Book Reviews

Nuclear Energy Conversion. By M, M, El-Wakil. Intext
Educational Publishers (1971). 666 pp. $16.50.

Nuclear Energy Conversion covers the broad range of
engineering problems involved in the conversion of nuclear
energy into electricity. The sources considered include not
only nuclear fission, but nuclear fusion, thermionic and
thermoelectric, and direct conversion. Much of the book,
however, is concerned with standard thermodynamic energy
cycles as applied to the specific problems raised by the
standard reactor configurations. After an initial introduc-
tion into nuclear power concepts and thermodynamics,
Professor El-Wakil discusses the boiling water, pres-
surized water, gas cooled, liquid metal (fast breeder), and
organic moderated reactors. For each of these basic
reactor concepts there is one chapter describing the
specific design criteria for that reactor class which dis-
tinguishes it from the other class of nuclear reactors.
Following the description of the reactor class, a second
chapter expands on the power plant and the specific prob-
lems in coupling the turbine to the heat source.

The book emphasizes the engineering problems of the
reactor and the power plant. The physics of the system is
discussed only to the extent necessary for proper under-
standing of the design requirements which the physics
imposes on the system. The major area of discussion is
the engineering thermodynamics of the power plant, and
this is treated quite completely.

The book is designed as a textbook for a senior or grad-
uate course, with an excellent collection of nontrivial prob-
lems at the end of each chapter. The text is marred,
however, by a few obvious, but disturbing, misprints which
usually involve errors in typesetting the equations.

In general, however, the book should prove a useful text
and reference for the concepts and design of nuclear reac-
tor power plants.
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Direct Conversion of Nuclear Radiation Energy. By G. H.
Miley. American Nuclear Society (1971). 532 pp. $34.90.

A first impression of this book by Miley is that it is
uncharacteristically large for an ANS-AEC monograph.
Upon closer inspection, however, I do not feel that it is too
long, especially in view of the many subjects covered, very
helpful chapter summaries, exhaustive reference lists, and
substantial appendix. The author apparently knows the
subjects well, and they are presented coherently with a
minimum of ‘fat.”” The absence of a previous exhaustive
review in this field justifies the numerous detailed funda-
mental derivations, which, I believe, should relieve subse-
quent authors of this task. Miley’s book could become a
“‘classic’’ in the field; whether or not it will probably de-
pends on the growth of the field and, more importantly, on
whether the approaches which become practically important
are among those included and/or emphasized in this book.

Miley has omitted or only mentioned at least two ap-
proaches which clearly fall within the stated scope of the
book and which at present have practical importance equal
to or greater than those included in the work. These are
the radio-voltaic and the radio-photovoltaic semiconductor
devices. The first is the semiconductor equivalent of the
Ohmart ionization-electric cell described in the book. In
the second, nuclear radiation excites a phosphor whose
photons thereupon energize a semiconductor photocell.
Publications on these approaches date back to the mid 50’s.
Demonstrated efficiencies and powers equal or exceed those
demonstrated for many approaches treated extensively in
the book. Furthermore, a *'Pm-powered beta-voltaic de-
vice is presently being marketed under the trade name
‘““‘Betacel”” by the McDonnell-Douglas Corporation. In view
of this current activity and the practical and basic descrip-
tive literature available on these approaches, I am puzzled
as to why they were omitted. If there are other significant
omissions of which I am unaware, the book could fall short
of being a ‘‘classic’’ work.

On a number of occasions, my colleagues and I have
used this book as a reference and for the data and deriva-
tions it contains. For one group working in this area,
therefore, this demonstrates that the book is useful to have
around.
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