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Preface to the Second Edition 

The international research regarding the thermophysical properties of water and steam has been 
coordinated by the International Association for the Properties of Water and Steam (IAPWS). 
IAPWS is responsible for the international standards for thermophysical properties. These 
standards and recommendations are given in the form of releases, guidelines, and advisory 
notes. One of the most important standards in this sense is the formulation for the 
thermodynamic properties of water and steam for industrial use. 

In 1997, IAPWS adopted the “IAPWS Industrial Formulation 1997 for the Thermodynamic 
Properties of Water and Steam” for industrial use, called IAPWS-IF97 for short. The 
formulation IAPWS-IF97 replaced the previous industrial formulation IFC-67 published in 
1967. 

After the adoption of IAPWS-IF97 in 1997, further so-called backward equations were 
developed. These studies were coordinated by the IAPWS Task Group on Supplementary 
Backward Equations for IAPWS-IF97 chaired by one of the authors of this book (H.-J. K.). The 
final form of these equations is based on contributions by 

 J. R. Cooper K. Knobloch I. Stöcker 
 A. Dittmann H.-J. Kretzschmar R. Span 
 D. G. Friend R. Mareš W. Wagner 
 J. S. Gallagher K. Miyagawa I. Weber 
 A. H. Harvey N. Okita  

In addition to these scientists, many other IAPWS colleagues, particularly the members of the 
working group “Industrial Calculations” (chairman up to 2001: B. Rukes, chairman from 2001 
to 2003: K. Miyagawa, and chairman from 2004 onwards: Bill Parry) from 2002 onwards 
renamed in “Industrial Requirements and Solutions”, and the working group “Thermophysical 
Properties of Water and Steam” (chairman up to 2000: J. R. Cooper, chairman from 2000 to 
2005: D. G. Friend, and chairman from 2005 onwards: H.-J. Kretzschmar), have contributed to 
the entire success of this IAPWS project; we appreciate their contribution very much. We are 
particularly grateful to the chairman of the evaluation task group, K. Miyagawa, for his 
exceptional efforts in testing these backward equations to ensure that they fulfill all 
requirements and checking the drafts of the several supplementary releases. 

In 1998, Springer-Verlag published the book “Properties of Water and Steam” authored by 
W. Wagner and A. Kruse. This book described the industrial formulation IAPWS-IF97 as it was 
adopted by IAPWS in 1997. This new book is considered to be the second edition of the book 
published in 1998, although it has a different title and authorship and is only in English and no 
longer bilingual English/German. This second edition describes the industrial formulation in its 
current form, thus including all of the new so-called backward equations adopted by IAPWS 
between 2001 and 2005. 

In addition to IAPWS-IF97, the industrial standard for the thermodynamic properties of water 



 

and steam, the most recent equations for the transport properties dynamic viscosity and thermal 
conductivity are also presented. Moreover, equations for the surface tension, dielectric constant, 
and refractive index are given. 

In contrast to the first edition, this second edition contains a number of extensions and new 
parts, namely: 

• Incorporation of all “supplementary” backward equations. 
• Inclusion of the uncertainty of the specific enthalpy into the uncertainty values of 

IAPWS-IF97 for the most important properties. 
• Formulas to calculate all partial derivates of the eight most important thermodynamic 

properties. 
• Additional properties in the steam tables. 
• Incorporation of the new basic equation for the high-temperature region (1073.15 K to 

2273.15 K) with pressures up to 50 MPa (previously up to 10 MPa). 
• Pressure-temperature diagrams with isolines of all properties contained in the steam tables 

and further properties. 
• A compact disc (CD) providing the interactive program “IAPWS-IF97 Electronic Steam 

Tables” for the calculation of all properties (contained in the book) dependent on freely 
selectable pressures and temperatures in the single-phase region and on pressure or 
temperature along the saturated-vapour and saturated-liquid lines. Those properties for 
which it is reasonable can also be calculated within the two-phase region for given values 
of pressure or temperature and vapour fraction. 

We are very grateful to Dr. K. Knobloch who developed the supplementary backward 
equations in her dissertation. We would like to thank Mr. M. Kunick for calculating and 
formatting the tables as Microsoft Excel sheets for Part B. We are very grateful to 
Dr. I. Stöcker, Dr. K. Knobloch, Ms. M. Weidner, and Mr. S. Buchholz for their help in 
producing all of the pressure-temperature diagrams in Part C of the book. Our warmest thanks 
are dedicated to Dr. U. Overhoff for his assistance in preparing the “IAPWS-IF97 Electronic 
Steam Tables” on the CD in Part D and for several checkups, and to Dr. I. Stöcker for her help 
in producing the large size Mollier h-s and T-s diagrams, which are included as attachments to 
the book. We thank Mr. R. Preusche, Mr. M. Markward, and Mr. B. Salomo for reprogramming 
all of the equations presented in the book. We would also like to thank Mrs. B. Esch for typing 
the text of the manuscript and Mrs. R. Gölzenleuchter for producing all of the figures. Our 
thanks go to Dr. O. Kunz for his help in creating the electronic printing version of Part A of the 
manuscript. Finally, we are grateful to Dr. E. W. Lemmon and Mrs. R. Smith for carefully 
reading the manuscript and for a number of suggestions on improving the English style. 

One of us (H.-J. Kretzschmar) is particularly grateful to the Saxon State Ministry for Science 
and Art for the financial support of the development of the supplementary backward equations 
at the Zittau/Görlitz University of Applied Sciences from 2001 to 2003. 

 
Bochum and Zittau, November 2007 W. Wagner 
  H.-J. Kretzschmar 
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