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Correlation of the Equation of State for Compressed Water
in the Range of Pressure up to 100MPa

Takaharu SHIMIZU" , Kosei OGUCHI? , Takayuki NAMIKI?

Abstract

The International Association for the Properties of Water and Steam (IAPWS) is now
providing for the revision of the 1967 IFC Formulation for Industrial Use (IFC-67). In the
present study , the candidate equation of state for industrial use was correlated based on the new
IAPWS Formulation 1995 for the Thermodynamic Properties of Ordinary Water Substance for
General and Scientific Use. The equation of state for compressed water is effective in the range of
pressure up to 100 MPa and temperature up to 623.15 K. The computing time of the correlated
equation is about twice as fast as the IFC-67. This equation is the canonical function of Gibbs
energy, and then thermodynamic properties for ordinary water substance, such as specific volume ,
specific entropy , specific enthalpy , isobaric heat capacity , isochoric heat capacity and speed of
sound , were easily obtained with the use of the derivative functions from this equation.
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Table 3 Critical values of IST-85

Symbol Values
Critical Pressure P, 22.064 MPa
Critical Temperature T, 647.096 K
Critical Density Pe 0.32ﬂg/dm3
Critical Specific Volume Ve ve=1/pc

Table 4 Reduced thermodynamic properties

Pressure p=P| P,
Temperature 0=TI/T,

Gibbs Energy (=gl (Psve)
Specific Volume r=v/v,
Specific Enthalpy £=h/l(P:-v,)
Specific Entropy o=s/(P:vJIT,)
Isobaric Heat Capacity ¢=Cy | (P-v/T,)
Isochoric Heat Capacity y=Cy /| (PvJT,)
Speed of Sound n=w/ (1000 P v.)'">
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Fig.3 Deviation of specific volume on NSF from Eq.(4)
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Fig.5 Deviation of isobaric heat capacity of NSF from Eq.(9)
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