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%!I w)*FO .*%&iH "FH 3 "9&,J2 BF  5%&"67 f&"X8   !"#.  /"#  0%*12 3")%

MEM,8 5%&678 *&v#-  &",F  ~"U f*+"q KFP!7 J  1 3C! "9 &4O"q*% r. 

5%&678 /#MEM, w)* *% LM)*&N_H  V)+7 $O,2 3)%8 5%&678  ;&mH  1

 !# f&n)&E,. 67 9"9 �!"H  b. I "9 C&"h  ^n8   1 :2 c+"WE,DMAZ 

%!I $%&'() FO. 

                   !"#2-  �+p .&,%DMAZ �W(v, .&4*&XC *%.  

+'23   )kP(  '456 789%:   )K(  

2  15/309 

3  15/313 

4  15/317 

6/4  15/319 

3/6  15/323 

9  15/328 

10  15/330 

16  15/340 

26  15/350 

40  15/363 

50  15/371 

75  37/390 

90  15/400 

3/101  15/408 

 

3-1-  +'7. +'23 ;&5'<4DMAZ  

$%&,2 J  O6#J&). /# g1!Q 1) 0%!P *&P9  !"# w(N.  %&"l,F  �"W(v, !

&,% [*&XC.  �+pDMAZ Q1* /#8  /P{Sno    %!I 3"n� O"Q !"P\ "FO .

&(HF c1Op *% L)2 ( $%*12$OQ OH  .  D_"Q)2( �7 * %+"<H [ "99  *&"XC f !

 *&v#DMAZ  0&XH &,% &#  *,8 O4% .  

  
=>?2-  * %+<H�799 f !*&v# *&XC DMAZ &,% &#.  

 c&=,8 ;!H V)+7  * Z&# * %+<H 0 +7* BC   MATLAB  0 +"(H2 /5%&6, &#

/""#f*+""q
CKT

B
ALnP

 
!"

)(
   *% /""P % % 3""l#&u,""F f*+""q b

&4!(, *&U. A[ B 1C  7!7 /"# "9*&ne r  J  O"M71/7 [4/399  18/246-  .

*%&iHF !# 0 +(H2 /5%&6, 3.  *&v# *&XCDMAZ  /"# f*+"q   /"u# *)1 (

  *% /P %+# O4 +?F f*+q bR2 C /# �+#!, "9  0%!"P 3$% %  &"4   !"# !#

999/0 ,8 OQ&#.  

8.246

4.399
1.7

!
!"
T

LnP )1                           (            

/# ;JZ *&v# *&XC /5%&6, *% [3)  !P\DMAZ     /"u# * V")+7 /"P)1 (

  P r"N=!# *&"XC !(, *&U [3)  $OQ /y * 9 "W +    &",% !(, *&"U 1 c&_")&U

+WP rN=!#F b,8 OQ&# . *+P~, /5%&6, J  ",8     *&"XC /n")&E, *% 0 +"7

 *&v#DMAZ &,% *%. %!# $!i# c%&67.  

3-2- @-@4A &'B%CD:8%/@C+'E>(D FG  

0&<4 *+` &,J2 ;&mH  J  Dno [OQ $*&Q  {Sno /PF 5%&"67 f&X8 5&"P [9 $!n

*1!h LM)*&N_H  0%!P. ,8 OQ&# . !#&M#F b c+"WE,  &"4.   J  %* OH&(") 

 1 :2DMAZ i79&,J2 1 /F5&P a9 0%!P $!nQ1* /# LM)*&N_H 8   /"P

{Sno ~U ;&mH  OQ !P\F3C!  .&(HF5&P L9 ") !n9  c1O"p *% 0+)3 (  $O",2

3)  .Mx<49�7 * %+<H b99!h f !F�7 &# 3N_Q r "99  "HJ1 O"q*% !8 

&,% *% :2. &,J2F D_Q *% $&-X)3 (3)  $OQ $% % 0&XH .  

 
=>?3- �7 * %+<H99!h f !F�7 &# 3N_Q r99HJ1 !8  !# :2. :2 c+WE,-

DMAZ &,% *%.  C 25.  
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0&<4/P *+`  $O4&X,,8   /# /p+7 &# %+QF !"h /_MF  3"N_Q r "F z

q&?9C 39BF_8 ,8 OQ&# .OH1* * %+<H. u?8   3"Q % O"4 +? .  !"4 *%

  b(Q % 3)% *% &# c&=F7*+q *% [* %+<H b8 5+WE, /P8  P!7 &"# "9 r

 [OQ&# /(Q % %+p1 c+im, Oq*% ",8   !"h 0 +"7F   c+"WE, 3"N_Q r

  * c+""im,01*% V"")+7 1 $O""H +?""F#&8 1* J . 5&P * %+""<H9 [0+"") !n

P!79 Oq*% r)HJ18 (%+<H ]vX,  * 02.  

 !"#3- !hF !# 3N_Q r. &4Oq*%.  "HJ18   �"W(v,DMAZ  &",% *%. 
 C 25.  

:H0IE>? J  

)nD(  

KL) 

(M! "N+5A  

DMAZ 

(M! "N+5A 

3340/1  100 0 

3411/1  0317/95 9863/4 

3455/1  2076/92 7924/7 

3530/1  5596/84 4404/15 

3590/1  5084/80 4916/19 

3732/1  7769/74 2231/25 

3795/1  4537/68 5463/31 

3867/1  2871/61 7129/38 

3923/1  6235/55 3765/44 

4003/1  6657/47 3343/52 

4068/1  1046/41 8954/58 

4119/1  0124/36 9876/63 

4204/1  5610/27 4390/72 

4289/1  0130/19 9870/80 

4310/1  7314/14 2686/85 

4367/1  1223/10 8777/89 

4405/1  7991/5 5461/94 

4480/1  0 100 

3-3- @-@4A 6'O @-@4 PC+ ! P@8? ! K'8QA &5'<9A  

/#*+`.     "# c%&"67 3"5&= *% [O"Q $%*12 /P9 &"4J&C b.  &",F  *&"v# 1 K

:2 �+Wv,-DMAZ  *&XC *%4 P9W + [c&_)&U,8    1 *&"v# J&"C J  0 +"7 

&"",F K /""H+<H* %!""#. !""h 1 %!""PF 3""N_Q r02  *  $&-("")% V"")+7

OH +? LM)*&N_H  .MEM, J  $%&'()  &# ^})8 5&P9 ") !n9 0+ ",8   0 +"7

HJ1 Oq*%8  1 :2DMAZ /#  * J&C 1% !4 *% %+p+,%*12 3)% .  

&iH*%FH 39 B,8  0 +7&4Oq*% 5+_5+, ;!p /# /p+7 &#  *8    /"# $%&", 1%

5+, Oq*%8 On7F %+<H D&(H /PF c1Op *% L)4 (3)  $OQ $% % 0&XH .

 D_Q)4 (MEM,8 &4.  !"#  * :&n= 1 wMnQ /# �+#!,.   1 :2 �+"Wv,

DMAZ  *&XC *%kPa 4  0&XH,8 O4%.   

0&<4+` * D_Q *% /P)4( 3)  ]vX, [ * %+<H Z&#8F MEM,8  wMnQ

 1* %+<H &U9FM8 MEM,8  0&XH  * :&n=,8 O4%  /P,8  0 +"7    z"<P &"#

02 &4 MEM,8 5%&678 &, 1 *&v#F K 1 :2DMAZ /#  * f*+q D_"Q )5( 

%+<H w)*.  

0&<4+` *% /P *J /Wq&C 3)  ]vX, Z&# D_QFMEM, %&8 5%&678   &"#

 V?y = x ,8 +I OH +7F&. * !CF n"NH 38  Z&"#.   "F  O"Q&# $%&", 1% b .

  b<hF  /_MF 0&XH D_Q b,8 ]5&? /P O4%J&). DMAZ ) /ulH &7

�1!7+yJ2 (/#ul7 �1*9 *&XC *% !kPa 4 H "9   J&") Op D"= !, /"# J&. 

Z&#8F /# * +Q% 0 OMs 1 %* OH !jH<H8 O)*.  

3-4- :H0+D:3 J08E( IA 4%R('%S  

/""# z""<P$% % &""4. 5%&""678  D_""Q)5 ( 3""F* !C /""u# * 1/""#f*+""q 

BB

AA
AB

xy

xy

/

/
"# ):�2 =B= DMAZ, A( !"h [F* !C r "F  !"4 *% 3

 /ulH) *%&Mn, $%1OE,.  :+Wu, �+W?DMAZ   �1!7+"yJ2 /"ulH 1 (

 c1Op t#&u,)5 (/#O,2 O4 +? 3)%.  

 
=>?4- MEM,8 &4.    !"# wMn"Q 1 :&n=.   1 :2 �+"Wv,DMAZ    *&"XC *%

kPa 4   )-!-  [wMnQ 8MEM,-"- :&n= 8MEM,(.  

  
=>?5- MEM,8 5%&678  *&"v#-  &",F  !"# K.   :2 �+"Wv,1DMAZ     *&"XC *%

kPa 4.  

 &# !h J  $%&'() F* !C rFP *&is *&XC  *% /P 39 /"# c&_)&U +W  3")%

$O,2 OH !h [F* !C rF, 39-H&9H b9!l7 BF !# !# {&n37/5    /"P %+"# O4 +?

,8 ul7 �1* 0%+# r)&M, !# OH +79 !# !. J&) Op. 02 &4 7�P9&<H OF O

+I 1F&. J&) Op.   O"Q&# *+P~", *&XC *% $%&, 1% 0&)2 . "Mx<49 *% b

 "")  f*+""q  J  $%&'(""F""MEM, [�1* b8 5%&""678 /""# [$O"",2 3"")%       

]5&?J&). #9 J  a96 5+, Oq*%8 DMAZ  :2)�1!7+yJ2 /ulH (  *  

Z&# *%. 0&_,  �!#~UF !<H8 OH %.  
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                                           !"#4- $% % &4. #!m78 5%&678 *&v#- &,F !# K.  1 :2DMAZ  *&XC *%4 P9W +c&_)&U.  

5+, Oq*%8  *% :2

J&I J&C )y(  

HJ1 Oq*%8:2

J&I J&C *%  

!hF3N_Q r

 !#. J&I J&C  

5+, Oq*%8*% :2

&, J&CFK )x(  

HJ1 Oq*%8  *% :2

&, J&CFK  

!hF 3N_Q r

 !#. &C J&,FK  

&,% 

)$C(  

0  0 4480/1 0 0 4480/1  0/44  

134/0  0238/0 4453/1 025/0 
3-

10×0322/4 4475/1  3/42  

241/0  0477/0 4426/1 05/0 
3-

10×333/8 4471/1  6/40  

319/0  0688/0 4403/1 071/0 0119/0 4467/1  4/39  

425/0  1040/0 4363/1 102/0 0176/0 4460/1  38  

546/0  1595/0 4301/1 151/0 0273/0 4449/1  9/35  

653/0  2290/0 4223/1 198/0 0375/0 4438/1  5/33  

776/0  3535/0 4084/1 291/0 0608/0 4411/1  5/30  

849/0  4702/0 3953/1 358/0 0809/0 1439/1  4/28  

881/0  5389/0 3876/1 471/0 1232/0 4342/0  4/27  

902/0  5923/0 3816/1 608/0 1967/0 4259/1  9/26  

919/0  6417/0 3761/1 705/0 2739/0 4173/1  5/26  

941/0  7157/0 3678/1 812/0 4054/0 4025/1  4/26  

951/0  7539/0 3635/1 881/0 5389/0 3876/1  4/26  

952/0  7579/0 3631/1 911/0 6177/0 3788/1  3/26  

957/0  7784/0 3608/1 934/0 6908/0 3706/1  2/26  

961/0  7955/0 35389/1 955/0 7701/0 3617/1  26  

965/0  8132/0 35169/1 975/0  8602/0 3516/1  8/26  

974/0  8554/0 3521/1 985/0 9120/0 3459/1  27  

1  1 3360/1 1 1  3360/1  29  

  

         !"#5-  !hF* !C rFnNH 38  1 :2 c+WE,DMAZ  *&XC *%kPa 4.  

No xA yA  AB 

1 010/0 040/0  125/4 

2 025/0 134/0  034/6 

3 05/0 241/0  033/6 

4 071/0 319/0  129/6 

5 102/0 425/0  507/6 

6 151/0 546/0  761/6 

7 198/0 653/0  622/7 

8 291/0 776/0  975/7 

9 358/0 849/0  080/10 

10 471/0 881/0  315/8 

11 608/0 902/0  934/5 

12 705/0 919/0  747/4 

13 812/0 941/0  692/3 

14 881/0 951/0  621/2 

15 911/0 952/0  937/1 

16 934/0 957/0  572/1 

17 955/0 961/0  161/1 

3-5- 'T40 ;EU5D5 'O6 &5'<9A .:V9A  '.U5D5 'O6 W:(+D$3D6  

 !#.  F J  /_M$% % &4. /#&,J2 *% $O,2 3)%FH 1 f&X9MEM, B8 5%&678 

O= &7 0 +(# [/`+#!,. !(i# %+<H ]vX,F(5&= /5%&6, b8  c+WE, /P

1% Bp8F 6n7 02 J  *+P~,9s OMP 39 O(#  [3NDMAZ   ;!"H *%  * B"C 

HYSYS !67F !C 1 �FOM. nQ9/J&).    /"# &"7 O"Q  "MEM, 02 z"<P8 

&iH*% 1 :&n= 1 wMnQF 3y  1x MEM,8  5%&"678  /"# 2 3")% "F   &"# &"7 O

MEM,8 5%&678 /#!` J  $O,2 3)%F#!m7 t8 &l,F%%!I /N .&(HF !# L. 

�6#8  1 35&= fZ%&6,cO, &4. !hF *% [/(F+9(P  rD_Q &4. )8-6 (

 /P 3)  $O,2,8  0 +7&iH2 &(H &#  *F#!m7 L8 &l,F%+<H /N.  

0&<4 *% /P *+`D_Q &4. )8-6( &<HF/# 3)  0& !jH,8   "# J  O")*9 b

H 1 35&= fZ%&6,9 BcO, &4.  !hF  !"h cO", [�W(v, /(F+9(P  rF r

 /(F+9(P UNIQUAC  !#. O= &7 c+WE,. &) J  !(i#F !cO, &4  1 $%+#

w4 H +?8 #9!(X. %* %.   
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 KF&, J&C *% :2 85+, RBp  

=>?6- &l,F&(H /NF L$% % &4. 5%&678 #!m78  &#$% % &4.  ;!"H  * B"C HYSIS 

 *&XC *%kPa 4.  

 
=>?7- &l,F&(H /NF L$% % &4. 5%&678 #!m78  &#$% % &4.  ;!"H  * B"C HYSIS 

 *&XC *%kPa 4.  

 
=>?8- &l,F&(H /NF L$% % &4. 5%&678 #!m78  &#$% % &4. ;!H  * B"C HYSIS 

 *&XC *%kPa 4.  

  

3-6- <9%%D:H S0 J;10G%1BD X:(D !6 Y%3'HD Z8A  ;[.  \[]B

U5D5 'O6 @-@4A &5'<9A  

3-6-1- D:H0 J;10G%1BD  

 !#. FyBp 1% �+Wv, z8 !# !# 1 c%&67 35&= *%. )&I+C9/(&4.  !4

 J&C 1% *% RBp,8  3Q+H 0 +7]13[ :  

PyfxFF
v

iiiii

v

i

l

i %& "'" ˆˆ  )2                               (  

 !#. )&I+C9&, /(F f&6)1 wm= &#F3#&� $� (H9 B,8 3Q+H 0 +7: 

)3(    )
)(

exp()
)(

exp(
RT

VpP
p

RT

VpP
ff

sat

isat

i

sat

i

sat

isat

ii

!
"

!
" %  

  /# /p+7 &#FW<e *&XC /_M97&8  DP)P (N#9&U *&9F b,8  [OQ&#,8   0 +"7

   * *&v# J&CF$O!h 1 c2F)&I+C r9 *&"v# J&C *% /( )
v

i% (  /"u# * *%  *

)2 ( !# !#F;!7 J  1 z)
)(

exp(
RT

VpP
sat
i! )!hF+U rF(M9GM1

 (H9 B

 /u# * *%)3 (%!P !jH @!q .C!` J 8    *&"XC 0%+"# zs+P /# /p+7 &#

 g&nQ ,8 !h 0 +7F)&I+C r9&, J&C *% g&nQ  /(FK )
sat

i% (H  *9  !"# * B

F %+<H �!C z]14[.   !#&"M#F  "h+7 &"# b9   /"u# * J  *+P~", f&E)312( 

,8 3Q+H 0 +7:  

sat

ii

i
i

tsa

iiii
px

Py
pxPy "'" && )4                        (  

&iH*%F   /"u# * /"# /p+7 &# 3)4 ( 1$% %  &"4.     !"# *&"v# *&"XC.  *% :2

*&v# c1Op] 15[  1DMAZ  /u# * J )1( [$% %  &"4.   !"hF  /"(F+9(P  r

 c1Op t#&u,)6 (/#O,2 OM4 +? 3)%.   

  !"# $%& '()6 ()* +,- .+/01&+ 2   +3 4+56#+ 7681/98,(   456# 26:;

</)*  =>)45#1 ( ?@6A B('C))9 (    76& D,6& E6F3 6)*  /G "6H+/0 61'I 

+ J<'; K+  /LM) JNO) P+,MH+1H  > Q"9"A'( 5.   

  

 
 !"9- QD+D      ! => *615#!D  /6LM) 7681/98&+ 21+,6- I+,6( *6(,R0 I'S 

DMAZ.   

                                                      
1-Pointing Factor 

D 
=
> *

</
) 
45
#

K'
T  
3

 
 K
'G
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 *T,U K+ ,G+M  I+,( "A'(  /LM) K+  /) $1 I+,( J9V'W 3+"X)

"S+/W ,1K Y3/V 7( 7C(+3 *H!5T Z+/W  D/(:  

ME=MReal-Mideal )5 (                                                           

(+,('[1+,( \I ],H+I G9T'-+ ^N* )* JA/H .+/0:  

gE= greal- gideal )6   (                                                  

T,U K+* +,( I g real ! gideal  _/L`) )* JA/H .+/0:  

 greal/RT=!xilnai                                                                     )7(  

 gideal/RT= !xiln xi                                                                  )8(  

7C(+3 3D )7( aai 5# 781/98&+*b +,(I  45#i      "6V3D ,6( ,6G+ 76& JF+

</)* :X0 45# .>9  ,6- .'6%S DD,G E1  D+D "6S+/W +3 7681/98&+ 2 .  '6(

-/09 c(+!3 K+ QD'd8F+ '( ! 3/&e) f)8-6 (K 7C(+317( , JFD)* >1":  

gE/RT= !xi ln(ai/xi)= !xi ln("i)                                                  )9(  

    76C(+3 $6%& '6( 'g8H+ 3D)9 (   !"6# !)6 ( 6)*   ],6H+ .+/60I G 69 ^N

T'-+*)gE/RT  ('8H 7& D/%H 7NF'M) +31  !"# 3D h)7 (JF+ Q")>.  

  !"# $%& '()7( )*  .+/0gE/RT  +3,( </6) "V3D 2:;*   K'6T 3D =>

')1 ?@A B('C) i)10 ( EF3D/%H.  

  
 !"10- QD+D 'SI (,R0* ],H+I G9T'-+ ^N* +,(I  6b5# !D  /LM)*  ! =>

DMAZ  3'jT 3DkPa 4.  

/G k'( ?@A1'I   + J6<'; K+  /6LM) JNO) P+,MH+ 61  > Q" 6)*   ! "6A'(

 .'jH)* D "SD 3 &,0 D!"6; 69 l) "6V3D 29 6[*      \96( 76(m'# I!,69H

 /@</) 'SI # !D nL8`)45  l6- Q"HK'F9n  ,60     \96( 76(m'# I!,69H K+

 /@</) 'SI 5# $1 7('j)4 JF+ .7( oKk K+ JF+ ,&mQD+D 'S   3+D/6%H !

H k'(9 5)*  > 3D .+/601  +,6( Q"6[I  ̀ 6j09  ,6- 76<D'l) p1  7681/98&+ 2

D,( Q,g( 3/&e)  /LM) I+,( 2F'[).  

  

       #$%&6 - QD+D 'SI (,R0* +,(I  +,-1 ! => 781/98&+ 2DMAZ  3'jT 3DkPa 4.  

,-1+,( 781/98&+ 2I 45#2  ,-1781/98&+ 2

+,(I 45#1  

</) "V3D*=>

K'G K'T 3D)y1(  

</) "V3D*=>

') K'T 3D1i )x1(  

 3'`( 3'jTDMAZ 

)kPa(  

=> 3'`( 3'jT 

)kPa(  

')D )oC(  

1 - 0 0 085/4 152/9 44  

001/1 559/2 134/0 025/0 547/3 377/8 3/42  

045/1 516/2 241/0 05/0 057/3 66/7 6/40  

07/1 501/2 319/0 071/0 74/2 185/7 4/39  

067/1 5/2 425/0 102/0 399/2 665/6 38  

1/1 433/2 546/0 151/0 943/1 944/5 9/35  

153/1 534/2 653/0 198/0 5/1 205/5 5/33  

201/1 427/2 776/0 291/0 052/1 394/4 5/30  

204/1 465/2 849/0 358/0 781/0 848/3 4/28  

287/1 037/2 881/0 471/0 699/0 673/3 4/27  

533/1 663/1 902/0 608/0 652/0 567/3 9/26  

782/1 496/1 919/0 705/0 616/0  484/3 5/26  

068/2 338/1 941/0 812/0 607/0 463/3 4/26  

713/2 246/1 951/0 881/0 607/0 463/3 4/26  

607/3 214/1 952/0 911/0 598/0 443/3 3/26  

424/4 197/1 957/0 934/0 589/0 423/3 2/26  

06/6 189/1 961/0 955/0 572/0  383/3 26  

695/8 123/1 965/0 975/0 644/0 525/3 8/26  

48/10 102/1 974/0 985/0 661/0 588/3 27  

- 1 1 1 868/0 031/4 29  
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       #$%&7- ],H+I G9T'-+ ^N* +,(I  ! =>  /LM)DMAZ  3'jT 3DkPa 4. 

gE/RT  ,-12 781/98&+ +,(I 45#2  ,-12 781/98&+ +,(I 45#1  "V3D </)* => 3D K'T ')1i)x1(  ')D)oC(  

0 1 - 0  0/44  

024/0 001/1 559/2 025/0  3/42  

0879/0 045/1 516/2 05/0  6/40  

127/0 07/1 501/2 071/0  4/39  

151/0 067/1 5/2 102/0  38  

215/0 1/1 433/2 151/0  9/35  

298/0 153/1 534/2 198/0  5/33  

387/0 201/1 427/2 291/0  5/30  

442/0 204/1 465/2 358/0  4/28  

468/0 287/1 037/2 471/0  4/27  

476/0 533/1 663/1 608/0  9/26  

454/0 782/1 496/1 705/0  5/26  

373/0 068/2 338/1 812/0  4/26  

312/0 713/2 246/1 881/0  4/26  

29/0 607/3 214/1 911/0  3/26  

266/0 424/4 197/1 934/0  2/26  

246/0 06/6 189/1 955/0  26  

174/0 695/8 123/1 975/0  8/26  

131/0 48/10 102/1 985/0  27  

0 - 1 1  29  

  

4- '()* +,)-.  

p<'W IK'FDMAZ   CX0  q!3 '6( .> *6(>  /LM) K+ 69  3'6jT 3D ,4 

&9L /"A o'RH+  '@F'r .s9r 3D Q"A o'RH+ Y'j1')K> h1'8H 3'8T3 *[9(

 JtLu 3D 3/&e) 3'jT 3D 45# !D \1+ 7& D+D .'jH  /LM) \1+ *<D'l0

 D!";96 </) "V3D* +3+D =>I  v!,0/bK>)*  "6A'( . 6T,U K+*   7L6V'T

K1[M[) D'* <D'l0* K+  cWy=x /G1'I 3+,T1k'( JI   76& QD/(  /LM)

) QK'( 3D0  '096 </) "V3D* => ( ,(+,(37/5 QK+"H+G9,I   J6F+ Q"6A .

+ \%-1'X) 7@[1 7:QD+D  '6SI  <D'6l0*   '6(QD+D  '6SI  <D'6l0*  o,6H  3+56T+

HYSYS  N6A Y3/V 3D D+D .'jH97 K'6FI + 61+,T \1   o,6H '6( "6[  a3+56T+

,- 7<D'l) ='`8H+1 781/98&+ 2UNIQUAC  D YkD'6l) 7( JN:H1  ,6w

 ?O)NRTLa WILSON ! Q,9u +,(I ') K'T1/<!+ 3D i1 3+,x J)* G9D, .

3D'gH1 K+ JQD+D 'SI <D'l0* H !9 76( 3'`( 3'jT 7<D'l) 5   3D Q"6)> J6FD

+,- 7NF'M)1],H+ ! 781/98&+ 2I G9 T'6-+ ^N*  D,G QD'd86F+ 61  76& "

'8H1/G h1'I + J<'; K+  /LM) JNO) P+,MH+1Q"&'; !  >*  JF+ .> K+

&,0 D!"; 3D 7&9l) "V3D 29 6[*      /6@</) \96( 76(m'# I!,69H  '6SI 

# !D nL8`)45 l- Q"HK'F9n ,0      /6@</) \96( 76(m'# I!,69H K+  '6SI 

5# $1 7('j)D/( "S+/W 4.  
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