L9.7357  39.4%C 0.6808  0.001420 0.0549
51.0000  0.2145 u,‘uss 50.1720  0.7135  0.8280  0.0520
......................... R T ¥ e



SOAVE-REDLICH-XKONG EQUATION OF STATE
HIXTURE : Methane(1) - Ethanel2)
TEMP, = 199.93 &K

kij =0

REF. WICHTERLE & KOBAYASHI (1972)

-----------------------------------------------------------------------

EXPERTNENTAL CALCULATED DEVIATIONS
plate) X1} (1) 10Y(1)}
3.6200  0.0214 : 0.0216
64200 0.0512 0.0217
£.8000  0.1039 808 0.0165

10.9000  0.1875 0,79 0.009)

0.0037
0.0032
0.0021
0,0057

170000 0.3100
23.8000  0.4526
34,0000 0.660)
40.8000  0.7852
4.6500  0.8%2 0. R TAR N

©.9000 09126  Qaoaidl 4 63 05602\ NI TN 0. 0018
9.4000 0.9075 098 MW (0% 5238, 0,007

-----------------------------------

KITH MIN. AAD. =

PEHG-ROBINSON EQUATION OF STATE
MINTURE : Methame(l) - Etham[!
TENP, = 199.93 K
Kij 0

REF. WICHTERLE & X!

------------------------------

---------------------------------------------------------------

= muims

4.4200  0.0512 4. 7146¢ 0,503 0,294  0.0035

R TR SR T A Y

0.1650 74
2. Wﬂlﬂ' 0.4526  0.9052 24.2102 ﬂ' ‘Wﬂ! 0.4102  0.0050
34.0000 L‘r.ﬁiﬂl 0.9337  3.7786  0.9307 0.7786  0.0030
40.8000  0.7852  0.9461 41.5678  0.9430  0.7678  0.0031
416500  0.8942  0.9562 46.6003  0.9543  1.04B7  0.0019
46.5000  0.9126  0.9584 48,7620  0.9551  0.1380  0.0033
49,4000  0.9175  0.9578 49.1023  0.9550  0.2977  0.0028

-----------------------------------------------------------------------

WITH HIN. AAD. = 3.124452



PATEL-TEJ& EQUATION OF STATE
MINTURE - Methameil) - Ethane(2)
TERP, = 199.93 &

Kij =0

REF. WICHTERLE & KOBAYASHI [1972)

.......................................................................

...............................................

....................................................................

3.6200  0.0214  0.3005 @ 354 0.4711  D.0249

4.4200  0.0512 3058 3 /"f g 003 0.0252
6.8000  0.1039 y / 0.3520  0.01%2
10.5000  0.1875 o ’ v oEled L3127 0.0107

17,0000  0.3100 0.0044
23.8000  0.4526 0.0035
34.0000  0.6601 0.0032
40.8000  0.785 0.0029
47.6500  0.8%42 0.0031
48.9000  0.912¢ 0.002¢

49,4000 0.0033

T L L T ooy BF e CEE L T T Tl L S e e L L

WITH WIN. ARD. =

SCHNIDT-HENTEL EQUATION-OF SHRFE.
NIXTURE @ Wethas

TENR, = 199,93 1=
Kij =0 y

REF. WICHTERLE lﬂﬁ'ﬂﬁﬂ[ (1972)

..............................................................

--;;;;ffﬁi;?ﬁx%lﬂ--"ﬂ-ﬁzﬂ“ifﬂ HoHEE

-----------------------------------------------------------------

TSNS Al TR

0.1039
10. Hﬂﬂ 0.1875  0.7957 11.1054  0.80B5  0.2054  0.0128
17.0000  0.3100  O0.B&79 17.9494  0.B734  0.94%¢  0.0055
23,8000  0.4526  0.9052 24.0214  0.9085  0.2214  0.0033
34,0000 0.6601  0.9337 35.0576 0.9375  1.0576  0.0038
40,8000 0.7852  0.9461 39.9840  0.5458  0.8160  0.0037
47,6500 00,8942  0.9562 46.5102  0.910  1.13%8  0.004B
48.9000  0.9126  0.95B4 48,8205  0.%626  0.0795  0.0042
49.4000  0.9175  0.9578 49.0165  0.%15  0.3835  0.0037

-----------------------------------------------------------------------

RITH NIN. ARD. = 3.437713



SOAVE-REDLICH-RMONG EDUATION OF STATE
MIXTURE : Methanel{l) - Ethane(2)
TERP, = 260 K

Kij = .0103

REF. GUPTA £T AL. (1980)

-----------------------------------------------------------------------

.................................................................

.................................................................

17.8000  0.0088  0.0467 180048 R0 09058 0. 0.0014

19,4200  0.0239 0.0020
21.6000  0.0445 0.0026
23,2200 0.05%2 0.0032
25.2600  0.0788 0.0046

0.0040
0.0070
10,0066
0.0076
0.0055
\ ﬂmﬂﬁ

--------

29.9800  0.1220
34,6900  0.1652
40,5900  0.2189
50.3000  0.3087
55.1800  0.3545
59.4000  0.3952

--------------------

WITH MIN. AAD.

MIXTURE : Methane(l) - EthanefE
TEWP. = 260 K
Kij = .0215

PENG-ROBINSON EQUATION 0F/8TA ,

REF. GUPTA ET ALY TASED

-----------------------------

.................................................................

ﬁ%\%ﬁﬁm%ﬁﬁ?ﬁ’aa

0.8780  0.6190 31.3580 0.6341  1.3780  0.0151
H.Hﬂﬂ 0.8348  0.5517 36.1246  0.5725  1.4346  0.0208
40.5900  0.7811  0.4948 41.9650  0.5183  1.3789  0.0235
50.3000  0.6913  0.4336 51.3888  0.4640  1.0887  0.0304
551800  0.6455  0.4177 55.8975  0.4495  0.7175  0.0318
59.4000  0.6048  0.4104 59.6295  0.4433 0,229  0.032%

.......................................................................

WITH WIN. ARD. = 3.777113



PATEL-TEJA EQUATION OF STATE
BINTURE : Kethanell) - Ethanel2)
TEMP. = 260 K

Kij = .003]

REF. BUPTA ET AL. (19801

.......................................................................

-----------------------------------------------------------------

-------------------------------------------------------------------

17.8000  0.0088  0.04¢7 0.1030  0.0014
19.4200  0.0239  0.1150 0.0018
21.6000  0.0445 0.0023
23.2200  0.0597 ] ‘ : 0.0028
25,2600  0.0788B ; L a5 ' , 0 0.0040
29.9800  0.1220 ; g 3134 b.0031
346500  0.1652 . 0058
40,5900  0.2189 . s J U, 0050
50.3000  0.3087 7 oy’ LF. T 9% 0, 5836 U054
55,1800  0.3545 : S T IR -k ). 155 |

59.4000  0.3952

------------------------

SCHMIDT-KENIEL EQUATION DF 5T¢ P
RIXTURE : Methare(l) - Ethane(2) —
TEWP. = 260 K : A A
Kij = .0203 "g’

REF. GUPTA E1 AL. (180 A l

EXPERIMENTAL | LCULATED EVIATION

.................................................................

Plats)  X(1) Y(1) € ehfats) Y1) @slippt  lpy {fl"j

e v W) A £ T RS

19.4200 Mzml 0.1150  19.5487 124 0.1287  0.0026

21.6000 0.0445 0.1922 22.1B&S 1867 58
e ) G RSN L
25 2600 15
D 1220 0.3810 30,8138 0.37131 0.8338 ﬂ um
.H Hﬂﬂ 0.1652 0.4483 35,497 0.4403 0.8076
40.5900 0.2169 0.5052 39.B540 0.4983 0.7360 H.Wﬂ
50.3000 0.3087 0.5664 49.5]12 0.5597 0.788E 0.0067
55, 1800 0.3545 0.5823 54,1300 0.5780 1.049% 0.0043
59,4000 0.3952 0.589¢ 5B.9802 0.5934 0.41%8 0.0038

.......................................................................

RITH KIN. #AD. = 1.946985




SOAVE-REDLICH-NNONG COUATION OF STATE
KINTURE : Methane(1) - Propane(2)
TEMP, = 273.16 K

kil = .0215

REF. ARERS ET AL. (1954)

.......................................................................
.................................................................

-----------------------

0.0147

-------------------------------------

6.8040  0.0120  0.2300
13.6080  0.05%0 0.0325
20,4120 0.1060 i .11 130 0.0005
27.2160  0.1520 JTEAEE RS o e 0. 0102
34.0200  0.2000 . B hr |, 8028 liiitt . 0.0054
40.8240 0. 2480 : £ b 0.0075
47.6280  0.2960 (. 0084
54,4320 0.34T0 0.0101
£1.2360  0.39%0
68.0400  0.4510
74.B440  0.5080

------------------------------

PENG=ROBINSON EQUATION OF ST
NIXTURE : Methane(1) - Propane i
TEMP. = 273,16 ¥ :

kii = .0251

REF. AKERS ET AL. il

-------------------------------

EXPERTHENTAL

P(atn) ﬂ ﬁﬁgj f er v(2)!
‘H 3 ‘Hﬁi”rm
13.6080 ﬂ 0.4340 13. mn uma 0.3452  0.0144

o i o

40,824 0.7520  0.1700  40.B209 1917 00031 0.0217
47.6280  0.7040  0.1570 47,9574 0.179%  0.3294  0.0226
54,4320  0.6530  0.1480 55,5262  0.1726  1.0942  0.0248
61,2360  0.6010  0.1440 63.0743  0.1707 19383  0.0267
68,0400  0.5490  0.1460 70.660B  0.1729  7.6208  0.0269
74,8440  0.4920  0.1500 78.5193  0.1802  3.6758  0.0302

-----------------------------------------------------------------------

WITH MIN. AAD. = 2.244067



PATEL-TEJA EQUATION OF STATE
MIXTURE : Methane(l) - Propane(Z)
TEWR. = 273,16 K

kii = .0132

REF. ARERS ET AL. (1954)

-----------------------------------------------------------------------
.................................................................

......................................................................

6.8040  0.00120  0.2300 0.50712 0.0099
13.6080  0.0590 0.5737  0.03%0
20.4120  0.1080 0.5586  0.0043

21,2160 0.1520 0.0066
340200  ©0.2000 0.0027
40.8240  0.2480 0.0056
47.6280 0,290 0.0069
54,4320  0.3470 0.0091
61.2360  0.39%0 ©0.0106
68.0400 0. 0.009%
74,8440 0.0116

...................... o '7 = ) T
WITH HIN. AAD. =4 988M%E Y ; \\\\\\:\\\\
SCHHIDT-WENZEL EQUATION OEWE 7,ﬁ‘ - :

MIXTURE : Methane(l) - Prbp
TEWP. = 273.16 K
Kiji = 0.0386

REF. AKERS ET ARG EiSSd)
ot

------------------
---------------------------------------------------------

.............................................................

i S BATENAYS
A 48 S A e

47,6280  0.2960  0.8430 47.8617  0.8381  0.2337  0.0049
54.4320  0.3470  0.8520 55.6743  0.B457  1.2423  0.0063
61.2360  0.3990  0.8560 63.1107  0.B46B  1.E747  0.0092
68.0400  0.4510  0.B540 70.5998  0.B460  2.5598  0.0080
74.8440  0.5080  0.8500 77.6215  0.8397  2.7775  0.0103

-----------------------------------------------------------------------

KITH KIK. AAD. = 2.52251)



SOAVE-REDLICH-KWONG EQUATION OF STATE
MIXTURE : Methane(l) - Propane(2)
TEMP, = 213,72 &

ki = .00%

REF. WICHTERLE & KOBAYASHI (1972)

.......................................................................
-----------------------------------------------------------------

------------------------------------------------------------------

1.8700  0.0205 0.0068  0.002)
35000 0.0443 D.0410  0.0025

6.8000  0.0899 0.0018
10.2000  0.1356 0.0004
20,4000 0.2709 0.0012
21.2000  0.365¢ 0.0018
34,0000  0.4580 U D 977E ; 0.0018
40.8500  0.5563 4 Fal' ik 19784 L1275 0.0007

47,6500 0.0020
54,4500 0.001%

......................................

PENG-ROBINSON EQUATION
HIXTURE : Methane(l) -

TEMP. = 213.72 X
Kij .0087

- — o g

..............................................................

Platn) Xz) Plate) VL) 0P} 10Y(2))

'"i?é%ii"ﬁ‘HEJJJ NENINEI S
3.5000 0.12%¢ 3. 513# 0.1429  0.0430  0.0135
6.8000 ﬂ FiDl 0.0712 67482 0.0789

ARG TN HRN Y

0.0259 27,0581  0.0280 0.1419  0.0021
34, ﬂﬂﬂﬂ 0.5420  0.0240 34.1482  0.0257  0.1482  0.0017
408500  0.4437  0.0233  41.7456  0.0252  0.89% 0.0019
47.6500  0.3445  0.0245 49.3423  0.0264  1.6923 0.001%
S4.4500  0.2427  0.0274  56.8502  0.0304  2.4002 0.0030

-----------------------------------------------------------------------

KITH NIN. RAD. = 1.B54268




PATEL-TEJ® EQUATION OF STATE
MIXTURE : Methane(l) - Propane(?)
TERP. = 213.72 &

£i3 = .00]

REF. WICHTERLE & KOBAYASHI (1972)

-----------------------------------------------------------------------

-----------------------------------------------

---------------------------------------------------------------------

6.8000  0.0899
10.2000  0.1358
20,4000  0.2709
27.2000
34.0000
40,8500
47,6500
54,4500

B L e —

KITH WIN. AAD. 3

0
[
g

0 -_ '-*‘_‘ 56

SCHNIDI-WENZEL EQUATION OgiSTaTEa <
MIXTURE : Methane(1) - phopar@laie- - -

TENP. = 213.72 K
ki o0.029

REF. WICHTERLE BiSomraim

-------------------

---------------------------------------------------

Plate) X(1) u-l Plate)

-------------

9 0.9286 Hm

4.00 liﬂﬂ 0.9760 34.6702
#ﬂ.ﬂiﬂﬂ 0.5563  0.9767 41.4316
47.6500  0.6555  0.9755 48.1813
54,4500  0.7573  0.9726 54.9730

Y(h)y

"Uﬂfﬂ HT

0.9365

0.9790
0.9792
0.9781
0.9752

DEVIATIONS

10P| DYi1),
0.0115  0.0035
0.0435  0.0058
0.0017  0.0035
JB1S  0.0016
0.0017

0.0019

0.0020

0.0018

0.00z22

HUH

0.0022

------

--------

W0YeL)y

b | Ty

0.1114
Bul192

AR T A

0.6702
0.5816
0.5313
0.5230

0.0066
0.0077

B Y

0.002¢6
0.0030
0.0025
0.002¢

-----------------------------------------------------------------------

HITH KIN. AAD. = ], 946732



SORVE-REDLICH-KNOKG EQUATION OF STRTE
MIXTURE : Methane(l) - n-ButznelZ)
TEMP. = 2B3.16 K

K3 = 0139

REF. KALRA (1974)

-----------------------------------------------------------------------

EXPERINENTAL CALCULATED DEVIATIONS
Plate) X(1) HOIR BN
3.4700  0.0130 00000
6.8000  0.0350 0.0049
13,6800  0.0760 0.004%
27.2200 0.0059
40,8200 0.0044
54.4300 0.0019
£8.0400 0.0021
B1.6500 0. 0025
95.2600 0.003%

-----------------------------

HIXTURE :
TEWP. = ?IS.IE K
kij 0208

REF. KALRA ( ""

------------------------------

--------------------------------------------------------------

e

6.8000 ﬂ 9650  0.2250 7489 0. 21&3 0.3898  0.021

TR R R B

0.6960  0.0590 54.1758  0.0686  0.2542  0.00%
ﬁﬂ.ﬂlﬂﬁ 0.6230  0.0590 EB.ESII 0.0695  0.0111  0.0105
B1.6500  0.5580  0.0670 BO.6505  0.0740  0.9995  0.0070
95.2600  0.4B60  0.0760 94.6d60  0.0B33  0.6140  0.0073

-----------------------------------------------------------------------

WITH WIN. AAD, = 1.90185]



PATEL-TEJA EGQUATION OF STRIE

MIXTURE : Methznefl) - n-Butane(2)

TEMP, = 2B3.1g6 K

kKijg =10

REF. MALRA (1974)

EXPERIHENTAL CALCULATED DEVIATIONS

Plate) K1)

34700  0.0130 046 +
6.8000  0,0350 3 .
13,6800 0.0760 ﬂ,:‘,’ =
27.2200  ©0.1520 Tehie. i
§0.8200  0.2320 E5B¢ ¥
54,4300  0.3040 0547 (.
68,0400  0.3770 ‘ .
81.6500 0,4420

95,2600  0.5140 \\\tﬂ L0035

----------

SCHNIDT
MIXTURE :
TEMP,
Kij

LA 1

REF. KALRA (1574) el . A
EXPERIMENTAL E CULA 19

----------

-----------

3.4700
ﬁ BOOD

.............

-HEN2EL EQUATION OF STATEIRE - 5

Kethane(l) - n-Eutlna 5
283,16 K
0.0160

......................................................

uS AT

G 0 D s 1. 55?8 0.7825  0.5578  0.0075

ﬂﬁ“’izﬂ%ﬁ‘iﬁl S8 VEnEn A e

Sl 4300
68.0400
B1.6500
95.2600

0.3040  0.9410 55.1563  0.9564  0.7263  0.0)54
0.3770  0.9410 68.9864  0.9530  0.9464  0.0120
0.4420  0.9330 82,5132  0.%412  0.8632  0.0082
0.5140  0.9240 94.4026  0.9327  0.8574  0.0087

-----------------------------------------------------------------------

KITH HIN. AAD. = 2.998033




SORVE-REDLICH-KNOMG EQUATION OF STATE
KIXTURE : methanell) - n-Pentane(2)
TENP. = 273.17 &

Kij = .0298

REF. PRODANY & WILLIAMS (1971)

-----------------------------------------------------------------------
....................................

.............................

++++++++++++++++++++++++++++++++++++++++++++++++++++++++

13.6220  0.0909 0.0035
21.2300  0.1653 0.0014
40,8260  0.2320 0.0011
54,4350  0.2920 0.0006
66.0440  0.3481 0.0015
Bl1.6320  0.4005 0.0019
95.2610  0.4480 0.0031
10B.8700  0.4%80 0.0055
122.4780  0.5501 0.0102
136.0880  0.6117 0.0185

T T L L T

WITH HNIN. RAD. = 5.3

PENG-ROBINSON EQUATION OF STRFES
KIXTURE : Methane(l) - n- Pa
TENP. = 213.17 }
Kij 08 LA

REF. PRODANY & vvw

----------------------------------

-----------------------------------------------------

R A e Ier ﬂ ‘3
D.0247 16,0415  0.0235  Z.4195  0.0007
2:-' EEM EI' E.H'.-‘ 0.0161 729.8806  0.0170 28,6576  0.0009 @

Bl el \bhked Sk 4] 3K ELAN £

0.651%  0.0161 6B.0531  0.00178  0.00%1  0.0017
ﬂi ﬁ!iﬂ 0.5995  0.0182 80.1750  0.0200 1.4770  0.0019
95.2610  0.5520  0.0218 91.6319  0.0233  3.6291  0.001S

108.8700  0.5020  0.0278 104.1232  0.0279  4.7468  0.0001
122.4780  0.44%9%  0.0377 117.5314  0.034¢  4.%4e4  0.003)
136.0880  0.3883  0.0550 133.5913  0.0460  2.4967  0.0089

-----------------------------------------------------------------------

WITH HIK. ARD. = 5.12189



PATEL-TEJA EQUATION OF STATE
HISTURE : Methanel1) - n-Pentane(2)
TEWP. = 273.17 &

Kij = 0042

REF. PRODANY & WILLIAMS (1571)

-----------------------------------------------------------------------

EXPERINENTAL CALCULATED DEVIATIONS

Plate)  X(1) 10¥(1);
13.6220  0.0909 0.0056
27.2300  0.1653 0.0026
40.8260  0.2320 0.0019
54,4350  0.2920 0.0013
68.0440 0,348 0.0017
B1.6520  0.400 0.0018
95.2610  0.4480 1 Y0 80 0.0028
1088700 0.49208 0.8 29575 ARSI, 0. 0.0049

122.4780  0.5501
136.0880

-----------------------

HIXTURE : Methane(l) - n-Péni

TEWP, = 273, 17TW

Kij Tk e ——
\

i i

REF. PRODANY & WITLIANS

................... ) S —— e

EXPERIENTAL CALCULATED
..................... R T
)

o PRI R DY) B4 T RN YT

13.6220 ‘l!.HQHQ 0.9758 0.9823  1.5826  0.0065

IR R

! 0.9839 70,1325  0.9850  2.08B%  0.001)
§1.6520  0,4005  0.9818 79.0009  0.9843  2.6511  0.0025
95.2610  0.4480  0.9782 92.0120  0.9820  3.24%0  0.0038

108.8700  0.4980  0.9722 105.0302  0.9786  3.B3%  0.0084
122.4780  0.5500  0.9623 119.2050  0.9700  3.2729  0.0077

136.0880  0.6107  0.%450 129.2013  0.9626  6.8867  0.0176

.......................................................................

WITH MIN. RAD. = 5.495560

-

15. 2046




SOAVE-REOLICH-KKING COUATION OF STATE

MIXTURE : Methanel!] - n-Hexane(2)

TERP. = 423,16 A

Kij = 012

REF. SHIN & KDHN (1962)

EXPERTMENTAL CALCULATED DEVIATIONS

Plate)  X(1) 10Y(1)}
10,0000 0.0010  0.4420 Sd0u31% I/ 0, 3194 0.209
20.0000  0.0464 0. 5625INERTE : 9.3274  0.0203

T -

30.0000  0.082¢ (883 P 0.l 0.0084
40.0000  0.11B7  D.1228 0, 0.2 wla 7138 0.0010
50.0000  0.1553 0. 7520 Lafenl, | S50 0.0044
60.0000  0,1915 J 01783 0. 35008, 0.0108
70.0000  0.2278 i Ml atg 922 . 00020 0.0142
80.0000  0.2645 078 OF5ES6 - % 0.500% , WaoSEa, 0.0209
90.0000  0.3040 00 30 Pl —0t0089\ 20002 0.0459
100.0000  0.3440 7380 JO3%22 78 1\ S22y 0.0693

................................

WIXTURE : Methane(1) - n-Hexshs Q“Q
TENP. '
Kij

LL} L1}
e
ra
L]
—
o

s lt.

REF. SHIN & IGHH I i

EX F‘EHIHEHTM CALCULAT Eﬂ' DEVIATIONS

------------------------------------------------------

‘\‘D 0.5580 10.60 G.?TH 0.6012 ﬂ'EI?'?

’ﬁfMﬂ?‘iiz Euﬁfﬁh%%ﬁﬂﬁa J

0.6447 0.24B0 49.7672  0.2621 0.2328  0.014]
0.8065 0,2325 59.8410  0.2415  0.15%0  0.00%0
0.7722  0.2220 69.9929  0.2289  0.0071  0.0069
0.7355  0.2200 @0.2766  0.2217  0.2766  0.0017
50,0000  0.69¢0  0.2400 91.3011  0.218¢  1.3011  0.0214
100.0000  0.6360  0.2620 102.3572  0.219% 2.35712 0.0477

-----------------------------------------------------------------------

WITH HIN. AAD. = 1.25500)




BATEL-TEJA EQUATION OF STATE
MIXTURE : Methanell) - n-Hexanel2]
TEMP, = 423,16 1

ki L0521

REF. SHIM & KOHN (1962}

---------------------------------------------------------------------

EXPERIMENTAL CALCULATED DEVIATIONS

Plate) H{#RH
10,0000 0.1947
20,0000 0.0033
30,0000 0.0038
40.0000 0.0070
50.0000 0.0091
60.0000 0.0128
70.0000 0.0139
80.0000 0.0185
50.0000 0.0414
100.0000 0.0626

--------------------------------

WITH HIN. ARD. =

SCHMIDT-NWEMIEL EQUATIO
MIXTURE : Wethane(l) - n-Hes
TEMP, = 423.16 '
£ij = 0.124602

G o

................................... -- e

...'fffff!-ﬂfuﬂfﬂ-ﬂlfﬂﬂﬁ-ﬂ 2 uYd i i

10,0000 ‘Qlorio  0.4420 10, 135& 0.3567  0.1B56  0.0853
20.0000  0.0464  0.5625 18.768 0.5748 £&ab.2413  0.00230/

ﬂﬂ'ﬂﬂ@ﬂ’ﬁ%ﬂﬁﬁ’}ﬁﬂﬂiﬂ d

5090000  0.1553  0.7520 512136  0.7325  1.2136  0.0195
60.0000  0.1915  0.7675 61.8754  0.789¢  1.B754  0.0221
70,0000 0.2278  0.7760 69.176%  0.7%63  0.6231  0.0183
B0.0000  0.2645  0.7800 77.2365 0.BOl6  2.7635  0.0216
90,0000  0.3040  0.7600 93.4520  0.7935  3.4521  0.0335
100.0000  0.3440  0.7360 103.5624  0.7567  3.5624  0.0187

----------------------------------------------------------------------

WITH MIN. AAD, = 3.209697

----------------------------



SOLVE-REDLICH-WKOMG EQUATION OF STATE
KIXTURE : Methznefl) - n-Hexane(2)
TERP, = 34B.1& M

Kij = .0478

BEE, SHIM & MORN (1962)

.......................................................................

EXPERIMENTAL CALCULATED DEVIATIONS
Plata) w1 Y1) AV {ERH
10,0000  0.03e4 0. am 0.0141
20,0000  0.0767 8 N 926 i 0.0172
30,0000  0.1145 L9262 med  G403oTURIEL  (.0126
40.0000  0.1543 . 3RE 7935 "m 285 . 0.0094
50.0000  0.1920 .5 By | i‘ﬁg‘df‘fr 0.0067
&0.0000  0.2280 O 2055 \\ ;\ 0, 0054
70.0000  0.2625 ol nnsa

100z
ﬂﬁil

80.0000  0.2963
50.0000  0.329%
100.0000  0.3600

I ———- g SRR EY U UTERE VAT 4 R o e e 4 it

KITH MIK. AAD, =

HIITUHE Hethanufl} = n-Hex;
TENP, = J4B.16 K |
Kii 0536 N

Y]
_ SHIN & KORN (198 '[..

....................... ‘i.;--------y.q;--- E T TS s - ——

------------------------------------------

100000 ﬂ. & 0. ISID ﬂﬂ? 0. lﬁﬂﬂ 0.0025  0.0032

zszgmaw ﬂiﬁﬂ%iﬁ%aﬂ

. 0.80B0  0.0543 50,1865  0.0537  0.1865
60.0000  0.7720  0.0508 60.1936  0.0517  0.1936 ﬂ ﬂﬂﬁﬁ
70.0000  0.7375  0.0476 70.0305  0.0512  0.0305  0.0036
80.0000  0.7037  0.0445 79.9113  0.051¢  0.0887  0.007)
90.0000  0.6705  0.0420 B9.8369  0.0529  0.1631  0.010%
100.0000  0.6400  0.0395 99.1382  0.0548  0.B618  0.0153

-----------------------------------------------------------------------

KITH MIN. ARD. = .2468151



PATEL-TEJA EQUATION OF STATE
MINTURE : Methane(1) - n-Hexane(2)
TEMP. = 348.16 K

Kij L0016

LLE 1

REF. SHIN & KOHN (1962)

-----------------------------------------------------------------------

el oY1)
100000  0.0364  0.8460
20.0000  0.0767  0.9028
30,0000 0.1165  0.926 Tt
40.0000 01543  0.9385
50.0000  0.1920  0.54
£0.0000  0.2280 0.9
70.0000  0.2625 0,952
80.0000  0.2963  0.9a68
90,0000  0.3295
100.0000  0.3600

..............................

WITH MIH. 44D, = .4B355Es

SCHHIDT-WENZEL EQUATION OF STATE ™ =

NIXTURE : Methane(1) - n-Hexane(21f_ 2 tJ /&
TENP, = J48.16 K '
Kij = 0.0502 e —

REF. SHIN & KOHN (1962) T

--------------------------- - EsrmmmmmEe

EHL’CHI.MEI]

----------------------------------------------------------

i ﬁh Mfi’iﬁjﬁ”w ”ﬁ ”%J’m ¢)

50.0000 ﬂ.lm 0.9457 50.0679  0.9578  0.0679  0.0121
60,0000  0.2280  0.9492 58.B776  0.9594  1.1224  0.0102
70.0000  0.2625  0.9524  71.0325  0.9615  1.0325  0.009]
80.0000  0.2963  0,9555 79.67B4  0.9689  0.321¢  0.0134
90.0000  0.3295  0.9580 90.1254  0.967¢  0.125¢  0.00%
100,0000  0.3600  0.9605 99.3657  0.9%684  0.6343  0.0079

.......................................................................

NITH MIN. AAD. = 0.922460



SOAVE-REDLICH-KWONG EQUATION OF STATE
KIXTURE : Ethame(1) - Propane(2)
TEMP,. = 333.16 K

kij =0

REF. MATSCHKE L THODDS (1962)

----------------------------------------------------------------------

-----------------------------------------------------------------

Plats) X{1) (1) opl oVl

..........................................................

23.8140  0.071] 0.2173  0.0054

30.6180 0.0224¢  0.0100
37.4220 0.2311  0.0118
44,2260 0.0129
KITH HIK

PENG-ROBINSON EQUAI
HIXTURE : Ethane(l
TEWP, = 333.16 &
Kij =0 _

L

ReF. waTSOpRg

-------------------------

EXPERIN| ‘HL

--------------------------------------------------------

Plata) lill’t‘ ati)  Plate) g 4 (1) DPy DY),

R ) mmm L7

3. 42?& 0.3780  0.5150 @87.9887  0.488%,  0.5667

ILASATHUTU IR

Q WITH MIN. AAD. = 1.994950



PATEL-TEJA EQUATION OF STalf

MIXTURE : Ethane(1) - Propane(?)

TERP. = 333.16 K

Kij =10

REF. MATSCHKE & THODOS (1967)

EXPERIMENTAL CALCULATED DEVIATIONS

Plats) X1 oY1)}
23,8140 0.0711 0.0035
30,6180  0.2300 0.0070
314220 0.3780 0.0044

44,2260  0.5150

-------------------

0.006%

SCHHIDT-NENZEL EQUAT
HIXTURE : Ethene(1) - pr
TENP. = 333.16 K '
Kij =0

REF. MATSCHKE & Thor

-----------------

-------------------- 'fi - .- L LT e—

Y1) plate) v et = vy

-------------------------------------------

---------------------

i e

LLB E'HD 150 0.6180 43.5200  0,408% 0. W‘i]

RARNIAIWARTY INHTAY




SOAVE-REDLICH-XNONG COUATION OF STATE
MIXTURE : Ethanell) - i-Butane{?)
TEMP, = 344,49 K

Kij =90

REF. BESSERER & ROEINSON (1973)

.......................................................................
-----------------------------------------------------------------

-----------------------------------------------------------------------

12.9956
19.6636
28,4407
34,5045
41,3683

-----------------

ooooooooooooooooo

TEMP, = 144,49 K
Kiij =0

SR/ B 7S W N
EXPERINENTAL DEVIATIONS
Platn) HIL(RIE
12.99% 0 0.0
19.6636 ; ; 0.0361
28.4401 0,326 | 0. ¢ , 0.1%0  0.0319
I

34,9045  0.43 0.6962 35.5316  0.6581  0.6%71 0,038
41.3683  0.5366 ¢ 07362 42.1024 00,7230  0.7M41  0.0152

o T EJ IWETT
A9 AINTUUMINYNAY



FATEL-TEJA EQUATION OF STATE
MIXTURE : Ethanell) - i-Butanel?)
TENP. = 344.49 &

Kii =0

REF. BESSERER & ROBINSON (1973)

......................................................................
----------------------------------------------------------------

----------------------------------------------------

12,9956 0.0387

19.6636  0.1697 0.01&)
28.4407 0.0133
34,9045 0.01%
41,3683 0.0125
NITH MIN. AAD

SCHRIDT-WEKZEL LR
KIXTURE : Ethafe

-----------------------

EXPERINENTAL
Plate)
12,9956
19,6636 - S 0.0
28.4407 u:z | 0.6201  28.1650" 0.4 0.208  0.0060
34,9045 0% 350009 0,690 0.19%¢  0.006]

e g W A
QWW Nﬂ‘im SJWTJ‘VIEHQ d




SOAVE-REDLICH-KMONG EQUATION OF STATE
RIXTURE : Ethanell) - i-Butane(?)
TEWP. = 311.27 »

Kij =0

REF. BESSERER & ROBINSON (1573)

-----------------------------------------------------------------------

-----------------------------------------------------------------

----------------------------

10,5462 0.1782
22,1810 0.4841
30,5500

--------------------------

0.0062
39,7354 0.0032
45.1786 0.0049

...................

HIXTURE : Ethane(1)
TENP, = 311,27 &
Kij =0

--------------

-----------------------

| ¥ " ¥

10.5462 n.naﬁ 0.5524  11.4907  0.5508 .94 0.0016
22,1810 0.4841 @0.8217 23.6191 Q8047  1.435) 0.0230
30.5500 E’mlzﬂﬁ::s
sl ke (R
45, maF‘E 0.9588 45, sm 0.9533 a;m ﬁﬂﬂﬁs

--------------------------------------

---------------

qlﬁ"ﬁ'ﬁﬂﬂ"ﬁﬁu UNAINETQ Y




PATEL-TEJA EQUATION OF STATE
MIXTURE : Ethane(1) - i-Butane{Z)
TEKP, = 311.27 &

Kii =9

EF. BESSERER L RDBINSOM (1973)

-----------------------------------------------------------------------

-----------------------------------------------------------

------------------------

10,5462  0.1782
22,1810
30,5500
39,7354
45.1786

---------------

-----------------------

HIXTURE :
TEMP, = 311.27 &
kKij =0

REF. BESSERER

-----------------------

..........................

.....................................................................

10.5462  0.178% 2505524 10.3057 QA0.5465  0.2405  0.0059

woll] T8l TR Wb ) ::::i:‘

3? 73500 0.8314  0.9267 41.1099 0.9417 1. 345 .015

WIAINIR TN TRV




SORVE-REDLICH-KMONG EQUATION OF STATE
WIXTURE : Ethane(l] = n-Pentanei2)
TEMR, = 277.6 X

Kij = .0089

REF. REAMER ET AL, (1960)

-----------------------------------------------------------------------
-----------------------------------------------------------------

-----------------------------------------------------------------------

6.8040  0.28%1  0.9504 0.0332  0.009%
10.2060  0.4316  0.9859 0.058%  0.0093
17.0100  0.6950  0.9B838 0.0027  0.0044
23,8140  0.9235 ' ' 0.0002

--------------------------------------------

PENE-ROBINSON EQUM
RIXTURE : Ethane(1)
TEWP, = 277.6 K |
kKij =10

REF. REAMER ET AL.

......................................

EXPERTMERTAL
Platm) | HUIPRH
66040 0.0042
10.2060 ANF _frotns e —— 0 B HE— 0830 0059
17,0100 0.698040 F-‘ " Jo. 0030
23.B140 : 0. AuE

B Mt PR || SR

& WITH HIN. AAD. 1}03913

AUIANYNTNYING

PATEL-TEJRUEQUATION OF STATE
WIXTURE : Ethanefl) - n-Pentane(2f

‘Eﬁ"\ﬂ@ﬂ‘im UNIAINYAY

HU REAMER ET AL. (1960)

-----------------------------------------------------------------------

-----------------------------------------------------------------

.......................................................................

6.8040  0.2891  0.9504  6.7476  0.9634  0.0564  0.00130

10.2060  0.4316  0.%659 10.1448 09770  0.0612  0.0111

17.0100  0.6950  0.9836 16.8310  0.9890  0.1790  0.0032

" Y 23.B140  0.9235  0.9960 23.4603  0.9965  0.3537  0.0005

-----------------------------------------------------------------------

WITH HMIN. AAD. = 99142



SCHRIDT-NEMZEL EQUATIOR OF STATE
KINTURE : Ethanell) - n-Pentane(2)
TEWP. = 277.6 &

Kii =0

REF. REAMER ET AL. (1960)

.......................................................................

-----------------------------------------------------------------

-----------------------------------------------------------------

6.8040  0.2891  0.9504 LB3le NOWER B 40.0276  0.0118
10.2060  0.4316  0.9659 10 A 7 00119
17,0100  0.6950 0.0071
23.8140  0.9235

-----------------------------

SOAVE-REDLICH-KWONG E
MIXTURE : Ethanel(l) -
TEHP, = 344,27 K
Kij 0055

REF. REAMER ET AL. (1

------------------------------

EXPERINENTAL

EamssssESSsSSSERsEEsEEsEEeES |

--------
---------

...................................................

6.8040  0.0755
13.6080  0.1900
20,4120 0.2982
21,2160  0.3991 (€

0.8805 33798

34.0200  0,4940 i 2 1
40.8240  0.5804  0.9%82 40.2032  0.9037  0.6208

47.6280  0.6579  0.909% 4b.1657  0.5108 5 , 1.4623 ﬂ Dﬂ!?

] wmmm UAIINAY

TENP, =Q344.27 K
kij =0

REF. REAMER £7 AL. (1960)

----------------------------------------------------------------------
----------------------------------------------------------------

-----------------------------------------------------------------------

6.8040  0.0755  0.5855  7.1873  0.5550  0.3833  0.0305
13,6080  0.1%00  0.7652 13,7957  0.7559  0.1877  0.0133
20,4120  0.2982  0.8391 20.4725  0.8270  0.0605  (©.0121
27.2160  0.3991  0.8722 27.1226  0.B623  0.09%  0.005%
34,0200 0.4940  0.B909 33.78%0  0.8829  0.2310  0.0080
40,8240 0.5804  0.9032 40,2393  0.B%51  0.5847  0.008)
47.6280  0.6579  0.9091 46.3289 0.9020 1.29%1  0.0071

-----------------------------------------------------------------------

WITH WIN. ARD. = 1.7B4dS7



L PATEL-TEJA EQUATION OF STATE
MIXTURE : Ethamell) = n-Pentane(2)
TENP. = 344.77 K
Kii =0
REF. REAMER £1 AL. (1960)
EXPERINENTAL CALCULATED DEVIATIONS

.................................................................

......................................................................

6.8040  0.0755 0.2165  0.0077
13.6080  0.1900 p.2210  0.0130
20.4120  0.2982
27.2160  0.399] 1 |78 ; .

34,0200 Q.4940 W m— . 7% G.o9b 00283  0.0046

40.8240  0.5804 0.0032
- 47,6280 0.6578 0.0036
NITH NIN. AADT: | |
SCHNIDT-HENZEL/EQUA MDY
WIXTURE : Ethanel
TEWP. = 344.77
Kii =0
REF. REAMER ET AL.
EXPERINENTAL DEVIATIONS
Plats) v
6.8040 00788 e o.0mm
13.6080  0.1900)  0.7692°% WoeeT 0.6l 0.0009
Py - 20.4120 0.8391 20,0931 0.8432 0. 0.0041

2‘.' 2160 0.3990 8722 27,4728 q0e8803  0.2568  0.008

il Lk T

47,6280 9J 0.6579  0.9091 51 4374 ums 3.809

-------------------------------------------------------------

QW’TMﬂW EWI’TJ‘V]EI']QEI




SOAVE-REDL1CH-KNONG EQUATICN OF STATE
MIXTURE : Ethane(l) = n-PentanelZ)
TEMP, = 410,94 X
Mooz L0278
REF. REAMER ET AL. (1940)
EXPERIMENTAL CALCULATED DEVIATIONS

-----------------------------------------------------------------

......................................................................

13.6080  0.0084 0. 13266 v : 0.0004
20,4120 0.0821 ; 20,48' of* e ) 0.0082
21.2160  0.1520  0.4sl2 o8d . : 0.0123
34,0200 0.2197 el 01027 e, 0.0151
40,8240  0.2842 wlwbBidedl . 039 0.0160
47,6280  0.3426 _liwel o DB Teelsd8?  0.0125

----------------------------------------

KITH KIN. AAD.

PEMG-ROBINSON EQUAT
MIXTURE ;
TEMP. = 410.94
kij = .0139

-----------------------------------------------------

EHFEH!HEHTﬂl 2 ;J:?.__;%_:a. ncvlnl!ﬂns
P('t.] f;;:?m;::;_ﬁ;',_. ' 'ﬂ'ﬁ] ir

-

- 4 7 0.0039
0.0257

13.6080 ”:"%I 0.
20,4120  0.082% 0.3257 20,8
20,2160 0.1520 L 0.4612 27,4308 nzus 00333

safigEe) QZWB’I 3N

--------------------------------------------------------------------

ﬂ‘mmﬁﬁm NN Y




PATEL-TEJA EQUATION OF STATE
WINTURE : Ethane(l) - n-Pentane(2)
TEMP, = 410.94 K

Kii = .0173

REF. REAMER ET &L. (1960)

.......................................................................
-----------------------------------------------------------------

-----------------------------------------------------------------------

13.6080  0.0084  0.0481 13.2625 0.0500  0.3455  0.001%

20.4120  0.0821  0.3257 20.4430 0.0013
21.2160  0.1520  0.4612 0.0031
34,0200  0.2197 0.0076

40.8240  0.2842
47,6280  0.342¢

NITH MIN. AAD, = 1.16562

SCHHIDT-WENZEL EQUATION OF
RIXTURE : Ethane(1) - n-P
TENP. = 410.94 X

Kij 0125

REF. REAMER ET AL. (1960)

-------------------------------------- Rl - . A O e
-------------------------

---------------------------

13.6080  0.0084  0.048 | 13,4367 0.0483 01715 0.000
20,4120  0.0821 0,325 zu 4977 0.3228  0.0857 0. uu
27,2160 0.1520  0.4617 @625  0.4569 QA4ES 0,004
cm oy HN THHANT
40.8240  0.2842

47.6280  0.3426 9Qb.6107 48.5612  0.6014 umz 0.0093

......................................................... ., - -
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