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Book review



Fluidized Bed Combustion Simeon N. Oka, Marcel Decker Inc., 2004, ISBN 0-8247-4699-6



To appreciate this book, Fluidized Bed Combustion, it is useful to look back on the history of ﬂuidized bed combustion (FBC), which is conveniently illustrated by the number of publications issued on the subject as shown in Fig. 1. In the ﬁgure, also the related subject of ﬂuidization is included for comparison. A few observations can be made directly from the data: (a) FBC suddenly became of interest at the end of the 1970s as a result of the eﬀorts to ﬁnd alternatives for oil after the increase of oil price and also for environmental reasons, especially the promising ability of ﬂuidized bed for in-bed desulphurization. (b) From the very beginning, the rate of publications on FBC has been constant, around 100– 200 publications per year. (c) The subject of ﬂuidization provides basic information for FBC, but ﬂuidization has many more applications than just combustion. Therefore, the number of publications is greater



Fig. 1. Number of publications per year directly dealing with ﬂuidization or ﬂuidized bed combustion during the last half century, as found in the database of Science Finder.
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and the subject was of interest long before FBC, but it is clear from the curves that the interest in ﬂuidization was enhanced by the sudden focus on FBC. Another important historical piece of information, not seen in the diagram, is that, initially, during the ﬁrst decade, the emphasis of development was on bubbling ﬂuidized beds; beds remaining stationary (non-circulating) on the bottom air distributor. For a number of reasons, mentioned in the book, in the late 1980s the development of FBC turned to circulating ﬂuidized bed (CFB) and the non-circulating type was regarded as more or less abandoned. However, it is uncertain to make deﬁnite statements about technology developments; there is such a variety of inﬂuencing conditions. On the one hand, it can be stated that the original non-circulating type of FBC is obsolete, on the other hand, despite this statement, the non-circulating bed is employed in some countries for decades, even for coal (where the in-bed heat transfer surface is exchanged when too eroded), or for wastes and low-caloriﬁc value fuels, when heat transfer surface in the bed is not needed (for instance, two of the leading boiler manufacturers produce both circulating and non-circulating bed boilers for low-caloriﬁc value fuels). Hence, the original development is still relevant but it is applied under special conditions. From a more basic point of view, the original development is undoubtedly still important, since the concepts deﬁned and investigated are employed in ﬂuidized beds irrespective of the particular technical design of a boiler. The book Fluidized Bed Combustion was ﬁrst published in Serbian in 1994. It was then translated into English and provided with a few comments on recent developments by the Technical Editor Dr. E.J. Anthony. It is obvious from the content that the book is based on information from the ﬁrst phases of development of FBC. The question is then: is the information provided by the book still relevant? This issue was touched above, and will be further discussed below, but a short survey of the content will be presented ﬁrst. One can divide the content of the book into three parts. The most important part contains the basic knowledge for treating combustion in ﬂuidized bed: combustion of fuel particles (Chapter 4), an extension of the vast ﬁeld of knowledge on pulverized coal particles to the larger sizes used in ﬂuidized bed (and in other combustion devices), and the complementary information about ﬂuid dynamics (Chapter 2) and heat and mass transfer (Chapter 3). An example of a procedure for classiﬁcation of coal for use in FBC is also presented (Chapter 6). The second and more practical part of the book deals with the conditions for application of ﬂuidized bed combustion (Chapter 1) and describes various boiler designs (mostly non-circulating small boilers) and some design elements (Chapter 5). The third part of the content of the book presents results of operation, such as combustion eﬃciency (part of Chapter 5) and emissions, especially of nitrogen oxides and sulphur dioxide, including the behaviour of limestones (Chapter 7). The diﬀerent parts have diﬀerent characters and diﬀerent degree of usefulness. The part containing the basic information consists of material that was already well developed at the time of writing and is collected from the most relevant sources of literature to form a basis that is useful for the understanding and further development of FBC. Especially, Chapter 4 contains an excellent summary of combustion of single coal particles, including a thorough description of devolatilization and char combustion with fragmentation and attrition. The second part, dealing with practical aspects and designs, is clearly a result of the time of its writing. It gives a review of the
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early development of FBC and illustrates various designs and design elements proposed, but it touches only brieﬂy the period of CFB and its further development. The complementary information on the behaviour of FBC in the third part is mostly related to non-circulation beds, but consists of valuable summaries of combustion and emission behaviour that qualitatively can be applied also to CFB. Are the hundreds of publications issued after 1994 essential for the usefulness of the book? Yes and no. The answer is already given in the above judgement. Later publications further deal with CFB developments and the employment of new fuels, such as biomass and wastes, and related problems, which are not covered in the book. However, the basic knowledge on ﬂuidization and FBC was established already in 1994. Therefore, the part of the book dealing with the basis is still valid and the knowledge presented supports further development in various directions. The parts, describing the practical applications and operational experiences, are also valid because they present elements of design and an overview of experiences that can be employed in further developments. It is fortunate that this information has been collected and presented as a review of experience from FBC operation. In summary, despite the fact that most of the book was written in the beginning of the 1990s, it contains a suﬃcient amount of valuable material to be recommended for reading. It should be especially emphasized that the chapter on combustion of coal in FBC is a useful overview of the subject, containing a wealth of references (which is true also of the other chapters) that in itself is suﬃciently interesting to motivate the purchase of the book. Bo Leckner Department of Energy Conversion, Chalmers University of Technology, 41296, Gothenburg, Sweden, Tel.: þ46317721431; fax: þ46317723592.
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