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APPENDIX A

A p p e n d i x  A shows  t h e  l i s t i n g  o f  a l l  t h e  p r o g r a m s  u s e e  i n  

t h i s  s t u d y  and t h e  f l o w  c h a r t s  o f  p r o g r a m  1 and p r o g r a m  2.  The f l a w  

c h a r t s  o f  p r o g r a m  3,  4,  and  5 a r e  s i m i l a r  t o  t h a t  o f  p r o g r a m  1, so 

t h e y  a r e  o m i t t e d  h e r e .



2 39



2 40



SUB-ROUTINE.

SAVE-FILE

STOP

PROGRAM



2 4 2

EXIT
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C A S 2

K l c I ] : =VOK(TB 1 E 1 3 , 3 2 . 2 2 , 0 . 0 0 6 , 5 . 5 6 , 0 . 3  5 7 ) * 1 . 49  

-PR U  I J : = V0P( TB 1C I ] , 3 2 . 2 2 , 0 . 6 1 , 5 . 5 6 , 5 . 1 8 )

K1 CI 3 ะ =V0K(7B1[ 1 3 , 3 7 . 7 8 , 0 . 0 0 9 ,  1 1.1 1 , 0 . 3 6 3 ) * 1 . 4 9  

PRIE ! 3 l =V0P( TB 1 [ 1 3 , 3 7 . 7 8 , 0 . 9 2 , 1  1 . 1  1 , 4 . 5 7  )

K1[ 13 : =V0K(TB 1 โ I 3 , 4 8 . 8 9 , 0 . 0 0 7 , 1 1 . 1 1 , 0 . 3 7 9 ) * 1 . 49 
PRIE I 3 : = V 0 P ( T B 1 [ 1 3 , 4 8 . 8 9 , 0 . 6 4 , 1  1 . 1  1 , 3 . 6 5 )

K l C I ] J = V 0 K ( T B 1 C I 3 , 6 0 . 0 0 , 0 . 0 0 6 , 1 1 . 1 1 , 0 . 3 7 9 ) * 1 . 4 9  

PRIE 13 ะ =V0P < TB1[ 1 3 , 6 0 . 0 0 , 0 . 4 9 ,  1 1.1 1 , 3 . 0 1  )

K l C I 3 : =V0 K( TB1EI 3 , 7 7 . 1 1 , 0 . 0 0 5 , 1 1 . 1 1 , 0 . 3 8 5 ) * 1 . 4 9  

PRIE I 3 : = V0 P ( T B 1 E 1 3 , 7 7 . 1  1 , 0 . 3 6 , 1 1 . 1  1 , 2 . 5 2 )
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K2CI 2 ะ =VOK(TB2CI] , 2 5 . 6 7 , 0 . 0 0 6 , 5 . 5 5 , 0 . 3 5 1 ) ^ 1 . 4 9  

PR2[ I  ] : =V0P( T B 2 [ 1 3 , 2 6 . 6 7 , 0 . 7 4 , 5 . 5 5 , 5 . 9 2 )

◄---------
K2E13 : =V0K< T B 2 [ 1 3 , 3 2 . 2 2 , 0 . 0 0 6 , 5 . 5 6 , 0 . 3 5 7 ) * 1 . 4 9  

PR2[ I 3 : =V0P( TB2[ 1 3 , 3 2 . 2 2 , 0 . 6 1 , 5 . 5 6 , 5 .  18)

4

K2CI 3 : =V0K(TB2CI 3 , 3 7 . 7 8 , 0 . 0 0 9 ,  1 1 . 1 1 , 0 . 3 6 3 ) * 1 . 4 9  

P R 2 [ 13 ะ =V0P( TB2[ I  3, 3 7 . 7 8 , 0 . 9 2 ,  1 1.1 1 , 4 . 5 7 )
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Q U I ]  = V * DTK n

Q 2 [ I ] = V * D T 2 [ I ]
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Ht I ]

VL =

2 * ช น  I ]

1 “ โ ช I t  [ ] * r 0 . 6 * 1 0 -

- - 1 4 . 0 0 6 -

r V - ,

2 * 6 0 * 1 0 -  -

A
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DE*VL*.»

DE*V L*/>

RE 1: 13 =

MEU 1 [ I ] * 1 0 3

DE*Vl*7>

RE2[ I ] =

MEU2CI ] *103

RE 1 cI  ] =

10

MEU1 [ I ] * 1 0 '

( V/ 2  +V/3)

2 * 5 0 *1 0 '

VL2 =

RE2[ 1 ] =

DE*VL2*/

MEU2EI]*10'
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10
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SUB-ROUTINE 

SAVE DETAIL

SPRENO] = ( P R i m  + PR2E131/2
SPRENO+13= (PR1E23 + PR2E23) /2
SPRE NO+23 = ( PR1[ 3 ]  + PR2C 3 3 ) / 2
SREEN03 = R e m
SREENO+1]= RC[23
SREE NO+23 = RCE33
SNUEN03 = NUE 1]
SNUE N0+1]= NUE 2]
SNUE N0+23= NUE 33
STR(RCE1 ] ะ 2 2 : 1 5 , TREE NO])
STR(RCE23:22ะ15,TREENO+l])
STR(RCE 3 ] ะ 2 2 : 1 5 , TREENO+2]) 
STR(SPREN0]:22:15,TPRENO])
STR(SPRENO+l] :  2 2 : 1 5 , TPRE NO+13) 
STR(SPRENO+23: 2 2 : 1 5 , TPRE NO+2]) 
STR(NUE1 3 : 2 2 : 15,TNUENO])
STR(NUE23: 22:  15,TNUENO+l3)
STR(NUE 33: 22:  15,TNUENO+23)
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FOR I = 1 TO 21

.FOR I = 1 TO 21,



START
PROGRAM 2



STOP

PROGRAM
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SUB-ROUTINE

INPUT-FILENAME



SUB-ROUTINE

READ-FILENAME

INPUT FILENAME^

OF DATA J

FILE NOT FOUND

EXIT

2 56

J 2 = J 2 + 1

HIS FILE F_NAME1 \  

AVE DATA TRANSFER J 2 / 3  SERIES, 
T

12 = 0

J 2 = INDEX

FOR K2 = 1 TO J 2 / 3
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_____พ _______
L2 = L2 + 1 

1 2 -  1 2 + 1  

PTC 2 ]  = MTC 2]

' X X

LI = L2

FOR K2 = 1 TO J 2 / 3

( EXIT



i
25 8

SUB-ROUTINE

EIRST

J = START 

J MIN = START



พ



2 60

m
\ >
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APPENDIX Al 262

TYFSSa“?r/A88 ะ FILE OF SEAL,
FIVAST - - TEXT ;

VAS
นุ่; ^ i  รุ;;; M M  ร ! : ■ เ  ร ุ: ร ; , ,  or KDTI, DTE, nil, 7182, 70ÜT1, TOÜT2 DP, DP2.S, 78,781,782 : AR8AY[1..3] OF SEAL;
A7G3, os, A A, A, F, L, 7, 71, 72, 71, ?L2,3J,KJ : SEAL;
3?8,S80,SBI :ARHAY[1..21] OF SEAL;
THE,TPS,780 :A88AY(1..21] OF S7RI8G[22];
I 1.; 1 RES 1 SO : Î8TEGE8;
113855 
pp,CAS,PI 
SK
?_T,H_T,a_T

: STSI8G[2Q]; 
: CHAR; 
:ST8I8G[2];: FIVAM:

FUNCTION V0K{X1,X2,X3,X4,X5:SEAL): REAL;
TJ7fT
M:=({{XH2)*X3)/X45+X5;

FOaCTIolnOPlฑ 1 T",73,74,75: SEAL; : SEAL; 
SEOIR
70?:ะY5-(({Y1-72)*Y3)/Y 4};

PROCEDURE* START;
BEG ID

CLSSCS;
1070X7(15,3);
88 ITS (THE '/ALOE OF V ะ ,;.;
READL8 (V); 
GOTOXY(17,5); 
8ÏITKLIHÉ55); 
GOTOXY{24,6); 8BITE(’7inJ);
GOTOXY(31,8;, 88ITE{’Tout );
GOTOXY'17,7); 88ITE(LIBE55);
GOTOXY(20,3); HRITE(T);GOTOXY(17,9); H8ITE(’3’);
G0T0X7(20,10); 88ITE(’2'i;
GOTOXY(17,11), 88I7E(L18E55);
GOTOXY{20,12); 38ITEIT);
GOTOXY{1?,13); SRITE(T);
0070X7(20,14); ฒ7ร(’2’);
GOTOXY n 7,15}; 38I7E(LI8E55);
GOTOXY*20,it;; ฒ TEt’i ’i;
GOTOXY <17,17); 88ITE('2’|;
GOTOXYi20,18); HRITEj’2’};
GOTOXYl17,19); :)8I7E(LI8E55);
FOR I -  1 TO 3 DO

GOTO AÏ {2 4, {I *2 )+1 *2+4 ) ; SEABL8(TIH1[I]); 
HOTOXYÏ24,;i*2]+I*2+6); READLH(TIH2[I]j;

FOR1i : - i TO 3 DO
BEG IF

GOTOXY(31,(1*2)+I*2+4); READLN(TOOT 1[I]); 
G0T0XY{31, •; 1*21+1*2+6); 8EADL8{70072(1]);

พ :

PROCEDURE PROCESS;BEG 18
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?52r;ไ;- 7I>?2[Il * T0ÜT2[Î]}

fflOllî]:ะ :î/{2.i4S2S{{TBl[I]-3.435)+SQfiT{8O78.4+{{TBl[I]-8.435)*{TBl{IÎ-8.435))}}-120))*tOO; 
ฒ2น|:ะ 11/12.1482M(TB2ÎIj-8.435)+S©T{8078.4+นพ2(1]-8.435)*{TB2[IH.435)1)1-120)1*100;

I F  T B U I l  < 3 2 . 2 3  THEH 
’  C A S- ะ  T

IF  T M [ I ]  < 3 7 . 7 9  THEH 
’ C A S : :  ’ 2 ’

I F  T B U I l  < 4 8 . 9  THEH
CAS:: ’3*

IF  T B U I l  (  C O .0 1  THEN C A S : :  ’ 4 '
ELSE
I F  T B 1 ( I ]  < T 1 .1 2  THEH 

C A S : :  T
I F  T B 1 ( I ]  < 8 2 . 2 3  THEH 
" C A S .-  ’ 6 ’
IF  T B U I l  < 9 3 . 3 4  THES 

C A S : :  T  
ELSEC A S ::  ' ธ ’ ;

CASE CAS O f
K 1 ( I ] :  =  พ ุ( T B l f l l , 2 6 . 6 7 , 0 . 0 0 6 , 5 . 5 5 , 0 . 3 5 1 ) ท . 4 9 ;PR ü 1 1 : : Y Q P lT B 1 ( I L  2 6 . 6 7 , 0 . 7 4 , 5 . 5 5 , 5 . 9 2 ) ;

END;
ไน !]:: M{พ ุ[I],32.22,0.006,5.56,0.3571*1.49; 
P8UI]:=70P(TBl[li,32.22,0.61,S.56,5.18);

EHD;
BEGIH

S1[I]:= Y0K{TB1[I],37.73,0.009,11.11,0.363)*!.49; 
PR1[I]::V0P( TBUIL 37.78,0.92, 11.11,4.57);

END;J ̂ ) B̂GIH
S1[I]:= V0E{TB1[I],48.89,0.007,11.11,0.3721*1.49;
P R1 [ I ] :ะ 70 P ( ÎB1 [ IL 4 8.3 9,0.6 4,11.11,3. s 5 ) ;

END;
BEGIH

m y . - -  พ ุ(พ น !].60.0,0.006,11.11,0.3791*1.49; 
P81[I]::V0P(TBÙIÏ, 60.0,0.49, il. 11,3.01);

.6. . H i|H
ไน !]:: 70K{TBUU,71.11,0.005,11.11,0.385)*1.49; 
PRl[I]::7OP(TBUIL71.1L0.38, 11.11,2.52);

END;
‘ๆ , • âïfinïf . u u  u i i i



'V

S1[I]:= VOK{TB1[I],22.22,0.003,11.11,0.390)*1.49; 
PR 1 [ I ] -■ :V0P(?B1[I],32.22,0.27,11.11,2. IS);

“ a n
โ!น]:: vO&iTBl น], 93.33,0.002, 11.11,0.383)*!.49; 
PHI[I]:=V0P{TB1[I],93.33,0.227,II.11,1.88);

uHD j 
END;

END;
IF TB2[I] < 32.23 THEN CAS.: '1'
ELSu
IF TB2 น] < 37.79 THEN 

C A S : :  I
IF°!B2[1]< 48.9 THEN

CAS::
r»T r̂ T7 
â'uC/Q

* y

I F  7 B 0 F T 1i f  i  u L  L i  J /  ’n i )  n i  • v v . v l TÎ3FUi U u ü
ทุ i n . . * 4 *' JUU • -

F I  F F  à u ù  น
T t 1 i T i n i i r ] -] i ?  'เ Dù  [  L J / n i  M

< f l . i ù 7F FI 3i  f i a i t
ทุ  i n  . ^

! ร ,>/t iù  • “
F I  F F  ù u ü ü

IF TB2[I] /  3 0  0 0\ O ù . THEN
« F ’ ร '

IF TB2[I] < 93.34 THEN
CAS: ะ

F I  F Fu u u a

, 7 ,

r &  c -VÜÙ - - 'ร’;CASS CAS OF
ร2น]:: 70K{TB2[I],26.87,0.006,5.55,0.351)*1.49; 
PB2[I]::YOP(?B2(I],26.87,0.74,5.55,5.92);

T  : ร่โ
K2[I]:: M{TB2[11,32.22,0.006,5. 56,0.357)*1.49; 
?R2[I]::YOP(TB2[I],32.22,0.61,5.56,5.18);

END;
K2[13 : : V0K{?B2[I],37.78,0.009, 11.11,0.3831*1.49; 
PR2[I]::YOP(TB2[I],37.78,0.92,11.11,4.57);

END;
R2[I]:: YOK{TB2[I],48.89,0.007, 11.11,0.372)*!.49; 
PR2[I]::Y0P(TB2(I],48.89,0.64,11.11,3.65);

END;
ร2[I]: - V0R(TB2[I],60.0,0.006,11.11,0.379)*1.49; 
PR2[I]::YOP(TB2[I],60.0,0.49,11.11,3.01);

END;
> g > .

S2น]:: YOK(TB2[I],71.11,0.005,11.11,0.385)*1.49; 
PR2n]:=YOP{TB2[lj, 71.11,0.36,11.11,2.52);

END,
K2[I]: - YOK(TB2[I],82.22,0.003,11.11,0.390)*1.49; 
PR2[I]::YOP(T82[I],82 22.0.27, 11.11,2. 18);



265
END;

ร2[I]: = V0K{TB2[I],93.33,0.002,i l .11,0.393)*i. 49; 
?R2[I]:--70P(TB2[I], 93.33, 0.227,11.11, 1.39);

END;

- {(T0BT2ÏI] + TI»2[I] i - (ÎOÜTim t ?IHl[I]))/2 
TIMCI]:- ({TIS2[I]-T00T1[I])-{T0UT2[Î]-TIS1[I]))/LH{(TIH2[I]-T0071[I])/(TCDT2[I]-TIHl[I]));lli: :
ÏF TIH[I] ะ 0 THEN 

01[I]: - 0
. 01[I]:-{AV6Q*60* 0.001)/{HA(I]* TIH[I]);
f  ; I l

3[I]:= (2*0UI])/(1-(01[I]*( ((0.6*0.001) )/14.006)));
VL ะ: (7/(2*60*1.0E+06))/A;
ÏF 1:3 THEN 

BEGIN
SE1[Ï] :: {DE*?L*P)/ {MKO1[I]*0.001);
?S1(I] :ะ (2*01[I]*AA)/((7/2)*60*0.001);
VL2 ะ: {{7/2+7/3)/(2*60«l 0E+06))/A;
E82[I]:= (DE*vi2*P)/{MEÜ2[I]*0 001);
TS2 [I]: : (2*01[1]m /{( {V/2+7/3)/2 ; *60*0.001 ) ; 
T8[ij:= { TRIE i] +T82ÉI] )/2;

EHD
RI RRน น พ น .

SE1[Ï] :: (M*VL*P)/{ME01 [11*0.001 );
RE2[I] ะ: (DE*Vl*P)/{ME02[l]*0.001);

_1 TR[I]- - (2 *0 น I]$ AA)/((Y/2)*60*0.001);

HC1(Î]":: (0t2îEXP(0.67*LS(SÊl[I]))4EXP{0.4*L8{PRÎ[Î])) t S1(I])/DE; 
HC2 I] ะ: 0.2*EXP{0.67*LH{RE2[I]))*£XP(0.4*LS{PR2[I])) * K2[Î])/DE;

I  -  w S t S  . c .inw»;OC I] ะ: 00(13/4.38;
Ijcfï] ะ: 0C[lj*5.6783;
F[I]:: 1.22/ { EXP(0.252tLN(5C(I])));
ÏF i : 3 THEN

DP[I] ะ: {{2»F[I]*l*{{{{7*0.001/2*7*0.001/3)/120)/A)*{{{7*0.001/2*7*0.001/3)/120)/A)))/{l)S*P))*0.001
DPEI] ะ: ({2*Pm*l*({{y*0.001/{2*60))/A)*{(Y*O.0Ôl/{2*80))/A)))/{DE*P))*0.0Ol; 

ÎP2[ïj ะ:DP[Ij / (S.8948*1.4599738);
H0{ i ะ H[ ] tpE/{(Rl[I]+R2[I])/2 ;

2ND;
PROCEDURE S A 7 E J E T A IL ;BEGIN;
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S P R [ S O ] : ะ ( P B l [ i ] + P S 2 [ l ] ) / 2 ;  
S P 8 [ H 0 + 1 ] : ะ  ( P H l [ 2 ] ’ P S 2 [ 2 ] ) / 2 ;  
S P 8 [ H 0 + 2 ] : - -  ( P B l [ 3 ] + P B 2 [ 3 1 ) / 2 ;  S 8 E ( N 0 ] : -  8 C [ 1 ] ;  
S 8 E [ H 0 + 1 ] : - - R C [ 2 ] ;  
S B E ( » 0 + 2 1 : = 8 C [ 3 j ;  
S H D fH O ]:- -N D U ];S H O [H O + 1]: ะ)i ü [ 2 ] ;
S H U [H 0 + 2 ] :ะ H ü [ 3 ] ;  
S T B { 8 C [ 1 ] : 2 2 : 1 5 ,T B E [ 8 0 ] } ;  
S T 8 ( 8 C [ 2 ] ไ 2 2 : 1 5 , T B E [H 0 + 1 ]) ;  S 7 S { S C C 3 ] : 2 2 : i5 ,T B E [ H O - 4 2 ] ) ;
ST8(SP8[8fl]: 22:15,TP8[N0]); 
STB(SPH(80+1]: 22:15,TPfi[80+i3); 
STB{SPS[8042]: 22:15f TP8[B042])i 
STB(ND[1]: 22:15,THO[SOI}; 
STB{ND[2]ะ 22:15,T8ü(H0+i] ); 
ST8(HU[3] : 22:15,TH0[8O+2]);
H O :- 8 0 + 3 ;

P8ÔCEDÜ8E S A Y E J I L E ;
ASSIGN ( 8 8 , ’ M T J . M T ’ ) ;  
8 E 8 8 I T E ( 8 H ) ;FOB I : =  1 TO 2 1  DO 

H 8 I T E ( 8 8 , S 8 E [ I ] ) ;
FOR I : =  1 TO 21  DO 

3 B I T E ( R 8 ,S P 8 [ I ] ) ;
FOB I : ะ  1 TO 2 1  DO 

S B I T E ( B R ,S N D [ I ] ) ;
CLOSE( 8 8 ) ;A S S I S H { 8 _ T ,'P 8 _ T .T X T ’ ) ;

2, »
S B I T E L 8 ( 8 _ T ,T P 8 ( I ] ) ;

C L O S E (8 _ T );i S S I G 8 ( P _ T , ’ 8 E _ T .T I T ’ î ;
8 E 8 8 1 T E (P _ T );FOB I : ะ !  TO 2 1  DO 

« 8 I T E L 8 (P  T , T 8 E [ I ] ) ;

E 0 8  I : ะ !  TO 2 1  DO 
H R I T E L H (H _ T ,T H O m );

C L O S E (H _T );
BSGIN{MAIHj 
HA(1] .•ะ 0.55;
BAC2Ï := 1.75;HA[3] :ะ 0.4;
AA :ะ 0.05;
DE :ะ 6.26 * 0.001;
A :ะ 11.25 * 0.0001 * 0.313;
P : ะ  1 0 0 0 ;
L ■ .ะ 44.5 * 0.01;
L I H E 5 5 :ะ  ’ - - - - - - - - - - - - - - - - - - - - - - - - -8 0 : ะ 1 ;
BEGIN

8EPEAT
BEGIN
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START;
!jOTOXY(14,24); SlITSCABE YOU SURE TO SAVE (Y/H)?');Sir 1» 1,/.,, •1;
READ(KBD,P?Î;

outil’ UPCASEf??} - ๚, ;
ฒ);
SA7EJILK;
EHD.
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PSOGRAN 2 
TYPE

7IVÂRR ะ PILE OF REAL;
VAS

I2,J2,R2,L2,L1 : INTEGER; 
IK.SCANCODE, NJATA, INDEX,RANGE 
sum, SOHX, SONY, S0MX21 
A, B, c, DIF, SD1F, J, NIN,

INTEGER;

J MIN, START, STOP, STEP 
น ิ,  Y1,R,N,PB,p
PP.Pl
? JANE I, FJANE2, F JAMI3

ARRAY]1..500] OF SEAL; 
ARRAY]1..500] OF SEAL;ir

FONCTION CREATE]VAR SONEFI : FIVARS ): BOOLEAN; ’
*{$w RESET]SONEFI); ]$I+]

CREATE :: IORESÜLT ะ 0;
PROCEDDRE PROCESS;
BEGIN

FOR I. - I TO INDEX DO
PB[I]:ะ EXP(J*LN(P[I])); 
Till:-. LS{N[I]/?B[I])/LNUO);เนิ

FOR I: ะน ิ0 INDEX DO 
BEGIN

SDNXY: ะ (X[I]*Y]I])+SOHXY; 
SONY:ะ SONY+Y]lj;

A:ะ]]INDEX*SONXY)-]SONX*SOHT)) 
C: ะ] fINDEX*S0NX2HS0NX*S0MI)j 
B : ะ]]S0MX2 *SOMY)-{SOMX*SOMXYj) 
A:ะA/C;
B:ะร/ร;

PROCEDURE COMPARE;
BEGIN

FOR I:ะ I TO INDEX DO 
BEGIN

T1[I]:= A*X[I]+B;
DIF.-- m iH llli) ;
DIF- DIF*DIF;
SDIF : - SDIF+DIF;

END; -
pÎÔcïDOBE PRINT;

GOTOXY{8,24); WRITE]’A ะ ’); WRITS]A:ร: 3); 
GOTOXY{27,24); WRITE]’B ะ ’j;NRITE]B:10:S); 
GOTOXY{42,24); WRITE]'๖ ะ ’).WRITE]J:8:3);
GOTOXY]55,24); WRITE]'LEAST OF SON ’);WRITE]SDIF:8:4);

PROCEDURE FIR ST;BEGIN
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Î | i ' “ iop n n  m i l : - .  1

RANGS:-- ÎRÜNC((S70P -START)/STEP);
FOB K:ะ ! TO RANGE DO

G0T0XY(7,18); NRITE(JJIN:S:4);
G0T0XY{31,18) ; ฌ TE(ร:4);
PROCESS;
COMPARE;
IF ระ i TEEN MIN:ะ SOIF;
IF MIN>SDIF TEEN 

BEGIN
MIN:ะ SDIF;
J JIN: ฝ;

END;
J: ฝ+STEP;

END;
J: ฝ JIN;
PROCESS;
COMPARE- 
PRINT;

PROCEDONS READJILE;
LABEL AGAINj”

GO?OXY(15,11); SRIÎEC IMPOT FILENAME OF DATA 
60T0ÏÏ 40,11); READLN(FJAMEl);
ASSIGN(RR,F NAMED;
IF NOT CREATE(RR) THEN

GOTO AGAINJ; .
GOTQXY{24,23);
NRITE{ ๆ;

RESET(RR);
12:ะ0;
SHILE NOT EOF(RR) DO 

BEGIN
rÎaD(RRJ[I2]);

SRITEC THIS FILE ’.FJAMEl,1 SAVE DATA TRANSFER ะ 1ๆ J2/3):6:0, ’ SERIES’);

FOR E2:ะ i TO TR0NC(J2/3) DO
JNDEyjNDEXD;
R[INDEX]'ะ M[I2];

END;
ui • -u cI )



FOR ท :: 1 TO TSÜSC{J2/3) DO 
BEGIN

L2 :=L2 +1;
12 :-12+1 ;

PÏL2]ะ-S[I2];
S:-- 1-
FOE ร2:- 1 TO TE0BC{J2/3) DOใ£โ
FOR K2:- 1 TO J2 DO 

M[K2] ะ: 0;
AGAIH_r ะ
PSOCEDDBS INPDT_FILEHAME;
7AR OR ะ CHAR;
BEGINp! SÇPS •'J U เพ <J แ }

T 2 ; -0 :
J2ะ=0;
G0T0XY{ 15̂ 3); ฒ ÏE(’INP0Î 80HBER OF START ');
GOTOXT{15,5); klTiriSPUi SOMBER OF STOP ’);
GOTOXY{15>7); NRITE(' INPUT*SOMBER OF STEP ’);

RSADLR(STEP);
REPEAT

G0T0XY(15,13) ; SRITEf'YOO BAVE ANY FILE TO OPTIMIZED ( ไ ท )..ๆ 
READIED, OK),

08TIL UPCASa(OR) - T ;
BEGINiMAIN}

FOR I:: ] TO 500 DO 
BEGIN

R(I]:=0;

FOR I:: 1 TO 500 DO
Mill := 0;

INDEX ะ: 0;
T ü p T ] Y  I V  ? \ IA M T  -

FOR I:: 1 TO index do 
X[I]ะ - LN{8[I])/LN{10) ;

- Ç . Z
ใ : , ' . ร ; ร , 1. , , , , ,

ร  i2โนK
FIRST;
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TYPE F IV A ST  -T E X T ;
y AS F, Fl, F 2 1B C 1, H C 2, S T I , B T 2, B T , Kl, X 2 , Ml 1 , MEÜ20 1 , 0 2 , 3 3 , OT D T I ,ร ใ 2 î T IN 1 1 Î I S 2 , T 00T 1,T O O T 2  

P H I, PR2 ,Q 1 ,Q 2 ,  ร  J 1 , D P , D P I , D P 2 , H O T !, H 3 T 2 1 o c  
TLH, T f i .T B l ,  7 2 2 ,  T B 1 , ฟ ,  m  1SE 2 ,N A ,B C  
HO C,NDC1, N D C 2 ,s c ,N U T  
AYGQ, DE, AA, A , P, L, ?, V I , ? 3 ,  VL, Y L 2 , MJ, KJ 
3 3 3 , s u e ,S O T  
T 03,T O C ,T O T  
I , J  , S E S ,SO 
L IH E 55  
P P , C A S ,P I

F3HCT IOfTvOKfXI, a2 , X3,X4,X5: SEAL ) : SEAL;
YOK: -(!(X1-X2)*X3)/X4)+X5;

F O N C T Iu i 7 0 P { Y 1 1 Y 2, Y 3 ,Y 4 , Y5 ะ SE A L ) :  S E A L ;
BEGIN
Y 0 P . - T 5 - ( ( ( Y 1 - Y 2 ) * Y 3 ) / Y 4 ) ;

AS2AY[1..3] 
AREAYfl..3] 
ASSAY 1..3
AfifiAY[1 '. 3 ]

A8BAY{1.. 18]0F SEAL; 
assay!1.. 18]0F STHIHG[22];

S o i ;
CBA8;
STSIHG(2];
FIYA8T,

PROCEDURE 3TAST;GFfiTH
CLSSCS;
GOTOXY 17,5);
HRITE(LIHE55);
GOTOXY(24,6);
GOTOXY(31,5);
QOTOXY{17,7),
G0T0XY(20,3);
GOTOXY{17,9);
GOTOXY{20,10);
GOTOXY(17,11);
GflTÜÏY 1?i:ร น !GOTOXY(20,14),
GOTOXY{17,15);
GOTOXY(20,16);
GOTOXYf17,17);
GOTOXY(20,18);
GO?OXY{17,19),
GOTOXYf15,1);HKÏTE (’TBS YALOE OF V ะ , );
GOTOXYf15,2); BR1?E(’TBE FLOH OF COOL BATES ะ, ); 
GOTOXY(15,jj; BSITEf’TBE FLOS OF EOT BATES ะ');

BSI!E('Tin1); 
BBITE('Tout ); 
BR1TE(LISE55); 
SSITE(T); 
HRI?E{’3'i; 
BSITE('2’|; 
BSITE(LISE55); 
BSITE(T); 
BBÏTE(T) 
BSITE(’2’| 
BEITE(LIHE55); 
BRITE(T) 
BRITEfT] 
BRITE(’2’j 
BSITE(L:SE55);

G Ü T Ü i ï ( 1 5 , 3 ) ;  
SEADLS ( 7 3 ) ;ÏAD ใ-- 1 in 1FOS I : ะ 1 TO 3 DO

GOTOXY(24,(Ir2HI*2t4); HEADLS(TIH1(I]); 
GOÏOXY{24,(Iî2)+I*2+6); SEADLH(TIS2(lj);

FOS I : ะ 1 TO 3 DO 
BEGIN

IF SEAL; 
OF SEAL; 
OF SEAL; 
OF SEAL; 
OF SEAL;

GOTOXY(311{Iท )+1*2*45 ; SEADLS(TOOT1[I]); 
GOTOXY(31,(I*2)ฯ *2t6); SEADLS(T03T2[I j);
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R E A D IE D , P P ) ;
PROCEDORE ACCESS J ;

IF  T B l t n  < 2 6 .3 8  TBKH C A S :-  'A 1
IP  T B 1 ( I ]  < 3 2 . 2 3  THEH 

C AS- ะ  T
IF  T B l d l  < 3 7 . 7 9  TBEH 
’ 'C A S:-- •ใ'

I M B U I ]  < 4 8 . 9  TBEB 
C A S- ะ  ' 3 '

I F  T B 1 1 I ]  < 6 0 . 9 1  THEH C A S .ะ ’ 4 ’
H T B I U ]  < 7 1 . 1 2  THEHC A S:-- ' 5 '
ริ! ริ.ริ ûuùu

IF  T B 1 C I] < 3 2 . 2 3  THEH C Àb- — b
I f I b U I ]  < 9 3 . 3 4  THEH 

PAS:- VWliü • - (

K1 [ I ]  : ะ M ( T B i m , 2 1 . 1 1 , 0 . 0 0 6 , 5  5 6 , 0 . - 3 4 5 ) น . 4 9 ;  
P R 1 [ I ] ะ -  7 0 P ( ! B 1 [ 1 1 , 2 1 . 1 1 , 0 . 9 1 , 5 . 5 6 , 6 . 8 3 ) ;

SHD;I] > BSGIH
S [ I  ] : ะ  F O K I T B U I ] ,2 6 . 8 7 , 0 . 0 0 6 , 5 . 5 5 , 0  3 5 1 ) ร ิ1 . 4 9 ;  
P S I [ I ] ะ-  y O P { T B l [ I ] , 2 8 . 8 7 , 0 . 7 4 , 5 . 5 5 , 5 , 9 2 ) ;

EHD;
F i l [ I ]  : ะ  M ( T B Î  [ I I ,  3 2 . 2 2 , 0 . 0 0 6 , 5 . 5 8 , 0 . 3 5 7 )  ร ิ! .  < 9 ;  
P R l f l ] : :  V O P îT B l î1 1 , 3 2 . 2 2 , 0 . 6 1 , 5 . 5 6 , 5 . 1 8 ) ;

EHD,
E l i  I I  .•ะ V Q S { T B 1 [ I I ,3 7 , 7 8 , 0 . 0 0 9 ,  1 1 . 1 1 , 0 . 3 6 3 ) ร ิ! .  4 9 ;  
P R 1 [ I ] ะ -  V 0 P { T B 1 c I ] , 3 7 . 7 8 , 0 . 9 2 , 1 1 . 1 1 , 4 . 5 7 ) ;

EHD;ริ^» BEGlH
ร น ]  .■ ะ 7 0 S (T B 1  [ I I , 4 8 . 8 9 , 0 . 0 0 7 , 1 1 . I l , 0 . 3 7 2 ) ร ิ!  4 9 ;  
PR1 [ I ] ะะะ V 0 F ( ? B 1 [ I I , 4 8 . 8 9 , 0 . 6 4 , 1 1 . 1 1 , 3 . 6 5 ) ;

EHD;
’ E l [ I l  ะะ  V Ü E (T B ![ 1 1 , 8 0 . 0 , 0 . 0 0 6 , 1 1 . 1 1 , 0 . 3 7 9 ) ร ิ! .  4 9 ;  

P R 1 [ I ] ะ -  ? 0 P ( ? B 1 [ I ) , 6 0 . 0 , 0 . 4 9 , 1 1 . 1 1 , 3 . 0 1 ) ;
... : Sb

i l [ I ]  : ะ V 0 K { 7 B 1 [ I 1 ,7 1 . 1 1 , 0 . 0 0 5 , 1 !  1 1 , 0  3 8 5 ) ร ิ1 . 4 9 ;  
P S i [ I ] ะ -  Y O ? { T 8 1 [ I ] , 7 1 . 1 1 , 0 . 3 6 , 1 1 . 1 1 , 2 . 5 2 ) ;

EHD;
■ 7’ : oEGIH



K1[I] :: 70K{!B1[I],82.22,0.003, 11.11,0.390 )*1. 49; 
?R1[Ij:ะ VOP{TB1(I],32.22,9.27, 11.11,2.18};

EHD;
ร ่น ! ]  : ะ  V 0 K {7 B 1 [ 1 1 , 9 3 . 3 3 , 0 . 0 0 2 ,  1 1 . 1 1 , 0 . 3 8 3 ) * 1 . 4 S ;  
? ร  i [ I ] :  ะ  7 0 p ( ใ B 1 [ I ] , 3  3 . 3  3 , 0 . 2  2 7 , 1 1 . 1  น . 3  ร ) ;

END;
END;

PSOÇSDORE ACCESS J ;
IF  T B 2 C I] < 2 5 . 5 8  THEN 

1 C A S :ะ T
IF  T 3 2 [ I ]  < 3 2 . 2 3  THEM 

CAS:ะ ฯ'
IF  T B 2 [ I ]  < 3 7 . 7 9  THEH 

C A S :ะ ' 2 '
I F T B 2 [ I ]  < 4 8 . 9  THEH 

1 C A S :ะ  ’ 3 ’
I ?  พ ุ]  < 5 0 . 0 1  THEH
,1 - AS- ,{l

IF  T 8 2 [ I ]  < 7 1 . 1 2  THEH _ CAS: -  '■>'
IF  T 3 2 [ I ]  < 3 2 . 2 3  THEH
CAS:- T

IF  ! B 2 [ I ]  < 9 3 . 3 4  THEH
else" "  I

CAS:ะ 'ร-;
CASE CAS OF

K 2 [ I ]  : ะ 7 0 K ( T B 2 1 I ] , 2 1 . 1 1 , 0 . 0 0 6 , 5 . 5 6 , 0 . 3 4 5 ) * ! . 4 9 ;  
P 2 2 [ I ] : =  7 0 P ( T B 2 l i ] , 2 1 . 1 1 , 0 . 9 1 , 5 . 5 6 , 6 . 8 3 ) ;END;
S 2 [ I ]  .•ะ 7 0 ! { T B 2 [ I ] , 2 6 . 6 7 , 0 . 0 0 6 , 5 . 5 5 , 0 . 3 5 1 ) * 1 . 4 9 ;P R 2[ 1 ] ะ -  7 0 P { T B 2 [ i j , 2 6 . 6 7 , 0 . 7 4 , 5 . 5 5 , 5 . 9 2 ) ;

SHI0;
ร ิ2 [ I ]  : ะ 7 0 K { T B 2 [ I ] , 3 2 . 2 2 , 0 . 0 0 6 , 5 . 5 6 , 0 . 3 5 7 ) * 1 . 4 9 ;  
P H 2 [ I ] : =  7 0 P ( T B 2 [ l i , 3 2 . 2 2 , 0 . 6 1 , 5 . 5 6 , 5 . 1 8 ) ;

H D ;  1
ร2น] :: 70K(TB2[I],37.78,0.009,11.11,0.363)*1.49 
PRt[I]:= V0P{TB2[ n , 37. ?8,0.92,11. i 1,4.57) ;

U° E 2 [ I ]  ะ :  7 0 M T B 2 1 I ] ,  4 8 . 8 9 , 0 . 0 0 7 , 1 1  1 1 , 0 . 3 7 2 ) U . 4 9 ;
P R 2 [ I ] : =  7 0 P { T 3 2 [ l i , 4 8 . 8 9 , 0 . 6 4 , 1 1 . 1 1 , 3 . 6 5 ) ;

ERD;
)  ^  J . g g g j j j

E 2 [ I ]  : ะ 7 0 M T B 2 1 I ] , 6 0 . 0 , 0 . 0 0 6 ,  1 1 . 1 1 , 0 . 3 7 9 ) * 1 . 4 9 ;  
P R 2 [ I ] : =  7 0 P ( T B 2 [ i i , 6 0 . 0 , 0 . 4 9 , 1 1 . 1 1 , 3 . 0 1 ) ;
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l:2(1] :ะ 70S(?B2[I],71.11,0.005,il. 11,0.385)*!.49; 
PH2[Î):ะ 70?;TB2[ïj,71.11,0.36,11.11,2.52);END;
K2[I] :: 70K(TB2[I],32.22,0.003, 11. 11,0.390)ท.49; 
PS2[Î]ะ- VOP{TB2[11,32.22,0.27,i l .11,2.16);

u S2[I] ะ: 70K(TB2{I],93.33,0.002,11.11,0.3931*1.49; 
PB2[I):: 70P(TB2[11,93.33,0.227,11.11,1.89);

END;
END;

PSOCEDÜSI ACCESS J ;
BEGIN

ร  1: ; [ i i l  1 1 ,1,/2:
iF 'oui]:-- 0 1
ELSE

OÎ[I]:-(AVGQ480* 0.001)/(8A[I]* TLH[I]); 
02ï11 : - Ü1[I1 / 4.88;
0 3 ( 1 ] : :  0 2 [ I ]  * 5 . 6 7 3 3 ;
7 1  .■ ะ ( Y i / ( 2 * 8 0 * 1 .O E + O 8 ) } / A ;
7L 2  : :  ( 7 / ( 2 * 6 0 * 1 . 0 1 + 0 6 )  /A ;B E I [ I ] ะ -  (B E  * 7 1  * P ) / ( H E Ô i [ l j * 0  0 0 1 ) ;S E 2 [ I ] ะ -  (DE *7L 2  * P ) / ( M E 0 2 [ I ] * 0 . 0 0 1 ) ;

PSÛCEDÜEE ACCESS J ;
BEGIN |v|| ♦ « , « , 111 , 2;

0 1 { I ] : = =a
01[ I ] : :  mm* 0 . 0 0 1 ) / ( » A [ I 1 *  TLNU1);

0 2 [ I ] : =  o u i ]  /  4 . 38 ;
0 3 EI] ะ -  0 2 [ I ] * 5 . 67 83 ;
7L ะ: (7/(2*60*1.05+06))/A;
ÏÏ1[I): ะ (DS*7LtP)/{MUl[I]*0.001);
SE2ÏI]: ะ (D3*7l*P)/(îffi02[I]*0.001);
BCE I] :ะ îEEUI] +RS2[I])/2;

END;
PSOCEDÜEE ACCESS J ;
BEGIN

QUI] ะ: Y * DTI[I];
Q2[ I) ะ: 73 * DT2[lj;
A7GQ ะ: ( ABS(QUlj) + ABS(Q2[ID) / 2;
IF TLH[I] ะ 0 THES

OUI]:: 9
ELSE

01[I):=(A76ft*60* 0.001)/{ผ[1]* ใน',[I
02[1]:ะ OUI] !  4.88;
03[I]:= 02[I] * 5.6733;
VL ะ: (7/(2*80*1.0E+O6D/A;
BEI[ I] :: (DE ÎYL * P)/(HE01[I]*0.001);
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112 :ะ {(Y3/24?3/3)/(2*60*1.OE406))/A;
SE2[I):ะ (DE*7L2)/{ME02[I]*0.001);

PSOÇEDOH PROCESS;

8EGIS
TB1[I]:-- { TIHUI1 4 TOOTH I]) ;  2;
TB2[I]: - { TIS2EÎ] 4 TOOT2[I]) ,2;

EHD;
ฒน!]:ะ น/(2J482H{72HIH.435)4S©T(S07M4{(7BUIHJ35)*{TSlUH.<f3$))}}-120))*100; 
MED2[I]: - (1/(2.1482*({TB2[lj-8.435)+SQRT{S078.4+{(?B2[I]-8.435)*{TB2[I]-3.435))))-120))*100;

fell; 1. .....
iF°{TÏ82[l] - TOOTHIÎ) / {T0DT2UÏ - TI81[I]) < 2.5 TRES 

TLM£I]: - ((T0DT2ÈI] 4 TIS2[I] ; - (TOUTlÛi 4 TISl[I]))/2
iLH[I]:- i{TÎ82(I]-T00T1[I])-{TOOT2[! I]))/LH{(TIS2EI]-'TOOT1 [I]) f(?0UT2[î]-TI81[I];); 

IF I - 1 THEN ACCESS J ;
IF I = 2 TBEH ACCESS J ;
IF I ะ 3 TBEH ACCESSJ ;
IF I ะ 2 TBEH 
BEGIN

BCim (0.006281*EX?{0,957 *LH(SE1[I])}*EXP(1.38*LS(PSI[î ]))*R1(I])/DE ;
3C2 I] ะ - (0.0O6281*EXP(O.957*l8{RE2mi-'นEX?! 1.38*LB<PR2[î]}j*R2(ljj/SE;
80(1] ะ-- ( BC1[I] 4 802(13 }/2;
H0C1(I]: - aCl[I]*DE/Kl[lj;
H0C2[I]: - BC2{lj*DE/R2flj;
800(1} 30(I]*BE/{{R1(I]4 R2(13}/2};
ETUI} :ะ {0.2*EXP(0.67*L8(8Ei{I}))*EX?(0.4*L8(?Rl[I])}*Kl[I])/DE;
HT2Ù3 :ะ (0.2*EXP(0.S7*L8(HE2(I]ii*5XP(0.4*LH{PR2[I])}*K2[I])/DE;
BT[I] .■ะ (BT1[I] 48T2[I])/2;
HOTHI;:- BT1{IjtDE/Kl[I];
H0T2[I]ะ- BT2[I]*DE/K2[lj;
SOT£I]:= 8T[I]*DE/((51[I]4R2[I])/2);18
3C1[I] {0.006281*EX?(0.957*L8(BE1(I]))*EXP{1.38*LH(P81[I]))*K1(I])/DE;
3C2[lj .•ะ (O.O06281*EXP(O.957*LH(RE2[I]))*EXP(1.38*LH(PB2llj))*K2{I])/DE;
HÜC1[I]:ะ HC1(I}*DE/K1[I];
H0C2ÎI}:: HC2(I]*DE/K2(lj;
BT1[T]•- (0.2*EXP(Ü.S7*li(REl[I]))*EXP(Q.4*LH(PRl[I]))*Kl(I])/I)E;
8T2[lj:= {0.2*EXP(0.87tLH{RE2[lj))*EXP{0.4*LH{PB2[lj))*R2(I])/I)E;
HDT1[I]:ะ BT1[I]*DE/K1[I];
80T2(lj:ะ BT2[I]*DE/K2[lj;
Oi(I) i /( (1/871(1]) 4 ((0.540.00D/14.006) 4 (1/HT2(D) ); 

ocm •ะ พ น ! / ร ! ] )  4 ({0.8*0.0013/14.006} 4 (1/8C2U3 ));
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ร ]  :: ร ! ' . : : ร 3;
2ND;

pÈoêïDOEE SAVEJETAIL;
b4*1>03[H0]: = ข3(1];

SU3[HO+l]:ะ 03 2 ; 
SD3ÎNO+2]:- 03 3 ;
SOCÏHO]:: OC 1 ;
SOC[HO+l]:= oc 2 ; 
SOCiBO+2]:: oc 3 ; 
cUTiHO]:- OTl;
"โ!î,yf!+ รุใ - - nffziH ; ; î ;
SÎS(03(1]:22:18,tÔ3[HO]); 
STR(03[2]:22:13,TU3 HO+1 ); 
STR{03[3]:22:18,?ü3[SO+2]j;
S T S t é c î l lะ 2 2 :1 3 ,T0CÏB01);  
STR{0C[2]ะ22 ะ 18,TOC[nO+ n ); 
STR(UC[3]:22:18,T0C(80+2]); 
STR DT 1]:22:18,TOT[JO]);’ 
STR(0?[2]:22:!S,TD7[HO+1]); 
STR{DT[3]: 22:13,TOT[NO+2]) ; 
NO:-NO+3,

PROCEDURE SAVEJILS;
ASSIGH(03_Î,'03_T. TXT’ ) ; 
SENRITE{03_T); ~
FOR I: ะ! TO 18 DO 

NRITÏLN(ไJ3_T,T03[I]); 
CLOSE(D3_T);
ASSIGH{0C_1,’UC_T.TXT’); 
REHRITE(OCJ); ~
FOR I:ะ! TO 18 BO 

mÏTELH OC_T,TOC[I]); 
CLOSE ( OC j ) ;
ASSIGH(DTJ,’ 0T_T.TXT’); 
RSHRITE(OTJ);
FOR I:ะ! TO 18 DO 

๓ TEL8{0T_Î,T0T[I]); 
CLOSE(OTJ);

BEGIN{MAIH}
HA{1] .•ะ 0.55:
HA[2 ะะ 1.75;
SA{3] : ะ 0.4;
AA :ะ 0.05;
DE .•ะ 8.28 t 0.001;
A :ะ 11.25 1 3.0001 t  0.313;
? : ะ 1000;
L :ะ 41.5 » 0.01;
LINE55:ะ ----------------
80:ะ 1;
BEGIN

REPEAT
BEGIN

START;
PROCESS;
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QOTOXY{14,24); 
SEAD( XBD, ?P),
IF OPCASE(PP) ะ 
GOTOXY(14,24); 
3EAD{KBD,PP);

!jhtil’ OPCASE(PP) ะ
ร ุ!;บ ,!
EHD.

SRI?E{' ARE YOO GORE TO SAVE'(Y/H) ? ' ! ;

« w K Î Î w i e s u w i v i

’ ร , ;
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FIYART
VAR

ะ FILE OF REAL;
30113021aOFlJ0F213T011BÎ0218T0F1,3ÎOF2,00,OOF,3T0,OTOF:ARRAY[i.. 3] OF SEAL;ร :  jjjjjju

array!1..3] OF REAL 
ARRAYÙ..3] OF SEAL 
ARRAYÎ1..3] 0? BEAL

F,Fl,F2,B,3T,3T1,3Î2,BJ1,3_Ï2,331,332,3J1,3J2 ร E l, ร โ,2, E l, ร21ME01, MI0 2 , s JE01, ร_M5021 o c ,9C J_ S 1  
01,02,03,OT, DTI, ST2,TI81,TIH2,TOOT1,TOOT2,H_S2 PR 1, PR2, S PS1, S_PR2, QU2, S J 1 , s  J 2 , o cc , 8S1JS2 
TLM,TB1,TB2 1SE1,8E21 HA,RC,BSCCC113SCCC2,B3CC1 
BHCC2,HSCC1,BSCC2,BflCCCl,3WCCC2,HD,S0_T1,H0_T2,HÜT1,S0T2,HOTะ ARRAY[1.3] OF REAL; 
HOC,H0C1,H0C2,H0CCC1,NÜCCC2,SDCC11H0CC2 : ARRAY[1..3] OF REAL;
AYGG, DE, AA, A, P, PS, BR,AS, 3S, ร J ,  L, Y, ท ,  ท 2, MJ, KJ : SEAL;.
SSJPR,SS TRE,SS_TNO,HSJPR,SS_TRE,TROC]THOCC,THOCCC :ARRAY[1 100]OF SEAL,
7032,T002JOOF2, TÜT2, T0TQ2,T0T0F2 :ARRAY[1.,5D]0F SEAL;
ใบ313,Î0T13,TDT013,T0T0F13 :ARRAY[1 100]OF REAL;
STJPR, ST JRE, STJHO, HTJPR, HT_TRE, THOT,YHOCT,TNOCCT : ARRAY [ 1 1ÔÔ]0F STRIRG[22] ;
T032T, T002T, T00F2T, T0T2T TDT02T, TOTOF2T :ARRAY[1 50]0F STRIHG[22];
70313T,TUT137,T0T0137,70T0F13T : ARRAY[1..100]OF SIRIHG[22]
SS JE J ,  SSJR J ,  SS JO J ,  RE J ,  PR J ,  HO J ,  HO J  HO_û : ARRAY[1. JOOjOF SEAL;I ,J  , SES,IHDEX1,IHDEX2 LIHE53 PP,CAS,PI
FILEJAME 
SS
? T

IHTEGES; 
STRIHG(20];ü
STRIHG[15];
FIYARR;
FlVAST;

FOHCTIOH s Y0K(Z1, Z2,23, Z4, 25,26 : REAL) : REAL ; 
SJ0K:=(Z1*Z2*(Z8-{Z3*Z4*!5)));

• N

FOHCTIOH ร JOP (01,02,03,04,05: SEAL ) : RE AL ; 
BEGIHS_70P ะ = { { 0 5 -{0 1 * 0 2 ))* 0 3 )/ 0 4 ;

FOHCTIOH Y0K(X1,X2,X3,X4,X5: REAL): REAL ; 
B̂GIH
ร ะ (((ฆ -X2)*X3)/X4)+X5;

FOHCTIOH YOP(Yî,Y2,Y3,!4,Y5: SEAL): REAL;
YQP:ะY5-(((Y1-Y2)*Y3)/Y4);

PROCEDORs’START;
LABEL AGAIH;
YAR OK : C3A8;
BEGIH
AGAIH:

CLRSCS;
GOTOXY(17,5);
HSITE{LIHE55);
GOTOXY(24,6); HRITI(’Tis');
G0T0XY(3U); 8SITE(’Tout );
GOTOXY <17,7); 3RITE(LIHE55);
พ ? ท ท n i )  si -ง V 1 u n i \ L V f น f J HRITE(T);
GOTOXY(17,9); 3RITE('3');
GOTOXY{20,10); BRITE( 2 );
GOTOXY{17,11); HSITE(LIHE55);
GOTOXY(20,12); HBÎTE(T);
GOTOXY{17,13); HRITE(T);
GOTOXY(20,14); HRITE(T);
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GOTOXY!44,1);
«BIT E(SJ:9:S);
3070X7(15,3);
USITE! ’TIE 7AL0E 0? V ะ ');
1 1 1 "
SRITS{Y:7:2)
GOTOXY!15,21); เฒTECSraas of solute per 100 g of solution ะ ’);

iîiz||§È  ̂= ■1;
READL8 (AS);
GOTOXY(44,23);
ilOTOXT (53,23); m u i (1 ะ intercept ะ ’!;
REABL8 (BS),
G0T0XY(66,23);
SSÎTE{BS:10:5);
FOR I:= 1 T0 3 D0

SOTOXY{24,(I*2)+I*2+4); READL8!ÎI81[I]); 
GOTOXY(24,(I*2)+I*2+4); HRITS(TI81[Î]:5:2); 
GOTOXY(24,(I*2)+I*2*6); 3EADLH!TI82[I)); 
GOTOXY(24,(I*2)+I*2+6); 8RITE(TI82[I]:5:2);

FOR I:= 1 TO 3 DO 
BEGIN

GOTOXY(31,(I*2)+I*2+4); SEADLN(TODTÎ(I]);
GOTOXY!31,{I*2)+1*2+4 ) ; HRITE!; TOOT]1 (I]: 5:2 ! ; 
GOÎOXY(31,Ù*2)+I*2+6); READLN(T0ÜT2[I]);
G0T0XY{31,(I*2)+I*2+6); MITE{T00T2[I]:5:2);

NSITE(’ARÊYOO SORE 18 ISIS DATA.. . (Y/N)
REPEAT

GOTOXY!60,24);
SSAB(EBD,OK);
IF UPCASÉ(OÉ) ะ ’8’ THEN

08TIL UPCASE(OK) IH’[’Y', ๚ ;
PROCEDURE ?I8D_SJE0;
BEGIN

BEGIN
S_HEO1[11 : - EXP(((AS/{TBl[I]+273)) i BS)*LH{10));
SJED2[lj: ะ EXP(!(AS/!TB2[I]+273)j + BS)tLH(lO));

END;
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7UTj-
Ane?.?.?. ! 'i  r t»ÿ 'JÙÜ'J LS CI <1 พ น * / * / }

I l  TBim <26.58 THEN 
CAS 7 'A

IfI bUI] < 32.23 TBEH 
V A t} - - i

IMBUI] < 37.79 TBEH 
CAS:: ’2’

IF TB1[I] < 48.9 TBEH 
, ? s ,3,

IF TB1[I] < 60.01 THES 
, CAS:: '4’

I l  TB1(Ï] < 71.12 TBEH
else"" ■
IF TB1[I] < 32.23 TBEH 

vAเ/ะ “ V
îfI bUI] <93.34 TBEH 
ELSE

CAS:: '8';
CASE CAS OF

Kill] :: V0R(TB1[I],21.11,0.006,5.56,0.3451*1.49; 
P81[I]: - Y0P(TB1(I], 21.11,0.91,3.56,6.83);

EHD;1j I . JH
H n i ะ: Y0X(TB1[I],26.67,0.006,5.55,0.3511*1.49; 
P81[I]:: YQP(7Bi[I],2S.S?,0.74,5.55,5.92);Fun-ÜLtl/ ,เท) . gggjji
Kill] ะ: Y0K(TB1[I],32.22,0.006,5.56,0.3571*1.49;
PSI[I]: - Y0P(TB1[11,32.22,0.81,5.56,5.18);

■ .1. : ï ï b
Kill] ะ: ÏOKITBIII],37.78,0.009, 11.11,0.3631*1.49; 
P81[I]ะ- Y0P(TB1[II,37.78,0.92,i l .11,4.57);

EHD;
; BEGI8

Kill] ะ: M(TB1[I1,48.89,0.007, 11.11,0.3721*1.49; 
PSI11]ะ: Y0P(TB1[I],43.89,0.64,i l .11,3.55);

EHD;
Kill] ะ: ÎOKITB11I],60.0,0.006,i l .11,0.3791*1.49; 
PB1[I]:= YOPfTBlîll, 60.0,0.49, il. 11,3.01);

.1. : l is
Kill] ะ: Y0E(TB1[I],71.11,0.005,11.11,0.3851*1.49; 
PR1[I]ะ: YQP(T8i[I],71.i l ,0.36,11.11,2.52};

EHD;
Kill] ะ: VOKiTBHI],32.22,0.003,11.11,0.390 1*1.49; 
PB1[I]:= V0P(TB1[II,82.22,0.27,i l .11,2.16);
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ร้นใ] :ะ 70£{7ร1[ท,33.33,0.002, 11.11,0.393)*1.49; 
?R1[I]: - V0P{TB1{I],93.33,0:227,11.11,1.39);

EHB;
END;

PSOCEDDSS ACCESS J ;
IF TB2[I] < 25.68 THE8 
. :AS- T

IF TB2[I1 < 32.23 TBEH
C K - -  ’ 1 ’'JÎIÜ- -  L

IF7B2[I] < 37.79 TBE8 
CAS:ะ ’ ใ ,

ELSEI? 79.?โท i is 8 Î8ÏBif c {. 1 j 1 iv«'? iiiiiil'ๅ i£-
IF TB2[I] < 60.01 TBEH 

CAS:-- !4’
ELSE
IF TB2[I] < 71.12 TBEH 

CAS:-- 'ร,
u "if TB2[I] ( 32.23 THEN 

CAS:- 8
IF TB2[I] < 93.34 TBEH 

T ;
£2[I] :ะ yOK{7B2(I],21.11,0.008,5.56,0 345)*1.49; 
PB2[I]:= 70P(TS2[I],21.11,0.91,5.56,8.83);

END,
K2[I] := YOK{TB2[I],26.87,0.006,5 55,0 35i)*l.49; 
PR2[I]: - 70P(TB2[11,28.57,0.74,5.55, 5.92);

EHD;
K[I] :ะ M(TB2[I],32.22,0.006,5 56,0 357)*:.49; 
PRt[I]: — 70P(TB2[I],32.22,0.bl,5.56,5.18),

ฒ ;
K2[I] := 70K(TB2[I],37.78,0.009,11.11,0.363)=1.49; 
PR2[I]: - V0P(TB2[I],37.78,0.92,11.11,4.57);

M’ : BEG in
S2[I] :ะ Y0E(TB2[I],48.89,Q.007,11.11,0.372)ะ!.49; 
FB2[I]:= VO?(TB2[I], 48.89,0.84, 11.11,3.85);

£2[I] :ะ M(TB2[I],60.0,0.006,11.11,0 379)*1.49; 
?R2[I]: : Y0?(T82m,80.0,0.49,11.11,3.01);

’6’ : BSGIH
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น { ไ }  ะ :  V0K(7B2[I],71.11,0.005,11.11,0 385)*1.49; 
PËZÏI]:: ?OP|tB2[I],71.11,0.36,11.11,2.52);

END;
K2{I] ะ: YOK(ÎB2[I],32.22,0.003,11.11,0.3901*1.49; 
?H2[I]: : VOP{TB2(I],32.22,0.27,11.11,2. 161 ;

EHD;
£2น] ะ: V0S(TB2[I],93.33,0.002,11.11,0.393)*1.4S; 
PS2[I]ะ- VOP{7B2[I],33.33,0.227,11.11,1.89);

END;
END;

PS0CEDD5E ACCESS J ;
IF TB1[I] <28.68 THEN 
1 CAS:: ’A’

IF !81(I] < 32.23 THES
CAS : T

IF rîl[I] < 37.79 THES 
CAS:: ’2’

■ นุ81[I] < 43.9 THES
■ น b : :  'j

IMBUI] < 60.01 THES 
CAS:: ’4’

IMB1[I] < 71.12 THES
_ CAS-: '5'

IMBUI] < 32.23 THES
CAS:: 'ร’

iMBim < 92.34 THES
CAS:: T

CASE CAS 0F
’À' : £E*rH

S u n  ะ :  S J 0 K (K 1 [ I ] , 0 . 0 1 1 6 3 , E X P { ( - 5 ) * L S ( 1 0 ) 1 , 5 5 6 , P S , 1 1 * 1 0 0 / 1 . 1 6 3 ;  
s _ ? 8  น ั i  ]  : :  S J O P  ( 0 . 0 0 6 , 3 8 ,  S J E U  1 [ r i , s  K l [ I ] ,  11 * 3 . ร ;

■ END;
” H

six;[Il ะ: 5_Y0K(K1[I],0 01163,EXP((-51*LN(10)1,556,PS,11*100/ 1.163; 
ร!JริI [ I] : : S_YOP{ 0.006.BR, SJE01 [ I l , ร J 1 [ I l , 1, i i . 6 ;

T  : Ê  _ _  _ _  _SJÎ[Î] :: SJ0XiKl[I],O.O1163,EXP((-5)*LN(lO)),358,PS,l)*lOO/1.163; 
รุ”โ'?. 1(1]:: SJOP ( 0.006.BR, s jeu น Ii 1ร K1 [ I i, 1 1 43.6 ;

T  : i l
O u i ]  ะ :  S J 0 X { X 1 [ I 1 , 0 . 0 1 1 6 3 , S X P ( { - 5 ) * L R { 1 0 ) ) , 5 5 6 , P S , 1 ) * 1 0 0 / 1 . 1 6 3 ;  
น ิร น ! ] ะ ะ  3  VOP{0 . 0 0 8 , 3 8 , S J Œ 0 1  [ I I , s j l [ l i a i * 3 . 6 ;

Sijp?
น ! น ]  ะ :  ร YOK(X I i I ] , 0 . 0 1 1 6 3 , E X P( { - 5 1 *L N ( 1 0 1 1 ,5  5 8 , P S , 1 1 * 1 0 0 / 1 . 1 6 3  ; 
ะ น ิร ! ! I l ะ:  S J O P i O . 0 0 6 , 3 8 , s j s m i i , s j m i , 1 1 * 3 . 8 ;

’4’
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% m  : ะ S_7GK{Kl[Iๅ,0.01163,EX?{{-5}*LN( 10)},555,PS, 1 )* 100/1.183; 
3 Ù  I]:= SJCPIO. 008.BR, 3 JEO! [ I ]. s ill I], 1} *3.6;

น!] :ะ ร 7CK{XI[I],0.01163,ÏXPî{-5ï*L»(10)).556,PS,11*100/1.163; 
'3 . ICI]:- 3JCP;0.008,BR,S JEUน;],s j l  [ii,i)*3.6;โ;;:

: ' l l l t l ]  :ะ 3JC 1{EUI],0 01163,EX?((-5)*LN(10)) 5i6.PS,1)*1Û0/1.163; 
sip si ï I 3 : ะ SJC f(0 .006, BR, s JEU1 [ I] , รJA[ î ] , i ) *3.6 ;

END,
ร}น!] SJ0F.(Rl[I],0.0H83,IIP{l-5)*lR{10)],'556,?S,l)*100/l. 163;
S FRI û  ] : ะ S JCP (0.006, BR, s  JEO 1 [ î ], s  J1 [I], ท *3.8 ;

END;
END;

PROCEDURE ACCESS J ;
. IF < 25.SS TRES

. r ,s "" ’A’
IF TB2[I] < 32.23 TSSN 

CAS:- ฯ'
IF T82[I] < 37.79 TBEH 

CAS:-- T
IF*TB2[I1 ( 48.9 TRES

CAS.: '3'
IF TB2[I] < 80.01 TBER 

CAS:-- ’4'
IF TB2[I] < 71.12 T8EN 

CAS:: -5’
IF TB2[I] < 82.23 TBEH 

CAS:: '8'
IF TB2[I] < 93.34 TBEH

Ê  l ;
CASE CAS OF

SJC2CI] :: SJ0K{K2[I],0.01163,SXP((-5)*LH( 10)),556,PS, 1)*100/1.163; 
ร _?R2 [ I ] : : S JCP {0.005, BR 1 ร JED2 [ I i , ร J2 [ I i , 1 ) *3.6 ;

EHD;
BEGIN

SJ2[I] :: S_M{Ï2[I],0.01163,EIP({-5)*LH{10)J,556,PS, 1)*100/1.183; 
S_PR2[I3:ะ SJ0P{0.008.BR,SJEU2[lj, รJ2[I], 1 )*3.8;

'2' : BEGIN
SJ2[I] .•ะ S-JOEjBtIj.0.01153,EXP{(-5)*LH{ 10)),556,?S,1!*100/1.163;
0_PS2[I]• - 0_VOP(0.00b,BR,ร_AE J [ i 3 Js JIl[I],1 ) ̂ '3. ร;

BEGIN'3‘
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ร m i] ะ-- S_TOK(t2[Il,0.01183,ÏÏP{{-5)*LH{10)),556,PS, 1W00/1.163:
. SJ82 £11 ะ - SJOP ! 0.006, BE, 5JEÜ2 [ ใ ] ,  SJ2 [ I ], 1 ! * j . ร;

END;
S_K2[I] S_VOK{R2tni0.01163,SXP{{-5)*LH(10)|,556,PS,l)*100/1.163;
5JM [ I] : : SJOP(0.006, BR, ร JE02[ I] 1sJ2[11,11*3.6;

ฟ โ
ร_S2[11 :ะ ร_70K(E2[ท,0.0116UIP{{-S)*18{10)|,556,PS,11*100/1.163;
S JS2 ( I ] : : SJOP {0.006, BR, s JB02 [ I ], s J2 ( I ], 1 ) *3.6 ;

' 5' : BM  1 Z  I I  ..SJ2[I] :ะ SJ0S(-K2[I],0 01163,SXF{{-5)*LH{ 10)),558,FS, 11*100/1.163;
5J82 [II: -- 5JOP{0.908,3R, SJI82 [ I} 1ร J2 ( I น  ) *3.6 ;fun-üflj/)

BEjSJ2[I] ะ :S_TOK(K2[Il,0.01163,m ç{-5î*LH( 10} 1,556,PS, 11*100/1.163;
SJM[I]ะะ sjopjo.006,BR,s JE02(I], SJ2(I], 11*3.8;

J»โ
SJ2U3 ะ-- ร VOS(S2m,0 01163,IXP({-5)*L8(10)1,556,PS, 11*100/1.163;รุ JM{ Il ะ ะ S JO? 10.006, BR, S JE021I j, s J2[ 11,11*3.6;

END;
PSOCSDORE ACCESS J ;
BEGI8

{ 8ATER/SYR0P }
SJ2(I]:-- Y U  B M H 9.006*88)) t  DT2[I3; 
m  ะ: { ABSÎOUli) 4 A8S(SJ2[I])!/2;

IF TLM£I] ะ 0 THESUl[lj:= 9
01£Î]:=(ÂŸGQ*60» Û.Ô0i)/{HA(I]* TLMIII);

02[IJ : - 81(13 / 4.36;
03(13 ะ: 02ÏIÏ * 5.6/63;
VL ะ-- (Y/i2*60n.9E406))/A;
RE1[I]:ะ (DE ivL iP)/(HE01{I]*0.0Ql);
SE2ÏI].-- {DE*VL*S J*  1000 ) / (S_ME02[î i *0.001 );
BTim ะ: < 0.2 * ( EX?? 0.67 *LS {SE 1 [ 11 ) ) ) * ( ESP {0.4 *L8 ( FR 1 [ I ] )} ) * s 1 [ I ] ) /DE ;ST2 I ]  ะะ {9 .2* |Ë X P {0 .8 7*L 8 {8E 2{I3 ))3 * (E X P {0 .4 *L 8{S J1 2{i] j ) )* S J 2 ( I } ) /D E ;ะ.’ใ ' : ]  ะ-- 1 /  ( น / ร ใ น ! ] ;  4 { { 0 .6 * 0 .8 0 1 1 /1 4 .0 0 6 }  4 ( 1 /8 7 2 (1 3 )) ;
37(13 ะ-- 8TÏI] /4.83;
87(13 ะ- 0T[I}*5.6783;
SÜT1CI]: - 8Tl[i] m  / ร1[แ;
8072(1 ะ: ST2£I] -‘DE / SJ2ÏI1;
8i01[î]:= ioZ*inP(Ô.37*L8(REim)S}*{EXP(0.73*LH<PRl{Il)))*Kl(I])/DE;
HT02 I]ะ: (0.92*(EXP 0.87*L8{8S2[liiii*{EXP{0.78*l8(SJ!2ili)))*sj2mi/DE; 
879(13 ะ: 1 / น!/ร!บ่น!]; 4 {{0.6*0.0011/14.006} 4 (■ ;/8702[i]));
8*0(13 ะ: 870(1 /4.88;
070(13 ะ: OTOnin.6783;
BTOFim ะ :(0.4*{HP{Q.55*LH(H1[I3)]))*<(EXP{ô.4*LN(PRi(:])))*Sl[I])/M;
S70F2 I]:ะ {0.4t{EXP{0.55*L8{SE2£îlîi)*{EXP(0.4*LS{S_PRะน})))*S_Ë2[I]}/DE; 
OTOF[I] ะ: 1 / ({l/BTOFl[I]j 4 {{0.6*0.0011/14.006} 4 1; i/BT0F2(I]j);
070FÏI ะ-- 8T0FÏI] /4.88;
8T0FÏI] ะ: 8T0FÏ13*5.6783;
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/('ICS Si1-! ะ a» nss P0BBÎUTT08 ïimu fOTAPyi
e?ï[ï] uะ: (0J*{EXP{<) 67tL8{RElîl])))*(gXP(0.4*LH{PRl[ï])))*Kl[I])/Dg; 
B_T2(Ï]:= Dl[I]/(l-01[I]*a/BTl(I]+{0.0006/14.006)));ฒิฑโฑ่:: HfinÙlrS/ïÙTV
ioLT2(I]ะะ Ù2[I]*M/SJ2t II ;
b|  เ  ^
3SCC2 I ะ: Blil]/(i-Ü][i]A{ /BXCmi+{0.0006/14.006)));«cm J 1 il IEI ZBBCCCldl :: {0.17755*SIP{0.659*LH{SSI(I]))*EXP{0.4 *LB(PR1[I]})*K1(I])/DE ; 
BSCCC21Ï := Bliir/{HUÏ]î{l/BSCCCl[IJ+{0.0Ô06/14.008)!);
SOCCClîl]ะ- B»CCC1[I]*DÈ/Klil ;
80CCC2ÎI]:: 8SCCC2[I]*DE/SJ2[I];

PBOCIDDBE ACCESS J ;
BEGIN

{ 5YBDP/SYBDP }
S_ïl(I]:= Y * SJ t {l-{0.008*BB)) t DT1[I];
SJ2[I].-: Y * S J  t (l-{0 006*8R)j t DT2[lj; 
k m -  { ABS(SJl[]]j 4 ABS(SJ2[I])! / 2;
I? TLM[I] ะ 0 THEN 

OUI]:: 0
01[I]ะ: { พ ร 0* 3.001Î/{NA[I]* TLB[I]};œ : :RSI [ I ] : ะ! DEWS 3*1000) /■ ( s JE01[I] *0.001 ) ;

RE2 I]:ะ {DpYL*SJ*lOO0)/{SJffiO2(I]*O.OOl);
RC[I] ะ: {BEI[I] 4?J2(I])/2;

11/1 u B[î] :ะ (2*01[1])/(1-{บ1(1]*(({0.6*0.001)}/14.006)));
HOU] ะ'ะ Bin t DE / {{Sji[lj 4 S_K2[ท)/2);

B 7 1 [ I ] ะ -  { 0 } 2 t { I I P { 0 . 6 7 * L 8 { 2 1 1 [ I ] ) ) ) * { E X P {0 . 4 * L S { ร _ P R 1  [ท))) * S J K I ] ) / B E ;  
B T 2 [ I ] : =  { 0 . 2 * { E X P { 0 .8 7 * L B { B E 2 [ I ] ) ) ) * ( E 2 P { 0 . 4*L H{ รนิ*8 2 [ ท ) ) )  * S J 2 [ l j ) / D X ;  
B T [ I ]  : ะ ( 8 1 1 [ I ]  4 8 T 2 [ l ] ) / 2 ;
HDT[I]:= BT[lj * DE / {{SJllH 4 ร_K2[ท)/2);
0T[13 :ะ 1 / (l/BTlllii 4 {{0.6i0.001)/14.006) 4 { l/BT2[I])i;
0ในั] ะ: OKI] / 4.38;
OKI] ะ-- UT[I]*5.6783;

{CASE C-2 - SUGAR OPT }
801 [I] •ะ {0.O7*{EXP(0.8*LS{REKI]))!*(EXP{O.54*LN(S3E1[I])))*S31(I])/DE; 
B02ÎI] ะ: {0.07*(EXP{0.3*L8(BE2[I])))»{EIP(0.54*L8(sIpR2[I I *SJ2[I])/DE; 
00(1] ะ: 1 / {น/รอนท )  4 ((0.8*0.0ûi)/14.006) 4 ( 1/R02[I}));
DO[lj ะ: 00(1] /4.88;
30(1] ะ: 00(11*5.6783;
B O F U I]:: (o! 15*{SX P{0.72tL B (SE l[ ท ) ) ) * (gXP{0.4*LH{S_PBl[ ท ) ) ) * ร _K 1[I])/D E ; BQF2[I]ะ: (0 .1 5 * { SX? {0 .72 *  LH {BE2 [ ท ) ) ) *  ( EXP {0 . 4 * L 8 {S _ P R 2 [I ]) ))* S J 2 [I ]) /B E ;  OOŸÏI] ะ: 1 /  { น /ร อ ่? ! [ ท )  À { { 0 .é t o . 001 ) / 1 4 .0 0 6 ) 4 { 1 /8 0 F 2 (I ] ) ) ;
ÜOF[I] ะ: BOF[I] /4.88;
UOF[lj ะ: DOF[I}*5.8733;
BîoÎ[I]:: (0.02*(SXP(0.87*LS{BEl[I])))*{EXP{0.78*LH{S_PBi[I])))*S_Kl[I])/pE; 
BT02[I]ะ- io.02*{EXP{0.87*l»ilï2 ii) )* IIP 0.78*U{SJB2ÏI'j )*SJ2[lj)/l)E; 
0TO[I] ะ :  1 / {(1/B701[I]) 4 ((0.6*0.0Ô1)/14.006) 4 ( 1/BT02[I]));
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OTOdî :ะ OTOCI] / 4.38;
OTOÎI] 07O[lj»5.6783;

1 พ น ! ,]:- {O*.4t{EXP{0.55*LS{BEl[I]))}*{E2P{0.4*L8{S FH1(;])))*SJ1[I])/DE; 
HT0F2ÎI],:- {0.4*(EXP{0.55tL»{KZ[I]))i*{EXP(0.4*l» SjP82[lii) *SJ2 ijj/DE; 
OTOFCI] 1 / V{ 1/BT0F1 [I]) 4 {{0.6*0.001)/14.006) 4 ( !/8TQF2[I]j); 
OTOFÎÏi :ะ พ น ]  /4.38;
OTOFÏlj พ น ]* ร .$783;

FEOCEDOEE ACCESS,?;
BEGIN

ฬ้รรุ:ะ { M sïsjim i 4 ABS{02[I]>) / 2; 
IF TLMtî] ะ 0 THEN

D1[I]:= 0 
น LùE

0 น 1 ] : ะ / พ 60* 0.001 }/{8A{Il* TLM[I]);

RE1 {I]ะ- (DE *YL * SJtlOW /{SJffiül[I]*0.Q01); 
VL2 .■ะ ({V/2+V/3)/ (2̂ 60*1.0E+06)ร/A;
R E 2 [I]: - iBE*ŸL2*P)/(MEU2U]*0.ÛQl);

8T 1[I] { 0 .2*{E X P (0 .67*L H {SE l[I])))*{E X P {Ô .4*L S{S_P SltI])))*S  K 1(I])/I)E;
a m i ]  .'ะ 10 .2 * { EXP{0 . 67*L8{RE2{ I ] ) ) ) * { 2XP{0 . 4*LH(PH2[ 11 ) ) ) *S2[ I ] ) /DE;พ ุ]  : ะ 1 /  { { 1 /B T 1 [ I ] } 4 { { 0 . s i o . 0 0 1 ) / 1 4 . 0 0 6 )  4 { 1 / B T 2 { I ] ) ) ;I I
S0T2 I]:ะ am I] m  I  K2(I];

{CASE C-2 - TOTAL OFT I
• 8T0UI] (V 02 * {EXP ( 0.3 7 *LH ( SS 1 น ] ) ) ) * /  EX? {0.73* IN {ร,?! 1น ] ) ) ) * ร,ร น  I ]) /DE ;

พ น ]  : ะ i 0.02 * {EXP {0,37 *LN {SE2 น ]  ) ) )*{EaP ( 0. 78 *LN {?E2 น ] ) ] * ร2น ] )  /D Ë ;
OTOCI] .'ะ ! / (Ü/8TOHI]) 4 {{0.6*0.001 )/14.006) 4 { 1/810211]));
0T0CI] :ะ OTOCI] /4.88;
OTOÎI] .•ะ OTOÙÏ*5.S783;
BT0F1CI] :ะ (0.4*{EXP{0.55*LH(RElCI])>)*(IIP{0.4*LH{S_FRltI])))*SJi[I])/DE; 
8TOF2CI] {0.4*{ÏIP{0.55*LH(BÏ2[I1)Î)*{ÏIP{0.4*L»(F12[I])i)^2[I])/DE;
OTOFCI] 1 / {น /พ น !]) 4 {{0.6*0.001)/14.006) 4 ( 1/8TOF2CI]));
OTOFCI] := OTOFCI] /4.88;
OTOFCI] :ะ OTOFCI]*5.6783;

{ e “ - ส ิ" =u i[i] :=  oic I]/{ 1-01 [I] *{ l/BT2{I]+io. 0006/14.006) ) ) ;
NOTน  ]:-- O i t I ] ®  S J  [ I ] ;

(C“  Kร ” :S H w r w w w a n ) > w im t iw i t m t i ) ) H « m ) / i i ;BSCC1CI]: -  0 l[ l] /{ l - 3 1 [ i ] * { i /B B C C 2 [1 )4 (0 .0 0 0 6 /1 4 .0 0 6 ))) ;
H0CC1C I]  : -  S S C C im * D E /S ji  น ] ;
H0CC2CI]:ะ 8HCC2CI]*DE/K2CI];

{CASE NC-3 ะ ๒ OSE C0SEELATION FROM 0PT.F}
BBCCC2CI] : ะ (0 17755*(E X P (0.859*L 8(E E 2[I])))*(E X P{Q .4*L 8(PS2[I])))*K 2(I])/B E ; 
SSCCC1 I ะ: 0 l i l ] / ( l - 0 im t{ l /8 N C C C 2 Î l ] 4 ( 0 'û 0 0 6 /1 4 .0 0 6 ) ) ) ;
SOCCClfI] • - BbCCCl[ Î ] *D E /SJ1 [ î ] J 
S0CCC2ÎI]:ะ a»CCC2[lj*DI/K2[li;
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PSOCEDOSS PROCESS;
๚ ;  ; 10 3 00WCTBüù 'i 1 นิ

U,J * TB 1 [ I ] ะ = i TIS1[I] 4 TOBTUI]} / 2;
TB2{lj:= ( TIH2CI] 4 T00T2[I]) /2;Si,
fflOUI]:: {1/(2.1482*{(TBl[I]-3.435)+S(aiT{8078.44{(TBUI]-8.435)*|TBl[I]-8.ฬรุ))))-120H*100; 
MEÜ2[I]:= (J/{2.1482*{{TB2[li-8.435i+S«T{8078.4t{{TB2[li-8.-«5)*{TB2[IH-435))))-120))*100;

™  SJEO;
ACCESS J ;

I f  L m  - 2 5 , , , 1 ; น  m
TLMEI ] : - ({TOOT2ÙÎ 4 TIB2[I] ) - {TOBTllÜ 4 TIBl(I]))/2

à °TLM[I]ะ- ((TIH2[I]-ÎOOT1[1])-(TODT2[I]-TIH1[I]))/LS((TI82[I]-ÎOUT1[I])/(?OOT2(I]-ÏI81[I]));
IF I = 1 Î8EH ACCESS J ;
IF I ะ 2 TBEH access’s;
IF I - 3 TSEH access’?;

EHD;
PSOCEDOEE SAVEJETAIL;

SSJEJ[ISDEX1+1]:ะ 8C[2];
ss’psJ IHMX1+ :ะ (SJผ ุ(2]4ร_PR2[2})/2;
SsZîPStIHBIXI+!]:-”{ร_PB 1É2 ]ร_PB2[2] ) /2; STH(SS_TPRcIHDEXi+1 ] : 22 : i5, ST_TPR[INDEX1+13} ;1 1 1 !:

STS(TUT02[IHDEX141]: 22:15,?Ü?02T(INDEX141]);
ร?ร(TOÎOF2[INDEX141]: 22:15,ÎSTOF2T[IKDEX141]);

STR(!S _?PR[ IMX241 ] : 22:15, ST_TPS[ IHDEX24 1 ] ) ; STH(F?sIlPR[ IHDEX242] : 22:15, W JPH  irom+2 ; 
STR( HsZtSE[ 1SBEX2+i ] : 22:15, ET JEE( INDEX24 i 3 ) ;

SS_TEE[I8DEXi+l]ะ- RC[2]; 
SSlîHDÎINDEX1+1]ะะรข[2]; 
TD32[I8DEXl+l]:-03[2]; 
TD02ÏIHDEX1+1]:-ÜO[2]; 
TDOF2[IHBEXH1 ] : -OOF[2] ; 
?0?2[IPEXl4l]:i0?[2]; 
TDT02CÏKDEXi-4i]:-ÜT0{2]; 
ÎÜTOF2[INDEX1413 ::ü?OF f 2];

8EJ[IHDEX2+1]::8E2[1];
P,Ej[lK])EX2+2]::8El[3i;
PR J [  IHDEX241 ] ะ ะร P82[ 1 ] ; 
PSJÏIHDEX242]: ะ s ’ p Rl[ 3]; 
HüImÎISDEX2-H ]ะ =8Ô_T2[1] ; 
8DJ[IHBEX2+2]:--80Jl[3]; 
80J[IHi)EX24l]::H0CC2[13; 
80J[IHDEX242]:--Ü0CC1[3];
NO _Q[INDEX2 413 : iNUCCC2[13; 
Nü’ o  [ INDEX242 3 : ะ}!0CCC1 ( 3 3 ; 
NSJP8 [ I NDEX2 413 : =S_PR2 [ 13 ; 
HsZîPRfIHDEX2+2]: ะ ร ’ P81[ 3 ] ;  
BSllSE ISDIX24l]:--8E2[li;
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BS_TBE[IB1)EX2+2]:=BE1[3]; 
THDC[ I8BEX2+1 ] : -SDJ2 [ 1 j , 
THOC[IHDEI2+2] ะ -S0_T1J3] i 
TS0CCIIBMX2*!]: ะเท่ICC 2[1 ; 
THUCC[lMX2+2]: ะรบCC1[3] ;

3TR(พร_TRE[IHDEX2+2] : 2 2:15,HT TSE[IBDEX2* 2 ] )i 
STE( ?HDC[ IHDEX2+1] : 22:15,T»DT[IBDEI2+1 ] ) ;
STR{T8DC(IHDEX2+2]: 22:15,THDTfIHDEX2+2}};

!0TO13(IHDEX2*l]:--!JT0[i]; 
TÜT013ÎIRMX2+21: ะ 0T0(3]; 
T0T0F13CI8DEX2+1]:=OTOF[1]; 
TOTOF13[IHDEX2+2]ะ =0T0F[3], 
ISMXl:=ISDEXltl;

TSDCCCCIRDEX2+1]ะ =พDCCC2[1]; 
THDCCC[IHDEX2+2]: ะรบCCC1[3];

T0T13[IHDIX2+1]:=0T[1] 
T0T13ÎIHDEX2+2]:-0T[3]

TD313[IBMX2*1]:ะบ3[1] 
ïU313[I8DEX2+2]:-03[3]

STR(T«DCC[IHDEX2+11:22:15,T8ÜC7[ÎHDEX2+1]);
STR(?8ÜCC[IHDEX2+2]: 22:15,TSOCTtÎHDEX2+2]); 
STR{THOCCCfIBDEX2+i]: 22:15,T80CCT[ISDEX2+1]); 
STR{TSDCCC[IHDEX2+2]ะ 22:15,T80CCT[IHDEX2+2]i; 
STS{TÜ313[IHDEX2+1]:22:15,TD3137(I8DEX2+i]j; 
37H{TD313[î8DEX2+2]: 22:15,T0313?[ÎHDEX2+2]); 
STËiTUT13[I8DEX2+1] ะ 22:15, Ï0T13T[IBDEX2*1 ] ) ; 5TR(TUT13[I8DEX2+2}: 22:15,TDT137[I8DEX2+2]), 
STR{707013[IHDEX2+i}: 22:15,7070137[IHDEX2+13); 
STS(T0TO13ÎIHDEX2+2]: 22:15,T0T013TEIHDÏX2+2]i ;
ST8{TOTOJ13[I8DEX2+l]:22:15,TOTOF13TURDEX2+l]); 
ST8{TDT0F13[IHDEX2+2j: 22:U,TÜT0F13TÏI8DIX2+2]);

IBDEX2:=1NDEX2*2;

Ïr1TE('PLEASE inpot file M W  FOE ร/ร.., ); 
SOTOXY{52,13);
8EADL8(FILEJA8E);

• r i f j i  MH1 DO 
8BITE(BB,SSJEJ[I]); 

m  I:ะ! TO iiËXl DO 
SRITE{RS,SS_PR_M[ I] ) ; 

FOE I:=l TO INDEX! DO 
8BIYE{BB,SSJDJ[I]); 

CLOSE(ES);
ASSIGH{P_T,'SS_PE.TXT’);SSHÏITSfP Ti■
“fÔr I:,l"To’lHDEXl do 

8BITELB{P_T,ST TPE[I]); 
CLOSE(P_T);
ASSI68{P_T,’ SSJE.TXT’); 
SEIEIÏE(PJ);FUS I:=l 70 INDEX! DO 

8BITELB(P_T,ST_TBE[IJ); 
CLOSE(P_T);
ASSI68(P_T, ’SSJD.TXT’);

»BITEL8{P_T,ST_T8D[I]); CLOSE(P_T);
ASSIGN{P_T,'032. TXT' ) ; EE8EIÎE(P_i);
FOE I :-1 TO INDEX! DO 
HSÎ7ELN(P_T,TD32T[ I]) ; 

CLOSE(P_T);

ASSIG8(BB,FILEJWBE);

ASSIGN(P_7,’002.TXT’!;



SEITELH{P_T,TD02T[I]); 
CLOSE! P J ) ;

5

ASSIGH(P T,’Ü0F2.TXT’);

HËITELS{P_T,T00F2T[I]) ;
CLOSE! PJ);
ASSIGNS T,‘DT2.7ir);
lo i I:-i~TO* IHDEI1 DO 

NRITELN(PJJ0T2T[I]);
CLOSE (PJ);
ASSIGSjP T,’DT02.ÎXT’);
"for I : i f i o ’ INDEX! DO 

รB ITELH (?_T,T0T02T[I]);
CLOSE (PJ);
ASSIGN {PT, ’ OTOF2. TXT ’ ) ;
"for I:-fro ’IHDEI1 DO 

SRITELH{P_T,TUTOF2T[I]);
CLOSE (PJ);

NRITE(’ p l e a s e ’ INPOT FILEHAME ร /ร  H O T ..’ );  
GOTOXY{5 2 ,1 5 ) ;READLN(FILEJAHE);
ASSIGH{5B .FILE JANE);
FOR I:-! TO IHDEX2 DO 
88ITE(RE,8EJj[I]);

FOR Î:ะ! TO IHDEX2 DOIII
CLOSE(SR);'1 ~

HRITE(’PLEASE*ISPOT FILENAME ร/ร HOC..’); 
60?0XY{52,17);
READLN(FILEJAME);
ASSIGNfRR, FILE JANE);
t  f  U r n  *

NRITE(RR,REJ(I]);
FOR I:ะ! TO INDEXÉ DO

NRITE{RR,NOJ[I]);
CLOSE(RR);

HRITE!’please’INPOT FILENAME ร/ร NÜCC..’); 
60T0XY(52,19);
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2EADLN(FIL£JAME); ASSIGNER, FILEJAHE);
FOB I := l  TÔ INDEX2 DO
r ï ï - ' f S l m
S S m .NBIîE(RR,H Ü_0[I]);CLOSE(8 8 );

ASSIGN (P_T, ๚ ร _P8.TXT’ ); 
8ENRITE(PJ);
F08 I:ะ! TO IHDEX2 DO 
WR ITELS{P_T,ST_TPR[I]) ; 

CLOSE(P_T);
ASSIGN(PJ, ๚ ร  J E .  TXT1); 
S E M T E (P J );FOR I : ะ! TO INDEX2 DO ' WRITSLS{ F _?1HT_TRE[13);
vLOb&( r _ i  ) ;
ASSIGN! P J ,  ’PNÜCJXÎ’ ); 
SEMITE (? _ ? );
I I  p j ! S i m ;CLOSE! P J ) ;

ASSIGN {PVPNOCC. TXT’ !
h u t f f i i i  i  ù \ I  _ i  ) }

m  I:ะ! TO INDEXE DO 
3SI7ELH{ P_T,T80CT[I] ) ;

ASSIGN!? V PNOCCC.TXT’);

I  -BS ÏWRITELS(P_T,TSDCCT11]);
CLOSE! PJ);
ASSIGN'JJ,’0313. TXT1);Ils,
CLOSE! PJ);
ASSIGN(P_ใ,’0T13.TXT’);
"for I: ะ!"!o’ INDEXE DO 

iRITELH{?_T,T0T13T[I]); 
CLOSE (PJ);
ASSIGN(P_T,’OTO!3.!XT’);
FOR I.-1 lO INDEXE DO 
MITELN ! F J ,TOTOl3T[I)); 

CLOSE(P_T);
ASSIGN(PJ, ’0T0E13.TXT’);
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D V H D T T F / p  Tl;î v u i t l V i  x c i \ i __i  /  >

CLQSE(P_T);
3EGI8{MAIS}§r
asfiîwบนน l  i t

IhUL a u  เajTCT»
ÇTAST:
PSOClÊS;SOTOn{14,24); M T E ( ’ ARf TOO SOEE TO SAVE [ใm ? ’); 
8SAD(SB0,PP),IF OPCASEÎPP) -- T  TBE8 SAY'EJETAIL;
3 0 T 0 I Ï ( 1 4 , 2 4 ) ;  ฒ ! ร ท »  YOU ' ฒ ?  TO TEST (Y/H) ? ’ ) ;  
i m  KBD, FP);

DHTIl ' OPCASE(PP) ะ ๚ , ;
รïb lt t
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PROGEAH 5
TYPE FIVAER ะ FILE OF SEAL;
VAR ?,F1,F2,B,ST,BTi !b!2,B_T1,B T2,BWl,BB2,ajl,BJ2 

51,52, ฒ  113EÜ2, SJffiD 11GJEÜ21BC, B J 1 , BJ2
01,02,03, OT, DTI, DT2, TINUIN2, TOOTÏ, TQ0T2.3G1.3G2 
FBI 1 PP.21GJR1, G JB2, ftl 1 «2, fi J l , GJ2,8j81, B_G2 
ILK,TB1,TB2 ,SSI,P.E21 HA,sc,3GCCC1,3GCCC2,BHCCI,3HCC2 
8GCC1, BGCC2, SO, HO J 1 SOJ.HOTl 18DT2JDT, N0_T1, NO_T2 
H0CC1.S0CC2,80CCC1,S0CCC21BSCCC1,3HCCC2,BTOl , 8T02 
301,302,3051,B0F2,3T0F113YOF2,DTO,OTOF,00,30F 
A7GQ, BE, AA, A, ?, YG, CP, BO AS, BS, G J ,  G_K, L, 7, YL, YL2, HJ, 5J 
SE JJ2,PRJ2, SO J2, HE J13,P8J13,HO J13,80 J13,H0_013 
TPR2, THE2, ÎH02, ÎPP,13~T?,I1 J, TH0C13, T80CC13, TS0CCC13 
TO32,T0C2,T0CC2,TBT2,T3O2,T0OF2,?0TO2,Tl]TOF2bB lZT032T,T0T2T,Ï002T ,T00F2T,T0TO2Î,TUT0F2T 
T 0 3 1 3 Î , T D T 1 3 T ,T Ü Î0 1 3 T ,7 Ü T 0 F 1 3 T
I ,J ,SES,1805X1,110812 : INTEGER;
LIHE55 : ST8I86{20];
PP,CAS,PI : CHAH;
55 : ST2I8SC2];
FILE JANE : S?RING[15];
BB : FIYABR;
PJ : FIYAST;rïïoc, PNUCC, PNOCCC, N_cc, H CCC: FIVART; 

FONCTION GJ0P(01,02,03:mL) : REAL;
OOP: ะ (01*02)/Q3;

FONCTION V 0 5{X I,52,53,14,55 : REAL):  SEAL,
BEGIN

A8SAYU..3] OF SEAL;
ARRAY!1..3] OF SEAL;
ARRAY[1..3] OF REAL;
ASSAY!1..3] OF SEAL; 
ARSAYÙ..3] OF REAL;

ARRAY!1 3 ]  OF REAL;
ASSAY!1..3] OF SEAL;
ARRAY!1.-3] OF SEAL;
ARRAY!!..200] OF SEAL; 
ARRAY!1..10010F SEAL;
ASSAY!1..100Î0F SEAL;
ARRAY!1..100]0F REAL;
ARRAY!1..50]0F STBIHG(22]; 
ARRAY!1..10010F STSI8G[22]; 
ARRAY!1..5010F STRING[22]; 
ARRAY!1..10010F S!BIBG[22];

YOK:-({{51-52;*53)/I4)+55;
FONCTION VOP{Y1,Y2,Y3,Y4,Y5: REAL): SEAL; 

BEGIN
70P:=Y5-{{{Y1-Y2)*Y3)/Y4);

procedure’ START;
LABEL AGAIN;
YAS 05 : CHAR;

“ | | u ,
NRITKLINE55);
w m m , ■ จ); SRITE!’Tie’); 
G0MY(3U); SRITE!'Tout j; 
G0T05Y(!?,?); SRITE(LINE55); 
50T0XY 20,3); SRITE! T ) ;  
G0T05YU7.3); SRITE(’3’i; 
GOTOXY(20,10); SRITE! 2 I; 
G0T0XY(17,11); SSITE(LINE55); 
GQT0I!(20,12); SRITE!T); 
G0T05Y(1?,13), SRITE!'!’]; 
G0T0XY(20,!4); SRITimi 
GOTOXY!17,15); SRITE{LINE55); 
GOTOXY{20,16); SRITE!’ท ;



G070XK 1 7 ,1 7 ) ;  ฒ « { ’ 2 ’ );
G0T0XY(2Q,18); r a < ’2’);
30T0XT(17,19); 3BITE{LIHE55);
G070XYU5,1); WRI7S('DEHSI7T OF GLYCESIHE ะ ’};i r
G0T0XY(32,3);
GOTOXYdUli; IBITSdSYoluse of glycerine ะ '); SEADLH (YG);
307017(37,21);
ฒ ใ E {7 G :5 :2 );
G0Y0XY{15,23); ffll!8{’fijffiu, slope ะ , };SEADLH (A S);
GOTOXY{29,23);SSTTTf • 0 • 4 \ •
fiOTOXYt«โ23>- พ [ พ : intercept ะ ๆ;111H8ITE(BS:10:5);
5T)P T - -  ! f f l  3 nr,rvtt 1 • - เ  i v  y ü v

u ÔTOXYdd, น*2)+I*2+4); S E ADL Hf }; 
GOTOXY{24,(1*2)41*2+1); BRITÏ{TIHl[i]:5:2); 
GOTOXT{24,{î*2)+I*2+6); 8EADL8{TI82[i]); 
GO?OXY{24,(ï*2)+I*2+6); miTÏ(TI»2[i]:5:2);

FOR i : =  1 TO 3 00 
BEG Di

G0T0XY{31,di2)+I*2+4); READLH(TOOT1[I]}; 
GÜTQXYI31, ( I*2)+1*2+4 i ■ RRITE{T0DT1 [I] : 5:2) ; 
G0T0XY(31, 1*2 i+I*2+6 i ■ REABLH{T0ÜT2[I] ) ;

 ̂ QOTOXT{31,{I*2)+1*2+6>; BRI!E{!0UÎ2[I]:5:2);

HSITE{ ’ ARE YOO SURE 18 THIS un...{พ)....')-, 
REPEAT

G0T0XY(80,24);
RSAD(EBD,OR) ;
IF OPCASÉIOÉ ะ T  TRES

OHTIL SPCASEIOKI isV y’, ๚ฯ;
PEOCEüDSE FIHBJOLS;

p:=(100*{Y6*GJ)/92.09)/{((YG*GJ)/92.09)+(40/H));
PSOCEDDRE FIHD.CP;

•vP-=(-0.00365*80} +0.902119;
PROCÉDURE FIND_G_K;

IF VGะ60 Î8E8 น : -  5.32739613;
IF VG ะ50 Î8E8 G J :  ะ ï. 355415347;



IF VSะ40 TBEH (น:ะ 0.385434565;
PWCID0ÏI FIHDJJEü;
BSGIH

BEGIHi Mï.nun'ะ îïP/f/À5//TRim4973u 4 ร?น!.ร/!!น!:
SJED2[I]:= E2P(((AS/(?B2[I]+273)i I 8si*LN(10));

F » i i  •LU K Ü >

pijôÔpüES ACCESS J ;
IF TB1[I] <26.58 THEH 
. „ T

IFTBim < 32.23 TBEH
1 V 11

IF m m  < 37.79 TBEH 
_ CAS:ะ '2’

IFTB1[Î] < 48.9 TBEH

:f"tB1[I] < 50.01 TBEH 
CAS:: '4'

IF TS1[I] < 71.12 TBEH 
CAS. : '51

F i  F Fhuùù

Fi F Fau U U
IF 7B1[I] < 03.34 TBEH
F I C Puuiÿu

CASK CAS or""" 15 ; T ;
> y  BEGIH

K1[I] ะ: M {ni[I],21.11,0.006,5.56,0.3451*1.49; 
PB1[I]:: 70P(TB1[I1,21.11,0.91,5.56,6.83); 
e JB1 [11 : : fi_Y0P( CP, ร JffiOl [ I l, fi J )  *3.6;

SHD;
11 » BEGIH

Kl [Il :: VMITBIUI,26.87,0.006,5.55,0.3511*1.49; 
FRI[I]: : ?0P(7Bim,28.67,0.74,5.55,5.92);
S_PB1 [II:: fi 70P (CP, c เฒ ์ [ 11, น ) *3.6 ;S8D?
KHI] ะ-ะ Y0Ï{TB1[I1,32.22,0.006,5.55,0.3571*1.49; 
PBlfi]:: 70P{T81[li,32.22,0.81,5.58,5.18);
G _PKi [ I ] : : 6 70PÏCP, fiJBOl [I] 1 ร J)*3.6;

,3. : È ,
รุ![I] : : VOK{TB1m,37.78,0.009, 11. 11,0.363!*1.49 ; 
PSlfî]ะะ 70PÏTB1[II,37.78,0.92, 11.11, 4.57}; 
fiJS1 [Ilะ: fiJOPÎCP,fiJŒ01 [Il,น ) *3.5;

EH B;> 4 » BEGIH
S1[I] ะะ 70R(TB1[I],48.89,0.007,ท . ท , 0.3721*1.49; 
PR»[Il:: 70P{TB1[11,48.89,0.84,i l .11,3.85);



f i _ P B l [ I ] : =  6 _ 7 0 P ( C P , S J * E 0 1 [ I ] , S J t ) * 3 . 6 ;
:ร' : BM

K i l l ]  .•ะ 7 0 K { T B 1 1 I ] , 6 0 . 0 , 0 . 0 0 6 , 1 1 . 1 1 , 0 . 3 7 9 ) * ! . 4 9 ;P S ! [ I ] : -  7 0 P { ! B l l l i , 6 0 . M . « ,  1 1 . 1 1 , 3 . 0 1 ) ;3  _ ? ? . 1 i n  : ะ  ร  J O P  { C P , ร  J ff iO  1 น ] , ร  J  )  * 3 . 5  ;
' g '  ; gVQJJJ

°  K i l l ]  : ะ  7 0 K I T B 1 1 I ] , 7 1 . 1 1 , 0 . 0 0 5 , 1 1 . 1 1 , 0 . 3 8 5 ) 4 1 . 4 9 ;  
P R 1 1 I ] ะ -  7 0 P 1 7 B 1 Ï I ] , 7 1 . 1 1 , 0 . 3 6 , , 1 1 .  1 1 , 2 . 5 2 ) ;Q P R l [ I ] ะ -  e _ 7 0 P ( C P , e j œ o i l I ] , G J ) * 3 . S ;

T : S n  "K i l l ]  ■ .ะ 7 0 K { T B l [ I ] , 8 2 . 2 2 , 0 . 0 0 3 , l i . 1 1 , 0 . 3 9 0  ะ * 1 . 4 9 ;  
P K l l I ] : -  7 Q P ( T B 1 I I ] , 8 2 . 2 2 , 0 . 2 7 , 1 1 . 1 1 , 2 . I S  ! ;ร _ P S 1 [ I ] ะ -  G J O P ( C P , G j œ o i l I ] , 8 J ) * 3 . ร ;

ESC;Jjj» ■ BEG I S
K i l l ]  ะะ 7 ü K { T B l [ I ] , 9 3 . 3 3 , 0 . 0 0 2 , 1 1 . 1 1 , 0 . 3 9 3 1 * 1 . 4 9 ;  
P S I ( I ]  : ะ  7 0 P  j TBj  1 1 ] ,  9 3 . 3 3  0  2 2 7 ,  แ . 11 ! .  3 9 )  
S J R i l l ] : ะ  8 J O F ( C P , G J K Ü 1 [ I ] , 8 _ K } * 3 . 8  ;

ESP;
END;

M B ; _pyn/',7nnç? ÀÎ!?"! ใ??.รุ. '} -L W v ’/ a i / \ / û a  แ พ a บ ่บ ่_ ï t  >aïCTBน ü  น ิ  L It
IF TB21I] < 28.68 7BES

CAS:-- -’A’
ELSE
IF TB2[โ] / 32.23 THEN

CAS:ะ -r i ’?ใ q*น น บ ่ น ่

IF TB21I] / 37.79 THEN
CAS: ะ ; ท ุ J

ï! qÿa u ù a

ÏF ณ [ï] / 48.9 1THEN
CAS: ะ ' y

FT Çj?น น บ ่ h

IF TB21I] \ 80.01 THEN
CAS: ะ ’4'

ELSE
IF 7B2[I] / 71.12 THEN

CAS: ะ '5 '
ÏF TB21I] < 8 2 .2 3  THES CAS:ะ ’ ร ’

IF TB211] < 9 3 .3 4  THSH CAS-ะ T  
ELSE

CAS:ะ ’ 3 ’ ;
CASE CAS OF

K 2£I] : ะ 7 0 K {T B 2 tI ] ,2 1 .1 1 , 0 . 0 0 6 ,5 .5 6 , 0 .3 4 5 ) * 1 .4 9 ;  
P B 2 l i] : =  7 0 P { T B 2 l ï j ,2 1 .1 1 ,0 .9 1 ,5 .5 6 ,6 .S 3 ) ;8 J B 2 1 1  ] : ะ 8 J O P  ( CP, G MED211 ] ,  G_K ) * 3 .6  ;

SHD?
K 2 [I]  : ะ 7 0 K IT B 2 U ],2 6 .6 7 , 0 . 0 0 6 ,5 .5 5 , 0 .3 5 1 ) * 1 .4 9 ;  
P S 2 { I ] :=  7 0 P IT B 2 1 I] ,2 6 .6 7 , 0 . 7 4 , 5 . 5 5 ,5 .9 2 ) ;
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3_P 22[I] : - ร , 70?{CP,G_MEU2[I], s  J ) « .  6 ;
m

K2น ]  7 0 K (!B 2 [I] ,3 2 .2 2 ,0 .0 0 6 ,5 .5 6 ,0 .3 5 7 )* 1 .4 9 ;
P82[I'j:ะ 70P(TB2[I],32.22 0.61,5.56,5.18);
S J H 2 [ I ] : ะ ร J O P (C P .3 J E 0 2 [ I ]  1 ร J ) * 3 . 5 ;

SND~
>y BEG IS

K2[I] :ะ 70K(7B2(I],37.78,0.009,11.11,0.363)*1.49;
?R2น ] ะ -  V 0P{TB 2[I1,37.7 M . 9 2 . i l .  1 1 ,4 .5 7 ) ;
G_PS2[ I ] : -  รJOP( CP, G JKB2น ] ,  S_K) *3. ร;

T  : S b  '
ร2 [ I ]  := 7 0 K { IB 2 [I],4 8 .8 9 ,0 .0 0 7 ,1 1 .1 1 ,0 .3 7 2 )* 1 .4 9 ;
PS2[I]ะ = 70P(TB2[I], 48.89 0 64, 11 11,3.65);
G_P82 น ] : :  G j o p  ( CP, 6_HE02 [ I ] ,  G J U  *3.6 ;

END?
โ.2 [ I ]  ะ 70K (T B 2tI],6 0 .0 ,0 .0 0 6 ,1 1 .1 1 ,,0 .3 7 9 )* 1 .4 9 ;
PB2น ] : -  ? 0 P { T B 2 [I ] ,8 0 .M . 4 9 ,1 1 .1 1 ,3 .0 1 ) ;
G_?52น ] :  - รJ O P ( f i , 8 J E 0 2 [ I ] ,S J ) * 3 .8 ;ÏHÎI-ÙLÏÏ/ )» £ ) . nggjij

ไน!] :ะ 70K{TB2[I],71.11,0.005, 11.11,0.385)*1.49;
PS2[I] -  70?(7B2[1],71.11,0.36,11.11,2.52);
ร ,? P.2 น ] : ะ G JO P  {CP, ■ ร, ÜEU 2 น ] , G J )* 3 .S ;

SHD;I >ๆ ^EGIH
S2น }  V0R(TB2[11 ,8 2 .2 2 ,0 .0 0 3 , 1 1 .1 1 ,0 .3 9 0 )* 1 .4 9 ;
PS2 [ 11 : -  Y0P{TB2น ] ,  8 2 .2 2 ,0 .2 7 ,1 1 .1 1 ,2 .1 6 ) ;
3 _ ? B 2 [I] :ะ 6 _ V 0 ? (C P ,G JE 0 2 [I] ,G J ) * 3 . 6;

น '  : BsGIH
ร2น ]  :ะ 70K {T B2[I],9 3 .3 3 ,0 .0 0 2 ,i l .  1 1 ,0 .3 9 3 )* 1 .49;
PR2น ] - '-  70P(T B 2[I], 9 3 .3 3 ,0 .2 2 7 , 11. I l ,  1 .8 9 );
ร .PR2 น ] : -  G j o ? ( C P ,  G J E 0 2  น ] , G j )  * 3 .6 ;

SHD;
END;

PSOCEDÜSS ACCESS_3;
{ WÀTSR/GLYCESÎNE }

Q U I] : - V * DTI[ I ] ;
ร—'ริ2น ] : -  7 * ร ,D * c? * DT2[I]  ; 
m  { ABS{Q1[I]) + ABS(GJ2[I]))/2;

I? TLH{I] -- 0 Ï3EN 
01 น ] : -  0
U1[I]:=(A7GQ*60* O.ÛQl)/(NA[I]* TLM[I]);

VL .'ะ 7/{2*60*l.Ql406))/A;
8 E 1 [I ] : - (DE *YL * P )/(H E 0 1 [I]* 0 .0 0 1 );
EE2น } :ะ ;DE*VL*G_Dïî000ร/{G JEU2[Ii *0.001 );

{CASE C-i ะ iBEORY]ATIfTl :: /fi HtXIPtû ร?«.ร/รรtmiUt/SIP/fl 4«J/Pl1fTllH t  jnmi/BE: 
Ï î 2 ( l ]  •ะ to 'i* (E X P (0^87*L R {S E 2 [I])i)t(E X P {o’ 4ไ ร (gI pR Ïน ] j n  น ้น ิ) / DI; 
3T [I] : ะ 1 /  (น /ส ิ Tl [ I D  4 ({ 0 .6 * 0 .0 0 1 ) /1 4 .006) 4 ! i/B T 2 [I] )} ;
OT I : ะ OT น ]  / 4 .8 8 ;
OT{li ะะ 0T {I1*5.8783;
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8071(1]:= 87111] JE / 0(1];
8072 [I : ะ B72ÎI] JE / G J ;

ใ 701(1] : ะ {0.03ï {£XP{0.75iLH{HS 1 [I]) 5 )i{EXP{0.57*LH{PH 1 [I ;) ) J * X1(I])/DE; 
H702UÎ : ะ j 0.08 j  EXP {0.75 JH ( RS2 ( I i ) I ) * {EXP ( Q.57HS{ร_P52ÇIÏ)3; * SJ)/DE; 
3T0(i] :ะ 1 / {(1/BTOUIl) ♦ ({0.s»0.00D/14-006} ♦ ( 1/8702(1]));
070(1] 070[I] /4.33;
OTOE I] 070(11*5.8783;
9TOFKI] : = ( 0.2 3 * {ESP ( 0.66 ïLH {HSU I ] ) )} ï{ SIP ( 0.4 *L8 {PHI [ I : ] > ) U l f l M ,  
3TOF21I] .■ ะ (บ่.23USX?(0.S6JH<RE2(I])))UEX?(0.4JH(G_?B2(I]))) * รุ่ j) /H ; 
070FÏÎ] .•ะ 1 / ((i/HTOFHIj) + {(0.6*0.001)/14.006) * i 1/BTOF2U]));
OTOFÈI1 :ะ OTOFÎI] /4.88;
070F I3 ะ: OTOFt11*5.6783;

{CASE 8C-1 ะ B» 3SE COHBSLATIOH FROM THEORY ]
871(1] (0.2UEXP{Ô.67JH{REl[I])i)*(EXPi0.4JH{PSl[ï]m < Ki(H)/DS; 
3.72(1]:= 01(1 ]/( 1-01 ( I] *{ 1/BT1 [I]+(0.0006/14.006) ) 5 ;
8071(1]:: 871(1] JE / S1[I];
80.72(11:= 8.72(1] JE i  s i

รท l 'I Z  ชุ/, .'? - ฝืน HQใ? P P lû îîh  **P7n« vT'iTtf îip 1? ไ

88CC1 [IV- ! 0.006i8 i  U kx?( บ่!,35 ï U {RII [!]}}}นุ ESP {î . 38‘ LH ( ?R1 น]) 5 5 *81 î I ! ) /DE ;
3GCC2 I :: 01U1/E 1ง ุ่1[1]?{1«1 [I]i|ô.0008/14.006))3;
80CC1(Î]:: SBCC1[1] * 31 / Sî[ï];
80CC2(I]:= 8SCC2ÎÎ ï 3E / G J ;

{CASE 8C-3 : B if USE COSBILATIOH FROM OPT. F)
88CCC1 [!]:-- {0.17755*{EI?{0.85m8(8Sl[I]33)*{2IP{0.4*y(?81[I])))*81[rj)/0ï; 
8GCCC2EI]ะ: 0i [I]/(1-ü1[11 1 /BWCCC1[I]4<0.0006/14.006)3);
SÜCCC1 [î] : - 3HCCC1[I] i DE / รุ![โ];
80CCC2ÎI]:: SGCCC2ÎÎ] % DE / si;

PROCEDDRE ACCESS.4;
{ GLÏCERIHE/GLYCERINE }

3J1(I]: = Y * GJ t CP * DT1[I];
SJ2ÎI]:: Y t GJ * CP * DT2[lj;
AvGQ:- { ABS(GJU(I]) + ABS{S_Q2[I])) / 2;
IE ?LM(I] ะ 0 THEN 

01(1]:= บ่
'"ไ}น!]:: mm* 0.001)/{8A(I]* TLM[I]);
32(1]:: OUI] / 4.38;
9(1] :: (2*01[I])/(l-{Ôl[I]*(((0.6*0.001))/14.008)));
VL ะ: (Y/U JQ*1.0EJ6))/A,
RE1(I]: : {pÈ* Yl*G J*  1000i/ {รJffiO 1 [ ï ] *0.001 ) ;
RE2 I ] : : pm*G>1000 /(S JE02[ I j*0.001 i ;
RC ( I ] *— {RE1 [ î ] "i RE2 [ ï ] ) /2 )

{CASE c : EXP }
8(1] - {2*01[I])/(H01[I]*{{{0.6*0.001)1/14.006)));
80(1]:: { BEI] * DE) /GJ;{CASE C"1 : THEORY }
TU - (0.2*{EXP(Q.67JH{RE1(I])))*(EXP(0.4JH{G_PE1[I]))) t GJl/DE;

972( 1] :: (0.2*(EXP(0.S7 JH(RE2(I])))*(EXP{0.4JH{SJR2(I]jj) t sii/DE;
OUI] .■ะ i / ((1/HT1(I]3 + {{0.6*0.001 )/14.006) i { 1/872(1]));
OUI] .•ะ OUI] /4.88;
OUI] :: 0T[I]*5.6783;
HUI]:: (H71(I]+BT2[I])/2;
80T(Ï]:= 9T(I] JE / G_k;

{CASE C-2 ะ GLYCERINE OPT }
901(1] :: (0 08*(EXP{0.75JH{REl[I])))*(fXP{0.57JH(G_PRl[I]))) » GJ)/DE;
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S02[I] :ะ (0.08*(EXP(0 75*LH{BE21I1)))*{EX?(0.57*LH(0JB2[I1))) * G_X)/BE; 
com :ะ 1 / {{1/BOl[I]) 4 {{0.ร»0.0uli/14.008) 4 I I/BC2[li)i;
00 I] :ะ ooil /4.38;
00[lj .■ะ 00[lj*5.S733;

{CASE C-3 ะ GLYCERINE OPT.F}
OOFUI] : ะ {0.23*(EXP(0.66*LN{BE1[I])))*{EXP{0.4*L!I{G FRIII]))! * G ร)/จร; 
30F2ÎI] := (0.23*{EXP{0 66*LH(RE2(Î]}))*(EXP{0. 4*LH(gIpR2[ I] ) ) ) 4 G J)/DE; 
OOF[I] :ะ i / {{1/H0F1[I]) 4 ({0.8*0.Qoi)/14.008) 4 { 1/H0F2[I]));
BOFÎlj .■ะ OOF[I] /4.83;
OOF[I] OOF[I]t5.S733;

{CASS M  ■ 3LYCEBIHE iOPT }
BTÔiU •ะ {0.02*{ixP(0.37*LH(BEl[I])î)̂ (SXP{0.78*LH<S_PSl[I]))) t  GJ)/DE; 
ST02[I] :: (0.02*(EXP{0.37*LN(BE2[I])!)*(gXP(ô.?8*LN(G3R2{I]j)j t GJ)/DE; 
OTO[I] :ะ 1 / (U/BOim) 4 {(0.6*0.001 )/14.006) 4 ( ï/B02{I])i;
OTO[I] :ะ OTO[I] /4.88; 
oioflj ะ: DT0[I]*5.6783;

I f ’ SÇ.y r»_R -  l’ IYPCTTH t’ Tf)P? ร')
BT0F1[I] : ะ (0.4*(EXP{0.55*LS(SE1[I]) ) )*{SXP{0.4*L8( ร _PR1 [ I ] ) ) )  t  G_X)/DE; 
3TOF2[I] .■ ะ ( 0.41 ( S2P{ 0.5 5*L8( SE2[ I] ) ) } * { SXP{ 0.4*L8( G_?S2 L I] ) } )  * GJU/DE; 
OTOFU3 ะ- 1 / {(1/HTOFlน]} 4 {(0.8*0.OOîî/14.006) 4 { 1/N70F2[I])); 
ÜTOF[ïi ะ- OTOF(i] /4.38;
OTOFU3 .•ะ OTOF[I]*5.S783;

PSOCEDÜBE ACCESS J ;pifs'; ไ:..
01(1]:ะ{JWQ*60* O.001)/{NA[I]t TLUdl);

| | | | ‘| s | e ia1,0,0!!;
YL2 ะ-- {{Y/2+?/3)/(2*60*1.0E+rô))/A;
SE2[I]:: (M*?L2*P)/(MEÜ2[I]*O.Q01);

{CASE C-l - TBEORY }
STljl] ะ: (0.2*(EXP(0.87*LH{RE1[I])))*(EX?(0.4*L8{6_PR1[I]))) * G_K)/DE; 
BT2[lj ะ: {0.2* EIP 0.67*LB{BE2lii ))*{EXP{0 4*lB(PB2Ui) * X2[Ï])/DE;
07 ij ะ: 1 / {{1/BT1[I]) 4 {{0.6*0.0015/14.006) 4 ( i/HT2[I]));
OT I ะะ OT[I /4.38;
OTÎI] ะ: 0T[I]*5.6783;
S0T1 I]:= 3Ï1ÏI] *DE / G E;80T2[I ะ: BT2UÏ *DE !  E2(I];
8T01[I3 ะ: {Ô.02*{EXP(0.87*LH{BEl[I3m*{EXP{0.78*L8{G_PBl[I3))) 4 G_ร)/PE; 
8702ÎI] ะ :  (0.02*{IX? O.87*LN(RE2(lj)))*(£XP{0 78*l8{?82[[j) * E2[I])/0E;
070(1] ะ: 1 / {{1/8T01[I]) 4 {{Q.S*O.OO1)/14.0O6) 4 { l/BT02(I])j;
IJT0ÏI3 ะ:  OTQ[I] ,4.38,
OTOÏIÎ ะ: OTO[13*5.6783;
RT0F1[I] ะ:1{Q.4*{EXP{0.55*UI{BEl[IJ)))t{EXP{0.4*L8(GJBl[I]))) * G_ร)/DE; 
BT0F2 ïj ะ- io.4*{SXP 0.55*L8{BE2{lim* ËXP{0.4*L8{PB2{Il))i 4 X2(ï]j/DE; 
OTOFUl ะ- / {{1/BTOFl[I]) 4 {{0.6*0.OOD/14.006) 4 { :/BT0F2[I])i;Jiiiir
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3T2(I] .•ะ (0 2»(EXP(0.67*L8(BE2[I])))*(EXP(0.4*LB(P32[I]))) * E2[I])/DE;
R_T 1 [ I ] : =• 01[I]/{l-01[î]*{i/HT2[I]+iÔ. 0006/14.006)) J;
HOUI]:- 3j i m  *DE !  G J ;
30T2[Ï]:= BI2[lj พ  !  รุ่2[I]{CASE acj ะ Bv OSE C0RSELÂTI0H FROM OPT.}
â c C 2 [ l i : = { 0 . 0 0 6 2 8 1 * { E X P { 0 . 9 5 7 0 t L H { B E 2 t I ] ) J ) * { E X P ü . 3 8 * U I ( P B 2 l I l ) ) ) « 2 t I ] ) / M ;  a G C C i f î j : ะ 0 1 [ ï ] / (  H j l [ I ] * { 1 / B H C C 2 [ 0 . 0 0 0 6 / 1 4 . 0 0 8 )  ) ) ;
HOCClîïj:: BGCClil] * DE / G J ;
S O C C Z î i j : ะ B8CC2ÎI] î DE /  ผัน];

[CASE îiC-3 -- Bv OSE COMALATION FIOM OPT. F)
5»CCC2[I]:= {0.17755t(SIP{0.8580*LÉ{lE2m)))*{EXP(0.4*L8(PB2[I])})tE2[I])/DE; 
3GCCC1 I : ะ 01[I]/{1-ฮุ่1[1j*(1/BSCCC2[I]i (0.0006/14.008)ร); 
s o c c c 1[I]:= 3SCCC1[I] ร DS /  G_X;
H0CCC2(I]ะ- SSCCC2ÎI] t DE / K2[I];

PROCEDURE PROCESS;
% .  1 » ,  SeBEGIN

?B 1[I] : - ! T IS U I] + T00T1[I]) /  2;
TB 2{I]:=  ( T I8 2 [ lj  i TOUT2[I]| H\

i>Jl 1M EO H I]:ะ (l/{ 2 .1 4 8 2 * { { 7 B l[I]-8 .4 3 5 )+ S ft8 T (8 0 7 8 .4 + ({ T B l[I ]-8 .4 3 5 5 * (T 5 1 [I]-8 .4 3 5 ))!)-1 2 0 ))* 1 0 0 ; 
MX02[I]:= ( 1 / ( 2 . 1 4 8 2* i(T B 2[I]-8 . 435j-tSORTI8 0 7 8 .4 U ( ! B 2 [ I ] - 3 .4 3 5 ) * ( Î S 2 [ I H .  435))})-120))*1 0Q ;

FIHDJOLE;
FIH D JP;
FI BD J  J ;
F IB D JJÉ O ;

D î i ï î m ’ îO O T im  - T I S U I] ;
M2 I ] :  = ÎO O Î2[I] -  T IH 2 [lj;
IF {TIH 2[I] -  TOOT U H )  /  jîO M 2 [I ]  -  ÏIB 1 U 1 ) < 2 .5  Î8E8 

TLM[I]:= ({T00T2ÎI] + TIB 2[I] ) -  (TO U Tim  I T I H l[ I ] ) ) /2
a TLM[Ï]ะ = {{TIH2[I]-T0DT1[Ij)-{TOOT2[I]-TI81{I])}/LH{{TI82[I]-T0DT1[I]■/(T00T2[I]-TI81[13));
IF I ะ 1 TBEH ACCESS J ;
IF I ะ 2 TSE» ACCESS 4;
IF I ะ 3 7SEH access' 5;

SHB;
PROCEDURE SAVEJETAIL;

SEJ2[IHDSXU1]::RC[2];
PS J2 [ IHDEX U1 ] : ะ ( G_P81 [ 2 ] +G_PR2 [ 2 ] ) /2 ;
R0J2 INDEXi+ij:ะรุ่0J2];
T8Ë21 8DEIM]:ะ 8C[2} STB{TBE2[IBDEïltl]:22:15,TK2T[IBDEXl+l]J;
TPR2 IBDEX1+1 :ะ {G_PSI[2]+GJS2(2])/2; STB{TPE2[IBDEXM]:22:15,!PB2T[IBDEXlil ; 
T8Ü2[IBDEXM]:ะ B0[2]; STB{T802[ISDEXl+lj:22:15,TB02T[IBDEXl+lj);
RS_M13[I»DSX2+1]ะ- RE2[1];
SÏJ13 IBDEX2+2]:ะ RE1[3];
PSJ13[IBDEX2uj:: fl_PB2[l];
PBJi3[ISDEX2*2]: = GJR1[3];
HUJ13[I8DEX2+1]: = B0_T2[1];
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m  H13[ISDEX2+2]:= ร!บ![3];
P JÎ3  Iพ * ! ] : :  80CC2 i •
HBJ1311H8S2242]:: S10CC1Î3];
30 013[IBDEË+lj: = S0CCC2(lj; 
8ÜJ13[lHDEI2+2j:: H0CCCU3];
TFSÎ3{ IHDEX2+1] : = S_?H2[1];
!PR13[IMX242]: = SJP81[3]i 
TRE13[I8BEX24lj:ะ BE2[lj;
TSE13{ IHDEX2+2] ะ = RE1[3 
TNUC13(INDEX2-41 ]ะ- SU_T2[1];
T80C13[IRDEX2i2}:ะ H0J1[3]; 
rS0CC13[IHDEX241]ะ- S0CC2[1];
T80CC13ÎIHDEX2-42] : - 80CC1[3]; 
78DCCC13[IHDEX2+1]ะ- 80CCC211]; 
T80CCC13{IBMX2t2j: = 80CCC1[3]; 
ใบ32(๓ณ+1]:ะ D3[2];
TDT2Ù8DEX1+1}:- 0T[2];
NJ02[IBDEXl+lj:ะ 00(2]
TOOF2[IHDEX1+1] ะ ะะ OOF 2];
?nTfi9fÎSMÏI+11 -I f l TOf -”"mïïwi:"wra;
T0313[18DEX2+1]:= 03[1];
TD313[INDEX2+2]ะ- 03(3 ;
T0T13[I8DEX2+lj:= OT[ljjl  l l l l
ะ  ;
TOTOF13ÎI8DEX242]:-- OTOF[3];
IHDEX1ะ - ISDEX1 +1;
IHDEX2:ะ I8DEX2 +2;
PROCEDDEE SAYEJILE;
BSC IN

LSSCS;VlliH/vftj

8PJTI{'PLEASE1 IHPDT FILENAME FOE ร/ร.. 
G0T0X!(52,13);
SEADLN(FILEJAME);
ASSISE (EE FILE JAMS);
FOE I : ะ! tJ’iEDEXI CO 
ฒ ?E(SH,SEJ2(I]);
FOE ร:ะ! TO INDEXl DO 
P.ITE(EE,?SJ2(I]};
FOE I:ะ! TO INDEXl DO 
NEITE{HE,NU_M2[IÎ) ;
GOTOXY{2o!15 );
HBITSt'PLEASE INPOT FILENAME I/o SUT. 1”}; 
80T0XY(52,15);
READLSI FILE JAMS);
ASSISE(RE, FILE JAMS};SE8STTÈ.I88' -
Foi !:ะ! tÔ’i8DEX2 do 
38ITE(8R,8EJ13[I]);
FOE I:ะ! TO INDEX2 DO 
HRITE(ER,PRJ13[I]);
FOE I:ะ! TO INDEX2 DO 
8BITI(BB,80J13{I]);

STE(TPS13[I8DEX241] :  2 2 :1 5 ,?PS!3T[INDEX2+1 ]) ; 
STB(??R13(IHDEX2+2]:22:1 5 ,?PH13T[INDEX2+21 i ; 
STE(TRE13(ISDEX24l]:22:15,TEE13T(I8DEX2+l]);
STE(TEE13ÎINDEX2+2jะ22:15,TRE13T[INDEX2+2]i;
STE(TN0C13(INDEX2+1]ะ 2 2 :15 , TSDC13T[IHDEX2+1j) ;
S?H(TN0C13[INDEX2+2]: 22 ะ 15,TN0C13TCINDEX2+21);
STRÏ TN0CC13 [ INDEX2+ 1]: 2 2 :1 5 ,TNÜCC13T(INDEX2+ 1 ]); 
STR{ TN0CC13[ INDEX2-42] : 2 2 :15 , TN0CC13T[ INDEX2 42] ) , 
S7S{TN0CCC13{INDEX2^1]: 2 2 :1 5 ,TN0CCC13TIINBEX2+1]); 
STR(TN0CCC13ÎINDEX2+2]: 2 2 :1 5 ,TNDCCC13T[INDEX2+2])■  
STR(T032[INDEXl+1] :  2 2 :1 5 , TÜ32T[INDEXl+l]); 
STR(T0T2{INDEXl+lj:22:15, TGT2Î ISDEX1+1]); 
STR(T002(INDEXl+lj:22:1 5 ,T002T IBDEX1+1]j;
S7S(T00F2(INDEXl+1]: 22:15, TOO?2T[INDEXl+1]} ;
STR(TDT021ÎHDEX141j : 22:15,T0TO2T]IHDEX1+1j);
STR(TOTOF2(INDEXl+1]: 22:15, TÜT0F2T!: IBDEX1+11) ;
STS{T0313(INDEX2+1]: 2 2 :1 5 ,T0313T[INDEX2+1 ] ) ;  
3TS(T0313[INDEX2+2]:22:15, T0313TIISDEX2+2j);
ST2'TDTl3[INDEX2+1]: 22:15,7U713T[INDEX2+1])■  
STR{T0T13[INDEX2+2]:22:15,T0713T(IHDEX2+2]);
STR(T0T013[INDEX2+1]:22:15,TUT013T[INDEX2+1 ] ); 
STB{T0TO13(I8BEX2+2]:22:15,T0T013T(INDEX2+2]) ;
STR{T0T0F13[Ï8ÔËX2+1]: 22:15,TÜT0F13T[INDEX2+1 ); 
3?R\TOTOF13[INDEX2+2]:22:15,T0T0F137[INDEX2+2]);



riflKSfRBi :
GOTOXY{2o!17 );
ฒ ÏE(’PLEASE IHPOT FILENAME N/G soc..’); 
GOTOXT(52,17);
READLN(FILEJAHE);
ASSIGN(RR, FILE JAME) ;
ร ิพ  DO 
»HITE{SB,2Kjai3cII);
FOR I: ะ! TO I8DÈX2 DO 
«RITE (ร 8, PRJ13U]);
FOR I:ะ! TO INDEXE DO 
ฒ พ ุ่BB,HOJ13{I]);
CLOSE(88);
GOTOXY{20,18 j;HSITSf PLEASE IMPOT FILENAME 8/6 HOCC..■ ) 
« ใ {52,19);
READLN(FILEJAME) ;
ASSIGN{SS,FILSJAME); '
SEN8IT!(8R);
FOR î:-i TO INDEXE DO 
N8ITE(88,รุ่รุ่J13[I]);
FOR I:ะ! TO INDÈX2 so 
NRITE(8R,PRJÎ3[I]);
FOR I:ะ! TO INDEXÉ DO 
HRITS{รริ,Hü_013[I]);
CLOSE(SR);
ASSIGNAT,’GG_P8.TXT1!;
FU8J: ะ!Pfç5ÎNDEXl DO 
ฒ TELH(?_T,TPS2T[Ij);
CLOSE! PJ);
ASSIG8(P_T,’GGJE.TXT’);
1 1 1 ๒ 1 0 0
N8ITËL8(P_Ï,Î8E2T{I]);
S Ï Ï m ! 'GGJO.TXT’);

๒ 1 9 0  
ฒ !ELN(PJ,T802T[I]);
aS(PJ/NGPS.TXT’!; .
RENRITS(PJ);
FOB I:=1 TO INDEX2 DO 
BEIT ELN(PJ,TP813T[I]);
CLOSE(P_T);
ASSIGN (PJ, NG8E.TXT’);
REWRITE! PJ);
FOR I:ะ! TO INDEX2 DO 
N8I!ELNiP_T,TRE13T{I]);
ASSiGnIp j ! 'NG80C. TXT1 ) ;
SESRITE(PJ);FOR I:ะ! TO 1NDEX2 DO 
S8ITELN(P J ,  TN0C13T[ I] ) ;
aS ( P j !i GNOCC.TXT’!;
SENRITEiU);
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'OF: I :  ะ !  TO IHDEX2 DO 
3R I TEL1Ï ( F T ,  TSOCC13 T (  I ] ) ;
1 1 1 :  « -« .n r '):
I  i ’ โS B I T S L B { P _ T ,T 8 0 C C C 1 3 T [I ] ) ;  C L O S E (? _ T !;
A S S IG H fP _ T 1 *U 3 .T X T * ) ;
FOR I : ะ !  T 0 5 | s DEX1 DO 
8 R I T E L H ( P _ T ,T 0 3 2 T [ I ] ) ;  
CLOSE! p j ) ;  
A S S I G 8 ( P _ T ,’ 0 T . m ' ; ;
FOE I : ะ !  T O ^ S D E I l  DO 
8 8 I ? S L S ( P _ T , T 0 T 2 T [ I ] ) ;

I I e ip î)P 0 8  I : ะ !  TO I8D E X 1 DO 
H R I!E L H (P  T , T 0 0 2 T [ I ] ) ;

B ร !! R I T S { P J ) ;FOR I : ะ !  TO IHDEX1 DO 
8 R I T E L 8 (P  T ,T O O F 2 T [ I ] ) ;l l lo ïo 'n n l
H R I T E L S (P _ T ,T D T 0 2 T [ I ] ) ;  
CLOSE ( P j n ;
A S S I G H ( P T , ’ D T O P.T X T ’ } ;  
r ê l j : = !  w i l K I l  DO

I  y  0 3 , 3 . ๓ ' ) ;  

» t I T Ï L » ( P _ ! , ! 0 3 1 Î T [ I ] ) ;
I I  y ora ๓')!แ ร  0» R I ? E L 8 ( P _ T ,T D T 1 3 T [ I ] } ;

I  y ' « w ' n n ;
s f £ ;I R I T S L S ( P _ T ,T D T 0 1 3 T [ I ] ) ;
I  y  ’ s w a n n ;

R E B R I T E ( P J ) ;FOR I : ะ !  TO I8DEX2 DO 
H R I T E L 8 { P _ T ,T U T 0 F 1 3 T [I ] ) ;  
CLOSE! P j ) ;

3SG IH {M AIH }
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ร ; ; : ;
HA[1] :ะ 0.55;
HA[2] .•ะ 1.75;
HAC3] :ะ 0.4;
AA :ะ 0.05;
DE :ะ 5.26 t 0.001;
A :ะ 11.25 » 0.0001 t 0.313;
P .■ะ 1000;
L :: 44.5 t 0.01;
LISE55 : - ’— 7-------------------------------

REPEAT
BEGIN

START;
G0T0XY{14,24); WNITE{’ASE YOO SORE TO SAYE (Y/H) ■? ’);
IF OPCASE(PP) ะ T  TBIN SA YE JETAI L;
S0T0X7{ 14,24);" ฒ TE(’DO ใ00_ฒ โ!0 TEST { ไ m  ? ');
READIED,??!; 

outil’ OPCASE(PP) ะ 'S';
SAYEJILE;
END.

i



APPENDIX A6

DEFDBL A ,3 , C ,E ,F ,G,H ,K ,L .M,N ,R ,S ,W ,X ,7 ,Q,J
ว )M A l i i )  .API 1) ,XP(1) .WP(l)  ,G?(1) ,FH(1) ,FC(1) ,WH(1) ,WC(i)
ว ิ ; M T l H ( i )  1 TOH(i) , TAH(l)  T I c ( 1 ) . TOC ( 1 ) ,  7AC(i)  , XH(1) 1 KCI l !
DIM MMH{2) ,MMC(2) 5L?c 1 ) 1 r 'H l ( l )  . F C l ( l )
DIM Sri ( 1 ) 1 s c  i 1)  , CPH ( 1 ) , CPC ( 1 ) . 0 ( 1 )  . CM IN ( 1 ) . C M A X ( l )  , E ( 1 )
DIM R I l )  . R E C l l ) , REH( 1 ) 1HH( 1 ) , H C ( i )  , UAV { i Î  , 3 R ( 1 )  , A A S ( 1 )
DIM 3SI1) ,M0(1 ) 1.MTU(i)1NTUHl),MTU2(1) ,N(1),PC(1),?H(!)
DIM พ ( ร )
DIM AS !  1 ) , 3 S 1 1 ) , c s ( 1 ) , DS(  1 ) , W C S ( 2 0 ) , WHS ( 2 0 )
DIM N 1 S ( 8 )  , N 2 S ( 8 )
N l S ( l ) ะ "WATER"
N1S ( 2 ) ะ "SYRUP 20 w t X "
N 1 S ( 3 ) = " S Y R U P  30 'Hi'/."
N 1 S ( 4 ) = " S Y R U P  40 w i % “
N I S I 5 ) ะ " GLYCERINE 40 VO 1% "
N I S I 6 ) ะ " GLYCERINE 50 v o i r  
N 1 S 1 7)  ะ ' , GLYCERI NE 60 v o i x "
FOR 1 ะ 1 TO 7

N 2 S I I )  ะ N I S I D
NEXT I 
START:
CLS

o c a t e  1 , 1  : PRI NT  CHRS12 0 1 )  : 
rOR I ะ ) .  TO 77

PRI NT  CHRS( 2 0 5 )  ;
NEXT !
PR I NT  CHRS( 1 8 7 ) ;
FOR l ะ: 2 TO 23

LOCATE I ,1 
PRI NT  CHRS( 1 8 6 )  ;
LOCATE 1 , 7 9  
PR I NT  CHRS< 1 8 6 )  ;

LOCATE 2 4 , 1  : PR I NT  CHRS( 2 0 0  ) ;
FOR I ะ 1 TO 77

PRINT  CHRS( 2 0 5 )  ;
NEXT I
PRI NT  C H R S I 1 8 8 ) ;
LOCATE 1 8 , 1  : PR i NT CHRS 12 0 4 )  ;
FOR I ะ 1 TO 77

PRI NT  CHRS( 2 0 5 )  ;
NEXT I
PR I NT  CHRS( 1 8 5 ) ;  
l o c a t e  2 4 , 2 4  : PR I NT  "
’ CLS
l o c a t e  1 , 3  : PR I NT  " D e s i g n  p r o c e d u r e  :
l o c a t e  2 , 3  : PR I NT  "SEL ECT  THE CODE NUM8ER OF THE HOT L I Q U I D  . . ( 1 - 3 ) . .  
l o c a t e  3 , 3  : PR I NT "SELECT THE CODE NUMBER OF THE COLD L I Q U I D . . ( 1 - 8 ) .  . " ;

Prograa 6 304

l o c a t e 4 , 1 0 PRI NT " ( 1 ) WATER";
l o c a t e 5 , 1 0 PR I NT " ( 2 ) SYRUP (SUCROSE SOLUTION 20 W t X ) " ;i o c a t e 6 , 1 0 PRI NT " ( 3 ) SYRUP (SUCROSE SOLUTION 30 w t X )  "
! o c a t e 7 , 1 0 PR I NT " ( 4 ) SYRUP (SUCROSE SOLUTION 40 Wt X)  “i o c a t e 8 , 1 0 PRI NT " ( 5 ) GLYCERINE 40 V O I X " ;
l o c a t e 9 , 1 0 PR I NT " ( 6 ) GLYCERINE 50 V O I X " ;
l o c a t e 1 0 , 1 0 : PRI NT • น ) : GLYCERINE 60 v o l X “ ;
1 o c a t e 1 1 , 1 0 : PR I NT " ( 8 ) : OTHERS" ;

A 1 0 0 :
I o c a t e  2 , 5 5  : PR I NT ; 
l o c a t e  2 , 5 5  
AS ะ INKEYS
IF A S ) " 0 "  AND A S < ” 9 "  THEN 

GOTO A200 
ELSE
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GOTO A100 

END IF
A2 00  :

l o c a t e  2 , 5 5  : p r i n t  AS:  
l o c a t e  3 . 5 5  : p r i n t  : 
l o c a t e  3 , 5 5  
วร ะ . INKEYS
IF 3 S > " 0 "  AND BS ( " 9 ' '  THEN 

GOTO A210 
ELSE

GOTO A 2 00 
END IF

A2 1 0  :
l o c a t e  3 , 5 5  : PRINT  BS:

FOR I ะ 4 TO i l
l o c a t e  i , 1 0  : p r i n t  "

NEXT I

l o c a t e  4 , 5  : PRI NT  "THE UNKNOWN OUTLET TEMPERATURE SI DE IS H^HOT OR C^COCL " ;  
l o c a t e  4 , 5 0  : PRINT ; 
l o c a t e  4 , 5 0  

c s  ะ INKEYS
IF C S : " h "  THEN 

c s ะ " H "
END IF
IF C S = " c "  THEN

3.' r
I F  C S < > " H "  AND C S < > " C "  THEN 

GOTO A2 20  
END IF

A2 5 0  :
l o c a t e  4 , 5 0  : PRI NT  CS;
IF AS ะ " 3 "  THEN 

LOCATE 5 , 5
PRI NT  "NAME OF HOT L I Q U I D  " ;  
INPUT N 1 S ( 3 )

END IF
IF 3S ะ " 3 "  THEN 

LOCATE 5 , 4 0
PRI NT  "NAME OF COLD L I Q U I D  -  ; 
INPUT N 2 S ( 8 )

END IF
locate 5,5 : PRINT
locate 6 ,5

INPUT
IF AP( 1 ) ะ0 THEN 

AP(1)=0.05 
END i F
locate 6,52 : PRINT 
locate 7,5 ; INPUT
IF Lp( i ) — 0 THEN 

LP(1) = 0.445 
END IF
locate 7,52 : PRINT 
locate 3,5 : INPUT
IF XP(1 ) -0  THEN 

XP( 1 )=0.0006 
END IF
locate 8,52 : PRINT 
locate 9,5 : INPUT
IF WP(1)=0 THEN 

WP ( l ) =0 . r . 25

" PLATE C H A R A C T E R I S T I C " ;

"SURFACE AREA PER PLATE, AP  ( « ~ 2 ) ะ

USING "ะ .ะะะ#ะ” ; AP( 1 ) ; 
"LENGTH OF PLATE,LP ( M ) :

USING "ะ . ร ะะะ ะ "  ; LP( 1 ) : 
"THI CKNESS  OF PLAT E , X P  ( M ) ะ

USING "ะ .ะ ะะะ ะ " ;  X P ( 1 ) ; 
"WIDTH OF PLATE,WP (M):

",AP( 1 )

"1LP( 1 )

",XP( 1 )

" 1WP ( 1 )
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A2 90  :

l o c a t e  9 , 5 2  : PRI NT  USING ' l . î î î l ï " ;  WP( 1 ) :  
l o c a t e  1 0 , 5  : INPUT " PLATE GAP 13P ( M ) :
IF 3P( น : 0 THEN 

3 P ( ท ะ อ . 0 0 3 1 3  
END IF
l o c a t e  1 0 , 5 2  : PRI NT  USING " 3 . 3 3 3 3 3 " :  3 P ( 1 ) ;

l o c a t e  1 1 , 5  : iNPUT "FOULI NG FACTOR OF THE HOT STREAM.FH ( M ~ 2 K / W ) ะ 
IF LEN( WHS) >0 THEN 

F H ( 1 )  ะ V A L (WHS)
GOTO A291 

ELSE
IF AS ะ " 8 "  THEN 

PRI NT  CHRS( 7 )
l o c a t e  2 4 , 2 5  : PRINT  "NO HAVE DEFAULT V A L U E " ;

GOTO A290 
END IF
IF AS :  " 1 "  THEN 

F H ( 1 ) ะ 0 . 0 0 0 0 1 * 5 . 6 7 8 3  
ELSE

F H <1)  ะ 0 . 0 0 0 0 2 * 5 . 6 7 8 3  
END I F  

END IF

,3F( 1 )

1 WHS

A291 :

A295 :

A3 00  :

A301 :

A302 :

locate 11,52 ะ. PRINT USING "3.3333333" ;  FH( ท ะ

l o c a t e  1 2 , 5  : iNPUT "FOULI NG -ACTOR OF THE COLD STREAM,FC น ''2 K / W ) :  
i F  LEN(WCS) >0 THEN 

F C ( 1 )  ะ VAL(WCS)
GOTO A300 

ELSE
i F  BS ะ " 8 "  THEN 

PRI NT  CHRS( 7 )
locate 24,25 : PRINT "NO HAVE DEFAULT VALUE";f;Z
F C ( 1 )  ะ 0 . 0 0 0 0 2 * 5 . 6 7 8 3  

END IF 
END IF

l o c a t e  2 4 , 2 5  : PRI NT  "
locate 12 ,52 . :  PRINT USING "3.3333333" ;  FC( ท ;

locate 13,5 ะ INPUT "HOT STREAM FLOW RATE,พ (KG/S)
I F  WH( 1 )  <= 0 THEN

l o c a t e  2 4 , 2 5  ะ PRI NT  CHRS( 7 ) ;  ะ PRI NT  " C A N ' T  FLOW ZERO ! ! !  " ;
GOTO A 3 0 1 

END iF
l o c a t e  2 4 , 2 5  : PRINT "
locate 13,51 ะ PRINT USING "33 .3333"  ; WH( ท ;

i o c a t e  1 4 , 5  ะ INPUT "COLD STREAM FLOW R A T E , พ ( K G / S )  - 
IF  WC(1)  < :  0 THEN

locate 2 4 , 2 5  ะ PRI NT  CHRS ( 7 ) : : PRI NT  " C A N ’ T FLOW ZERO I I I  
GOTO A3 02  

END IF
locate 24,25 : PRINT " " ;
locate 14,51 : PRINT USING "33 .3333 " ;  wc( ท ;
IF  C S ^ ' C "  THEN

,WC3

1 WH( 1 )

. พ : ( น
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END IF

A303 :
l o c a t e  1 5 , 5  : INPUT " I N L E T  TEMPERATURE OF THE COLO STREAM ( K ) -  ” , T I C ! 1 )
IF T I C ( l )  <ะ 0 THEN

l o c a t e  2 4 , 2 5  : PR I NT  CHRS( 7  ) ; : PRI NT  " C A N ’ T TEMPERATURE ZERO I I I  
GOTO A303 

END IF
l o c a t e  2 4 , 2 5  : PR I NT  "  " ;
l o c a t e  1 5 , 5 0  : PR I NT  USING ’■ ร « รร . »ร "  ; T I C ( 1 )  ;

A304 :
l o c a t e  1 6 , 5  : INPUT "OUTLET TEMPERATURE OF THE COLD STREAM ( K ) ะ ” , T C C ( 1 )
IF TOC( 1 ) ( ะ  0 THEN

l o c a t e  2 4 , 2 5  : PRI NT  C H R S ( 7 ) ;  : PRI NT  " C A N ' T  TEMPERATURE -ZERO I I I  " ;
GOTO A3 04  

END IF
l o c a t e  2 4 , 2 5  : PR I NT "  •' ;
l o c a t e  1 6 , 5 0  : PR I NT  USING "รระรรร , » r  ; TOC ( 1 ) ;

A305 :
l o c a t e  1 7 , 5  : INPUT " I N L E T  TEMPERATURE OF THE HOT STREAM ( X ) :  \ T I H ( 1 )
IF T ! H ( 1 ) < :  0 THEN

l o c a t e  2 4 . 2 5  : PRI NT  CHRS( 7 )  ; : PRINT " C A N ’ T TEMPERATURE ZERO I I I  
GOTO A305 

END IF
l o c a t e  2 4 , 2 5  : PR I NT " " ;
l o c a t e  1 7 , 5 0  : PR I NT  USING " m .  ะรร' , : T ! H ( 1 ) ;
GOTO A600

A500 :
i o c a t e  1 5 , 5  : INPUT " I N L E T  TEMPERATURE OF THE HOT STREAM K ) ะ " , T I H ( 1 )
IF T I H ( l )  <ะ 0 THEN

l o c a t e  2 4 , 2 5  : PR I NT  CHRS( 7  ) ; : PRI NT  " C A N ’ T TEMPERATURE ZERO I I I  
GOTO A50 0 

END IF
l o c a t e  2 4 , 2 5  : PRI NT  "
i o c a t e  1 5 , 5 0  : PRI NT  USING "Itt tJt .ท ''  ; T ! H  ( 1 ) ;

A501 :
l o c a t e  1 6 , 5  : INPUT "OUTLET TEMPERATURE OF THE HOT STREAM ( K ) =  \ T 0 H ( 1 )
I F  T O H ( l )  <ะ 0 THEN

l o c a t e  2 4 , 2 5  : PRI NT  CHRS(7 ) ; : PRINT  " C A N ’ T TEMPERATURE ZERO I I I  
GOTO A501 

END IF
l o c a i e  2 4 , 2 5  : PRINT ”  " ;
l o c a t e  16,51 : PRINT USING ’'ระ»ร.»ร,, ; TOH( 1 ) i

A502 :
l o c a t e  1 7 , 5  : INPUT " I N L E T  TEMPERATURE OF THE COLD STREAM ( K ) :  " 1T I c ( 1 )
IF T I C ( l )  < :  0 THEN

l o c a t e  2 4 , 2 5  : PRI NT  CHRS( 7 )  ; : PRI NT  " C A N ’ T TEMPERATURE ZERO I I I  
GOTO A5 02  

END IF
l o c a t e  2 4 , 2 5  : PR I NT  ”
l o c a i e  1 7 , 5 1  : PR I NT  USING -รรรระะ.ระรร“  ;TIC(1) ;

A600 :
IF  AS ะ " 3 "  THEN 

A6 5 0 0  :

l o c a t e  2 , 5  : PR I N T " P H Y L S I  CAL PROPERTIES OF THE HOT L I Q U I D " ;
l o c a t e  4 , 5  ; INPUT "THERMAL CONDUCTI VI TY ( พ / MK) ” , K H ( 1 )
I F  K H ( 1 )  <- 0 THEN

i o c a t e  2 4 , 2 5  : PRINT  CHRS ( 7 ) ; : PRI NT  " C A N ’ T INPUT VALUE ZERO I I I  " •1 
GOTO A 6 5 0 0  

END IF
l o c a t e  2 4 , 2 5  : PR I NT  "
l o c a t e  4 , 3 4  ; PR I NT  USING ' ' ะ ร ะ . ะ ะ » ะ ะ " : KH!  1 ) ;



A6 5 01 :
l o c a t e  5 , 5  : INPUT " V I S C O S I T Y  (KG/ MS)  " 1MMH( i )
IF MMH( 1 ) <ะ 0 THEN

l o c a t e  2 4 . 2 5  : PRINT CHRS( 7 )  : : PRI NT  " C A N ' T  INPUT VAOJE ZERO 
GOTO A6501 

END IF
i o c a t e  5 , 2 4  : PRINT USING '‘ะ3 . 3 3 3 3 ร , , ;!MMH( 1 ) :
i o c a t e  2 4 , 2 5  : PRI NT  " ' ;

A6 5 0 2  :
i o c a t e  5 , 5  : INPUT " DE N S I T Y  ( K G / M “ 3)  " , S H ( 1 1
IF S H ( 1 )  ( ะ  0 THEN

l o c a t e  2 4 . 2 5  : PRINT  CHRS( 7 )  ะ : PRINT  " C A N ’ T INPUT VALUE ZERO 
GOTO A6502  

END IF
i o c a t e  6 , 2 3  : PRI NT  USING ,,3 3 # 3 . 3 ,' ; S H ( 1 )  ; 
i o c a t e  2 4 , 2 5  : PRI NT  “

A 6 5 0 3 :
l o c a t e  7 , 5  : INPUT " S P E C I F I C  HEAT ( K J / K G K )  ” , C P H ( 1 )
IF C P H ( l )  < :  0 THEN

l o c a t e  2 4 , 2 5  : PRINT  CHRS( 7 )  : : PRI NT  " C A N ’ T INPUT VALUE ZERO 
GOTO A 5 503  

END IF
i o c a t e  7 , 2 9  : PRI NT  USING " 3 3 . 3 3 3 3 “  ; C P H ( 1 )  ;
l o c a t e  2 4 , 2 5  : P R i NT  " * ;

END IF
I F  3S ะ ’’ 8 "  THEN 

A 6 5 0 4  :
CLS

i o c a t e  9 , 5  : PRINT  " PH YSI CAL  PROPERTIES OF THE COLD L I Q U I D " ;  
l o c a t e  1 0 , 5  : INPUT "THERMAL CONDUCTI VITY (W/MK) ” , K C ( 1 )  
i F  K C ( 1 )  <ะ 0 THEN

l o c a t e  2 4 , 3 1  : PRI NT  CHRS( 7 )  ; : PRI NT  " C A N ' T  INPUT VALUE ZERO 
GOTO A6504  

END IF
l o c a t e  1 0 , 3 4  : PRINT  USING " 3 3 .  3 3 3 3 "  ; K C ( 1 )  ;
l o c a t e  2 4 , 2 5  : PRINT  " ■;

A 6 505  :
l o c a t e  1 1 , 5  : INPUT " V I S C O S I T Y  ( KG/ MS)  ’’ ,MMC(1)
IF M M C ( l )  < ะ 0 THEN

l o c a t e  2 4 , 2 5  ; PRI NT  CHRS( 7 )  ; : PRI NT  " C A N ’ T INPUT VALUE ZERO 
GOTO A6505  

END IF
i o c a t e  1 1 , 2 4  : PRI NT  USING ” 3 3 . 3 3 3 3 " ;MMC( 1 ) ;  
l o c a t e  2 4 , 2 5  : PRI NT  "

A 6 506  :
l o c a t e  1 2 , 5  : INPUT " DE N S I T Y  ( K G / M " 3 )  ” , S C ( 1 )
IF S C ( 1 )  < :  0 THEN

l o c a t e  2 4 , 2 5  : PRI NT  CHRS( 7 )  ; ; PRI NT  " C A N ’ T INPUT VALUE ZERO 
GOTO A 6 5 0 6  

END IF
i o c a t e  1 2 , 2 3  : PRI NT  USING " 3 3 3 3 . 3 " ; S C ( 1 ) ;
l o c a t e  2 4 , 2 5  : P R i NT  "  ■;

A 6 507  ;
l o c a t e  1 3 , 5  : INPUT " S P E C I F I C  HEAT ( K J / K G K )  " , C P C ( D  
IF CPC( 1 )  < :  0 THEN

i o c a t e  2 4 , 2 5  ; PRI NT  C H R $ ( 7 ) ;  : PRI NT  " C A N ’ T INPUT VALUE ZERO 
GOTO A650 7 

END IF
l o c a t e  1 3 , 2 9  : PRI NT  USING " 3 3 . 3 3 3 3 " ;  CPC( 1 ) ;  
l o c a t e  2 4 , 2 5  : PR I NT  ’’

END IF

iocate 24, 25 : PRINT " " ;



(F CS = -‘ H “  THEN
T A C ( 1) ะ ( T I C ( 1) + 70C ( 1))/2 

ELSE
7A H ( 1 ) ะ ( T  I H ( 1) + 70H ( 1) )/2 

END I F
IF CS:  "C"  THEN 

GOSUB A6000 
ELSE

GOSUB A 7000 
END IF 
GOSUB A 5500 
IF  c s ะ ' ,H M THEN

Q ( 1 ) ะ พ c ( 1) * C P C ( 1) * ( T O C ( 1) - T  I c { 1) )
E L S t

Q ( 1 ) ะ  WH( 1) * C P H ( 1 ) * ( T I H ( 1) - T O H ( 1 ) )
END IF
IF C S : " H "  THEN

70H ( l ) = T I H ( l ) - ( Q d ) / ( W H ( l ) * C P H ( l ) ) )
ELSE

TOC( i } ะ T I c ( 1) + ( Q ( 1) / ( w c ( i ) * C P C ( 1 ) ท  
END IF
7A C d )  = ( 7 i C d ) + T O C d ) 1/2 
TAH( 1 ) : ( 7 1H ( 1 ) +TOH( i ) ) / 2ฯ ร ;โ ;ร

GOSUB A6100 
END IF
IF WH ( 1 ) * C P H ( 1) >WC(1) * C P C ( 1 ) THEN 

GOTO A 1000 
END IF
CM I N { 1) -  WH( 1) * C P H ( 1)
CMAX( 1 ) -  WC( 1) * C P C ( 1)
E d  ) :  ( C M A X l l  ) * ( T O C ( l ) - T I c ( 1) ) ) /  ( CM IN ( 1 ) + ( T 1H ( 1 ) -T 1 c ! 1 ) ) ) 
GOTO A 2000 

A i O O O :
0 CM I N ( 1) ะ WC( 1) *CPC ( 1 )

CMAX( 1 ) ะ WH ( 1 ) * C P H ( 1 )
E ( l ) :  (CMAXt 1) * ( T I H ( l ) - T O H ( l )  ) ) / ( C M I N ( l ) * ( T I H d ) - T I C ( l ) ) )

A2000:
R ( 1) -CM I N ( 1 ) / CMAX( 1 )
R E H d ) : ( W H d ) ) / ( W P d ) * M M H (  1 ) )
R E C ( 1) : ( W C ( 1) ) / ( W P ( l ) * M M C ( l ) )
W ( l )  ะ 0 . 02» (  ( R E H d ) ) * 0 . 87)
พ ( 2 ) ะ ( ( C P H d  ) *  M M H ( D )  /  (KH (  1 ) *  10"  (-3 ) ) ) ‘  0./8 
พ (31 ะ K H d  ) / ( 2* B P ( l )  )
H H ( 1 ) :  W ( l )  *  พ ( 2 ) *  พ ( ร )
W i l l  ะ 0 . 02* ( ( R E C ( l ) ) " 0 . 87)
พ ( 2 ) ะ ( ( C P C d )  *  M M C ( D )  /  ( K C ( l )  » 10"  (-3 ) ) ) '  0.78 
พ ( ร )  ะ K C ( 1) / ( 2* B P ( 1) )
H C ( 1 ) :  W ( l )  *  พ ( 2 ) ♦ พ ( ร )
พ ( 1 ) ะ 1/ HH ( 1 )
พ ( 2 ) :  X P Ü )  /  16.26858 
พ ( ร )  ะ 1/ H C ( 1)
UA V ( 1) : 1/ (  พ ( 1) + พ ( 2 ) +  พ ( ร )  + F H d ) - F C ( D )
IF R ! 1):0 THEN 

G0SU3 A2100 
GOTO A 300Û 

END IF
I F  R ( i ) : 0.25 THEN 

GOSUB A2200 
GOTO A 3000 

END IF



I F  R( 1 ) = 0 . 7 5  THEN 
GOSUB A2300  
GOTO A3000 

END IF
IF R ( l ) ะ 1 THEN 

GOSUB A 2 400  
GOTO A3 000  

END IF
I F R ( 1 ) < 1 AND R ( 1 ) > 0 . 7 5  THEN 

GOSUB A2500  
GOTO A3 000  

. E N D  IF
I F  R ( 11 <  0 . 7 5  AND R ( 1 ) > 0 . 2 5  THEN 

GOSUB A2600  
GOTO A3 000  

END IF
I F  R (1 ) < 0 . 2 5  AND R ( ! ) >0 THEN 

GOSUB A270Û 
GOTO A3000  

END IF
A2100  :

IF  E ( 1 ) > 0 . 2 5  AND E ( l ) < 0 . 6 1  THEN 
N T U ( l ) ะ 2 . i 0 6 4 * E ( l ) - 0 . 2 8 8 2  
RETURN 

END IF
IF E ( 1 ) > 0 . 5 0  AND E ( l ) < 0 . 9 5 6  THEN 

N T U ( 1 ) = 1 0 “ ( 1 . 6 0 3 5 * E ( 1 ) - 0 . 9 7 6 6 )  
RETURN 

END IF
i F  E ( 1 ) > 0 . 9 5 5  AND E Ü X 0 . 9 8 6  THEN 

N T U ( l ) = 1 0 “ ( 4 . 5 5 6 6 * E ( l ) - 3 . 7 5 5 5 )  
RETURN 

ELSE
N T U ( 1 ) = 1 0 “ ( 1 1 . 0 8 3 5 * E ( 1 ) - i 0 . 1 8 3 9 )  
RETURN 

END IF
A 2 2 0 0 :

IF E ( 1 ) ) 0 . 2 9  AND E d )  < 0 . 5 8  THEN 
NTU ( 1 ) ะ 2 . 2 6 9 7 * E ( 1 ) - 0 . 3 1 8 7  
RETURN 

END IF
IF E ( 1 ) > 0 . 5 7  AND E d )  < 0 . 9 1  THEN 

N T U ( 1 ) : 1 0 * ( 1 . 5 2 5 9 * E ( l ) - 0 . 8 7 4 6 )  
RETURN 

END IF
IF E ( 1 ) > 0 . 9 0  AND E d )  < 0 . 9 7  THEN 

NT U ( 1 ) ะ ! 0 ( 2 . 9 9 6 2 * E ( 1 ) —2 . 1 8 8 5 )  
RETURN 

ELSE
NTU( 1)ะะ1 0 ~ ( 7 . 3 5 9 2 * E ( 1  ) - 6 . 3 6 9 2 )  
RETURN 

END IF
A 2 300  :

IF  E(  i  ) > 0 . 2 9  AND E d  ) < 0 . 5 0 6  THEN 
NTU ( 1 ) = 2 . 8 4 6 2 * E ( 1 5  - 0 . 4 5 4 6  
RETURN

IF E d  ) > 0 . 5 0 5  AND E d )  < 0 . 8 5 1  THEN 
NT U ( 1 ) ะ 1 0 “ ( 1 . 8 7 5 6 * E ( 1 ) - 0 . 9 5 3 6 )  
RETURN 

END IF
IF E d ) > 0 . 8 5  AND E d )  < 0 . 9 2 1  THEN 

N T U ( l ) = 1 0 ( 3 . 1 1 9 i * E ( l ) - 1 . 9 8 8 3 )
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RETURN 

ELSE
N T U ( l X 1 0 " ( 4 . 9 7 3 2 * E ( l ) - 3 . 5 9 4 2 )
RETURN 

END IF 
GOTO A3000

A24Q0 :
IF E ( l ) > 0 . 2 9  AND E ( l ) < 0 . 4 7 1  THEN 

N T U ( l ) = 3 . 0 8 5 * E ( l ) - 0 . 4 7 0 5  
RETURN

IF E ( l )  > 0 . 4 7  AND £ ( 1 X 0 . 6 5 1  THEN 
NTU( 1)  = 10 ( 1 . 9 7 2 6 * E (  1 ) - 0 . 9 3 0 3 )
RETURN 

END IF
IF E ( 1 ) > 0 . 6 5  AND E ( l ) < 0 . 7 6 1  THEN 

NTU( 1 )  = 10 ( 2 . 2 3 8 6 * E ( 1 )  — 1 . 1 0 2 1 )
RETURN 

ELSE
N T U ( 1 ) = 1 0 ~ ( 3 . 6 2 7 6 * E ( 1 ) - 2 . 1 5 9 4 )
RETURN

END IF
A2500  :

GOSUB A2300  
N T U l . ( l )  ะ NTU ( 1 )
GOSUB A 2 400  
N T U 2 ( 1 ) ะ N T U ( 1 )
N T U d )  ะ ( ( 1 - R ( 1 ) ) / o  . 2 5 ) * ( N T U 2 ( l ) - N T U l ( 1)  )
NTU( 1 ) = N T U 2 ( 1 ) -NTU ( 1 )
RETURN

A260Û :
GOSUB A 2 200  
N T U 1 (1 ! ะ NT U ( 1 )
GOSUB A 2 300  
N T U 2 d X N T U d )
N T U d ) = ( ( 0 . 7 5 - R ( 1 ) ) / o . 5 ) » <NTU2 (' 1 ) - NTU 1 ( D )
NTU( 1 ) = N T U 2 ( 1 ) - N T U ( 1 )
RETURN

A 2 7 0 0 :
GOSUB A2100  
N T U 1 ( 1 ) = NT U( 1 )
GOSUB A 2 200  
N T U 2 ( 1 ) ะ NTบ ( i  )
N T U d ) ะ ( ( 0 . 2 5 - R C 1 ) ) / 0 . 2 5 ) * ( N T U 2 ( 1 ) - NTU1  ( 1 ) )
NT U ( 1 ) ะ N T U 2 ( 1 ) - N T U ( 1 )
RETURN

A 3 000  :
N ( 1 ) ะ ( NT U ( 1 ) * CMI N d ) ) / ( UA V ( 1 ) * A P d ) *  1 0 " { - 3 )  )
F C 1 ( 1 ) ะ ! . 2 2 / R E C ( 1 ) 0 . 2 5 2  
FH1 ( 1 )  = 1 . 2 2 / R E H ( 1 ) * 0 . 2 5 2
P C (1 ) ะ ( F O I d ) * L P ( 1 ) * w c ( l ) ' 2 * 1 0 ~ ( - 3 ) ) / ( 4 * S C ( l ) * B P ( l ) “ 3 * W P ( l ) ‘ 2)  
P H ( 1 ) = ( FH 1 ( 1 ) * L P (  1 ) *WH( 1 ) ”' 2 * 1 0 ' ( - 3 )  ) / ( 4 * S H ( l ) * B P ( l l ' 3 * W P ( l ) ' 2 )  

1 **************************** m a r k  t o  be p a s s  * * * * * * * * * * * * * * * * *  
GOSUB HOUSE2 

A 3 010  :
LOCATE 2 2 , 1 6
p r i n t  " 1 )  NEW CALCULATION 2)  PR I NT  3)  DOS";
LOCATE 2 3 , 2 5  
PRI NT  " PLEASE SELECT" 
l o c a t e  2 3 , 4 0  
iNPUT "  " , DS 
IF L E N ( D S ) ะ 0 THEN 

l o c a t e  2 4 , 2 5



312
PRI NT  C H R S ( / ? ;  
l o c a t e  2 4 , 2 5
PRINT  "NOT ENOUGTH CHARACTER 

END I F
IF LEN( DS)  ) 1 THEN 

l o c a t e  2 3 , 2 5  
PRINT  CHRS( 7 )  ; 
l o c a t e  2 4 . 2 5

PRI NT  " PLEASE INPUT IN RANGE 
GOTO A3010

IF OS <> " 1 "  AND DS <) " 2 "  AND DS <)  " 3 "  THEN 
GOTO A3010  

END IF
LOCATE 2 3 , 4 1  
PRINT  DS;
IF DS :  " l "  THEN 

GOTO START 
END IF
IF DS ะ " 2 "  THEN 

GOSUB HOUSE3 
GOTO A3 010  

END IF
IF DS ะ " 3 "  THEN

i
END IF

A5500  :
IF  C S - " H "  THEN 

T A H ( 1 ) - T ! H { 1 )
GOSUB A 6 1 0 0  

ELSE
T A C ( 1 ) = T I C ( 1 )
GOSUB A 7 100  

END IF 
RETURN

À60 00  :
I F  A S < > '■ 8 ’■ t h e n "

GOTO A6 1 0 0  .
END IF 
RETURN

A 6 100  :
IF  A S : " ! "  THEN 

GOSUB A 8 0 0 0  
GOTO A6101  

END IF
IF AS ะ ’' 2 "  THEN 

GOSUB A 9 0 0 0  
GOTO A 6 101  

END IF
IF ASะ ' ' 3 "  THEN 

GOSUB A 1 0 000  
GOTO A6 101  

END IF
IF A S : " 4 "  THEN 

GOSUB A 1100 0 
GOTO A 6 101  

END IF
IF A S ^ ' 5 "  THEN 

GOSUB A 1200 0 
GOTO A 6101 

END IF
IF ASะ ' ' 6 "  THEN
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GOSUB A 1 3 0 0 0
GOTO A61 01

END IF
IF A S : ' ' 7 "  THEN

G0SU3 A 14 0 0 0
GOTO A61Û1

END 1 F
A6101

RETURN
A7000

IF 3 S < > " 3 "  THEN
GOTO A 710 0

END IF
RETURN

A 7 100 *

I F  3 $ : " 1 "  THEN
GOSUB A 1 5 0 0 0
GOTO A 7 101

END IF
IF ร ร ะ " 2 "  THEN

GOSUB A 1 6 0 0 0
GOTO A 7101

END IF
IF 3 ร ะ " 3 "  THEN

GOSUB A 17 0 0 0
GOTO A 7101

END 1F
IF 3 ร- ' ' ' 4 "  THEN

GOSUB A 18 0 0 0
GOTO A7101

END IF
IF 8 ร ะ " 5 "  THEN

GOSUB A 1 9 0 0 0
GOTO A 7 101

END IF
I F ร ร ะ  " 5 "  THEN

GOSUB A 2 0 0 0 0
GOTO A 7 101

END IF
IF 3 ร ะ " 7 ”  THEN

GOSUB A 2 1 0 0 0
GOTO A 71 01

, END i F 
A 7 1 0 1 :

RETURN
A 8 0 0 0  :

i F T A H ( 1 )< 2 7 7 . 4 5  THEN
K H ( l ) = ( ( ( ( T A H ( 1 1 - 2 7 2 ) * 0 . 0 0 7 1 / 4 . 4 4 1 + 0 . 3 1 7 ) * 1 . 7 3 0 7  
GOTO A8 1 0 0  

END IF
IF TAH( 1 X  28 4  THEN

K H O ) ะ ( ( ( ( T A H ( 1 1 - 2 7 7 . 4 4 1 * 0 . 0 0 7 1 / 5 . 5 6 1 + 0 . 3 2 4 1 * 1 . 7 3 0 7  
GOTO A 8 1 0 0  

END IF
IF T A H ( 1 ) <  2 8 8 . 5 7  THEN

K H ( 1 )  = { แ  ( TAH(  1 1 - 2 8 3 . 9 9 ) * 0 . 0 0 7 1 / 5 . 5 6 1 + 0 . 3 3 1 1 * 1 . 7 3 0 7  
GOTO A 3 100  

END IF
IF T A H ( i ) < 2 9 4 . 1 2  THEN

K H ( 1 ) : ( ( ! ( T A H ( 1 1 - 2 3 8 . 5 6 1 * 0 . 0 0 7 1 / 5 . 5 5 1 + 0 . 3 3 8 1 * 1 . 7 3 0 7  
GOTO A81Q0 

END i F
IF TAH( 1 X  2 9 9 . 6 8  THEN



KH( น  ะ ( ( ( ( 7 A H ( D - 2 9 4 . 1 1 1 * 0 . 0 0 6 1 / 5 . 5 5 1 + 0 . 3 4 5 ) + 1 . 7 3 0 7  
GOTO A81G0 

END i F
! F ' « H O  < 3 0 5 . 2 3 -THEN

KH ( ท ะ : ( (  ( TAH ( 1 ) - 2 9 9 . 5 7 !  * 0 . 0 0 6 1 / 5 .  5 5 ) - 0 . 3 5 1  ) *  1 . 7 3 0 7  
GO 10 « 3 1 0 0  

END i F
IF TAH( 1 ) < 3 1 0 . 1 9  THEN

KH ( ! )  = ( ( (  (TAH 0 - 3 0 5 . 2 3 1 * 0 . 0 0 6 1 / 5 . 5 5 5 ) + 0 . 3 5 7 1 * 1 . 7 3 0 7  
GOTO AS 100 

END iF
: F TA H ( 1 ) < 3 2 1 . 9  THEN

X H ( 1 ) : ( ( ( ( T A H ( 1 1 - 3 1 0 . 1 9 1 * 0 . 0 0 9 1 / 1 1 . 1 1 1 + 0 . 3 6 3 1 * 1 . 7 3 0 7  
GOTO A8100  

END iF
i F  T A H ( l ) < 3 3 3 . 0 1  THEN

KH ( i  ) -  ( ( ( ( T A H  0 - 3 2 1 . 9 1 * 0 . 0 0 7 1 / 1 1 . 0 + 0 . 3 7 2 )  * 1 . 7 3 0 7  
GOTO « 8 1 0 0  

END iF
i F  7A H i 1 ) < 3 4 4 . 1 2  THEN

K H o  = i ■' ( ( TAH(  1 ) - 3 3 3 . 0 1 J + 0 . 0 0 6 1 / 1 1 . 1 1 1 + 0 . 3 7 9 1 * 1 . 7 3 0 7  
GOTO AS10C 

END i F
! F T A H ( 1 ) <  355 . 2 3  THEM

K H O  = < ( ( ( T A H (1 1 - 3 4 4 . 1 2 1 * 0 . 0 0 5 1 / 1 1 . 1 1  ) + 0 . 3 8 5 )  + : . 7 3 0 7  
GOTO A8100  

END i F
i F  TAH(11< 3 6 6 . 3 4  THEM

X H O ะ ( แ  ( TAH(  1 1 - 3 5 5 . 2 3 ) * 0 . 0 0 3 1 / 1 1 . 1 1  1 + 0 . 3 9 0 ) * 1 . 7 3 0 7  
GOTO A8100  

END IF
IF TAH( 1 ) < 3 7 7 . 4 5  THEN

KH ( 1 ) = < ( ( <7AH( 1 1 - 3 6 6 . 3 3 1 * 0 . 0 0 2 1 / 1 1 . 1  1 1 + 0 . 3 9 3 1  * 1 . 7 3 0 7  
GOTO 4 8 1 0 0  

END iF
1F TAH(11<  3 8 8 . 5 7  THEN

K H ( i ) ะ แ  ( ( T A H ( 1 1 - 3 7 7 . 4 4 1 * 0 . 0 0 1 1 / 1 1 . 1 2 1  + 0 . 3 9 5 1 * 1 . 7 3 0 7  
GOTO A8100  

END IF
IF T A H ( 1 1 < 4 1 0 . 7 8  THEN 

KH( 1 1 = 0 . 3 9 6  *  1 . 7 3 0 3  
GOTO A8100  
END IF 
RETURN

4 8 1 0 0 :
W ( l )  ะ T A H ( i )  -  3 . 4 3 5  -  273
ฒ H ( 2 ) =  2 . 1 4 8 2 * ( W ( i 1 + SQR( 8 0 7 8  .4  + พ ( 1 ) ~ 2 1 )  -  123
MMH(1 ) = ( 1/ MMH( 2 ) 1  * 0 . 1
S H U )  ะ 1000
C P H ( l ) :  4 . 2
RETURN

A 9 000  :
GOSUB A8 0 0 0
S H ( l ) = l . i 2 8 * 1 0 ~ 2
3 R ( 11 ะ 21
A A S (1 ! = 9 5 1 .  912
8 S ( 1 ) ะ - 2 . 9 4 5  '
CPH( 1 ) : ( 1 - ( 0 . 0 0 6 * B R ( 1 ) 1 1 ^ 4 . 2
K H ( 11 ะ KH( 1 1 * (  1 - 1 0  ( - 5 1 * 5 5 6 * 2 0 1
MMH( 11 ะ ! O ' ( A A S ( 1 i / T A H U ) + B S ( l ) 1 * 1 0 ” ( - 3 )
RETURN 

A 1 0 0 0 0  :
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S H ( i ) ะ ! . 1 7 6 * 1 0 ~ 3  
3 R ( i ) ะ 30 .7  
A A Sท ) ะ ! 0 7 5 . 7 ^ 3  
3 ร ( 1 ) ะ - 3 . 11777
CPH ( ท ะ ท  - (0  .0 0 6 ■* B R ( ! )  ; ) * 4 . 2  
KH ท ) ะ ! <H ( ท *  < 1 - i û ~  ' - 5 ) * 5 5 6 * 3 0 )
MMH( ท ะ 1 0 ~ ( A A S ( 1 ) / T A H ( น  + 8 S ( i ) ! * 1 0 * ( - 3 )
RETURN 

Al 1000 :
GOSUB A 8 000
S H ( 1 ) ะ 1 . 2 3 6 *  1 0 " 3
3R( ท ะ  4 0 . 9
AAS ( ท ะ  1 2 0 4 . 1 3 6
3 S ( ท ะ  - 3 . 3 0 0 1 2
CPH ( ท ะ ท - ( 0 . 0 0 6 *  BR ( ท ) ) * 4 . 2
KH( ท ะ  ( K H ( l ) * ( i - 1 0 " ( - 5 ! * 5 5 6 * 4 0 ) i
WM H ( ท ะ  10 ท  A A S ( ท /  T A H ท ) *  a S ท ) ) *  10 ท  -  3 )
RETURN 

À12 0 0 0 :
KH ( i  ) ะ : ' ว. - 4 8 2 6 0 4  
SH ( ท ะ  1 . 1 6 0 *  I Q " 3  
AAS ( ท ะ ! 1 4 6 . 3 8 5  
3S! ท ะ - ร . 27534
MMH ( ท ะ  10 ! A A S ท )  /  T A H ท ! * ชร ( ท ) *  10 ท '  -  3 )
M0( 1 ) ะ ( 100* ( 40*SH ( ท  ) / 9 2 .09 ) / ( ( ( ( 4 0*  s ri ( 1 ! ) /  92.09 ) *  ( 60*1 0~2/18 ท !  
CPH ท ) ะ <-0.003S9*MO( ท -0.3021131*4,2 
RETURN 

A12 0 0 0 :
KH ( ท ะ ป ี . 4 1 4 5 1 1 0 4 8  
SH ( ท ะ 1 . 1 8 0 * 1 0 ~ 3  
AAS( 1 ) ะ 1 3 3 6 . 3 6 9  
ช ร ( ท ะ - ร . 7 1 784
MMH ( 1 ) ะ!ปี~(AAS ( ท  /TAH ( ท * ช ร ( 1 ) ) * 1 0 ’ ( - 3 )
MO ( ท ะ ( 1 0 0 * ( 5Q*SH ( 1 ) ) / 9 2 . 0 9  ) / ( ( ( !  50*SH  ( ท ) / ( 9 2 . 0 3 ! * ( 5 0 * 1 0 ~ 3 / 1 8 ) ! ) )  
C?H(1 ) ะ ( - 0 . 0 0 3 5 9 * M 0 ( 1 ) + 0 . 3 0 2 1 1 9 1 * 4 . 2 
RETURN 

Ai 400 0 ;
KH ( ท ะ ป ี . 3 8 0 7 6 1 7  
S H ( 1 ) ะ 1 . 2 1 1 * 1 0  3 
AAS ( ท ะ ! ร 7 5 . 5 7 6  
3 ร ( ท ะ - 3 . 6 1 3 2 8
MMH( 1 ) ะ 10 (AAS( i ) /TAH( i  ) +BS( ท ) * 10*! -3)
MO ท ) ะ! 1 0 0 * ( 6 0 * S H ( l ) ) / 9 2 . 3 9 ) / ( ( ( ( 6 0 * S H ( i ) i / ( 9 2 . 0 9 )  + ( - 0 * l Q ~ 3 / 1 8 ) ) ) )  
CPH( 1 ) ะ( - 0  . 0 0 3 6 9 *MOท ) + 0 . 9 0 2 1 1 9 ) * 4 . 2  
RETURN 

A 1 5 0 0 0  :
IF  T A C ( l ) < 2 7 7 . 4 5  THEN

KC ( ! )  = ( ( (  ( TAC ท ) - 2 7 3 1 * 0 . 0 0 7 )  /  4 . 4 4 )  + 0 . 3 1 7 !  * 1 . 7 3 0 7  
GOTO À15100 

END IF
IF T A C ท )  < 28 4 THEN

KC! ท ะ ท  ((TAC ท ) -277 .441*0 .007) / 5.55)+0.324)*1.7307 
GOTO A15100 

END IF
IF T A C ( ท < 2 8 8 . 5 7  THEN

KC ( ท ะ ( ( ( ( T A C  ท ) - 2 3 3 . 9  9 ) * 0 . 0 0 7 ) / 5 . 5 5 1 + 0 . 3 3 1 1 * 1 . 7 3 0 7  
GOTO A i 5 1 oc 

END IF
IF T A C ( ท < 2 9 4 . 1 2  THEN

KC ( ท ะ ( ( ( ( T A C  ท ) - 2 8 8 . 5 6 ) * 0 . 0 0 7 1 / 5 . 5 5 1 + 0 . 3 3 8 ) * 1 . 7307 
GOTO A 1510 0 

END IF
IF TAC ( i ) < '>Q9 . 68 THEN



KC! น  ะ !  i ( ( TAC !  D - 2 9 4 .  i l ) * û . 0 0 6 ) / 5 . 5 6 ) + 0 . 3 4 5 ) * l  . 7 2 0 7  
GOTO A i  5 1 0 0 

■ND : F
* โ  T A C ! 1 ) < 3 0 5 . 2 2  THEN

K C ! i  i ะ*' ! i î T A C ( 1 î —2 3 9 . 5 7 3  * 0 . 0 0 6 ) /  5 . 5 5 ) - 0 .  3 5 1 ) * i . 73 07  
GOTO A i 5100 

END 1F
! F TAC( i ; < 2 1 0 . 1 3  THEN

KC! น ะ < ( ( ( TAC !  l ) - 3 0 5 . 2 3 ) * 0 . 3 0 6 ) / 5 . 5 5 5 )  * 0 . 2 5 7 )  * 1 . 7 3 0 7  
GOTO A 15 i  00 

END IF
IF T A C ( น < 3 2 1 . 3  THEN

K C ( 1 )  = < ( ( ( T A C ! 1 ) - 3 1 0 . 1 9 ) * 0 . 0 0 9 ) / l l . 1 1 ) + 0 . 3 6 3 ) * 1 . 7 3 0 7  
GOTO A l 5 i 00 

END IF
IF T A C ! 1 ) < 3 3 3 . 0 1  THEN

K C ( 1 X ( ( ( ( T A C  ( 1 ) - 3 2 1 . 9 ) * 0 . 0 0 7 ) / ' 1 1 . i l ) + 0 . 3 7 2 1 * 1 . 7 3 0 7  
GOTO A l 5100 

END IF
1F T A C ( 1 } <  3 4 4 . 1 2  THEN

KC ! i  ; ะ ; ! ! .  ■: TAC C l )  —3 3 3 . 01 ! +0 . 0 0 6 )  /  i  1.  i  1 ; - 0  . 3 7 3  ) *  i . 730 7 
GOTO A i 5100 

END F
IF T A C ( 1 ) < 3 5 5 . 2 3  THEN

KC( ! )  = ( ( ( ( T Â C ( l ) - 3 4 4 . 1 2 ) * 0 . 0 0 5 1 / 1 1 . 1 1 ) * ô . 3 8 5 ) * 1 . 7 3 0 7  
GOTO A l 5100 

END IF
IF TAC ! i ) < 3 6 6 . 3 4  THEN

A C ( i ; ะ !  ! ! ! T A C ( 1 1 - 3 5 5 . 2 3 ) * 0 . 0 0 3 ) / 1 1 . 11 ) * 0 . 3 9 0 ) * 1 . 7 3 0 7  
GOTO A i  510 0 

END IF
IF T A C ( 1 ) < 3 7 7 . 4 5  THEN

K C ! 1 ! ะ ! ! ( ( T A C ! i ! - 3 6 6 . 3 3 ) * 0 . 0 0 2 1 / 1 1 . 1 1  ] + 0 . 3 9 3 ) * 1 . 7 3 0 7  
GOTO A l 5100 

END IF
IF T AC ( 1 X 3 8 8 . 5 7  THEN

K C ( i ; ะ ! ! ! ( T A C ! 1 ) - 3 7 7 . 4 4 ) * 0 . 0 0 1 ) / 1 1 . 1 2 ) + 0 . 3 9 5 ) * 1 . 7 3 0 7  
GOTO A 1510 0 

END ! F
IF T A C ( 1 ) < 4 1 0 . 7 8  THEN 

K C ( 1 ) ะ 0 . 3 9 6  *  1 . 7 3 0 3  
GOTO A i  510 0 
END IF 
RETURN 

A15 i 0 0 :
MMC( 2 ) ะ T A C ( 1 ) - 3 . 4 3 5  -  273
MMC( 2 ) ะ 2 . 1 4 8 2 * ( M M C ( 2 )  + SQR( 8 0 7 3 . 4  -  MMC! 2 ) ~ 2 ) )  -  120 
MMC( i ) = ( 1 / MMC ( 2 ) ) * 0  i  
SC ! 1)  ะ ÏOOO 
C P C ( l ) :  4 . 2  
RETURN 

A16 0 0 0 :
GOSUB A i  5000 
S C ( 1 ) ะ ! . l 2 B * i O " 3  
3 R ( 1 ) ะ 21 
A A S ( l ) ะ 9 5 1 . 3 1 2  
3 S ( 1 ) ะ - 2 . 9 4 5
CFC ! 1) = ; l - ! 0 . 0 0 6 + 8 R ( ! ) ) ) * 4 . 2  
KC ( น ะ K C ( l ) * ( l - 1 0 ( - 5 ) * 5 5 6 * 2 0 )
MMC ( i  ) ะ ! 0 ”  ( A AS ( น / T A C ( l ) + 3 S ( l ) ) * 1 0 ' ' ( - 3 )
RETURN 

A l  70 0 0  :
ทก,รัแR m n f i f l
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S C ( 1 ) - 1 . 1 7 6 * 1 0 * 3  
3 R ( 1 ) - 2 0 . 7
À AS ( 1 1 = 1 0 7 5 . M 3  
3S(  น ะ - ร . 1177 7
C ? C ( l ) : ( l - l 0 . Û 0 6 * 8 R ( i ) ) ) + 4 . 2  
K C ( 1 ) = x c î 1 1 * ( i - 1 0 ' ~  c- 5 ) * 5 5 6 * 3 0 )
MMC ( น  = 1 0 ~ ( ( (  AAS ( 1 ) / T A C  ( น ) ) + 5 S  ( น ) * 1 0 * - 3  
RETURN 

A18 0 0 0 :
G0SU8 A 15000 
S C ( 1 ) = 1 . 2 3 6 * 1 0 * 3  
3R( น ะ  4 0 . 3  
A A S (1 ) = 1 2 0 4 . 1 8 6  
3 S ( น ะ - 3 . 2 0 0 1 2
CPC ( น : !  1 - ( 0 . 0 0 6 * 8 R ( 1 ) ) ) * “ .2  
x c ! น ะ ; K C ( น * ( 1 - 1 0  ( - 5 ) * 5 5 6 * 4 0 )  )
MMC ( 1 ) ะ 1 0 *  ( AAS ( D / T A C  ( น + ซ ิ ร ( น )  * 1 0 *  ( -  3)
RETURN 

A 1 9  0  0  0  :

ÂC ( น ะ ป ี .  4 4 8 2 6 0 4  
SC!  น ะ ! . 1 6 0 * 1 0 * 3  
AAS ( น ะ  1 1 4 6 . 3 8 5  
3 S ( l ) = - 3 . 2 7 5 3 4
MMC! 1 ] ะ 10 ( A A S (1 ! / T A C ( 1 ) + 3 S ( น ) * 1 0 * ( - 3 )
MOi  น ะ  ( 1 0 0 * ( 4 0 » s c  ( น ) / 9 2 . 0 9 ) / ( (  ( ( 4 0 * S C l 1)  1 / 3 2 . 0 9 )  + ( 6 0 * 1 0 * 3 / 1 8  ) i ï 
C?C( น ะ  ! - 0 . ü 0 3 6 9 * M O ( น +0 9 0 2 1 1 3 )  * 4 . 2  
RETURN 

A2 00 0 0 ;
:<c; น : ป ี .  4 1 4 5 1 1 0 4 8  
S C ( l ) : i . 1 8 0 * 1 0 * 3  
AAS!  น ะ ! 3 3 6 . 3 6 9  
3 ร เ น ะ - 3 . 7 1 784
MMC ( น ะ ! 0 *  (AAS ( น / T A C  ( น *  3S ( น ) * 1 0 * ( - 3 )
MO( 1 ) : (  1 0 0 * (  5 0 * s c  ! น ) / 9 2 . 0 9 ) / ( ( ( (  50 *SC  ( น ! / ( 9 2 . 0 9 )  + { 5 0 * 1 0 * 3 / 1 8 ) ) ) )  
CPC ( น ะ  ( - 0 . 0 0 3 6 9 *MO( น + 0 . 9 0 2 1 1 9 ) * 4 . 2  
RETURN 

A 2 1 0 0 0  :
KC ( น ะ ป ี . 3 8 0 7 6 1 7  
S C ( 1 ) = 1 . 2 1 1 * 1 0 * 3  
AAS ( น ะ 1 3 7 5 . 6 7 6  
3S(  น ะ - ร . 5 1 328
MMC( น : 1 0 *  ( AAS ( น  / T A C  ( 1 )  + 8 S ( 1 ) )  * 1 0 *  ! - 3  )
MO ( น ะ ( 1 0 0 * ( 6 0 * s c  ( น ) / 9 2 . 0 9 ) / ( ( ( ( 6 0 * S C ( 1  ) ) / ( 9 2 . 0 9 ) +  ( 4 0 * 1 0 * 3 / 1 8  ) ) ) )
CPC( น : ( - 0 . Q 0 3 6 9 * M O ( l ) + 0  9 0 2 1 1 9 1  * 4 . 2
RETURN

PRINTOUT:
' PREPARE FOR PRINTOUT

RETURN 
H0USE2 :

CLS
PRI NT  T A 3 ( 1 6 ) ; " I N P U T  DATA"
PRI NT  T A B ( 4 4 ) ; 'HOT L I Q U I D  COLD L I Q U I D "
PRINT T A 3 ( 5 ) ; " T y p e "  ;
PRINT  T A 3 ( 4 2 ) ; N i S ( V A L I A S น ; T A 3 ( 5 0 ) ; N 2 S ( V A L ! 3 S ) )
PRINT  T AB{ 5 ) ; " Ma s s  F i o w  R a t e
PRINT  '• " ; : PR I NT USING “ î t . t t t f . s w r  ;WC( 1 )
PRINT  T A 3 ( 5 )  ; " I n i e t  TeniDerature
PRINT  " " ; : PR I NT USING H! t , m . 8 S H ; T i C ( l )
PRINT T A B ( 5 )  ( " O u t i e t  T e m o e r a t u r e  
PRINT  " "  ; : PR I NT USING " ร , ร ร ร . ร ร "  ; TOC ( 1 )
PRINT  T A 3 ( 5 ) : " F o u l i n g  F a c t o r M * 2 K / W “ ( t a b ( 4 9 ) ; ( PR I NT  USING " ร . ร ร ร ร ะ  " ; F H ( น ;

K t a b ( 4 5 )  ; ( PR I N T  USING " ร , ร ร ร . 33  " ; T I H ( D ;

K G / S " ; t a b ( 4 5 ) ; ( PR I NT  USING " ร , ะ ร ร . 3 ร ร ร  -  : WH{1 ; ;

K ; t a b ( 4 5 ) ; ( PR I N T  USING " ร , ร ร ร . 5 ร  " ; T 0 H ( i ) (

• 0 0 1MT I i ç u i r  " e  ■ r r  f ทอท : MT



3 1 8

PRINT ” A8 ! 15 ) ะ "PLATE CHARACTERISTICS"
PRINT r AB( 5 ) : ‘ S u r f a c e  Area o e r  - ' a t e 1 AT 2 PRINT USiNG «* , *t*44 . *r*»+**44 1 p ( 1 J

PR ! NT 7 A 3 ( 5 ) : " “ 'ก 1 c xn e s s M '* - PRINT USING 1 r*55 . \ A p ( 1 )
: RI NT TAB( ว ิ ) ; "LENGTH . M PRINT USiNG . 5 5 5 . 5 5 5 5 5 1 : L ? ( i )
PRINT TAB( 5 ) : " พ i a t h . M PRINT USING 15 1 * 3 5 .  * 5 5 5 *  ; <VP ( 1 )
PRINT 7AB(5)  ; " P l a t e  Gap 1 M PRINT USING , **4r . * *5*4*  1 3P l X 1

PRINT TAB(16) : "OUTPUT RESULTS"
PRINT TAB( 5 ) : " R e y n o ; ปีร Nu.moer 1 : TAB( - 5  Ï ะPRINT USING " ร * , ร * * . ร *  ’•ะ.REH(1
PRINT " " ; : ? PINT USING • ■ ร , ร * * . * * " ; SEC1 i )
PR ! NT ~ A 8 ( 5 ) : " P r e s s u r e  Droo . . พ M~2" ; TA B U S ) (PRINT USING " ร * , 5 5 5 . * 5  • ' ะ PH{1 )
PRINT " ' • ะ :  PRINT USING " ร , ร ! : * . ร * " :  PC ! 1 1
PRINT TAB(5)  : "Hea t  ' r a n t e r  Ra te 1KW " ; :  PRINT USING •♦4+ 1 *5+4 . * *  1 Q ( X )
PRINT 7A8 ( 5 )  ; " O v e r a I  1 Heat  T r a n s f e r  C o e f f c 1e n t . พ / M~2X " ะ ะ PR 1 NT USiNG • 5 5 , 5 5 5 . 5 5 ” 1*UAV( 1 )
PRINT TAB( 5 ) ; " T o t a l  S u r f a c e  A r e a  R e a u i r e a ,.VT2 " ;  : PR I N I  USiNG *44 , *444» 1 *** ! AP ( i ; * N ( i )
PRINT TAB( 5 ) ; "Number  o f  Ther ma l  P l a t e s " ;  ะPRINT USiNG ' 5 5 , 5 5 5 . * 5 ' ‘ ; N : n
RETURN

HOUSES :

-PRINT  
-PRINT  
' -PRINT 
l ?R i NT 
-PRINT  
LPRiNT
[ p r i n t
' [ p r i n t
[ p r i n t
LPRINT
LPRINT
LPRINT
LPRiNT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
RETURN

TABUS) ; "INPUT DATA"
AS ! - - ) ;  1 HOT LIQUI D COLD Li  QUID"

TAB(42) ;  N1 ร (VAL(AS ; ; : TAB < 60) : N 2 ร (VA L (3 ร ) i
TAB15> : "Mass Pl ow Ra te
■' • • ะ : LPRiNT USING " ร . * ร # . * # # ร " : ' K d )
TAB(ร) ; " I n le t  Temperature

’’ ; ะ LPS I NT USING ■ะ,  5 * 3 .  ร * ' , ะ T i c ! i  i 
TAB( 5 ) ; "Qu i !e t  Temperature 
" : LPRI NT USING - * , * * * . * # "  ; T O C ( l )
T A3(5 î " Pou ! i ng Factor 
" ••ะ:LPRINT USING • •ร .* * * * * •'ะFC(1)
TAB ; 1 6 ) : -PLATE CHARACTERISTICS"
7A8 ( 5 ) : " S u r f a c e  A rea  p e r  P l a t e  
TAB( 5 ) ; " T h i c x n e s s  
TA 3 ( 5 )  ; " พ ! a t h  
TAB( 5 ) ; "LENGTH 
TAB( 5 ) ; " P l a t e  Gap

À G/ ร " ; t a o ( 4 5 i  ะ -PRINT USING ร , ร ร ะ . : * ร * : พ H ( :

K " :  t a b l e s )  ; : .PRINT US i NG *  1* 5 5 . * 5 7 ! H ( 1

K ■ะ t a D ( 4 5 ) ; ะ L.PRINT USiNG • 5 , 5 5 5 . 5 5 T OH ( 1

M ~ 2 K / r  : t a b (49 ะ ะ LPRiNT USiNG " ร . ร * * * * " ; F H

-PRI NT USING *  , 5 * 5  . *44*4-444 AP ( i  )
M " : LPRINT USING 5 15 * 5 . 5 5 5 5 5 XP ! 1 J
M " ; LPRINT USING * 15 * 5  . *4+5*45 พ P ( 1 ;
M " ; LPRiNT USING *  , *455 1 **44*5 LP ( 1 J

LPRINT USiNG *  1 * 5 *  . **444+44* BP ( 1 )

TAB( 1 6 ) ; "OUTPUT RESULTS"
TAB( 5 ) ; " R e y n o l d s  Number  
" " ; -LPRINT USING " ร , * * ร . ร # " ; R E C ( l )
FAB (5 ; " P r e s s u r e Drop
" " ; : LPRI NT USING " ร , * * * .  3 3 " : PCi 1)

” ะT A B ( 4 5 ) ;  ะL PR I NT USING " ร * , ร * * . * *  " ะREH( i

1 K N / M " 2 " ; T A B ( 4 5 ) ;  : LPR I NT USING " ร * 1: * ร . * *  " : P H ( l i

T A315) ะ "Heat T ran te r  Rate 1.HW
TAB(5) ะ "OveraI ! Heat T rans fe r  C o e f f i c ie n t  1พ/M*2K 
7AB( 5 ) ; "To ta l  Surface Area Required ,M~2
TAB{5 ) ;  "Number of Thermal P la tes

ะ LPR I NT USING ' ร * , * * * . ร * " ; Q ( 1 !
" ; : L P R i N T  USING " 3 3 , 3 3 5 .  ร * ' , ; UAV ( น  
- ; ะ LPRI  NT USING " ร * , * * # . * * " ; A P I i ) * N ( 1) 
“ • • L P R i N T  USING '‘ ร * , * * ะ . * * " ; N i l )



A P P E N D I X  B

P h y s i c a l  p r o p e r t i e s  o f  l i q u i d s

B . 1  W a t e r

B . 1 . 1  Vi  5 C O S  i t y

T h e  v i s c o s i t y  r e l a t i o n s h i p  f o r  w a t e r  a s  a f u n c t i o n  o f  

t e m p e r a t u r e  i s  a s  f o l l o w  c 2 5  3 ะ

1 = ( 2 . 1 4 8 2  *  [  ( t - 8 . 4 3 5 )  +  y 8 0 7 8 . 4  +  < t - 8 . 4 3 5 ) a ]  - 1 2 0 )

T

w h e r e 7“ =  v i s c o s i t y

t =  t e m p e r a t u r e

B . 1 . 2  T h e r m a l  C o n d u c t i v i t y

V a l u e s  o f  t h e  t h e r m a l  c o n d u c t i v i t y  a n d  P r a n d t l  n u m b e r  o f  w a t e r

a s  a f u n c t i o n  o f  t e m p e r a t u r e  a r e  p r e s e n t e d  i n  t h e  t a b l e  b e l o w  [ 6 ]  ร
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T  e m p e r a t u r e

( ° c  )

T h e r m a l  C o n d u c t i v i t y  

( พ / โ ท .  K )

P r a n d t l  n u m b e r  

< d i m e n s i o n l e s s )

2 1 . 1 1 0 . 5 9 7 6 . 8 3

2 6 . 6 7 0 . 6 0 7 5 . 9 2

3 2 . 2 2 0 . 6 1 8 5 .  18

3 7 . 7 8 0 . 6 2 8 4 . 5 7

4 8 . 8 9 0 . 6 4 4 3 . 6 5

5 0 . 0 0 0 . 6 5 6 3 . 0 1

7 1 . 1 1 0 . 6 6 6 2 . 5 2

8 2 . 2 2 0 . 6 7 5 2 .  1 6

9 3 . 3 3 0 . 6 8 0 1 . 8 9

B . 1 . 3  S p e c i f i c  h e a t

T h e  s p e c i f i c  h e a t  o f  w a t e r  i s  e s s e n t i a l l y  c o n s t a n t  [ 2 5 1  ะ

c =  4 .  1 8 6 8  k J / k g . K

B . 1 . 4  D e n s i t y

T h e  d e n s i t y  o f  w a t e r  i s  e s s e n t i a l l y  a s s u m e d  c o n s t a n t

/ 1 , 0 0 0 k g / โ ท 3

t h r o u g h o u t  t h i s  s t u d y .
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3 . 2  S y r u p  s o l u t i o n  ( S u c r o s e  S o l u t i o n )

B . 2 . 1  V i s c o s i t y

T h e v i s c o s i t y  a

p e r c e n t a g e o f s u c r o s e  b y

p r e s e n t  s t u d y s u c r o s e  s o :

w e r e u s e d . T h e  v i s c o '

E n g i n e e r  1 ร H a n d b o o k  ( 1 9 6 3 )

u s e d t o  e s t i m a t f 3 t h e  v i s c o s

i s  a s f  0 1 l o w s  ะ

1 0 ?  J d  =  <

w h e r e =  v i s c o s i t y

T =  a b s o l u t e  i

T h e  c o n s t a n t  A  i

p  1 o t 1 ๐ ?  Jd v s i .  ( 1 / T )  ,  ]

r e  l a t i  o n s f  o r 2 0  a n d  4 0

s h o w n i n F i g . B - l  b a s e d

( A / T  ) +  B < B - 1 )

1 cp

1 K

f o r  3 0  p e r c e n t  b y  w e i g h t  s u c r o s e  s o l u t i o n  c o r r e l a t i o n  i s  p r e s e n t e d

i n  F i g .  8 - 2  b a s e d  o n  o u r  o w n  e x p e r i m e n t a l  d a t a  s h o w n  i n  T a b l e  B - 2 .
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T a b l e  B - l  V i s c o s i t y  o f  S u c r o s e  S o l u t i o n s

1 / T

< * i c f 3 ) 

( k ' 1 )

P e r c e n t a g e  s u c r o s e b y  w e i g h t

2 0 4 0 1 ๐ ^ « 0

3 . 6 6 3 3 . 8 1 8 1 4 . 8 2 0 0 . 5 8 2 1 . 1 7 1

3 . 5 9 7 3 . 1 6 6 1 1 . 6 0 0 0 . 5 0 1 1 . 0 6 4

3 . 5 3 3 2 . 6 6 2 9 . 8 3 0 0 . 4 2 5 0 . 9 9 3

3 . 4 7 2 2 . 2 7 5 7 . 4 9 6 0 . 3 5 7 0 . 8 7 5

3 . 4 1 2 1 . 9 6 7 6 . 2 2 3 0 . 2 9 4 0 . 7 9 4

3 . 3 5 5 1 . 7 1 0 5 . 2 0 6 0 . 2 3 3 0 . 7 1 7

3 . 3 0 0 1 . 5 1 0 4 . 3 9 8 0 . 1 7 9 0 . 5 4 3

3 . 2 4 6 1 . 3 3 6 3 . 7 7 6 0 .  1 2 6 ว . 5 7 7

3 . 1 9 4 ใ . 1 9 7 3 . 2 6 1 0 . 0 7 8 3 . 5 1 3

3 .  1 4 4 1 . 0 7 4 2 . 8 5 8 0 . 0 3 1 ว . 4 5 6

3 . 0 9 5 0 . 9 7 4 2 .  5 0 6 -  0 . 0 1 1 ว . 3 9 9

3 . 0 4 8 0 . 8 8 7 2 . 2 2 7 -  0 . 0 5 2 ว . 3 4 8

3 . 0 0 3 0 . 8 1 1 1 . 9 8 9 -  0 . 0 9 1 ว . 2 9 9

2 . 9 5 8 0 . 7 4 5 1 . 7 8 5 -  0 . 1 2 8 0 . 2 5 2

2 . 9 1 5 0 . 5 8 8 1 . 6 1 4 -  0 . 1 6 2 0 . 2 0 8

2 .  8 7 3 0 . 6 3 7 1 . 4 6 7 -  0 . 1 9 6 0 . 1 6 6

2 . 8 3 2 0 . 5 9 2 1 . 3 3 9 -  0 . 2 2 8 0 .  1 2 7

2 . 7 9 3 0 . 5 5 2 1 . 2 2 6 -  0 . 2 5 8 0 . 0 8 8

2 . 7 5 4 - 1 . 1 2 7 - 0 . 0 5 2

2 . 7 1 7 - 1 . 0 4 1 - 0 . 0 1 7





LO
G

 y
U
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3.053.1 3.2 3.3 3.35

1 / T  X 103 ( K ~ 1 )

F i g u r e  B - 2  T e m p e r a t u r e - v i s c o s i t y  r e l a t i o n  f o r  3 0  w t %  s u c r o s e  s o l u t i o n  

( B a s e d  o n  m e a s u r e d  d a t a i .
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T a b l e  3 - 2  E x p e r i m e n t a l  m e a s u r e m e n t  o f  v i s c o s i t y  o f  3 0 %  b y  w e i g h t  

s u g a r  s o l u t i o n .

T h e  s l o p e  a n d  i n t e r c e p t  o f  t h e  t e m p e r a t u r e - v i s c o s i t y  

r e l a t i o n  f o r  e a c h  s u c r o s e  s o l u t i o n  u s e d  i n  t h i s  s t u d y  a r e  g i v e n  i n  

t h e  f o l l o w i n g  t a b l e :
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3 . 2 . 2  T h e r m a l  C o n d u c t i v i t y

T h e  t h e r m a l  c o n d u c t i v i t y  o f  t h e  s u c r o s e  s o l u t i o n  c a n  b e  

c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g  e q u a t i o n  [ 2 6 ] !

K =  K < 1 -  1 0 ~ 5  u p  )

w h e r e  K =  c o n d u c t i v i t y  o f  w a t e r  a t  t h e  s a m e

t e m p e r a t u r e  a p p l i e d  , 1 0  w a t t / c m .  c

p =  g r a m s  o f  s o l u t e  s u c r o s e  p e r  1 0 0  g  o f  s o l u t i o n

a =  c o n s t a n t  =  5 5 6  f o r  s u c r o s e  s o l u t i o n ,  c

K =  t h e r m a l  c o n d u c t i v i t y  o f  s u c r o s e  s o l u t i o n

1 10 w a t t / c m .  c

B . 2 . 3  S p e c i f i c  h e a t

T h e  s p e c i f i c  h e a t  o f  t h e  s u c r o s e  s a l u t ' o n  m a y  b e  

a p p r o x i m a t e d  u s i n g  t h e  f o l l o w i n g  e q u a t i o n  [ 2 7 , 2 8 ] :

c = 1 -  0 . 0 0 6 * 3

w h e r e  B =  p e r c e n t  b r i x  o f  t h e  s o l u t i o n , b r i x

c p =  h e a t  c a p a c i t y  1 g / c a l -  c

A  r e f r a c t o m e t e r  i s  u s e d  t o  m e a s u r e  t h e  p e r c e n t  b r i x  o f  t h e  

s o l u t i o n ,  w h i c h  i s  p r e s e n t e d  i n  t h e  f o l l o w i n g  t a b l e :
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-------------------------------

P e r c e n t  s u c r o s e  

b y  w e i g h t

P e r c e n t  B r i x

2 0 2 1 . 0

3 0 3 0 . 7

4 0 4 0 . 9

B . 2 . 4  D e n s i t y

T h e  d e n s i t y  o f  t h e  s u c r o s e  s o l u t i o n  i s  a s s u m e d  t o  b e  

i n d e p e n d e n t  o f  t e m p e r a t u r e .  T h e  d e n s i t y  o f  t h e  s u c r o s e  s o l u t i o n ,  

w h i c h  i s  m e a s u r e d  w i t h  a  p i c o n o m e t e r  a t  r o o m  t e m p e r a t u r e  ( 3 1  C ) , i s  

l i s t e d  i n  t h e  t a b l e  b e l o w :

3P e r c e n t  s u c r o s e y D  *  1 0
3b y  w e i g h t ( k g / m  )

2 0  ' 1 .  1 2 8 0

3 0 1 . 1 7 5 7

4 0 1 . 2 3 6 4
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8 . 3  G l y c e r i n e

3 . 3 . 1  V i  s e e s  i t y

I n  t h e  p r e s e n t  s t u d y  g l y c e r i n e  s o l u t i o n s  o f  4 0 ,  5 0  a n d  6 0  

p e r c e n t  b y  v o l u m e  o f  g l y c e r i n e  a r e  u s e d .  T h e  m e a s u r e d  v a l u e  o f  t h e  

v i s c o s i t y  a s  a  f u n c t i o n  o f  t e m p e r a t u r e  i s  p r e s e n t e d  i n  T a b l e  B - 3 .  

T h e  t e m p e r a t u r e - v i s c o s i t y  p l o t  f o r  t h e  g l y c e r i n e  . s o l u t i o n  b a s e d  o n  

e q u a t i o n  B - l  i s  p r e s e n t e d  i n  F i g .  B - 3 .

T a b l e  B - 3  V i c o s i t y  m e a s u r e m e n t  o f  g l y c e r i n e  s o l u t i o n  a s  a  

f u n c t i o n  o f  c o n c e n t r a t i o n  i n  v o l u m e  *  a n d  t e m p e r a t u r e .

1 / T

( * 1 0 ~ 3 ) 

( k " 1 )

g l y c e r i n e  

% b y  v o l u m e
F

( c p  )

j.> *  1 0 3 

( f c g / m  )

1 ๐ ?  _yU

3 . 3 0 0 4 0 3 .  1 9 7 1 . 1 6 0 3 0 . 5 0 5

5 0 4 . 9 1 5 1 . 1 8 0 4 0 . 6 9 2

6 0 8 . 3 7 2 1 . 2 1 1 4 0 . 9 2 3

3 .  1 9 4 4 0 2 . 4 6 1 1 . 1 6 0 3 0 . 3 9 1

5 0 3 . 5 8 1 1 . 1 8 0 4 0 . 5 5 4

6 0 6 .  1 7 0 1 . 2 1 1 4 0 . 7 9 0

3 . 0 9 5 4 0 1 . 8 6 3 1 . 1 6 0 3 0 . 2 7 0

5 0 2 . 6 2 0 1 .  1 8 0 4 0 . 4 1 8

6 0 4 . 3 8 0 1 . 2 1 1 4 0 . 5 4 1
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3.05 3.1 3.2 3.3 3.35

1 / T  X  103 (K 1 )

F i g u r e  B - 3  T e m p e r a t u r e - v i s c o s i t y  r e l a t i o n s  f o r  g l y c e r i n e  s o l u t i o n

( B a s e d  o n  m e a s u r e d  d a t a ) .
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The s l o p e  and i n t e r c e p t  o f  t e m p e r a t u r e - v i s c o s i t y  p l o t  f o r

g l y c e r i n e  a r e  l i s t e d  i n  t h e  f o l l o w i n g  t a b l e :

P e r c e n t  g l y c e r i n e  

b y  v o l u m e

s l o p e

A

i n t e r c e p t

B

4 0 1 1 4 6 . 3 8 5 -  3 . 2 7 6

5 0 1 3 3 6 . 3 6 9 -  3 . 7 1 8

5 0 1 3 7 5 . 6 7 6 -  3 . 6 1 3

B . 3 . 2  T h e r m a l  C o n d u c t i v i t y

T h e  t h e r m a l  c o n d u c t i v i t y  o f  g l y c e r i n e  i s  a s s u m e d  t o  b e  

i n d e p e n d e n t  o f  t e m p e r a t u r e  w i t h i n  t h e  r a n g e  o f  20 t o  100 c .  

P r e s e n t e d  b e l o w  i s  P e r r y ' s  C h e m i c a l  E n g i n e e r s '  H a n d b o o k ' s  d a t a  f o r  

t h e  t h e r m a l  c o n d u c t i v i t y  o f  g l y c e r i n e .

T e m p e r a t u r e

( ° c  )

P e r c e n t  v o l u m e  

o f  g l y c e r i n e

T h e r m a l  C o n d u c t i v i t y  

(  W / m . K  )

2 0 1 0 0 0 . 2 8 3 8

2 0 8 0 0 . 3 2 7 1

2 0 6 0 0 . 3 8 0 8

2 0 4 0 0 . 4 4 8 3

2 0 2 0 0 . 4 8 1 1

1 0 0 1 0 0 0 . 2 8 3 8



(พ
/ท

าK
 )

3 31

20 40 60 80 100

GLYCEROL%

F i g u r e  B - 4  T h e r m a l  c o n d u c t i v i t y  v e r s u s  G l y c e r i n e  c o n c e n t r a t i o n  < v o l % )  

( B a s e d  o n  P e r r y ' s  C h e m i c a l  E n g i n e e r ’ s  H a n d b o o k

F o u r t h  E d i t  i o n ,  1 9 6 3 ) .
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v e r s u s  g l y c e r i n e  c o n c e n t r a t i o n  a s  o b t a i n e d  f r o m  P e r r y ' s  C h e m i c a l  

E n g i n e e r s '  H a n d b o o k .

3 . 3 . 3  S p e c i f i c  h e a t

T h e  s p e c i f i c  h e a t  o f  a q u e o u s  s o l u t i o n s  o f  g l y c e r o l ,  w h i c h  i s  

o b t a i n e d  f r o m  P e r r y ' s  C h e m i c a l  E n g i n e e r s ’ H a n d b o o k  i s  l i s t e d  b e l o w :

F i g .  B-4  s h o w s  t h e  p l o t  o f  t h e r m a l  c o n d u c t i v i t y  o f  g l y c e r i n e«•

P e r c e n t  m o l e  

o f  g l y c e r i n e

S p e c i f i c  h e a t  

( c a l . / g - ° C  )

2 .  1 2 0 . 9 6 0

4 . 6 6 0 . 9 2 4

1 1 . 5 0 0 . 3 4 1

2 2 . 7 0 0 . 7 5 8

4 3 . 9 0 0 . 6 7 2

1 0 0 . 0 0 0 . 5 7 6

F i ? . B - 5  s h o w s  t h e p l o t o f  s p e c i f i c h e a t  o f  g l y c e r i n e  v e r s u s

m o l e X o f  g l y c e r i n e , a s o b t a i n e d  f r o m P e r r y ’ s  C h e m i c a l  E n g i n e e r s '

H a n d b o o k .

B . 3 . 4 D e n s i t y

T h e  d e n s i t y  o f  g l y c e r i n e i s  a s s u m e d  i n d e p e n d e n t  o f
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MOLE%

F i g u r e  B - 5  S p e c i f i c  h e a t  v e r s u s  G l y c e r i n e  c o n c e n t r a t i o n  ( m o l e  %)  

( B a s e d  o n  P e r r y ' s  C h e m i c a l  E n g i n e e r ' s  H a n d b o o k  F o u r t h

E d i t i o n ,  1 9 6 3 ) .
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t e m p e r a t u r e .  T h e  d e n s i t y  o f  g l y c e r i n e ,  w h i c h  i s  m e a s u r e d  u s i n g  a  

p i c n o m e t e r  a t  r o o m  t e m p e r a t u r e  < 3 1 ° C ) ,  i s  p r e s e n t e d  i n  t h e  t a b l e  

b e l o w :

3P e r c e n t  g l y c e r i n e ๐ *  1 0
/ 3b y  v o l u m e ( k g / m  )

4 0 1 . 1 6 0 3

5 0 1 . 1 3 0 4

6 0 1 . 2 1 1 4
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