DRYING' 92
PART A



rying

Part A

Proceedings of the 8th International Drying Symposium (IDS "92)
Montreal, Quebec, Canada, August 2-5, 1992

edited by

A.S.Mujumdar
Department of Chemical Engineering. McGill University, Montreal, Quebec. Canada
and Exergex Corporation, Brossard, Quebec, C anada

. ELSEVIER. Amsterdam —London — New York - Tokyo 1992



ELSEVIER SCIENCEPUBLISHERS B.V.
Sara Burgerhartstraat 25

P.O.Box 211, 1000 AE Amsterdam

The Netherlands

[SBN: 0-444-89393-8

© 1992 Elsevier Science Publishers B.V. All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system. or transmitted, in any form
or by any means, electronic, mechanical. photocopying. recording or otherwise. without the prior writ-
ten permission of the publisher, Elsevier Science Publishers B.V.. Copyright & Peﬁms%lons Depart-
ment. P.O. Box 521, 1000 AM Amsterdam, The Netherlands.

Special regulations for readers in the U.S.A. - This publication has been registered with the Copyright
Clearance Center Inc. (CCC). Salem. Massachusetts. Information can be obtained from the CCC about
conditions under which photocopies of parts of this publication may be made in the U.S.A. All other
copyright questions, including photocopying outside of the U.S.A.. should be referred to the copyright
owner, Elsevier Science Publishers B.V., unless otherwise specified.

No responsibility is assumed by the publisher for any injury and/or damage to persons or property as i
matter of products liability, negligence or otherwise, or from any use or operation of any methods,

products, instructions or ideas contained in the material herein.

pp. 7491, 161-180, 190-199, 444-453, 585-594.913-923,941-952, 12271235, 1739-1744:
copyright not transferred.

This book is printed on acid-free paper.

Ffrinted in The Netherlands



Drying°92

Part A



PREFACE

DRYING™92 constitutes the formal proceedings of the 8th International Drying
Symposium (IDS’92) held in Montreal, August 2-5, 1992. As the Founder and Program
Chairman of this biennial symposium series, I am delighted that the response to the call
for papers far exceeded my most optimistic expectations in view of the current economic
slowdown all over the world. Indeed, over 300 papers were offered but unfortunately not
all could be accommodated in the IDS92 papers. Some of the papers presented at
IDS’92 are included in the 10th Anniversary Special issue of Drying Technology - An
International Journal, Volume 10, No. 4, 1992. These papers do not appear in these
proceedings volumes.

The continuing growth in drying R&D around the world - and particularly the
recognition by industry of the significance of the solids drying operation - is reflected in
the ever-increasing number of papers offered and presented at IDS meetings, regardless
of where they are held. The impetus for this growth is provided not only by the energy-
intensiveness of thermal drying but also by the hitherto-neglected environmental
implications (e.g. greenhouse gas emission due to burning of fossil fuels), product quality,
productivity enhancement, safety of operation etc. Readers will find papers covering all
of these aspects in DRYING92.

A quick scanning of the Contents will reveal that all aspects of drying and selected
topics in nonthermal dewatering are covered in both depth and breadth; almost all
industrial sectors where drying is a significant operation are represented. In addition,
there are papers from academia and industry, and from different disciplines and various
parts of the world. Thus IDS’92 has succeeded in meeting the prime motivating criteria
of the series.viz. to provide a truly global forum for exchange of ideas across disciplines
and 1o encourage cross-fertilization of ideas across-industrial sector boundaries. Indeed,
I believe that IDS actually stands for ideas, novel and creative ideas that should enhance
drying technology in the long term.

Organization of a conference such as IDS'92 is necessarily a collective effort of
numerous dedicated and enthusiastic individuals from all continents. I am grateful to my
associates at McGill, members of our Advisory Panel, the professional societies and
companies (who are listed on following pages) for their tangible support of IDS’92,
various journal editors and members of my family as well a8 my extended family of
Research Associates, Post-doctoral Fellows, visiting scientists and graduate students who
were always there to assist me when needed.

A large number of individuals helped me with the massive editorial effort involved -
especially in view of the very stringent deadlines we, as well as the publisher, Elsevier,
have had to adhere to. Dr. Bing Huang, Program Coordinator of IDS’92 and Dr. T.
Kudra were immensely helpful in the editorial process. Purnima Mujumdar acted as the
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editorial assistant for these volumes - just as effectively as she did for all the previous
books on drying I have edited. Seyed Seyedien, Hamid Rabie, Dr. Stefan Grabowski and
Dr. Cristina Ratti provided considerable assistance with the numerous chores involved
in the organization of a conference such as ID§92. Drs. Z. Koran, F. Ahrens, G.S.V.
Raghavan and S. Sokhansanj acted as coordinators of various sessions. [ am grateful to
all these individuals for their invaluable assistance and counsel.

IDS’92 acknowledges with gratitude the effort of all the authors, members of the
Advisory Panel, Keynote and Invited Lecturers, Session Co-chairmen and the Plenary
Lecturer (Prof. M. Karel). The contributions made to the success of IDS’92 by Professor
C.J. King, University of California at Berkeley as Chairman of the IDS Major Awards
Committee, and by L.R. Genskow (Procter & Gamble co., Cincinnati, U.S.A.) are
sincerely appreciated and acknowledged. The assistance of Exergex Corporation in
providing most of the secretarial effort over a two year period is also acknowledged.

Finally, my sincerest thanks go to the staff of Elsevier Science Publishers, Amsterdam,
The Netherlands, for theirmost efficient processing of DRYING92 in a remarkably short
time from receipt of manuscripts in Amsterdam to delivery in Montreal. Consistent with
the nature of IDS, this too has been-a truly international effort. If any errors have crept
into the editorial effort, [ would like to apologize to the authors concerned.

Arun S. Mujumdar
Editor
Montreal, Canada
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