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Abstract

Although fluidization as a branch of chemical reaction engineering has been studied
extensively in China for over 40 years, this is the first comprehensive reference book on
the subject of fluidization published in Chinese. This book is a result of the collective
work of many Chinese scholars in China and overseas.

This book covers all major areas of fluidization. It starts with Prof. Y. Jin
providing an overview of the fluidization phenomena and summarizing the history of its
research and developments in Chapter 1. Then, a thorough review of the fundamentals
of powders and on the classifications of fluidization phenomena and flow regimes is
provided by Prof. J-X. Zhu and Dr. H. Zhang in Chapter 2.

Chapters 3—5 are the heaviest parts of this book, which cover the hydrodynamics
of conventional, circulating and the newly developed downflow fluidized beds. In
Chapter 3, Dr. Cai, in collaboration with Prof. L-S. Fan, provides an excellent
overview of the flow phenomena in conventional low-velocity gas-solid fluidized beds.
This chapter also presents some new in-depth analyses and interesting theories. This is
followed by the longest chapter in this book, in which Dr. Bai devotes his energy to
almost every aspect of circulating fluidized beds, from hydrodynamics, regimes and
regime transition, high-density operation, system instability, to gas and solids mixing.,
modelling, binary systems and applications. In a truly collaborative work, Profs. F.
Wei and J-X. Zhu, Dr. C-M. Qi and prof. Y. Jin report on recent new developments in
the fast-growing area of downflow fluidization in Chapter 5. Key subjects such as
hydrodynamics, heat and mass transfer, gas and solids mixing, and modelling are
presented.

Chapters 6—8 cover several key areas of fluidization. Chapter 6 by Prof. J-X. Zhu,
Ms. Y-L. Ma and Dr. W-Q. Luan presents a comprehensive review of heat transfer
phenomena in gas-solid conventional and circulating fluidized beds, including the
mechanism and theories for different modes of heat transfer. In Chapter 7, Prof. X-T.
Bi surveys all important fluidized bed reactor models and provide a critical review on
their application and limitations. In Chapter 8, Prof. J-X. Zhu and Dr. J. Hong provide
an overview of the important aspects of spouted beds.

In Chapter 9, Prof. Z-Q. Yu summarizes the various applications of fluidized beds,
with emphasis on those applications in Chinese industry. Chapter 10 by Prof. Z-W.
Wang, Dr. J-H. Zhou and Prof. ]J-X. Zhu provides extensive details required to carry

out good experiments in fluidization, with excellent reviews on experimental equipment,
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measurement techniques, and instrumentation. In the final chapter, Chapter 11, Profs.
Y. Zheng and J-X. Zhu highlight key findings on conventional liquid-solid and gas-
liquid-solid three-phase fluidization and the new understandings associated with the
recently developed high-velocity liquid-solid and gas-liquid-solid three-phase fluidized
beds.

At the end of the book, several important appendices are included, listing some of
the key international fluidization research laboratories, key words in fluidization in both
Chinese and English, and English translations of the names of some Chinese and

Japanese researchers working in the fluidization area.
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Preface

Fluidized beds have had a major impact in many countries over the last six decades
for a wide range of chemical and physical processes involving solid particles. Researchers
originating in China have had a very significant role in the worldwide effort to
understand and apply fluidized beds. Such names as Mooson Kwauk, C. Y. Wen, L. S.
Leung, L. T. Fan, W.C. Yang, Y. Jin, Z. Yu, K. Cen and L-S. Fan have contributed
greatly over many decades in the fluidization literature. There has been a particular
resurgence of activity within China itself since about the 1980s, and in the decade of the
1990s, the more established experts from earlier decades have been joined by a number
of young and energetic researchers who are making major contributions of their own to
improving the understanding of fluidization and to finding innovative ways of utilizing
this technology. This effort has been facilitated by a series of national, bilateral and
international conferences involving Chinese researchers. In particular, the series of
China-Japan Fluidization Conferences, the 5th International Circulating Fluidized Bed
Conference held in Beijing in 1996 and the 10th International Fluidization Conference
held in the same city in 2001, demonstrate the viability and importance of the
fluidization community in China.

The editors of this volume, Professor Zhu Jingxu of the University of Western
Ontarin and professors Jin Yong, Wang Zhanwen and Yu Zhiging of Tsinghua
University have assembled an excellent team of contributors, widely representative of
Chinese scholars working inside and outside China, for the preparation of this volume.
Together they have produced a reference book which reviews in depth every major aspect
of fluidization;

Gas-solid, liquid-solid and gas-liquid-solid fluidization;

Bubbling beds, turbulent beds, risers and downers, as well as spouted beds;

Theory, instrumentation, experimental results and applications.

In a number of these areas, for example in the study of downers, circulating
fluidized beds, three-phase systems, fluidized bed combustion and advanced probes.,
Chinese scholars, ably represented by the authors of this volume, are world leaders.
This book is therefore a comprehensive and welcome addition to the growing literature
on this field.

In recent years, English has become the predominant language of international
conferences and textbooks in many areas of science and engineering, including

fluidization. This has tended to put those working in other languages at a disadvantage



when attending conferences and reading the literature. This book should therefore be of
particular importance to readers whose first reading language is Chinese. It will no
doubt strengthen the communications regarding fluidized beds among a major segment of
the world’s engineering community.

On a personal note, I am pleased to have been able to work closely with a number
of those involved in putting this volume together. They are to be commended for their

effort, and I wish them every success in their future endeavours in this area.

John R. Grace

Department of Chemical and Bio logical Engineering

The University of British Columbia
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