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A COMPUTER PROGRAM FOR DISTILLATION COLUMN SIMULATION
By Mr Pomnchai Jitkasemtam
Mr.Ekkawit Amnuayporn
Adyvisor Ms. Sutasinee Kaewpuang-ngam
Co-Advisor  Dr. Paisal Nakpipat
Report for Bachelor Degree in Chemical Engineering
Department of Chemical Engineering, Faculty of Engineering
King Mongkut’s Institute of Technology Ladkrabang

Abstract

A computer program for distillation column simulation is developed in Pascal version 7.0
that can calculate the mole fraction, the energy consumption and temperature in any plates.
Practically, the user needs to input data for computational calculation using tridiagonal matrix
algorithm and bubble point method. The simulated data could display in graphic, table or both.
Additionally, they have been compared by the solutions of Shuzo Ohe which are difference in
thermodynamics properties calculation method. The temperature deviation have been reported in

range 0.01-12.3% and 0.25-7.45% for alcohol and hydrocarbon, respectively.
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M= Lix Vi + Eiz = (L +Upx, =V, + W)y, =0 @D
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E,;=y,-K,;x,;=0 (2-2)

K, , =fdanduanga

aumInudadulua )

(S,),=2.¥,-10=0 (2-3)
J=
(S,), =2 %,;~10=0 (2-4)
J=1
qUMIGANAI (H)

H =L H, +VH, +FH, ~(L+U)H, -V, +W)H, -0, =0 2-5)
Cliifandausmiuasndenudndfiviooun)

auM3dNIIM3 Inavesveunallunangaund j 91aM 3G

J
L=V, +).(F,-U,~-W,)-V, (2-6)

m=l
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dmiumaad 1 aums .1-1) fie Byx,, +Cyx,, = DM x,, sgnuaasesnniy

stlvesdush linswax,

iwaan 1 Bx,, +Cx,, = D,
‘= D, "'Clxi,z
=
{ B1
C D.
W S g =t
pl B1 ql Bl
Ay x, =q,-px, (2.1-7)

1 - a a 4 1 ° 1 o
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(2.1-8)

(2.1-9)

(2.1-10)
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Xijo1 =9~ PiaX ; =Ty

22nqumIannumindudisdtmimiviagaineaveamsnay
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fua'amﬂzﬁmmﬁ'wdauTummuﬁa:mﬁﬂszﬂawawmmaﬂuueiazmanTﬂu
aums (2.1-6) Tavdosdmiumdandiuangavesas i lumaa a9 K, Huiadsu
vesgamgil Fuunsfmanen K,, winnadeudaums 2.1-6) udaTao19gamgiluud
azIWOAINITIWN x, 1unaala 9 mmfuﬁ1ﬂ15ﬂ§'uﬁ1z'7ﬂﬁ1ﬂua1ﬁ'qﬂﬁ’l’ﬂﬂﬂuﬁmﬁ
usfuenlad (Nommalized) midadiuTuavewsazosdlsznouinid sivluidiumsyiy

gungluaaziwaa miTasismsniganenvsananyeas

a v d Jdo 1 -
gumstinsumsuesuealavdnauluane

x.j
: (2.2.1-1)

I
C
qu

f=1

v =
( Y [ normaiized

nIfuINmgARANaNYDIMs ssmnzdumsila K eglusiuny q maeh
a " - ' d 1 - & ¢t
gangie lindsunlatedsiasiremdounlasdadiuTuavesvesauvaiveamisway
I'd [] a0 9 o (=SR] 1 a P-
desfdsznoudie q meluaswaniii X Indfunnsudssnaiiisuwinduy yadeaves
y 1 4 d 1 'J o 1 \ H 1
msnavannsditiizegluoulendh K, =1 uozlidudvax,, uwaduilunsdifidn K
v 4 ' o 4 a . R
vowuanzentszneulumsanduinn 9 manfdsundasvesgungiie laasdaduTuauin
o o v - 4 - o A a o - -3 A a
Aad1N M3 2 BeRszney Aidamitdin X un uaziimsildsunlaadndeudiogamgil
4 o A A P d 4 a 4 [}
WaswlufuBnaneniiafia K vew uazfimsndounas§ wileqaungiin/don wu arsway
4 a 4 ' - 4
fimuazueineatunui 400 Psia laulii K 6.646 Lz 0.1953 amd1dy 7 97.5 °F
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M3190 2.1 anuduiussznindadiu Tuaveadimuluigmevsanaafugaiden Cr)

dadu Tuaveslimuy uden (*F)
0.000 ‘ 275
0.018 250
0.054 200
0.093 150
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DK, x,~1=0 (2.2.1-2)
J=1

o dv = 1 a‘x . M ' ad o
msfaui szdesinsqugungituun sunseialdargangdniildauns

2.2.1-2) iflussq
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J=l

1SjSN  (2213)

A ' o ] ay a < ~ n’: t o
H, #deAnsusatyasmslugngungidedisudagainenvesaisiu uaduiu
younaiey) suiu manudeuivhldnauilu'le (Heat of vaporization)
7,  AogaoavodIsuSanEAnuAY 1 ussome

b, —b,  fAemAanlumsAnaeutailvesledf 1 645 awdu
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H, = qucu T, -T,) 1<j<N (2.2.1-4)

J=l

T, fio gungiidse
¢, femnnuganuiouveunad

A o ° Yo

wennw H, uay H, 18 azahn g wmanm Q; MnauNs (2-5)

Haziim 9, 9InauN1s

N N-l
Qy =D (F,H, -UH, -W,H, )=~ 0, ~V,H, -L,H, ~ @215)

Jj=1 J=1

[ 1 4
aaFeanruuiwinnu lanhinnudsueen (+) nliedugiinmlaninnuiowd ()

4'{ 3 Yt auny'r o
iosnnlunswsngaldlinisauyd 1191dasms naveslouazveanainiwlune
a J a ot ot 1 o 9y & Yy a 1 [ Y [ a
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waa e daiudsdeadinisySuudadasims lnamelune luurazinan lagidaunis -

4 ' . a
5) way (2-6) Faezeyluglvounmsndg

aV,+BV,,u=v, - (2.2.1-6)
a;=H,  -H, ' (2.2.1-7)
ﬂj = HV,,l - HL, (2.2.1-8)

m m

J-1
7, =[Z(F ~W —U,,,)—K}(HL/ —HLI_I)+FJ.(HL/ - Hg)+W,(H, - H,)+Q,

m=l

(2.2.1-9)
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v o= Vi =V
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(2.2.1-10)

(2.2.1-11)

(2.2.1-12)

(2.2.1-13)

b g 1 1 4 o 1
InANMS (2.2.1-11) szud msudilgwma 7, tevh ldgmsudilym v, uazidly

' I=Iy 4 1 é - & J
wulwudaunaal N ezdsansiua ¥, aldmnnnisfiunuauns 2-6) Famsiuen

F,,V,,Wuaz L ud

ysanaimasundu luudazwaavINauns (2-6)
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Z T(k) + Z V(k) <€ (2.2.1-14)
J

Jj=1 J=1

- - a o U4
e T A9 gunuauysu

- t o J d. Y/ U =4
e fin mnmruatuuuie I dusaSouiioy

8 N4 a P ' a1
MRz deieiinmsasvaoumidonazmmnzan Taveylugtlvesgaungiing

sinaamsstuanlez 14

7= Z[T"‘) T* "] <0.01N (2.2.1-15)
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k=1

Tumsdnn

!

k=k+l wiwls T, ¥, Gudy

fimam x, 910 Tridiagonal Matrix

Y

USun x, luudnzinan

;

USus fnnu 7, haion

s na (2.2.122) uag vy 10 (2.2)

Y

A
fiTuan Q, 91N (2.5)

uaz 0,911 (2.2.1-5) -

' A ¥, Tminn 2.2.1-13)

uaz L, 90 (2.6)

No
UTTAIAD

JUA 3.1 uwugiinissuan lagisnism

o % ¢
yRoanaueIdstunsnau Tasnesuazign

D38HHY



-

I

20

3.1 mInmuamian 4 Al lumsin

Sumpuiumsfmuaniag q finsruiueuuda W F,, x;p, anIMY04
arstlou (7., P, w30 H,), P, U, W,, N,L,, R,V,,ynfveq O, vnidu Q, une
o

dmivigumnpivesmsilon wwimualdilugungifigadeavesaisnan
Tumstlou (msflovsiiiuveanadduda) o Tsunsunduiiumes ldwannSuunlg
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3.2. m3tsznamdasms Inaved leuazusana?

] ¥ 1
i1 ¥, Aldquadasnezldnnnsdunamugautoms Taodudu swauud
n 9 moalidasimsinavesle 7, asfiyninaa unsmni@ldsnsinis lnavesveunan

molune L, asidae Tao 7, uae L, Gdnwaems Inadaumaslugy 2.3

3.3 matlszanungamgilisuau (7)
a a Y P P : "
SuRsINInignInveImIsicwusanedunvinniesnuiuiou lay

o ¥

. [ 1 4
— duiiulodud I ldgamaiigarthée

¥ L)

a

— fuuveamnalduas 1l Fgungiingaion

v
= a &

— duitu 2 Sgaemaudu 1 l¥guugisznig gaumgliyathfeiugaiden
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Ho3n T2 181190313 Tnavesmefiveanesonui luaouzlaudy Sudaum
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T u 9 SluTisunsuneufiuneiezimualimoseanailuveanaidud dniudes

fidimgungliganennnauns (2.2.1-2)
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- d 1 [} S 4 ' i o

vineumsddusziuResqn 7 vate q aduiieldldm X, imilauns
3 3 = 1 dy @ ::w 1] ' A . 1 1
drdudiueia uavinaumsil dunlsidslinswaife sdaduluavesveanalveudas

7 a o 4 @ .’: @ v 1 Y o 7
pen-Usenoulundadusiveane duiudsdestseuum x, Taoldndnnsvesosndsenou
4 a ¢ & 2

NWUY (Key Component)(5] TﬂUlﬂJinﬂmi')Lﬂ51314ﬂiﬂﬂiZﬂﬂ‘UQﬂ'}u%QﬂlﬁﬂﬂmLmZ’q’Q (Light
key and Heavy key) fo

° YR ] ' s @ a Y o

1. fnuadadau Tnavewmaresdlseney lumetleutagavuazdasimsileuing

oy
e

2. Annerigadeavesmsurnsda Tnodaiilsadeatios o sxiiTenteniiu 1a/14qe
floznumnuinagauuvesnedind luvasfigaidiongs 4 wnufidudveanedinl

3. Geadwunugunglyaieaveudazesiisznouningaiiond  luga

4. mydasisiadadiuTuavesveunarlundaduaiveans (x,) Susnmsiden

o - o o I's A =
paA1lseneunyUITARend1 dimTvesrlssnoudu Wersan lay
¢ da M g 4 ¢ a g a 1
- arlsznouniiyaineadiniiedflssnounyuIgaoadt vxtedieylu
1 4
daundafuaiveanennun
a d ° ar ] ' a o Jd
- fvsndseneunyuegatioad auuaegludiundaiuaivoans 98 %
Py n’l’ - 3 o
voalSunantmuaiitlourdnendu
% o et A ' 4 A o w '3
- panszneuniiyaioagendtesnlssneunguingaeaditant 1 049
ar 1 [l a o I's Y .’,’
Usznou aunAnegludiuniadusseans 1 % veaTunaianua
0 3 J @ a
5. s x, ninmsgannmsveudazesilsznsulumeilouingdu uas
-4 1% s a o dd
Alesirudvestesnlszneunaue ludiuninduyinueane

] 1 4
6. fuan T, 9nmsmiAuRdsiuuaimineInauns

T = meﬂi (3.3-1)
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- P o . - #ﬁ v r's [ ﬂy °
e T, Hugaideavesaisesnilsenon i idlundasusiveane 1 T, fszgmiun

v
¥ lumsiunutude U



-

-

-~

22

3.4. MIANIAMA x,
v y . “ - a a Y Py
whwn'ld 7. vesdrieaneniomand 1 uda auuAfIgun)iveunaadaauil
o w o = 9 9 - - s s a LY
anvduiusiduuudadu Tasldgamgigareavesnsisznoumingafidunlume

tou (7)) sanlunism

ORI IMINNYBIQUNGNABTINMINGA (r) = (T, pppeiitsromminion ~ Twa)  (3:4-1)

N
#14
L=T+r . (3.4-2)
L,=T+r (3.4-3)
. puuwiia ldfe
Ty =T, +r (3.4-4)

4 1 ° 9 ] 1 7
Wedszina T, dasuynman dewnesinndnnud X, vewsazesdyszaonlu

nn 9 wan Tagldaunsesinia (Antoine Equation)

= A : (3.4-5)

|3

4, B,C,  fofa1mifivedssiain

P Aomnnudulovesas

13
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{1937UNQUBITIGANUATNYYDIAIAAU (Raoult’s law, Dalton’s law) lasfiodnens

azmuumsazaiogannd wld
yUP = xlei (3.4-6)
- o [} b 4
naums (3.4-6) ansaifioulugdvesdasidauanga (X, ) 1A

Yy
Ky = —— =
Xy

(3.4-7)

o |t

donswd K, vewsazewdizneuluudasmanudy wwdnnam x,, 1en
aums .1-6) uwagdlednam 4, B, ¢ uaz D, vounn 9 maaudd twumusiluauns
@.1-1) forldaunstlugtimndvosaunts 2.1-6) ymiulSinsmiaveumdduan
lugi 24 e p,unz ¢, munsamifainaunis 2.1-8) uaz (2.1-9)
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148.87
149.19
149.67
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160.51
165.65
169.08
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181.89
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200.52

Flowrate
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A\

0.00
661.38
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635.29
633.96
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631.73
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628.57
626.95

L
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550.77
550.21
549.39
548.23
546.61
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541.62
537.99
533.35
750.35
747.55
745.52
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743.13
741.96
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738.80
737.18
110.23

Feed Draws

F V L
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0.00 0.00 0.00
0.00 0.00 0.0
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0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.0
0.00 0.00 0.00
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{SM 65500,0,655360}
PROGRAM Distillation;
USES Crt,Graph,DOS,Printer;
CONST
Filename ='Database.dat';
Component = §;
Plate = 40;
TYPE

{

Database = RECORD {Sortdata}
ConstCalc : ARRAY[1..Component,1..12] OF Real;
END;

Starray = ARRAY/[}..Component] OF STRING;

Stage  =RECORD ({inputdata}
F,V,.L,Q,P,T,TEMP,Hxstage , Hystage,HF stage,Kstage, U, W pf : Real;
x,y,z,VP K Hx,Hy,Hfeedx,Hfeedy,Tsat: ARRAY([1..Component] OF Real;

ws:ARRAY([1..Component] OF INTEGER ;

TG,LG,VG:integer;
END;
Astage = ARRAY [1..Plate] OF Stage;
. Calc = ARRAY [1..Plate] OF Real;
ga = ARRAY [2..Plate] OF Real;
Species = ARRAY [l..Component] OF Real;

Feedcomp = ARRAY [l..Component,]..Plat] OF Real;

Positions = ARRAY [1..Component] OF integer;

{
VAR

DatabaseRec : Database; {Sortdata}
Databasefile : FILE OF Database;

Check, Name : Starray;
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UnitName: ARRAY [1..4] OF String;

A, B, C, D, p, q, Sum, TkOld:Calc;{Use in the calculation constant of x}
AA, BB, CC, Pc, BoilTemp, SumX, DelHO: Species;
NStage:AStage;{inputdata}

CondenseTemp, ReadPlate, error, SumF, Summation, R :Real;
RealComponent, j, LK, I, N, S,iteration, Choose, PosX, PosY, FixedX,
FixedY, Period, Count, Graphdriver,GraphMode, xMax, yMax:integer;
FeedcomponentX, FeedComponentY :FeedComp;

CheckFeed : ARRAY [1..Plate] OF String[1];

CheckUnit, CheckP, CheckFileName: String[1];

ACCEPTABLE, Result : boolean;

CheckPlay : Char;

txt : text,

Xscale,Scale,Zscale:ARRAY [1..40] OF integer;

kscale: ARRAY([1..40] OF Real; ‘\

TestP,st:String;

First : Word ABSOLUTE $0:$46¢;

UseTime : Real;

Last : Word;
{

fROCEDURE Createfile;
BEGIN {Create file}
Assign (Databasefile,Filename);
ReWrite (Databasefile);
Close (Databasefile);
END (Createfile} ;

{
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PROCEDURE AddData;
BEGIN {Main adddata}

Assign (Databasefile,Filename);

Reset (Databasefile);

seek(databasefile, filesize(databasefile));

WITH Databaserec DO

BEGIN {Data}
ConstCalc[1,1] := 6.49856;{Antoine’s constant}
ConstCalc[1,2] :=5121.453;
ConstCalc{1,3] :=419.9494;
ConstCalc[1,4] = 11.90924;{Heat capacity of gas.}
ConstCalc[1,5] :=0.1481123E-1;
ConstCalc[1,6] :=0.9439146E-6;
ConstCalc[1,7] :=-0.501431E-8;
ConstCalc[1,8] :=0.172932E-11;
ConstCalc{1,9] = 68.36;{Boiling point}
ConstCalc[1,10] :=21.46;{Heat capacity of lig.}
ConstCalc[1,11] :=805.3; {Critical Pressure}
ConstCalc[1,12] := 10388.664;{Latent Heat}
ConstCale[2,1] = 7.43437,
ConstCalc[2,2] =6162.36;
ConstCalc[2,3] :=359.3826;
ConstCalc[2,4] = 14.04853;
ConstCalc[2,5] :=0.2153149E-1;
ConstCalc[2,6] :=-0.2153442E-5;
ConstCalc[2,7] :=-0.4607259E-8;
ConstCalc[2,8] :=0.1893692E-11;
ConstCalc[2,9] :=173.12;
ConstCalc[2,10] :=31.28;
ConstCalc[2,11] :=925.3;
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ConstCalc[2,12] :=16912.728;
ConstCale[3,1] :=7.180215;
ConstCalc[3,2] :=5596.813;
ConstCalce[3,3] :=327.2873;
ConstCalc[3,4] :=18.703;
ConstCalc[3,5] :=0.3374798E-1;
ConstCalc[3,6] :=-0.8097677E-5;
ConstCalc[3,7] :=-0.4524869E-8;
ConstCalc[3,8] :=0.2586334E-11;
ConstCalc[3,9] :=180.2;
ConstCalc{3,10] := 54.084;
ConstCalc[3,11] :=691.0;
ConstCalc[3,12] :=17209.8;
ConstCalc[4,1] :=7.134107;
ConstCalc[4,2] :=5843.713;
ConstCalc[4,3] :=310.811;
ConstCalc[4,4] :=17.908;
ConstCalc[4,5] :=0.3086043E-1;
ConstCalc[4,6] :=0.2615677E-4;
ConstCalc[4,7] :=-0.3727992E-7;
ConstCalc[4,8] :=0.1247926E-10;
ConstCalc[4,9] :=225.5;
ConstCalc(4,10] :=52.984;{0.716*74}
ConstCalc[4,11] :=623;
ConstCalc[4,12] :=18392.256;

-

ConstCalc[5,1] :=6.303186;
ConstCalc[5,2] :=5225.324;
ConstCalc[5,3] :=274.4291;
ConstCalc[5,4] :=22.86768;
ConstCalc[5,5] :=0.4421951E-1;
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ConstCalc(5,6]
ConstCalc{5,7]
ConstCalc{5,8]
ConstCalc[5,9]

=-0.1487031E-4;
= -0.4480266E-9;
=0.1399E-11;
=242.6;

ConstCalc[5,10] :=50.838;{0.687*74}

ConstCalc(5,11] := 640.5;

ConstCalc[5,12] :=18815.832;

ConstCalc{6,1]
ConstCalc[6,2]
ConstCalc[6,3]
ConstCalc(6,4]
ConstCale[6,5]
ConstCalc[6,6]
ConstCalc[6,7]
ConstCalc[6,8]
ConstCalc(6,9]

=7.5133340;

= 6468.1010;
=396.26520;
:=9.8010840;

= 0.84306420E-2;
=0.6669185E-5;
= -0.820898 10E-8§;
:=0.25006380E-11;
= 148.80;

ConstCalc[6,10] :=18.8;{0.590*32}

ConstCalc[6,11] :=1153.6;{Guess}

ConstCalc[6,12] :=16375.104;

ConstCalc(7,1]
ConstCalc[7,2]
ConstCalc(7,3]
ConstCalc[7,4]
ConstCalc[7,5]
ConstCalc[7,6]
ConstCalc([7,7]
ConstCalc[7,8]
ConstCalc[7,9]

= 6.2444120;

= 5356.7150;
:=397.5290;
=16.136210;

= 0.23400640E-5;
= -0.14793920E-5;
==-0.41435520E-8;
=0.13237240E-11;
= 133.70;

ConstCalc[7,10] :=29.812;

ConstCalc[7,11] :=693.7;
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ConstCalc[7,12] = 14066.856;
ConstCalc[8,1] :=6.53247;
ConstCalc[8,2] :=7173.79;
ConstCalc[8,3] :=389.4747;
ConstCalc[8,4] :=7.985742;
ConstCalc[8,5] :=0.4633191E-3;
ConstCalc[8,6] :=0.1402841E-5;
ConstCalc[8,7] :=-0.6578387E-9;
ConstCalc[8,8] :=0.9795288E-13;
ConstCalc[8,9] :=212;
ConstCalc[8,10] = 18;
ConstCalc(8,11] :=3206.7;
ConstCalc[8,12] =17512.2;
END;
Close(Databasefile);
END;
{
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PROCEDURE SelectComponent(VAR Check:Starray);

YAR

Impede, Voice: integer;

BEGIN

Clrscr;

Impede:= 100;

Voice:= 75;
TextBackGround(Blue);

FOR i:= 1 TO 50 DO WriteLn;
GoToXY(1,1);

TextColor(LightMagenta); WriteLn; WriteLn;

Write(" ";
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Write ('A");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;

Write (' ');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;

Write ('C');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('0');Delay(Impede);Sound(Voice);Delay(Impede);NoSound,;
Write ("M');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('P');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('U');Delay(Impede);Sound(Vofce);Delay(Impede);NoSound;
Write ('T');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('E');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('R");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('');

Write ("P');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ("R");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write (*0');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('G');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('R");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('A');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ("M");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write (' ');

Write ("F');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('0");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('R");Delay(Impede);Sound(Voice);Delay(Impede);NoSound,;
Write (' ');

Write ('D');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('I');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;

Write ('S');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ("T");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('I');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;

Write ('L');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
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Write ('L');Delay(Impede);Sound(Voice);Delay(Impede);NoSound,;
Write ('A');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ("T');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('I');Delay(Impede);Sound(Voice);Delay(Impede);NoSound,;
Write ('0');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write (‘N’);Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ("');

Write ('C');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('0");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('L');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('U");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write (*M'");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write (‘N’);Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('');

Write ('S');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('I');Delay(Impede);Sound(Voice);Delay(Impede);NoSound,;
Write ("M');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('U');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('L');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;

. Write ('A');Delay(Impede);Souna(Voice);Delay(Impede);NoSound;

Write ('T");Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('I');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write ('0');Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
Write (*N’);Delay(Impede);Sound(Voice);Delay(Impede);NoSound;
WriteLn;Delay(2*Impede);

TextColor(LightGreen);

WriteLn;

WriteLn('Please select component in feed stock. (Select y/n)':35);
WriteLn;

WriteLn;
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FixedX:= WhereX+3;

FixedY:= WhereY;
TextColor(Yellow);
Name[1]:='Acetaldehyde *;
Name[2]:= 'Ethyl alcohol ';
Name[3}:= 'i-Propyl alcohol';
Name[4]:= 'i-Butyl alcohol *;
Name(5]:= 'n-Butyl alcohol ';
Name[6]:= 'Methanol '
Name[7]:=."Acetone I
Name[8]:= "Water '

Write(" 1. Acetaldehyde ':20);
PosX:= WhereX+2;

PosY:= WhereY;

WriteLn;

WriteLn(" 2. Ethyl alcohol ':20);
WriteLn(' 3. i-Propyl alcohol ':20);
WriteLn(' 4. i-Butyl alcohol ':20);
WriteLn(' 5. n-Butyl alcohol ':20);

WriteLn(' 6. Methanol ':20);
WriteLn(' 7. Acetone 1:20);
WriteLn(* 8. Water :20);

FOR i:= 1 TO Component DO

BEGIN
GoToXY(PosX,PosY);
ReadLn(Check(i]);
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IF (Checki] = *Y”) OR (Check[i] = *Y’) THEN
BEGIN
TextColor(LightRed);
GoToXY (FixedX FixedY);
Write(i,' ',Name[i]);
TextColor(Yellow);
END;
FixedY:= FixedY+1;
PosY:=PosY+1;
END;
GoToXY(PosX,PosY);
FOR i:= | TO Component DO
IF (Check[i] = ‘Y’) OR (Checkl[i] = ‘Y’) THEN
Check[i]:== Y’
ELSE
Checkli]:= ‘N;
END;
-

PROCEDURE SortTemp(VAR Check:Starray);

VAR

j,M,COUNT: integer;

x: Real; {Don't forget transfer data to external}
BEGIN {Main sorttemp}

Assign(Databasefile,filename);

Reset (Databasefile);

WHILE NOT eof{databaséfile) DO Read(Databasefile,Databaserec);
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WITH DatabaseRec DO
BEGIN{DATABASEREC})

RealComponent:= 0;
REPEAT {Check AND Transfer data}
IF Check[i] = ‘Y’ THEN
BEGIN
BoilTemp(j]:= ConstCalc[i,9];
RealComponent:= RealComponent + 1;
j=i+
END;
1= i+1;
UN'I:IL i > Component;
END;{DATABASEREC}
BEGIN {Sort}
=j2
FOR i:=]1 TOj; DO
BEGIN
FOR COUNT:=1 TOj DO

IF BoilTemp[COUNT] > BoilTemp[COUNT+1] THEN

BEGIN
x:= BoilTemp[COUNT];

‘BoilTemp[COUNT]:= BoilTemp[COUNT+1];

BoilTemp[COUNT+1]:=x
END;
END;
END;{Sort}
Clrscr;
END; {Main}
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PROCEDURE InputData(VAR nStage:AStage;Check:Starray);
VAR
CheckN_Stage,CheckF_Stage,SureQuit : String[1];
PROCEDURE TotaiStage;
BEGIN
ClrScr;
TextBackGround(Blue);
TextColor(White);
WriteLn;
WriteLn;
Write(" Please Specify the number of stages, N = ');ReadLn(N);
ClrScr;
END;
PROCEDURE ConditionFeedTopBottom;
BEGIN
Clrscr;
TextColor(White);
REPEAT
WriteLn;
Write(* Please Specify the order of stage : ');ReadLn(j);
WITH NStage[j] DO
IFj = | THEN
BEGIN
WriteLn(* Top of the column");
Write(* F =');ReadLn(F);
IF F<0 THEN
BEGIN
IF (CheckUnit = “Y’) OR (CheckUnit = ‘Y’) THEN

Write(' Pressure of the feed (atm) : ', 'Pf=")
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ELSE
Write(' Pressure of the feed (Psia) : ','Pf=");
ReadLn(Nstage[1].Pf);
CheckFeed[1]:=“Y’;
1=1;
REPEAT
IF Check[i} = ‘Y’ THEN
BEGIN
Write(* Mole fraction of ',Namefi],, x =");
ReadLn(feedcomponentx[i,1]);
i=i+l;
END
ELSE {Check[i]}
=1+l
UNTIL i=9;
Write(" U (Distillate) = ');ReadL.n(U);
IF (CheckP = ‘Y”) OR (CheckP = ‘Y’) THEN P:= 14.7
ELSE
BEGIN
Write(' Pressure of the Top (atm), P =");
ReadLn(P)
END;
NStage[j]. Temp:= 0;
END {IF F<>0}
ELSE
BEGIN
Write(" U (Distillate) = ');ReadL.n(U);
IF (CheckP = ‘Y’) OR (CheckP = “Y?) THEN P:= 14.7
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ELSE
BEGIN
Write(" Pressure of the Top (atm), P =");
ReadLn(P);
END;
END;
END {IFj = 1}
ELSE IF j = N THEN
BEGIN
WriteLn(' Bottom of the column');
Write(" F =");ReadLn(F);
IF F<>0 THEN
BEGIN
IF (CheckUnit = ¢Y?) OR (CheckUnit = ‘Y’) THEN
Write(" Pressure of the feed (atm) : ,'Pf=")
ELSE
Write(" Pressure of the feed (Psia) :', 'Pf=");
ReadLn(Nstage[N].pf);
CheckFeed[N]:= ‘Y?;
ii=1;
REPEAT
IF Check{i] = ‘Y’ THEN
BEGIN
Write(" Mole fraction of ', Name[il,", x =");
ReadLn(feedcomponentx[i,N]);
i=1+l;
END
ELSE
i=i+l;

UNTILi=9,
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Write(' W =");ReadLn(W);
Write(" L (Bottom) ="');ReadLn(L);
IF (CheckP = “Y”) OR (CheckP = ‘y’) THEN P:= 14.7
ELSE
BEGIN
Write('Pressure of the bottom (atm), P =");
ReadLn(P);
END;
NStage[j].Temp:= 0;
END
ELSE
BEGIN
Write(" W =");ReadLn(W),
Write(' L (Bottom) ="');ReadLn(L);
IF (CheckP = ¢Y?) OR (CheckP = ‘y’) THEN P:= 14.7
ELSE
BEGIN
Write('Presspre of the bottom (atm), P =");
ReadLn(P);
END;
END;
END
ELSE
BEGIN
WriteLn(" Stage ';j);
Write(" F =");ReadLn(F);
i=1;
IF F < 0 THEN CheckFeed[j]:= ‘Y’;
IF (CheckUnit = ¢Y?) OR (CheckUnit = ‘y’) THEN

Write(" Pressure of the feed (atm) : ','Pf=")



ELSE
Write(" Pressure of the feed (Psia) : ','Pf=");
ReadLn(Nstage(jl.pf);
REPEAT
IF Check[i] = ‘Y’ THEN
BEGIN
Write(' Mole fraction of ',Name[i],’, x ="');
ReadLn(feedcomponentx[i,j]);
i=i+1;
END
ELSE
=i+l
UNTILi=9;
NStage[j]. Temp:= 0;
Write(' Q = ");ReadLn(Q);
Write(" U = ");ReadLn(U);
Write(" W =");ReadLn(W);
END;
Write(" Do you have other feed stage(s). (y/n) : *);
ReadLn(CheckF_Stage);
Clrscr;
UNTIL CheckF_Stage = ‘n’;

END; {PROCEDURE ConditionFeedTopBottom}

PROCEDURE ConditionOthersStage;
BEGIN
Clrscr;

TextColor(White);

92



REPEAT

Write(" Please Specify the order of stage : ');ReadLn(j);

WITH NStage[j] DO

BEGIN
WriteLn(* Stage 'j);
Write(' U =");ReadLn(U);
Write(" W = ");ReadLa(W);
Write(" Q = ");ReadLn(Q);

END;

Write(" Do you have other condition stage(s). (y/n) : ');

ReadLn(CheckN_Stage);

Clrscr;

UNTIL CheckN Stage = *N’;
END;

PROCEDURE RefluxRatio;
BEGIN

Clrscr;

TextColor(White);

WriteLn;

Write(' Reflux ratio,R=");

ReadLn(R);

Clrscr;
END;

PROCEDURE Exit;
BEGIN
WriteLn;
TextColor(LightRed+128);

Write(" - Are you sure to quit? (y/n) : ');
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TextColor{White);

Sound(330);

Delay(250);

NoSound;

ReadLn(SureQuit);

IF NOT((SureQuit = *Y*) OR (SureQuit = *Y?)) THEN Choose:= 6;

END;

{
BEGIN {PROCEDURE InputData (Main PROCEDURE)}

Clrscr;
WriteLn;
TextColor(Yellow);
CheckUnit:= "*";
REPEAT
ClrScr;
WriteLn('The basic unit of your input data is :');
WriteLn('1: British Unit ");
WriteLn('2: SI Unit ");
IF (CheckUnit = ¢1°) OR (CheckUnit = 2°) OR (CheckUnit = '*') THEN
Write('Please select 1 or 2 ==>")
ELSE
Write('Please select 1 or 2 only =>");
ReadLn(CheckUnit);
IF CheckUnit = ‘1’ THEN CheckUnit:= ‘N’
ELSE IF CheckUnit = ‘2’ THEN CheckUnit:= ‘Y’
ELSE
WriteLn('Sorry! Your selection was the mismatch.");
UNTIL (CheckUnit = €Y?) OR (CheckUnit = ‘N*);
WriteLn;
TextColor(LightRed);
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1:=0;

Write("The pressure in your column is 1 atm or not? Yes/No : DR

ReadLn(CheckP);

REPEAT
ClrScr;

TextColor(Yellow);

WriteLn;

WriteLn;

WriteLn('
WriteLn('
WriteLn('
WriteLn('
WriteLn(*

WriteLn('

Choose the Choice"); WriteLn;

1) The number of your total stages');

2) The condition of feed, Top and bottom *);
3) The condition other stages ');

4) Reflux ratio ');

5) Exit ");

Write(' Please Specify your choice ');ReadL.n(Choose);

CASE Choose OF

1: TotalStage;

2: ConditionF eedTopBottom;

3: ConditionOthersStage;

4: RefluxRatio;

5: Exit;

END;{CASE}

UNTIL Choose = 5;

IF CheckUnit = ‘Y’ THEN

BEGIN

FOR j:=1TONDO

BEGIN

NStage[j].F:= NStage[j].F*2.2046;

NStage[j].U:= NStage[j].U*2.2046;

NStage[j].W:= NStage[j]. W*2.2046;
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Nstage(j].L:=Nstage(j].L*2.2046;
NStage(j].T:=0;
END;
IF NOT((CheckP = ‘Y?) OR (CheckP = ‘Y?)) THEN
BEGIN
NStage[1].P:= NStage{1].P*14.7;
NStage[N].P:= NStage[N].P*14.7;
END;
END;
END;

{
PROCEDURE Calc_L1 V1 _P (VAR NStage:AStage);
VAR
j: integer;
Pavg: Real;
BEGIN
NStage[1].L:= (R*NStage[1].U);
=1
REPEAT
NStage(j+1].L:= NStagel[j].L;
j=jtl
UNTIL j =N-1;
NStage[2].V:= (NStage[1].L+NStage[1].U+NStage[1].W-NStage[1].F);
=2
REPEAT
NStage[j+1].V:= NStage[j].V;
j=J+L
UNTIL j=N;
END;
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PROCEDURE SelectLightKey;
BEGIN
IF RealComponent MOD 2 =0 THEN
LK := RealComponent DIV 2
ELSE
LK := (RealComponent+1) DIV 2
END;

{
FUNCTION SummationF : Real;

VAR -
i, j: integer;
BEGIN
SumF:=0;
FOR i:= 1 TO N DO SumF:= SumF + NStage[il.F;
SummationF:= SumF;
END;{Complete FUNCTION}

{
FUNCTION SummationX(i:integer) : Real;

VAR

. j: integer;

SumX: Species;
BEGIN
SumX[i]:= 0;
FOR j=1TONDO
SumX{i]:= SumX[i] + NStage[j].F*feedcomponentx(i,jl;
SummationX:= SumX{i]/SummationF;

END;{Complete FUNCTION}
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PROCEDURE SearchPositionX(VAR Position:Positions);
VAR
i, Address : integer;
Result : Boolean;
BEGIN
FOR i:= 1 TO RealComponent DO
BEGIN
Address:= 1;
Result := true;
WHILE Result DO
WITH DatabaseRec DO

IF NOT (BoilTemp[i] = ConstCalc{Address,9]) THEN

Address:= Address + 1

ELSE

BEGIN
Result:= false;
Position[i]:= Address;

END;

END;{FOR loop}
END; {Output: Position’s X}{Complete PROCEDURE}

{
PROCEDURE SetTemp;

VAR
at, i, j :integer;
InitTemp, SumFatTop: Real;
Position: Positions;

BEGIN
SelectLightKey;
SearchPositionX(Position);

InitTemp:= 0;
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SumFatTop:=0;
FOR i:= 1 TO Component DO SumX[i]:= SummationX(i);{Receive sigmaX}
FORi=1TO Re.alComponent DO
BEGIN
j= Position[i];{We will know, what j' is component.}
IF i <LK THEN
SumFatTop:= SumFatTop + SummationF*SumX[j]
ELSE IF i > LK THEN
SumFatTop:= SumFatTop + 0.01*SummationF*SumX([j]
ELSE
SumFatTop:= SumFatTop + 0.98*SummationF*SumX([j];
END;{Receive the total feed on the Top.}
FOR i:=1 TO RealComponent DO
BEGIN
j=Positionl[i];
IF i <LK THEN
SumX[j]:= SummationF*SumX(j}/SumFatTop
ELSE IFi> LK THEN
SumX[j]:= 0.01*SummationF *SumX[j]/SumFatTop
ELSE
SumX[j]:= 0.98*SummationF*SumX[j]/SumFatTop;
END;/Receive the mole fraction in any component on the Top.}
FOR i:= 1 TO RealComponent DO
BEGIN
j= Positionl[i];
IF i <LK THEN
InitTemp:= InitTemp + SumX[j]*BoilTempli]
ELSE IF i > LK THEN
InitTemp:= InitTemp + SumX(j]*BoilTempli]



ELSE {i = LK}
InitTemp:= InitTemp + SumX[j]*BoilTemp[i];
END;
Nstage[1].T:=InitTemp;
END;{SetTemp}{Complete PROCEDURE}
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PROCEDURE AssumeAvgTemp(VAR NStage : AStage);

VAR
DiffT : Real;
BEGIN
ReadPlate:= N;
DiffT:= (BoilTemp[RealComponent] - NStage[1].T)/(ReadPlate - 1);
FOR i:=2 TO N DO Nstage(i]. T:=Nstage[i-1]. T+DiffT;
END;{AssumeAvgTemp}{Complete PROCEDURE}

{
FUNCTION Power(i,j : Real) : Real; {i"j}

BEGIN
Power:= exp(j*In(i));

END;

{
FUNCTION Log( : Real) : Real;{log j}

BEGIN >
Log:= In(j)/In(10);
END;

{
PROCEDURE CalTotalPressure(VAR NStage : AStage);

VAR
j : integer;

DiffP : Real;



BEGIN
ReadPlate := N;{input integer value into real}
DiffP:= (NStage[N].P - NStage[1].P)/(ReadPlate - 1);
FOR j:= | TON DO
IF NOT (j = 1) THEN NStage[j].P:= NStage[j-1].P + DiffP;

END;

101

£
PROCEDURE CalPK(Tray : integer; VAR NStage:AStage);

VAR
i :integer;
DiffP : Real;
BEGIN
FOR i :=1 TO Component DO
WITH DatabaseRec DO
BEGIN
IF (Check[i] = “Y?) OR{(Check[i] = ‘Y’) THEN
BEGIN
AA[1]:= ConstCalc[i,1];
BB([i]:= ConstCalcl[i,2];
CC][i):= ConstCalc[i,3];
Pc[i]:= ConstCalc[i,11];
NStage[Tray].VP[i]:= Pc[i]*exp(AA[i]-BB/[i)/(NStage[Tray].T + CC[il))
END
ELSE NStage[Tray].VP[i]:= 0;

END;{Output : The Antoine's constant.}

-~



IF TestP =Y’ THEN
BEGIN
FOR i:= 1 TO Component DO
IF (Check[i] = *Y”) OR (Check[i] = ‘y’) THEN
NStage[Tray].K[i] := NStage[Tray]. VP[i]/NStage[Tray].PF;
END
ELSE
FOR i:= 1 TO Component DO
IF (Check[i] = “Y”) OR (Check[i] = ‘y’) THEN
NStage[Tray].K([i] := NStage[Tray]. VP(i}/NStage[Tray].P;
END;{CalPK}{Complete PROCEDURE}
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£
PROCEDURE CalY(Tray : integer; VAR NStage : AStage);

VAR
i : integer;
BEGIN
FOR i:=1 TO Component DO
IF (Check[i] = “Y*) OR (Check[i] = ‘y’) THEN
NStage[Tray].y{i]:= NStage[Tray].K[i]*NStage[Tray].x[il;

END;{CalY}

£
FUNCTION SumY(Tray : integer) : Real;{Use calculate in each tray.}

VAR
i: integer;
Sum : Real;
BEGIN
Sum :=0;
FOR i :=1TO Component DO Sum := Sum + NStage[Tray].y[i];
SumY := Sum;

END;



o

FUNCTION MaxYi(Tray : integer) : integer;{The position ' is maximum Y.}
VAR
i, MaxY : integer;
BEGIN
MaxY = 1;
FOR i ;=2 TO Component DO
IF NStage[Tray].y[MaxY] <= NStage[Tray].y[i] THEN MaxY :=i;
MaxYi:= MaxY;
END;{Output : The position 'i'}
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{
FUNCTION SelectedSpecies(Tray : integer) : integer;

VAR
1, j, Used: integer;
Result : Boolean;
BEGIN
Result:= True;
WHILE (Result) DO
BEGIN
FOR j=1TONDO
BEGIN
IF (Tray = j) THEN
BEGIN
FOR i:= 1 TO Component DO
IF (NStage[Trayl.x[i] > 0) AND Result THEN
BEGIN
Used:=i;
Result:= False;
END;
END;
END;



-
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END;
SelectedSpecies:= Used,
END;
{
PROCEDURE CalTsat(Tray : integer);

VAR
i: integer;
BEGIN -
FOR i:= 1 TO Component DO
IF (Check(i] = °Y’) OR (Check{i] = ‘y’) THEN
NStage[Tray]. Tsat[i]:= (BB[i}/(AA[i]- In(NStage[Tray].P/Pc{i])))-CCli]
ELSE
NStage{Tray]. Tsat[i]:= 0;
END;{Output: Receive New Temperature.}

-
PROCEDURE CalculateNewVPI(Tray : integer);{Arbitrarily selected species from the set [i] }

/

VAR
i, Selected : integer;
Summation : Real,
‘BEGIN
Selected:= SelectedSpecies(Tray);
Summation:= 0;
FOR i:= 1 TO Component DO
IF (Check[i] = ¢Y?) OR (Check[i] = ‘y*) THEN
Summation:= Summation + (NStage[Tray].x[i]*NStage[Tray].VP[i}/
NStage[Tray]. VP[Selected]);
NStage{Tray].VP([Selected]:= NS;age[Tray].P/Summation;

END;
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PROCEDURE CalCulateTemp(Tray : integer);
VAR

t, Selected : integer;
BEGIN

Selected:= SelectedSpecies(Tray);

NStage[Tray].T:= (BB[Selected]/

(AA[Selected]-In(NStage[Tray]. VP[Selected]/Pc[Selected]))-CC[Selected]);

END;
{ : }
PROCEDURE CalculateNewTemp(Tray : integer);{Use eq.12.3 in Thermo's book.}

VAR
i, Selected: integer;
Temporary, SummationY, del : Real;
BEGIN
=1
CalTsat(Tray);
NStage[Tray].T:=0;
FOR i:=1 TO Component DO
IF (Check[i] = “Y*) OR (Check[i] = ‘y’) THEN
NStage[Tray].T:= NStage[Tray].T + NStage[Tray]. Tsat[i]*NStage[Tray].x[il;
CalPK(Tray,NStage);
CalY(Tray,NStage);
CalculateNewVPJ(Tray);
CalculateTemp(Tray);
REPEAT
Temporary:= NStage[Tray].T; . >
CalPK(Tray,NStage);
CalY(Tray,NStage);

SummationY:= SumY(Tray);



L R e

FOR i:=1 TO Component DO
IF (Check{i] = ‘Y?) OR (Check(i] = ‘y") THEN
NStage[Tray].y[i]:= NStage[Tray].y[i}/SummationY
ELSE
NStage[Tray].y[i]:= 0;
FOR i:= 1 TO Component DO
IF ((Check[i] = “Y?) OR (Check[i] = ‘y’)) AND (TestP = ¢‘Y’) THEN
NStage[Tray].x[i]:= NStage[Tray].y[i]*NStage[ Tray].P{/NStage[ Tray]. VP[i]
ELSE IF (Check[i] = ‘Y*) OR (Check(i] = ‘y’) THEN
NStage[Tray].x[i]:= NStage[Tray].y[i]*NStage[Tray].P/NStage[Tray]. VP[i]
ELSE
NStage[Tray].x[i]:= 0;
CalculateNewVPJ(Tray);
CalculateTemp(Tray);
del:= abs(Temporary - NStage[Tray].T);
UNTIL del <=0.01;

END;
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PROCEDURE SetSatLiquid;
VAR BoxP: real;
BEGIN

FOR j:=1TO N DO
IF CheckFeed[j] = ‘Y’ THEN
BEGIN .
TestP:="Y?;
NStage(j].T:= 0;
BoxP:= NStage(j].P;
NStage(j].P:= NStage[j].Pf;
FOR i:= 1 TO Component DO NStage(j].x[i]:= FeedComponentx[i,j];

CalPK(j,NStage);



way

CalY(j,NStage);
CalculateNewTemp(j);
FOR i:= 1 TO Component DO FeedComponentY[i,j]:= NStage[j].y[i};
NStage(j]. Temp:= NStage[j].T;
NStage[j].T:=0;
NStage[j].P:= BoxP;
FOR i:=1 TO Component DO
BEGIN
NStagel[j].x[i}:= 0;
NStagelj].yli]:= 0;
NStage[j].VP[i]:= 0;
NStage(j].K[i}:= 0;
END;
TestP:=*N?;
END:;
END;
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{
PROCEDURE Calc_A_B_C_D(i: integer; VAR NStage:Astage);

VAR

m,j:integer;

BEGIN {Calculate any'summation terms, example sum{m] is mean the summation
aboutm =1TOj-1.}

Sum([1]:= (NStage[1].F - NStage[1].W - NStage[1].U);

m:=2;

REPEAT
Sum[m]:= (NStage[m].F-NStage[m].W-NStage[m].U) + Sum[m-~1];
m:=m+l; .

UNTIL m > N; {Output: Receive any summation terms. }

ji=2;{Start compute Afj]}



REPEAT
A[j]:= NStage[j].V + Sum[j-1];
j=jtl
UNTIL j>N;
j= 1;{Start compute B[]}
REPEAT

B[j]:= -(NStage[j+1].V+Sum(j]-NStage[1]. V+NStage[j]. U+
(NStage[j]. V+NStage[j]. W)*NStage[j].K[i]);

j=jth
UNTIL j>N;
ji= 1;{Start compute C[j]}
REPEAT
Cl[j]:= NStage[j+1].V*NStage[j+1].K[i];
=it
UNTIL j>N-1;
j= 1;{Start compute D[j]}
REPEAT '
D[j]:= -NStage[j].F*FeedComponentx[i,j];
=it
. UNTIL j>N;
j=2;{Start compute p and q}
pl1]:= C[11/B[1];
q[1]:= D(1)/B[1];
REPEAT
p(i1:==ClJABI1-Al1*plj-1D);
q[j1:=(D(I-Al1*q-11/(B1-AlT*pl-1D;
=t
UNTIL j > N;
NStage[N].x[i]:= q[N];
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FOR j:==N DOWNTO 2 DO{Start compute x}
NStage(j-1].x[i]:= qj-1]-p[j-1]*NStage[j1.x[i];
FORj=1TON DO
FOR i:=1 TO Component DO
IF NStage[j].x[i] < 0 THEN
NStage(j].x[i]:= abs(NStage[j].X[I])
ELSE
END;{Calc A_B_C_D}
. f’ : J
PROCEDURE CalcNormalized(VAR Nstage:Astage);

VAR
Normalizedx: calc;
ij:integer;
BEGIN .
¥ FOR j:= 1 TO N DO.NormalizedX[j]:= 0;
FOR j=1 TON DO
BEGIN
FOR i:=1 TO Component DO
IF (Check[i] = Y?) OR (Check[i] = ‘y’) THEN
NomalizedX[j]:= Nstage[j].x[i]+NormalizedX[j];
FOR i:=1 TO Component DO
IF (Check[i] = Y?) OR (Checkli] = ‘y’) THEN
Nstagefj].x[i]:= Nstage(j].x[i]/NormalizedX([j];
¥ END;
END;
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PROCEDURE Compute_HFfeed(Check:Starray ; VAR NStage:AStage);
BEGIN
Assign(Databasefile,filename);
Reset (Databasefile);
WHILE NOT eof(databasefile) DO
Read(Databasefile,Databaserec);
WITH DatabaseRec DO
BEGIN{DATABASEREC}
FOR i:= 1 TO Component DO
"BEGIN
BoilTempl[i):= ConstCalc[i,9];
DelHO[i]:= (ConstCalc[i,10]*(Boil Temp[i]-32))+ConstCalc[i,12]; {32 F is reference temp.}
END;
FOR j:= 1 TO N DO NStage([j].HfStage:= 0; {Neglected influence of ‘y’}
FOR j:==1TO N DO {Compute Hx}
BEGIN
IF (CheckFeed[j] = “Y’) OR (CheckFeed[j] = ‘y’) THEN
BEGIN
FOR =1 TO Component DO
IF (Check{i] = “Y’) OR (Check([i] = ‘y*) THEN
NStage[j].Hfeedx[i]:= ConstCalc[i,10j*(NStage[j].Temp-32)*FeedComponentX[iJ]
ELSE NStagelj].Hfeedx[i]:= 0;
FOR i:=1 TO Component DO
NStage[j].HfStage:= NStage|j].HfStage + NStage[j].Hfeedx([i];
END
END
END;{WITH DatabaseRec}
Close(DatabaseFile);
END;



PROCEDURE Calc_Hxstage Hystage ( Check:Starray ;VAR NStage:AStage);
BEGIN
Assign(Databasefile,filename);
Reset (Databasefile);
WHILE NOT eof(databasefile) DO
. Read(Databasefile,Databaserec);
WITH DatabaseRec DO
BEGIN{DATABASEREC}

o ™

FOR i:= 1 TO Component DO
BEGIN
BoilTemp[i]:= ConstCalc[i,9];
DelHO[i]:= (ConstCalc[i,10]*(BoilTempl[i}-32))+ConstCalc[i,12]; {32 F is reference temp.}
END;
FOR j:==2 TO N DO{Compute Hy total condenser}
BEGIN
FOR i:= 1 TO Component DO
BEGIN
} IF (Check[i] = ‘Y’) OR (Check([i] = ‘y’) THEN
BEGIN
NStage(j].Hy[i]:=((ConstCalc[i,4]*(NStage{j]. T-Boil Temp[i]))+
((ConstCalc[i,5]*(power(NStage[j].T,2)-power(Boil Temp[i],2)))/2)
+((ConstCalc[i,6]*(power(NStage(j].T,3)-power(Boil Temp[i],3)))/3)
- +((ConstCalc[i,7]*(power(NStage[j]. T,4)-power(Boil Templ(il,4)))/4)
+((ConstCalcli,8]*(power(NStage{j].T,5)-power(Boil Temp(i},5))¥/5)
+DelHO(i]);
NStage[j]. Hy[i]:= NStage[j].y[i]*NStage[j].Hyli]
END ‘
ELSE NStage(j].Hy[i]:= 0;
END;
NStage[j].HyStage:= 0;
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FOR i:=1 TO Component DO
NStage[j].HyStage:= NStage{j]. HyStage + NStage[j]. Hy[i];
END;
FOR j:= 1 TO N DO{Compute Hx}
BEGIN ’
FOR i:= 1 TO Component DO
IF (Check[i] = “Y?) OR (Check[i] = ‘y’) THEN
NStage[j].Hx[i]:= ConstCalc[i,10]*(NStage[j]. T-32)*NStage[j].x[i]
ELSE NStage[j].Hx[i]:= 0;
NStage[j].HxStage:= 0;
FOR i:= 1 TO Component DO NStage[j]. HxStage:= NStage[j]. HxStage + NStage[j]. Hx[i];
END;
END;{WITH DatabaseRec}
Close(DatabaseFile);
END;
£ }
PROCEDURE Heatcondenser_Reboiler(VAR Nstage:Astage);

VAR

j:integer;

. SomeTerm, SumQ: Real;

BEGIN
{Condenser}
NStage[1].Q:= (NStage[2].V*NStage[2].HyStage)+(NStage[1].F*NStage[1].HfStage)
-((NStage[1].L+NStage[1].U)*NStage[1].HxStage)-
((NStage[1].V+NStage[1].W)*NStage[1].HyStage);
{Reboiler}
SomeTerm:= 0;

SumQ:=0;
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FOR j:=1 TON DO
SomeTerm:= (NStage(j]. F*NStage[j]. HfStage)-(NStage(j].U*NStage[j]. HxStage)-
(NStage[j]. W*NStage[j].HyStageH+SomeTerm;
FORj==1TON-1 DO
SumQ:= NStage(j].Q+SumQ;
NStage[N].Q:= SomeTerm-SumQ-(NStage[1].V*NStage[1].HyStage)
-(NStage[N].L*NStage[N].HxStage)
END;
s }
PROCEDURE SetProgram(VAR Nstage:Astage);

BEGIN
FOR j:=1TO Plate DO
BEGIN
NStage[j].F:=0;
NStagel[j].V:=0;
NStagel[j].L:=0;
NStage{j].Q:==0;
NStage[j].P:= 0;
NStage[j].T:= 0;
NStagel[j]. HF Stage:= 0;
NStage(j].HxStage:= 0;
NStage[j].HyStage:= 0;
FOR i:=1 TO Component DO
BEGIN
NStage[j].x[i]:= 0;
NStagefjl.y[i]-= 0;
FeedComponentX[i,j]:= 0;
FeedComponentY[ij]:= 0;
NStage(j].VP[i]:= 0;
NStage[j].K[i):= 0;
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NStage[j].Hx[i]:= 0;
NStage(j].Hyli]:= 0;
END;
END;
END;
{* }
PROCEDURE CalcNewV_L(VAR NStage:Astage);

VAR
j :integer;
al, be, ga : ARRAY [2..Plate] OF Real;
SumFWU: ARRAY][!..Plate] OF Real;
BEGIN
FOR j:=2 TO Plate DO
BEGIN
al(jl:==0;
be[jl:=0;
ga[jl:==0;
END;
FOR j:= 2 TO N-1 DO
BEGIN
al(j]:= NStage[j-1].HxStage-NStage(j]. HyStage;
be[j]:= NStage[j+1].HyStage-NStage([j]. HxStage;
END;
FOR j:= 1 TO N DO SumFWU[j]:= 0;
SumFWU[1]:= (NStage[1].F-NStage[1].W-NStage[1].U);
FOR j:= 2 TO N-1 DO SumFWU(j]:= SumFWU(j-1]+(NStage[j].F-NStage(j]. W-NStage[j].U);
FORj:=2TON-1DO
ga[jl:= (SumFWU[j-1]-NStage[1]. V)*(NStage[j]. HxStage-NStage[j-1]. HxStage)}+
(NStage[j].F*(NStage[j].HxStage-NStage[j]. HfStage))+
(NStage[j]. W*(NStage[j]. HyStage-NStage[j]. HxStage))}+NStage[j].Q;



o

{Start computing Vj}

FOR j:=3 TO N DO NStage[j].V:= abs((ga[j-1]-(al[j-1]*NStage[j-1].V))be[j-1]);
{Start computing Lj}

FOR j:=2 TO N-1 DO NStage[j].L:= abs(NStage[j+1].V+SumFWU([j});

END;
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{
PROCEDURE KeepOldTemp(NStage:AStage);

BEGIN
FOR j:=1 TO N DO TkOld[j]:= NStage[j].T

END;

-
FUNCTION CheckDeltaT(NStage: AStage):Real;

VAR
.k : integer;
SumbDeltaTsquare : Real;
DeltaT : Calc;
BEGIN
SumDeltaTsquare:= 0;
FOR j:=1TONDO
BEGIN
DeltaT[j]:= (NStage[j].T - TkOld[j])*(NStage[;].T - TkOld[j]);
SumbDeltaTsquare:= SumDeltaTsquare + DeltaT(j];
END;
CheckDeltaT:= SumDeltaTsquare;

END;
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PROCEDURE Graph_T_Stage;
BEGIN{Graphics}

Bl

L

Graphdriver:= detect;
InitGraph(GraphDriver,GraphMode,");
xMAX:=GetMaxX; yMax:=GetMaxY;
SetLineStyle(solidin,0,NormWidth);
SetColor(15);
SetBkColor(0);
SetViewPort(0,0,640,480,clipoff);
MoveTo(50,30);
LineTo(50,450);
MoveTo(50,450);
LineTo(500,450);
Scale[1]:= 30;
FORi:=2TO 15DO
BEGIN
MoveTo(40,(450-Scale[i-1]));
LineTo(60,(450-Scale[i-1]));
XScale[i]:= Scale[i-1];
Str(450-XScale[i],st);
OutTextXY(10,XScale[i],st);
Scale[i]:=XScale[i]+30
END;
Scale[1]:= Trunc(450/N);
FOR j:=1 TO N DO
NStage[j]. TG:=trunc(Nstage{j].T);
BEGIN



L
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B

-

FORi=1TONDO
BEGIN
SetColor(15);
MoveTo(50+Scale[i],440);
LineTo(50+Scale[i],460);
IF (iMOD 5) =0 THEN
BEGIN
Str(i,st);
OutTextXY(45+Scale[i],470,st)
END;
XScale[i]:= Scale[i];
Scale[i+1]:= XScale[i]+Scale[1];
SetColor(9);
MoveTo(50+Scale[i],450-Nstage[i]. TG);
IF i<> N THEN
LineTo(50+Scale[i+1],450-Nstage[i+1].TG);
END;

END;

BEGIN
Settextstyle(smallfont,horizdir,5);
OutTextXY(30,10, TEMP");
OutTextXY(510,440,'Stages');

END;

ReadLn;

CloseGraph;

END;
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PROCEDURE Graph_X_Stage;
BEGIN

Graphdriver:= detect;

InitGraph(GraphDriver,GraphMode,");

xMax:= GetMaxX;

yMax:= GetMaxY;

SetLineStyle(solidln,0,NormWidth);

SetColor(15);

SetBkColor(0);

SetViewPort(0,0,640,480,clipoff);

MoveTo(50,30);

LineTo(50,450);

MoveTo(50,450);

LineTo(500,450);

Scale[l1]:=21;

FORi:=2TO 21 DO

BEGIN
MoveTo(40,(450-Scalef{i-1]));
LineTo(60,(450-Scale[i-1]));
XScale[i]:=Scale[i-1];
Str((XScale[i]/420) :4:2,st);
OutTextXY(7,450-XScale[i],st);
Scale[i]:=XScale[i]+21

END;

Scale[1]:=trunc(450/N);
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FOR s:=1 TO Component DO
BEGIN

FORi:=] TONDO Nstage[i].ws[s]:=u-unc(Nstage[i].xJ;s]"'420);

FOR i:=1 TON DO
BEGIN
SetColor(15);
MoveTo(50+Scale{i],440);
LineTo(50+Scale[i],460);
IF (i MOD 5) =0 THEN
BEGIN
Str(i,st);
OutTextxy(45+Scale[i],470,st)
END;
XScale[i]:= Scalei];
Scale[i+1]:=XScale[i]+Scale[1];
IF (Check[S]«= "1:;) OR (Check(S] = ‘y’) THEN
BEGIN
SetColor(S);
MoveTo(50+Scalefi],(450-Nstage[il.ws[S]));
IF i< N THEN
LineTo(50+Scale[i+1],(450-Nstage[i+1].ws[S]));
END;
END;
END;
BEGIN
SetColor(9);
SetTextStyle(smallfont,horizdir,5);
OutTextXY(30,10,'Composition (x)');
OutTextXY(510,440,'Stages");

A
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FOR i:=1 TO Component DO
CASE i OF
I:BEGIN
SetColor(i);
MoveTo(510,200);LineTo(530,200);
OutTextXY(540,200,'Acetadehyde’);
END;
2:BEGIN
SetColor(i);
MoveTo(510,220);LineTo(530,220);
OutTextXY(540,220,'Ethyl alcohol");
END;
3:BEGIN
SetColor(i);
MoveTo(510,240);LineTo(530,240);
OutTextXY(540,240,"i-Propyl alcohol');
END;
4:BEGIN
SetColor(i);
MoveTo(510,260);LineTo(530,260);
OutTextXY(540,260,"i-Butyl alcohol');
END;
S:BEGIN
SetColor(i);
MoveTo(510,280);LineTo(530,280);
OutTextXY(540,280,'n-Butyl alcohol');

END;
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6:BEGIN
SetColor(i);
MoveTo(510,300);LineTo(530,300);
OutTextXY(540,300,'Methanol");
END;
7:BEGIN
SetColor(i);
MoveTo(510,320);LineTo(530,320);
OutTextXY(540,320,'Acetone’');
END;
8:BEGIN
SetColor(1);
MoveTo(510,340);LineTo(530,340);
OutTextXY(540,340,"Water");
END;
END;
END;
ReadLn;
CloseGraph;
END;
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PROCEDURE GRAPH_L_STAGE;
BEGIN{Graphics}

GraphDriver:= detect;
InitGraph(GraphDriver,GraphMode,");
xMax:= GetMaxX;

yMax:= GetMaxY¥;
SetLineStyle(solidln,0,NormWidth);
SetColor(15);

SetBkColor(0);



SetViewPort(0,0,640,480,clipoff);
MoveTo(50,30);
LineTo(50,450);
MoveTo(50,450);
LineTo(500,450);
Scale[1]:=45;
FORi=2TO 10 DO
BEGIN
MoveTo(40,(450-Scale[i-11]));
LineTo(60,(450-Scale[i-11]));
XScale[i]:=Scale[i-1];
Str(100*(i-1),st);
OutTextxy(10,450-XScaleli],st);
Scale[i]:=XScaleli]+45
END;
Scale[1]:=trunc(450/N);
FORj:=1 TON DO
BEGIN

Nstage[j].LG:= trunc(Nstage{j].L/2);
Nstage[j]. VG:= trunc(Nstage[j].V/2)

END;
BEGIN
FORi:=1TONDO
BEGIN
SetColor(15);
MoveTo(50+Scale[i],440);
LineTo(50+Scalefi],460);

122



o e

123

IF (iMOD 5)=0 THEN
BEGIN
Str(i,st);
OutTextxy(45+Scale[i],470,st)
END;
XScale[i]:= Scale[i];
Scale[i+1]:= XScale[i]+Scale[1];
SetColor(10);
MoveTo(50+Scale[i],450-Nstage[i].LG);
IF i< N THEN
LineTo(50+Scale[i+1],450-Nstage[i+1].LG);
END;
FORi=1TONDO
BEGIN
XScale[i]:=Scalefi];
Scale[i+1]:= XScale[i]+Scale[1];
SetColor(6);
MoveTo(50+Scaleli],450-Nstage[i]. VG);
IF i< N THEN
LineTo(50+Scale[i+1],450-Nstage[i+1].VG);
END;
END;
BEGIN

SetColor(15);
SetTextStyle(smallfont,horizdir,5);

OutTextXY(30,10,'L");
OutTextXY(37,10,",");
OutTextXY(45,10,'V");
OutTextXY(510,440,'Stages");



BEGIN
SetColor(10);
MoveTo(510,200);LineTo(530,200);
OutTextXY(540,200,'L. Flow rate');
END;
BEGIN
SetColor(6);
MoveTo(510,220);LineTo(530,220);
OutTextXY(540,220,'V Flow rate');
END;
END;
ReadLn;
CloseGraph;
END;
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PROCEDURE SCREEN;

VAR 1I1,QQ: integer;

BEGIN

GraphDriver:= detect;

. InitGraph(GraphDriver,GraphMode,");
xMax:= GetMaxX,

yMax:= GetMaxY;
SetLineStyle(solidln,0,NormWidth);
SetColor(10);

SetBkColor(1);
SetViewPort(0,0,640,480,clipoff);



REPEAT
settextStyle(8,Horizdir,3);
Delay(250);
SetColor(10);
OutTextXY (170,50, A COMPUTER PROGRAM");
OutTextXY(100,120,'FOR DISTILLATION COLUMN SIMULATION');
Delay(250);
SetColor(1);
OutTextXY(170,50,' A COMPUTER PROGRAM");
OutTextXY(100,120,'FOR DISTILLATION.COLUMN SIMULATION");
SetColor(9);settextStyle(8,Horizdir,1);
OutTextXY(260,200,'VER 1.0 ");
SetColor(14);
OutTextXY(170,250,'CHEMICAL ENGINEERING KMITL");
[11:= RANDOM(50000);
SOUND(III);

UNTIL KEYPRESSED';

NOSOUND;

CloseGraph;

ReadlLn;

.END;
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{
PROCEDURE Notation;

BEGIN
"TextBackGround(Black);
TextColor(Yellow);
WriteLn; -
WriteLn;
WriteLn("NOTATION":18);

WriteLn;



Write(" F = ":15, 'Feed flow rate ",
WriteLn('( kg-mol/h , Ib-mol/h )');

Write(" L = ":15, 'Liquid flow rate "
WriteLn('( kg-mol/h , Ib-mol/h )');

Write(' V = ":15, 'Vapor flow rate ;
WriteLn("( kg-mol/h , Ib-mol/h )');

Write(' U = ":15, 'Liquid side Stream "
WriteLn('( kg-mol/h , Ib-mol/h )');

Write(' W = ":15, 'Vapor side Stream ");
WriteLn(*( kg-mol/h , Ib-mol/h )");

Write(' Q = ":15, 'Heat Transfer ;
WriteLn("( kj/kg-mol, Btu/lb-mol)');

Write(' T = ":15, 'Absolute Temperature ",
WriteLn('( Kelvin , Farenhite )');

Write(" P = ":15, 'Pressure in the Column ');

WriteLn("(Atm ,Psia )");

WriteLn(" N = ":15, 'Total Stage");

.15, 'Reflux ratio');

WriteLn(' R

WriteLn(' x = ":15, '"Mole fraction in Liquid phase')

’

© WriteLn('y = ":15, 'Mole fraction in Vapor phase');

ReadLn;
END;
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PROCEDURE Model;

BEGIN{Graphics}
GraphDriver:= detect;
InitGraph(GraphDriver,GraphMode,");
xMax:= GetMaxX;
yMax:= GetMaxY,
SetLineStyle(solidln,0,NormWidth);
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SetColor(15);
SetBkColor(0);
SetViewPort(0,0,640,480,clipoff);
SetTextStyle(Smallfont,Horizdir,5);
MoveTo(210,180);

LineTo(430,180);

MoveTo(430,180);

LineTo(430,280);

MoveTo(430,280);

LineTo(210,280);

MoveTo(210,280);

LineTo(210,180);
SetColor(3);:MoveTo(100,230);LineTo(210,230);
SetColor(4);MoveTo(430,230);LineTo(540,230);
MoveTo(280,30); LineTo(280,180);
MoveT0(210,80);LineTo(280,80);
SetColor(3):MoveTo(280,280); LineTo(280,430);
MoveTo(360,30);LineTo(360,180);
SetColor(4);MoveTo(360,280);LineTo(360,430);
MoveTo(360,380);LineTo(430,380);
SetColor(15);

OutTextXY(285,230,' Stage j ');
OutTextXY(70,230,'Fj ');
OutTextXY(550,230,' Qj  ");
OutTextXY (265,15, Vi ')
OutTextXY(180,70, Wj ;
OutTextXY(265,440,' Vj+1 '),

OutTextXY(340,15, Lj-1 ";
OutTextXY(345,440,'Lj ");
OutTextXY(440,380,'Uj ')
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SetColor(3);MoveTo(500,340);LineTo(540,340);

QutTextXY(550,340,"INPUT");

SetColor(4);MoveTo(500,380);LineTo(540,380);

QutTextXY(550,380,'O0UT PUT");

ReadLn;

CloseGraph;
END;
£ }
PROCEDURE SaveFile;

VAR txt : text;
1,J : Integer;
FileName : String;
St : String;
BEGIN
ClrSecr;
TextColor(Yellow);
WriteLn(*This program will save file in *.txt');
WriteLn;
TextColor(LightRed+128);
' WriteLn('Specify path and filename only ');
WriteLn;
TextColor(Yellow);
Write('Save file as : ');ReadLn(FileName);
St:= FileName+'.txt';
Assign{txt,St);
ReWrite(txt);
Close(txt);

WriteLn;
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e

FOR j:== | TON DO
BEGIN
Append(txt);
WriteLn(txt,'Stage VL TQX12345678Y12345678");
WITH Nstage[j] DO
BEGIN
Write(txt,J,' ',V," L, . T, ",Q);
FOR I:=1 TO Component DO
Write(txt,x[i]," *);
FOR I:=1 TO Component DO
Write(txt,y[il,' ");
WriteLn(txt);
END;
Close(txt);
IFj=1 THEN
BEGIN
TextColor(Yellow+128);
‘WriteLn('Please wait...");
TextColor(Yellow);
END;
END;
WriteLn;
Write("Save ',St,' completed.");
Delay(1500);

END;
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PROCEDURE MenuQutput;
VAR Result: Boolean;
BEGIN
Choose:= 5;
Result:= false;
REPEAT
ClrScr;
TextColor(LightRed);
WriteLn;WriteLn; WriteLn;
WriteLn(" DO you want to show the condition in form");
WriteLn;
IF Choose = 1| THEN TextColor(LightRed+128);
WriteLn(" 1.) Show condition in graph forms.");
TextColor(LightRed);
IF Choose = 2 THEN TextColor(LightRed+128);
WriteLn(' 2.) Show condition in lists forms.");
TextColor(LightRed);
IF Choose = 3 THEN TextColor(LightRed+128);
WriteLn(" 3.) Save in file.");
TextColor(LightRed);
IF Choose = 4 THEN TextColor(LightRed+128);
WriteLn(" 4.) Exit.");
TextColor(LightRed);
IF NOT((Choose = 1) OR (Choose = 2) OR (Choose = 3) OR (Choose = 4)) THEN
BEGIN
WriteLn;
Write(" Please select 1,2, 3 OR 4 ===> ;
ReadLn(Choose);
END
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ELSE
t BEGIN
TextColor(LightRed);
WriteLn;
Write(' Please select 1, 2, 3 OR 4 ==—=>",Choose);
Result:= true;
END;
UNTIL Result;
! Delay(3000);
END;
t { %
' BEGIN {Main}

; ClrScr;
Setprogram(Nstage);
. ACCEPTABLE:= false;
3 iteration:= 1;
Createfile;
AddData;
Screen,;
HighVideo;
. REPEAT
TextBackGround(Blue);
TextColor(LightMagenta);
ClrScr;
WriteLn;
WriteLn;
WriteLn(' What do you play?*');WriteLn;
WriteLn(* 1: Start the calculation');WriteLn;
WriteLn(' 2: Show ideal stage figure');WriteLn;

! WriteLn(' 3: Show Notation');WriteLn;



TextColor(Yellow);
Write (" Select 1-3 : ==>");ReadLn(CheckPlay);
TextBackGround(Black);
ClrScr;
CASE CheckPlay OF
¢2?: Model;
'3': Notation;
ELSE IF NOT(CheckPlay = ‘1’) THEN
BEGIN
WriteLn;
Write("Error! Please select 1-3 only. => ");ReadLn(CheckPlay);
END;
END;
UNTIL CheckPlay = ‘17
SelectComponent(check);
SortTemp(check);
InputData(NStage,check);
CalTotalPressure(NStage);
SetTemp;
SetSatLiquid;
Compute_HFfeed(Check,Nstage);
FORj:=1TONDO
IF NStage[j].F < 0 THEN
BEGIN
CirScr;
WriteLn;
WriteLn;
Write(" The bubble point temperature of feedstock is ');
WriteLn(NStage{j]. Temp:5:2," at tray 'j);

END;
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AssumeAvgTemp(NStage);
FOR j:= 1 TO N DO CalPK(j,NStage);
Calc_ L1_V1_P(NStage);
Last:= First;
REPEAT
FOR i:= 1 TO Component DO
IF (Check[i] = ¢Y”) OR (Checkl[i] = ‘y’) THEN
Calc_A_B_C_D(i,NStage)
ELSE
FOR j:= 1 TO N DO NStage[j].x[i]:= 0;
CalcNormalized(Nstage);
KeepOldTemp(NStage);
FOR j:= 1 TO N DO CalculateNewTemp(j);
FOR i:= 1 TO Component DO NStage[1].y[i]:=0;
Calc_Hxstage HyStage(Check,NStage);
HeatCondenser_Reboiler(NStage);
CalcNewV_L(NStage);
error:= CheckDeltaT(NStage);
iteration:= iteration + 1;
IF (abs(error) < 0.001*N) OR (iteration > 5000) THEN
BEGIN
UseTime:= (First-Last)/18;
WriteLn;WriteLn(' Use time = ',UseTime:5:2,' second(s).");ReadKey;
IF (CheckUnit = Y?*) OR (CheckUnit = ‘y’) THEN
FOR j:== 1 TON DO
BEGIN
NStage[j].T:= (NStage[j].T - 32)/1.8;
Nstage[j].V:= NStage[j].V/2.2046;{Become kmole/hr}
Nstage[j].L:= NStage[j].L/2.2046;
Nstage[j].U:= NStage(j].U/2.2046;
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Nstagelj].F:= NStage[j].F/2.2046;
Nstage{j]. W:=-NStage[j]. W/2.2046;
Nstage(j].P:= NStage[j].P/14.7;{Become atm}
NStage[j].Q:= NStage[j].Q*1.0551{Become kJ/hr}
END;
REPEAT
MenuQutput;
TextBackGround(Blue);
TextColor(LightGreen);
IF (CheckUnit = ‘Y?) OR (CheckUnit = ‘y’) THEN
BEGIN
UnitName[1]:= "Celsius ',
UnitName[2]:= 'kmole/hr *;
UnitName{3]:= 'kJ/hr *;
UnitName{4]:= 'atm '
END
ELSE
BEGIN
UnitName{1]:= 'Fahrenheit';
UnitName[2]:= Ibmole/hr";
UnitName([3]:= 'B.t.u/hr';
UnitName[4]:= 'Psia";
END;
CASE Choose OF
2: BEGIN
CirScr;
WriteLn;
WriteLn;
TextColor(LightMagenta);
WriteLn(" Reflux Ratio = ',R:6:4);
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TextColor(LightGray);
Write(" Stage Pressure Temp ")
WriteLn('Flowrate Feed Draws Duty");
WriteLn(' ', UnitName({2]);
Write(" No. 'UnitName[4],' ',UnitName[1]);
Write' V. L vV L %
WriteLn(UnitName[3]);
FORj=1TONDO
BEGIN
IF (; MOD 2) = 0 THEN
TextColor(Yellow)
ELSE
TextColor(White);
IF j>=10 THEN
Write(" 'j,!  'NStage[j].P:4:2) ")
ELSE
Write(' 'j,'  '.NStage[jl.P:4:2,' ");
IF NStage[j].V = 0 THEN
Write(NStage[j].T:5:2,' 'NStage[j].V:5:2,' ")
ELSE
Write(NStage[j].T:5:2,' 'NStage[j].V:5:2,! ');
IF NOT(NStage[j].F = 0) THEN
Write(NStage[j].L:5:2,' 'NStage[j].F:5:2,' ')
ELSE
Write(NStage[j].L:5:2," ’,i\IStage[j].F:S:Z,' "
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IF NStage[j].U =0 THEN
IF NStage[j].Q = 0 THEN
Write(NStage[j].W:5:2," ' NStage[j].U:5:2)
ELSE
Write(NStage[j].W:5:2,' 'NStage[j].U:5:2,' ")
ELSE
Write(NStage[j].W:5:2," ' \NStage[j].U:5:2," ');
WriteLn(NStage(j].Q:9:0);
IF (j MOD 10) = 0 THEN ReadLn;
END;
{Start output OF liquid molefraction}
Count:= 0;
Period:= N DIV §;
IF NOT(N MOD 8 = 0) THEN Period:= Period +1;
REPEAT
ClrScr;
HighVideo;
TextColor(LightGreen);
Write(" Stage ");
TextColor(LightCyan);
GoToXY(1,2);
FOR i:= 1 TO 80 DO Write('=");
TextColor(LightMagenta);
GoToXY(1,3);
FOR i:= 1 TO Component DO
IF (Check[i] = “Y’) OR (Check[i] = ‘Y’) THEN
BEGIN
WriteLn(Name[i],' );
WriteLn;
END;
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PosY:= WhereY;
GoToXY(1,PosY);
TextColor(LightRed);
Write("Liquid Component ";
WriteLn('Press ENTER TO continue.");
FOR i:= 1'TO 80 DO Write('=");
TextColor(LightMagenta);
GoToXY(21,1);
IF'NOT((Period = 0) OR (Count+1 = Period)) THEN
BEGIN
FOR j:= 1 TO 8 DO
IF (Count = 0) AND NOT(j = 8) THEN
Write((Count*8)+j,' ')
ELSE IF (Count = 0) AND (j = 8) THEN
WriteLn((Count*8)+j, ")
ELSE IF NOT(j = 8) THEN
Write((Count*8)+j,! )
ELSE
WriteLn((Count*8)+j," ");
END
ELSE
BEGIN
FOR j:= (Count*8)+1 TON DO
IF (Count= 0) AND NOT(j = N) THEN
Write(G,! ")
ELSE IF -(Count =0) AND (j = N) THEN
WriteLnG,' )
ELSE IF NOT(j = N) THEN

Write(,! ")
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ELSE
WriteLn(j,! ");
END;
FixedX:= 18;
GoToXY(FixedX,3);
IF NOT((Period = 0) OR (Count+1 = Period)) THEN
BEGIN
FORj=1TO 8 DO
BEGIN
PosY:= 3;
IF (j MOD 2) = 0 THEN TextColor(White)
ELSE TextColor(Yellow);
FOR i:= 1 TO Component DO
BEGIN
GoToXY(FixedX,PosY);
IF (Check(i] = “Y*) OR (Check[i] = ‘y’) THEN
BEGIN
WriteLn(NStage[(Count*8)+j].x[i]:5:4);
WriteLn;
END;
PosY:= WhereY;
GoToXY(FixedX,PosY);
END;
FixedX:= FixedX + §&;
END;
END
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ELSE
BEGIN
FOR j:= ((Count)*8)+1 TO N DO
BEGIN
PosY:= 3;
IF (j MOD 2) = 0 THEN TextColor(White)
ELSE TextColor(Yellow);
FOR i:= 1 TO Component DO
BEGIN
GoToXY(FixedX,PosY);
IF (Checkli] = “Y?) OR (Checkli] = ‘y*) THEN
BEGIN
WriteLn(NStage[j]l.x[i]:5:4);
WriteLn;
END;
PosY:= WhereY;
GoToXY(FixedX,PosY);
END;
FixedX:= FixedX + §;
END;
END;
ReadLn;
Count:= Count + 1;
UNTIL Count >= Period;
{Start output vapor molefraction}
Count:= 0;
Period:= N DIV 8§;
IF NOT(N MOD 8 = 0) THEN Period:= Period + 1;
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REPEAT
ClrScr;
HighVideo;
TextColor(LightGreen);
Write(' Stage ');
TextColor(LightCyan);
GoToXY(1,2);
FOR i:= 1 TO 80 DO Write('=");
TextColor(LightMagenta);
GoToXY(1,3);
FOR i:= I' TO Component DO
IF (Check[i] = “Y*) OR (Check[i] = ‘y’) THEN
BEGIN
WriteLn(Namef[i]," );
WriteLn;
END;
PosY:= WhereY;
GoToXY(1,PosY);
TextColor(LightRed);
Write(*Vapor Component %
WriteLn('"Press ENTER to continue.');
FOR i:=1TO 80 DO Write('=");
TextColor(LightMagenta);
GoToXY(21,1);
IF NOT((Period = 0) OR (Count+1 = Period)) THEN
FORj=1 TO 8 DO
IF (Count = 0) AND NOT(j = 8) THEN
Write((Count*8)+j,! ")
ELSE IF (Count = 0) AND (j = 8) THEN
WriteLn((Count*8)+j,' ")
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ELSE IF NOT(j = 8) THEN
Write((Count*8)+j,' ")
ELSE
WriteLn((Count*8)+j,' ')
ELSE
FOR j:= (Count*8)+1 TO N DO
IF (Count = 0) AND NOT(j = N) THEN
Write(G,! ")
ELSE IF (Count = 0) AND (j =N) 'i‘HEN
WriteLn(j,' D)
ELSE IF NOT(j =N) THEN
Write(j,! ")
ELSE
WriteLn(,! ")
FixedX:= 18;
GoToXY (FixedX,3);
IF NOT((Period = 0) OR (Count+1 = Period)) THEN
FOR j:=1TO 8DO
BEGIN
PosY:=3;
IF (j MOD 2) = 0 THEN TextColor(White)
ELSE TextColor(Yellow);
FOR i:= 1 TO Component DO
BEGIN
GoToXY (FixedX,PosY);
IF (Checkli] = “Y”) OR (Checkli] = ‘Y’) THEN
BEGIN
WriteLn(NStage[(Count*8)+j].y[i]:5:4);
WriteLn;

END;
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PosY:= WhereY;
GoToXY (FixedX,PosY);
END;
FixedX:= FixedX + 8;
END

ELSE

FOR j:= ((Count)*8)+1 TO N DO
BEGIN
PosY:=3;
IF (j MOD 2) = 0 THEN TextColor{White)
ELSE TextColor(Yellow);
FOR i:= 1 TO Component DO
BEGIN
GoToXY (FixedX,PosY);
IF (Check[i] = “¥’) OR (Check[i] = ‘y’) THEN
BEGIN
WriteLn(NStage[j].y[i]:5:4);
WriteLn;
END;
PosY:= WhereY;
GoToXY(FixedX,PosY);
END;
FixedX:= FixedX + 8;
END;

ReadLn;

Count;= Count + 1;

UNTIL Count >= Period;

END;
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1: BEGIN
Graph_T_Stage;
Graph_X Stage;
Graph_L_Stage;
END;
3: SaveFile;
4: Result:= True;
ELSE END;
UNTIL Result;
iteration:= iteration + 1;
ACCEPTABLE:= true;
END({IF}
UNTIL ACCEPTABLE;
TextBackGround(Blue);
TextColor(LightGreen);
FOR j:=1TO 100 DO WriteLn;
GoToXY(3,3);
WriteLn(" Number of iteration is ' iteration);
Delay(3000);
RestoreCrtMode;

'END.
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MTINUIN A 3 SIAINANUgANNToUYE UMD

B
p. at., Sp. oty
Compoezd Fermela me. ulr{ Cozmpousd Formula T‘”‘E'C"“"' e-.lé
C. . 'C. L . C.
Cresol {0=).0eneiereieninaacenne. C:EQ 0-20 .4997 | Ethyl (Cons.):
(€2 TN CiEO 21-197 551 fodide®. .. ovveiniiniiinnnn. CaEdl -3 15
-0 . 9 161
0 ] A7)
714 20 457
15-18 20 457
1518 15-%8 J424
0 0 48
510 .470
15-18 i0-15 4T3
2154 20-70 A7
0-50 1051 SH
0-30 .9-139 ]
0-50 2 24
20 20 457
2 95 152
20-130 13-106 175
0 20 173
0 -3 .us
2 +20 29
—43 30 . 304
{21—106 30 2313
21-196 HE &0 .3i8
0 .59 dichloroasetata................] CAH«CUO: 0 .32
0 259 [ [: %4 —11.1 .538
5399 B 0 342
Dietbylaziaa,. 2.5 516 + 2.5 .550
hethyl carbona C. 0 245 5.1 554
20-100 462 14.9 59
CddidD 20.2-i8 473 19.9 573
CsHwD 20-98.5 .558 N
CHuOs 24186 473 | FPormamide.....ccvveennvrnnnnes CH.NO 19 .59
C1H1:04 43 {Pormicscid.....ciovanieneeanes 0 436
CaBwOs 20 53 15.5 .50
CdH104 0 . 450 20-100 5
Ciollio 12 345 JPwfwral e CHO 0 387
CHd: 34.2-9.6 139 20-100 416
21.5-155
Ci:H=0¢ 0 H7 1Glycerol®.. ..o CuHiOx 15-50 576
C. 22-130 .569 {Glycal (ethylens)®...............| CLEO (see ethylene|glysol)
CBLN 0-20 N
o b 0 .403 § Heptaldehyde . 0 L3654
naphthalene (8-).. oo CuaHiy 0 .392 { Beptaoe (n-)}*.. ..|CiHu 0-50 .507
pyTOne........... JC:E.: 166 47 20 49
Dinitrobenzene (m-) oo ] CaBaNi0u M. P, A0 30 518
iphenylamine. ... .ocoeennennn. CuHuN 54 437 { Heptylene......ccoovvvenennnn.. CiHie 0-50 8
5% .41 { Beptylic acid... «.{ CtHiOr 9 556
&% 450 | Hexadecans (n-).. "CraHae - 0-50
Diprepy! ketone 20-140 .55 | Hexadieze (1,%) .. CHu 0 405
malona 20 .431 | Hexahydrocresal (o-) CiH10 15-18 416
oxalate (n-) 431 [023: 0000 15-18 420
succinats 0 450 CrH:O 15-18 421
ecans. 1420 .505 | Hexans (n-)......... Cae 0-50 527
O 498 20-100
Dodecylene 0-50 455 |} Hexyleno....... CdHn 0-50 504
Ether®. ooviiiiiiiiinienenaans -~100 54 Isoq:{l acetats CiEuda p-)] 459
- 515 aicohal....... CHa:0 0 502
-5 525 2 335
0 521 30 - 579
+30 545 47.9 662
80 16-117 693
120 21-130 .&95
140 15.5 . 638
180 22-91 .6ié
2 20 459
20 1665 509
0 20 459
20-100 2 459
alebal®......occeiiiiennnnn. | CEAO (1009) ~20 Q 49
0-98 - 20 459
beasene...iiiieiniiinnana., CiHia - 0 0 .54
30 2 459
bensosts......cevneueeaannn.. CsHuOr 20 21-109 716
bromide®.....cceviianninn. C:HiBr —100 30 .63
~20 20 0.459
5~10 0 442
10-15- 2 .450
15-20 0-50 501
20 0 512
—28to +4 ] .5
[] 2 443
9138 2-93 590
20 «0-100 | 0.572
0 57 |
2
0 0 393
[Lasd 21-12t S
—~20t+14 ] 468
15-41 521
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MINHUIN A 3 MAINnNgANiouYBuNal (AB)

- &p. bt
Corpoand Formuia Compoand Hempaacure, G%
- 3. “C.
Methyl alcobol®.................|CEO .

i . 20 414
aniline........ccoeuvenennnnn.. . 0 A
bensosta. . ... .36, 2 439
bucyl ketooe . 0 459
batyrsis (a-). . 0 A9
chioroacetats. . . 2 .45
cyclohexanoaa (o. . 20 57

[¢ . 20 49

. 2 a4

dichlorcacetata . 20- L4035
ethyiketove.. 349 21-1C8 R

sthyiketari . 0-20 395
termale, . .
hexyl . 0-20 352
isabutyl ketooa, 459
isapropyt ketoos. . «Ox I? . %}

onats. ...... . . ;
icaloroscetats. . .28 wHyeOr 75137 550
valerate....... .
Methylens chloek . .238 | Tetrachlorcethans, . ... CaHCY 2 .268
Myristic 56100 .539 I Tetrachicecethylene. ............ CiCl gt‘) g:?
Naphthaleno. . 87.5 402 ) Tetradecans.................... Ciulla 0-50 0,497
Naphthylamins (a-).. 53.2 475 (@)ereiiiiiininnnnn.., CuEi0 50 566
94.2 476 10 .34
Nitrabeatane.:..ocveuvnernnn... 10 .358 | Toluene®....................... C:Hy 85 S
30 .33 12-99 L+
50 .330 ] Toluidine (0-}......... .| CrEaN 0 454
70 .33 : 2-198 ]
90 343 . 4.5 .48
120 394 ®-).. JCEN 43 524
Nitrobenzoic acid (p-) CrHiNQ« M. P. 40 58 .634
Nitromethsas. ........ <1 CHiNOy 17 412 94 .533
Nitroaaphthalee (a-) CioHINOy 58.6 385 C:H.ClL 20 0.266
61.4 378 . C:HCY 20 23
94.3 .3%0 CuHz 0-30 499
Noomge.iz..eeviernnnnnn .| C+Huw 0-30 .503 CisEas 0-50 457
Noaylega..... vessensraane . u 0-30 485 CeHNOe ..., 335
CuHu 0-50 .505 §GCadecape............... e CuBs 0-30 .50t
20-123 378 | Undecylesa., CuBa 0-50 432
CoHe 0-50 486

Valerocitrila. CHEN B-121 .520

c&if&..’ “'5“ $tH Xylene (0-)° CH 0
1y . e (0-)%...... w K1l
Ha 0-50 .497 - 39 450
Hy 0-50 471 (m-)* CeHio 0 383
\Ew0 20 L6 940 400
C:HsO 0 . 405 16-35 347
20-152 .483 30 .401
CdHN 22-124 434 g .383
CuHuN 8 S0 30 397
CsHs 0 .576 40.3 423
CHO 0 52 1540 .183
CiHsOr 0 444 1540 184
20-137 560 15—40 .18
C:HaN [ .508 1540 233
19-95 518 1540 .25
CiHuO0y 20 439 1540 . 232
JCaHye 0 400 15-40 L2440
1 CreHi0r . 0 .398 |G 1540 .42
1 CrHuOn y:i] 459 1 Xylyl ethyl ether (2.4-) REe: () 1] .417
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02.

96,

.0 | 9.

98 25.9 M.

08, 22 78.2 | 105,

. 12 115,

3.3 | B2

173 74,

42 . 45,

9t. 1 78,

92 .

16 - 72,

153 [1%

9.0 &.

116 70.

218 75.

210 .

Nrromechace 9.9 | 134,

3.3 | 4.2 | Oty atooket (2.... el 196 | o

. B=)eeacunnenneionnononsonns - .

lg lg% oﬁu.(a-) (sn0-). vesre} CadD 1% 4.
8.4 |.59.92 JOHO 153 81.46
118.9 74.68 CHiN 19 90.78
207 . 60.44 CHuN 106 %.35
4.7 92.93 CiHeOr 19.3 96,81
15.0 1 .92.48 JCHN 97 134.26
2.0 92.2 . CHwOr 100.4- |- 80.7Z7.
5.0 {.91.98 ] CHQ 97.2 | 164.36
,130.8 & ACHwOw - | 1436 68,33

RN -2 JCHO "T.17 00| 88137

2.3 77.33 +{ G HuOx 14 &a.79
197 191,12 .| CeHusOn 156 64,50
13 133.5% 3 .} CsBusOr 1206} 73.15
.6 B IPyridme. ... .. eeciiiiireieiiieneeannns CHuN 114.1 107.36

53.3 97.18 B B
71.2 43.61 196 74.78

8.0 76.6%

& 67.13 145 55.07
79.0 74.78 120.7 50.05
-- 109.2 72.05 - 198 - 95.08~:
144 67.85 8.7 .24

78.2 | 105.93 .
2 115,87 139 96.28




AMTNNUIN A 4 fhmﬁmm%'auudwaqmsnmmﬂu'lwawaqmm (7D)

Tempera-| Albe,
Hydrocarbon cocaponnds Formula ture. °C. | cal/g.
Alkyl benszenes:
Benzens....... Crereeceneceereironneany CHs 25 103.57
80.10 | 94.14
Methylbeazens (Loluene)............... .| CiEy 25 98.55
110.62| 3.8
Etbyibensene............ocevnvenne...| CaHig 3 95.11
- 136,19 | 81.0
. 1,2-Dimethyibensens (o-xrlene)..........] CaHie IB 2 zg;v
. 4 .
. 13-Direthylbensese (m-rylese). ........ CidHw 25 96.03
isopen 8¢ 308 AR 4-Dimethylbensens (p-rylene). C:H, o %%
2-Methylbutaae (i tage)....... veeedf Cellis 81.47, 4-Dimethy] . ] .
Tibutase ) . 78| w057 235 82
2-Dimeth; ¢ {neopentane)....... aHis . n-Fropylbensese. . . .
ot Cd, 348 g% Isopropylbeasens, l;g'n ;ggT
D-BExage....ooouueiineiininnnnaeinnns 1 . opylbensene....... .
CH, -5 o8l Methyl-2-tbyibecacan ' us
2-Methylpeatans......ooeiieeesennannsn " . B -2-ethy! L. 3
T g 0.7 7.8 : 16505 | 773
3-Methylpentane........ tessensnneanens Cdu . 83.9% §-Methyl-3-ethylbensene. . 25 93.3
63.28 | 78.42 161.30 { 76.6
2,2-Dimethylbutage.......ccounneneer.. .| CHu 76.79 1-Methyl-4-ethylbensene. ... .... 25 92.7
B4 B . 182.05 | 7614
23-Dimethylbutane, . .77 1.23-Trimethylbensee............. oo CaHis 5 97.56
w7 o 1.2.4-Trimethylbensene (peendocumene) . .| CuH i 39'53
o-Heptage...... N 4-Trimethy! eae eae). . () 3.2
4 98.43 | 76.45 169.25 | 78.0
2-Methylherage, 25 53.02 1.3.5-Trimethylbensene (mesitylene). .. ... CaHir B ™4_40
92(5105 g3.4 el - 470 77.6
3-Methyihexage. 3.68 { Alkyl opentanes:
4 91.95| 741 | Cyclopeatae..o............ wrerenns| CHua 3 | o9
3-Ethylpentane.......ccvunneerennnn... 25 84.02 49.26! 931
93.47 | 743 Metbyicyclopentan.................... CuHis 89.83
22.Dimethylpentane. ..... . 25 77.36 il.81 332
79.20 ] 6.7 Ethylcyclopentane........ocuuoen....... CiHu 25 836
23-Dimethylpeatane 25 81.68 103,451 78.3
9.791 72,9 I.I-Dimethyicyclopentans................| C;H 25 32.5
24-Dimethylpentane 25 78. 4 87.5 74.6
80,51 70.9 cis-1,2-Dimethyleyelopencage, ..... ......| CiHu 25 36.4
3.3-Dimethylpentans 25 78.76 9.3 7.0
8.06 | 70.6 trans-1,2-Dimethylcyclopentage. .. ... ... .| C:Hy 25 83.9
2.2,3-Trimethylbutage 76.42 9.9 75.5
80.83 | 69.3 ans-1,3-Dimethylcyclopentage. .........| C:Hn 25 83.6
0-0RIARe. . eueieneneianererenesinaen, 2 86.80 90.3 75.3
125.66 { 73.19 § Alkyl eycloberanes:
2-Methylheptane, 2 83.02 Cyclohexage........ .| CBhrs 25 93.81
17.64 1 70.3 80.741 8.6
3-Methylbeptage. .......... 83.35 Methyicycloheraoe. .{ C:Hie 25 85.07
118,92 71.3 100.94 | 76.9
4-Methylbeptage, ......... . 25 83.0! Ethylcyclobexane. ........... veeny Caflie 25 8.21
HZ.7V | 70.91 ) 131.79 | 73.7
3-Ethylhexane. .. 25 82.95 LI-Dimethylcycloherane................] C:Hi 8.9
18.53 ) 71.7 . 119.50 1 70.7
2.2-Dimethylherane. pil 78.02 e3-1,2-Dimethylcyclcheran.............| C:Hu 25 84.59
- 106.84 | 67.7 12.731 72.9
2.3-Dimethylbexage..... . CdHu 15 81,17 trage-1,2-Dimsthylcyeclobexaas. ..........| CHi 5 &i.70
135,60 | 70.2 13421 1.1
24-Dimethylherana........ CiHy 25 79.02 |  cis-1.3-Dimethyleycichensae. ............ CaHie 25 83.49
109.43 | 68.5 - 124,45 | 72,1
25-Dimethylbexane:.....couuerenn..... CiHys 25 79.21 trans-i 3-Dimethylcycloberane. ..........| CHi 25 81.42
. 109.10 { 68.6 120,091 70.9
3.3-Dimethylhexase........ veasesceans.| CaBas lﬁ o7 Zg?‘ cis-1,4-Dimethylcycicbexase. . ... ........ CeHie 5 ;3 13
) . y : 12432) 7109
3.4-Dimethylherage. . ....... cecesersss.] CaHue . Q;;i tracs-1,4-Dimethyicyciobennoe...........| CuHie “Zg 3 %27
. N, . .
2-Methyl-3-ethylpentase. ... ............ CuHiy -|. 80.60 | Monoolefing:
3-Methyl-3-ethylpentans CHE 115.65 %19 grlbmo (z:g;lie)..) ..... reseecieneiinn. g:gq —lg;.% - :323
ethyl-3-cthylpentans......cou...... 8 .49 opene ene) . . - —47. .
118.26"| 6.3 _I-Butene. . .| C«Hs 2 8.8.
2.2.3-Trimethylpeotase..... teeeasnirans CiHns 5 7.4 ~6.25| 93.2%
109.84 | 67.3 cis-2-Buten: .| CHa .5
22 4-Trimethylpentane. ................| CsHu 25 73.5 3.72| 9.46
R 99.24 | 64.87 trans-2-Bulen: .| Cds 9.8
23 3-Trimethylpentane....... PPN Y ot - o™ 77.8 - .- 0.88( 96.94
: 114.76 |. 68.1 f. 2-Methylpropene (isobutens). . CH, 87.7
23,4-Trimethylpentana. . ....... vesses..] CaHyy ”2§ e . Zg;? [, . —-6.90| .21
2.2.3.3-Tetramethylbotase. ..............| Gy 106.30 1 66.2 AT "o -
Non-hydrocarbon compounds Formula T.E;‘p?é cﬁd/"'. . N m-hych'ocarbag compounds Pormula 'I;;:. “C. ‘:lE/;—
102.9 66.18 | Acetone. ............. deemeectentieaiaann C:HO ©0 =1 1347¢
2 136.17 20 131,82
118.3 9.75 49 128,05
140 - 94.37 60 123.5¢
. 220 8.8 80 118.2%
. 32~ 0 100 112.76
anhvdride. . ...\ i iiiiiiiieiis..... CHOn 137 92.2 35 0

158





