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The objective of this research is to develop a database system for searching and
estimating properties of gases and liquids. A program can be run on Windows plateform used with a
personal computer. The program contains 150 compounds in its database. Relational database model
Is used to store data because the structure of this model is not complicated hut easy to access. The
program is designed for linking to other programs which are developed in the c++ language. The
concept of object-oriented programming is used in the program; therefore it can be linked with other
programs easily.  Soave-Redlich-Kwong and Peng-Robinson equations are used to predict the
properties of gases and liquids because these equations can be used within a wide range of condition.

The results of prediction compared with those from HYSIM and reference data show
that the program is able to predict the properties of gases and liquids accurately. Percent deviation is
as follows: the deviation of vapor pressure is less than +2%, the deviation of heat of vaporization less
than £7%, the deviation of compressibility factor less than £10%, the deviation of molar volume less
than +10%, the deviation of enthalpy changes and entropy changes less than +5%, the deviation of
fugacity coefficient less than £4.5%. the deviation of vapor-liquid equilibria less than 5 %, the
deviation of liquid viscosity less than +8%.
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NOMENCLATURE

A = Helmholtz energy (j/mol)

Cp = heat capacity (j/(mol K))

DBMS = database management system (-)
G = Gibbs free energy (j/mol)
H = enthapy (j/mol)
H°-H = enthalpy departure (j/mol)

K= equilibrium constant (-)
k = interaction parameter
L = moles of liquid (mole)
p = pressure (bar)

Pant = vapor pressure estimated by Antoine equation
Pwag = vapor pressure estimated by Wagner equation
Pexp = reference values of vapor pressure

Pd = dew point pressure (bar)
Pb = bubble point pressure (bar)
Pc = critical pressure (K)
Pvp = vapor pressure (bar)
R = universal gas constant (bar cm3(mol K))
= entropy (j/mol K)
0- =entropy departure (j/mol)
T = temperature (K)

Tc = critical temperature (K)

Tr = reduced temperature (K)
Tmin = minimum temperature (K)
Tmax = maximum temperature (K)

= constant of cubic equation (-)
V = molar volume (cm3mol)
V¢ = critical volume (cm3mol)



= constant of cubic equation (-)
X=mole fractions of liquid (-)
y = mole fractions of vapor (-)
z = compressibility factor (-)
z = mole fractions of feed (-)

Symbols
f —fugacity (bar)
Awag = Percent deviation of vapor pressure estimated by Wagner equation
between Tmin and Tmax (%)
Aant = Percent deviation of vapor pressure estimated by Antoine equation
between Tmin and Tmax (%)
Aowag = Percent deviation of vapor pressure all through range of
temperature estimated by Wagner equation (%)
Aoant = Percent deviation of vapor pressure all through range of
temperature estimated by Antoine equation (%)
AHexp.= heat of vaporization of reference data (j/mol)
HVR = heat of vaporization calculated by Riedel method (j/mol)
HvC = heat of vaporization calculated by Chen method (j/mol)
HvV = heat of vaporization calculated by Vetere method (j/mol)
HvP = heat of vaporization calculated by Pitzer method (j/mol)
9= fugacity coefficient (-)
= acentric factor (-)
y = activity coefficient (-)
% Riedel = Percent deviation of heat of vaporization calculated by Riedel
method compared with reference data (%)
% Vetere = Percent deviation of heat of vaporization calculated by Vetere method
compared with reference data (%)
% Chen = Percent deviation of heat of vaporization calculated by Chen method
compared with reference data (%)
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% Pitzer = Percent deviation of heat of vaporization calculated by Pitzer method
compared with reference data (%)

Subscript
| = component
I = binary component
k = number of component
p = pressure
T = temperature

Superscript

V = vapor phase
L = liquid phase
id = ideal state
- = partial property
0 = reference state
sat = saturated condition
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