Vi

Energy
Studies

Second Edition




l\

Energy
Studies

Second Edition

W. Shepherd
D. W. Shepherd

Imperial College Press




Published by

Imperial College Press
57 Shelton Street
Covent Garden
London WC2H 9HE

Distributed by

World Scientific Publishing Co. Pte. Ltd.

5 Toh Tuck Link, Singapore 596224

USA office: Suite 202, 1060 Main Street, River Edge, NJ 07661
UK office: 57 Shelton Street, Covent Garden, London WC2H 9HE

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library.

ENERGY STUDIES, SECOND EDITION
Copyright © 2003 by Imperial College Press

All rights reserved. This book, or parts thereof, may not be reproduced in any form or by any means,
electronic or mechanical, including photocopying, recording or any information storage and retrieval
system now known or to be invented, without written permission from the Publisher.

For photocopying of material in this volume, please pay a copying fee through the Copyright
Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. In this case permission to

photocopy is not required from the publisher.

ISBN 1-86094-322-5

Printed in Singapore by Multiprint Services



Energy
Studies

Second Edition



PREFACE

The industrially developed countries of the world have become rich and prosperous
by the profligate use of fossil fuels: coal, oil and natural gas. Countries of the
developing areas of the world, mainly in the Pacific Rim and Far Fast, are starting
to use fossil fuels, especially oil, at increasing rates. But both oil and natural gas
reserves are fast depleting and are non-renewable. Each source has only a few tens
of years of stock remaining. How is future world energy demand to be met?

To address such a fundamental problem, it is vitally important that all of the
various elements comprising the problem are well understood. In the case of world
energy, the problem elements are the individual energy sources, both old and new.

At least ten distinct types of energy source exist:

coal

oil

natural gas
nuclear

geothermal
biological /chemical
hydroelectric

wind

wave/tidal

solar energy

Each of these sources is examined in Energy Studies, in an attempt to take
stock of the development of each, towards either depletion or viable widespread
utilisation. Environmental implications, economic assessments and industrial risks
are also considered.

By doing this, the authors are able to conclude with an illustrative example of
an energy strategy with which to address the world energy future, so encouraging
readers to weigh for themselves the complex problem which now stares mankind in
the face.



vi  Preface

Chapter 1 is written mainly for students of the physical sciences and engineering.
More general readers are advised to begin reading from Chapter 2.

W. Shepherd and D. W. Shepherd
July 1997



PREFACE TO
THE SECOND EDITION

In the five years that have elapsed since the original publication, the issues of energy
matters and environmental concerns have become prominent. Energy supply and
use is now a matter of frequent reports, not only in trade journals but in the popular
press.

Up-to-date figures are now given for items of fuel supply and also for the use of
renewable sources such as wind energy and photovoltaics. The chapters on geother-
mal energy and nuclear energy have been extended. Increased coverage is given to
waste and waste disposal, in Chapter 13.

The energy strategy proposed in the first edition is unchanged. It is the view of
the authors that this remains the logical, sensible and workable way to proceed.

W. Shepherd and D. W. Shepherd
June 2002
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