
Property Data 
(T in K, P in Pa):

R 8.314
Tc 647.3 Pc 221.2 10

5


T 370 Water 

Non Cubic EOS Constants:

εc 13639.420560723906 bc 0.000054817616
k

1.04387

4.53723









 Input Guess
Parameters

Adjustable Parameters:

α0 0.202093990261 α1 0.694066100483 α2 0.514593582392 β 0.304713666986

Covolume Soft-core Parameter
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 Residual Helmholtz Energy
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 Dispersion Energy  Parameter

ε T εc α0 α1 α2( ) εc
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T



1 α T α0 α1 α2( )


Zdisp η εc T α0 α1 α2( )
4ε T εc α0 α1 α2( )

R T
η 1 k

0
η k

1
η
2



















 Compressibillity Factor



Residual Helmholtz Energy
Adisp η εc T α0 α1 α2( )

4 ε T εc α0 α1 α2( )
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Two Equal Sites

εaa 2.0
Vaa 0.05

Association Energy Parameter

H T Vaa εaa( ) Vaa exp
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T
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2

1 1 Zrep η( ) H T Vaa εaa( ) 

Zass η T Vaa εaa( ) 0.5 H T Vaa εaa( )
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Solution iterating on Reduced Densities  
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Experimental Data

T[K] P[MPa] rho[liters/mol] 
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 Pexp
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
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i
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i 2


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ηvexp

ηvexp
i

Pexp
i

bc

R Texp
i

 4


i 0 N 1for

ηvexp

 ηlexp

ηlexp
i

ρlexp
i

bc 10
3



4


i 0 N 1for
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

Fitting Procedure 

εc 13639.420560723906 bc 0.000054817616 Critical Parameters

α0 0.0 α1 0.0 α2 0.0 β 0.3048233

Temperature Dependence Parameters

Vaa 0.05 εaa 2.0 Associating Parameters

Note:  Numerical Problem on Van der Waals inflection point conditions here below
increasing the association contribution

ηc 0.2

η ηc T Tc Van der Waals inflection point conditions 

Given

bc
Z η εc T α0 α1 α2 Vaa εaa( ) η R Tc 4

Pc
=

η
P η εc T α0 α1 α2 Vaa εaa β bc( )( )

d

d
0=

2
η

P η εc T α0 α1 α2 Vaa εaa β bc( )
d

d

2
0=

Fcrit Find η εc bc( )

ηc Fcrit
0

 εc Fcrit
1

 bc Fcrit
2



bc 0.000054817616
Fcrit

0
0.176282784792 Fcrit

1
13639.420560723947

Tolerances 
TOL 10

5
 CTOL 10

5


ηl ηlexp
0

 P1 Pexp
0

 Initial Values
ηv ηvexp

0




T Water
0 0

 εaa 2.0 Vaa 0.05 Guess values associating

Vapor - Liquid Equilibrium

Given

P ηv εc T α0 α1 α2 Vaa εaa β bc( ) P1=

P ηl εc T α0 α1 α2 Vaa εaa β bc( ) P1=

A ηl T α0 α1 α2 Vaa εaa β( )

P ηl εc T α0 α1 α2 Vaa εaa β bc( )
b T β bc( )

4 ηl


 A ηv T α0 α1 α2 Vaa εaa β( )

P ηv εc T α0 α1 α2 Vaa εaa β bc( )
b T β bc( )

4 ηv


=

Sol T α0 α1 α2 Vaa εaa β ηv ηl P1( ) Find ηv ηl P1( )

Sol T α0 α1 α2 Vaa εaa β ηv ηl P1( )
0

0.000000699696

Sol T α0 α1 α2 Vaa εaa β ηv ηl P1( )
1

0.642404201749

P Sol T α0 α1 α2 Vaa εaa β ηv ηl P1( )
0

εc T α0 α1 α2 Vaa εaa β bc





104.345384523618
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i 2



i 0 N 1for
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

errors

errors
i

i 0 Sol Water
i 0

α0 α1 α2 Vaa εaa β ηvexp
i

 ηlexp
i

 Pexp
i







on error

i 0 N 1for

errors



errors 0

α0
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β
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Objective Function ( Optimization Algorithm )

Given
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