Periodic arrays of cylinders and spheres
do appear; among networks, only the
square lattice; among fractal structures,
the Sierpinski gasket, fractal foam, and
Menger sponge.

A sample from the text that relates
Darcy permeability to Stokes flow in spa-
tially periodic networks of passages by
the loop form of Kirchhoff’s laws (not
always the most efficient representation,
although this is not mentioned) is indic-
ative:

““The basic graph is defined as the set
of vertices }'T), linked by the set of [non-
equivalent] edges ET, . ... The local
graph T'; is obtained by identifying the
homologous vertices of the basic
graph . . . When an arbitrary orienta-
tion is given to the local graph, it can be
completely described by its incidence ma-
trix Dy . . . . extend to the local graph
whose component J; represents the al-
gebraic flow rate . . . . on edge j of the
flow rate vector (im,components)J, . . . .
The components of the pressure differ-
ence vector P, are equal to the pressure
differences between the vertices . . . .
The m,; x m, diagonal conductance ma-
trix M, is defined . . . . The m; relation-
ships . . . for the pressure generator can
be expressed as Gy = Ry V p where ®;
is a m; x 2 matrix . . . defined on the
edge space and on the three-dimensional
Euclidean space . ... Ohm's law be-
tween the vertices can be written as P, =
uM; 3. + G, . ... The conservation of
the fluid at each vertex can be written in
a simple form by using the incidence ma-
trix Dy Dy« Je = 0. ... Let {5 be a
cycle vector of the local graph; then Kir-
chhoff’s law [for loops] can be expressed
as £, « P, = 0.... Let C, denote the
matrix whose ith column is the /th basis
cycle vector. The [last] can be summed

upasCj+ P, = 0. Nowlet’ssolve . . . for
J;and P, . . . . Choose a spanning tree
inthelocalgraphT, . . . . The edge space

ET, can be split as E; + Ey, where E;
is the subspace spanned by the tree edges
and E. is that spanned by the
chords . . ..

And so on. Theresult J, = — p~'C, ¢ (C!
eM;+ C;) '« Cle Gyis arrived at a page
later and Darcy permeability the page
after that. An equivalent formula, for
the average impedance and hence the
equivalent conductance of unbounded
regular, or symmetrical, networks, was
worked out more simply by R. M. Foster
and published in 1949. It is not cited.
The author states that ‘‘the major pur-
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pose of this book is to present transport
phenomena through heterogeneous sys-
tems using a unified and modern frame-
work, where the emphasis is on ... a
rigorous mathematical treatment,’’ and
he dreamed that it ““would be at the same
time an elementary introduction, a grad-
uate textbook, and a reference book.”’
In most parts, the approach is reporto-
rial, not interpretive nor analytical, much
less didactic. The reader is frequently re-
ferred to papers for details and, at other
junctures, is told ‘‘(so-and-so) was able
to show that,”” *‘it can be shown that,”
““it is easily shown that,” “‘it is now a
simple matter for the reader to...,”
““it is left as an exercise,”’ etc.

Before teaching again recently the
biannual course on the science of porous
media that H. T. Davis and I, with help
from others, have developed at Minne-
sota, I read the backbone parts of Adler’s
book and skimmed the rest, taking notes
as I went. That course draws first-year
graduate students, a few seniors, a sprin-
kling of second-year graduate students,
and various auditors. The match was
such that no presentation from the book
found a place in the course, although the’
book did loom as a useful reference for
the two students who were PhD candi-
dates in early stages of researches on the
physics of liquid flow and of dispersion
processes in actual porous media. Now
I have been through the book again, and
have come to the following view. The
science of porous media has shaped up
over the past two decades. This book is
in major respects a transect through a
portion of the theoretical underpinnings
of the science. But it often misses plain
versions of basics, uncomplicated devel-
opments of consequences, and instruc-
tive examples of applications. It is
antithetic to the dictum that in science
the ultimate in sophistication is simplic-
ity. It dwells on mathematical formal-
isms, or rigorous mathematical treat-
ments, that have interested or occupied
the author in his quest for a unified,
modern development of transport phe-
nomena through heterogeneous systems.
It is neither an elementary introduction
nor a graduate textbook. As a research
monograph and reference work, it will
be valuable to a rather sparse audience.

L. E. Scriven

Dept. of Chemical Engineering
and Materials Science
University of Minnesota
Minneapolis, MN 55455
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Carbon Adsorption for Pollution
Control

By Nicholas P. Cheremisinoff and Paul N.
Cheremisinoff, Prentice Hall, Englewood
Cliffs, NJ, 1993, 216 pp., $57.00

This is a rudimentary book, appar-
ently intended as a ‘‘how-t0”’ manual on
design and selection of activated carbon
adsorption equipment for removing gas-
eous and aqueous pollutants. Although
generally informative, the text is written
at a needlessly elementary level, clearly
below that appropriate to typical bach-
elor-level chemical engineers.

The presentation leaves much to be
desired. A number of descriptive pas-
sages are reiterated several times in the
book. Even figures are repeated (for ex-
ample, Figures 1.8 and 4.1, 1.7 and 4.3,
3.18 and 6.10). There are a good number
of typographical errors (e.g., in Tables
4.4 and 4.5). The sources of the figures
and tables in the text are not cited; in
fact, the entire text is devoid of refer-
ences. The 30-page appendix is largely
irrelevant, listing physical properties of
hydrocarbons, such as critical constants
and heats of combustion, which bear no
relation to adsorption.

There are features of the book that are
unigue. The process flowsheets and sche-
matics of equipment may find use by
practitioners. The tables on ‘‘retentiv-
ity”’ (amount adsorbed) for different or-
ganic vapors by carbon would constitute
another serviceable feature of the book
if the corresponding partial pressures or
concentrations were given. A practicing
engineer would be better off obtaining
more meaningful and useful information
for the organics in question directly from
the manufacturers of activated carbons.
Nonetheless, the tables presented here
could provide a qualitative estimate of
the relative amounts adsorbed for dif-
ferent organic compounds.

Ralph T. Yang
Dept. of Chemical Engineering

State University of New York
Buffalo, NY 14260

Applied Optimal Control and Esti-
mation

By Frank L. Lewis, Prentice Hall and Texas
Instruments, Englewood Cliffs, NJ, 1992, 624
pp.

This book, subtitled Digital Design and
Implementation, has as its stated goal
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