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The IAPWS Industrial Formulation 1997 [1, 2], called IAPWS-IF97 for short, consists of a 
set of equations for different regions which cover the following range of validity: 
   273.15 K    T    1073.15 K    p   100 MPa 
 1073.15 K    T    2273.15 K    p     50 MPa. 

Figure 1 shows the five regions into which the entire range of validity of IAPWS-IF97 is 
divided. Both regions 1 and 2 are individually covered by a fundamental equation for the 
specific Gibbs free energy g( p,T ), region 3 by a fundamental equation for the specific 
Helmholtz free energy f ( ,T ), where   is the density, and the saturation curve by a saturation-
pressure equation ps(T). The high-temperature region 5 is also covered by a g( p,T ) equation. 
These five equations, shown in rectangular boxes in Fig. 1, form the so-called basic equations. 

The high-temperature region 5 
(1073.15 K to 2273.15 K, see Fig. 1) 
was covered by a basic equation 
g5 ( p,T ) that was valid for pressures 
up to 10 MPa [3] until 2007. However, 
in order to enable users to calculate 
values of thermodynamic properties 
for designing future high-temperature 
power cycles and other processes for 
pressures above 10 MPa, a new basic 
equation g5 ( p,T ) was developed that 
covers the high-temperature region 5 
for pressures up to 50 MPa. This 
equation was adopted at the IAPWS 
Meeting in Lucerne in 2007. 

The presentation will give details 
about the development of the extended 
high-temperature equation of 

IAPWS-IF97. In addition, it shows the accuracy of the equation and its consistency with the 
basic equation g2 ( p,T ) of region 2 at the boundary between regions 2 and 5. 

Further details about IAPWS-IF97 including the extended high-temperature basic equation 
of region 5 can be found in [1, 2]. Details about the development of IAPWS-IF97 are given in 
[3]. 
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Fig. 1 Regions and equations of IAPWS-IF97. The dashed 
line in region 5 corresponds to the upper pressure 
limit of the previous equation g5(p ,T ) . 


