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Preface of the Second
Edition

The popularity of the first edition has promoted a revised and en-
larged new print. Original chapters have been revised, especially the
chapters on entropy production minimization. Two chapters concern-
ing phase transitions and membrane transport (Chapters 9 and 10)
have been added to take advantage of recent developments in surface
transport. The eight lecture videos mentioned in the Preface of the
First Edition are now available on iTunesU and MIT Open Academy
(in collaboration with TU Delft.)! IUPAC notation has been intro-
duced for symbol dimensions.

The authors were inspired by the Opinion paper issued on October
2015 by the Physical, Chemical and Mathematical Sciences Commit-
tee of Science Europe, D/2015/13.324/6, A common scale for our
common future. The paper recommends policy makers to (quote)
“guide the establishment of exergy destruction footprints for com-
modities and services”. This, they argue, will enhance development
of technologies with better energy efficiency.

In view of the impact such a development may have on climate issues,
the teaching of non-equilibrium thermodynamies can become central,
or even important. We hope that this book can help universities and
schools worldwide to establish a curriculum in the field.

Thitp:/ /theopenacademy.com /content /signe-kjelstrup



viii Preface of the Second Edition

As said in the Preface of our first edition, we continue to welcome
comments and feedback from users to help improve this book.

Trondheim and Stuttgart, January 2016

Signe Kjelstrup Dick Bedeaux
signe.kjelstrup@chem.ntnu.no dick.bedeaux@chem.ntnu.no
Eivind Johannessen Joachim Gross

eivjohannessen@gmail.com gross@itt.uni-stuttgart.de



Preface of the First Edition

Meeting the entropy challenge is probably more central than the is-
sue of providing sufficient power to the world. The entropy pro-
duction, not the energy used, can measure our wastes and the ef-
ficiency of work, or the limit of our activity. This book introduces
non-equilibrium thermodynamics to engineers, and discusses how the
theory can be useful for typical engineering problems.

The book has been written after many years of teaching the subject
at the Norwegian University of Science and Technology, Trondheim,
Norway, and the Technical University of Delft, Delft, The Nether-
lands. Early versions of the book have been used for short courses
at the International Center of Thermodynamics, Istanbul, Chalmers
Technical University, Gothenburg, Helsinki Technical University and
Pennsylvania State University.

This book can be used in Bachelor or Master study programs after
a basic course in thermodynamics, or for self study in the industry.
The book requires knowledge of basic thermodynamics correspond-
ing to that given by Smith, van Ness and Abbott in Introduction to
Chemical Engineering, or in Moran and Shapiro’s, Fundamentals of
Engineering Thermodynamics.

To facilitate learning, exercises for the topics of the book and so-
lutions to these, are available on the NTNU homepage.? Eight DVD
lectures are also available there or from The Technical University of
Delft.?

2http:/ /www.chem.ntnu.no/nonequilibrium-thermodynarmics /
Thttp://collegerama.tudelft.nl/mediasite/Catalog/ ?cid=0cbelb45-06¢6-4d03-
a692-92a6dad4711d



e Preface of the First Edition

Financial support from the Research Council of Norway is acknowl-
edged. The authors arc grateful to Statoil ASA for the cover picture
from Mongstad.

The authors welcome comments and suggestions that can improve
future editions.

Trondheim and Stuttgart, March 2010

Signe Kjelstrup Dick Bedeaux
signe.kjelstrup@chem.ntnu.no dick.bedeaux@chem.ntnu.no
Eivind Johannessen Joachim Gross

eijoh@statoil.com gross@itt uni-stuttgart.de
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