
master, Milford Haven Conservancy 
Board) with an excellent statistical 
summary of the oil pollution history 
associated with the port’s rapid growth. 

The bulk of the biological material is 
the work of Jenifer M. Baker and 
Geoffrey B. Crapp who between them 
either authored or coauthored 17 of 
the 22 papers in the book. Miss Ba- 
ker’s timely work on the effects of 
oil pollution on plant life is particu- 
larly significant. The complexity of 
the oil pollution problem is shown in 
her findings which include the fol- 
lowing: 

1. Although the reasons for it are not 
clear, oil pollution produces statistic- 
ally significant growth stimulation for 
some marsh grasses. 

2. Extremely low concentrations of 
oil in refinery effluent cause damage to 
plants due to successive coverage with 
an oil film. The damage apparently is 
not due to soil contamination. 

3. Successive spillages are damag- 
ing, but the recovery of marsh flora 
from up to four spills appears good; a 
single spillage does not cause long- 
term damage. 

4. Differences in the properties of 
the polluting oil are very important; 
the low boiling fractions of crude oil 
are the most toxic. The undiluted emul- 
sifiers tested were more toxic than 
fresh Kuwait crude, but concentrations 
of less than 10% caused no permanent 
damage. 

Mr. Crapp’s papers concern the lit- 
toral fauna, and they complement those 
of Miss Baker. They support and ex- 
tend previous work of others who have 
dealt with the effects of oil pollution 
on animal life. 

A strong point of the book is its Dis- 
cussion sections in which the sympo- 
sium attendees critically discuss and 
supplement the presented papers. Sev- 
eral noted experts in the oil pollution 
field attended and their discussion sub- 
stantiates the credibility and findings 
of the authors. 

The book contains valuable refer- 
ence information and is recommended 
to chemical engineers who are actively 
engaged in correcting oil spill pollu- 
tion problems. 

GERALD R. SCHIMKE 
ARTHUR D. LITTLE, INC. 

Analytical Methods in Conduction Heat 
Transfer, Glen E. Myers, McGraw-Hill Book 
Company, New York (1971). 508 pages. 
$1 9.50. 

This is an excellent introductory 
textbook to the advanced treatment of 

heat conduction problems. The physi- 
cal problems are well formulated into 
mathematical ones for which the solu- 
tions are developed clearly, often fol- 
lowed by the physical interpretations 
of the results. 

The book consists essentially of two 
parts: analytical and numerical 
methods. In the analytical approaches, 
the methods of Frobenius, separation 
of variables, superposition or Du- 
hamel’s theorem, complex combination 
for sustained periodic solutions, and 
Laplace transforms are discussed. The 
mathematical treatments are given, in 
general, first for simple geometries with 
fewer variables and then extended to 
more complex situations. These sub- 
jects may be found in various mathe- 
matical textbooks on advanced calculus 
but they are treated here with par- 
ticular reference to conduction heat 
transfer problems. Noteworthy is a 
method of splitting complex nonhomo- 
geneous problems into a set of simpler 
subproblems for which the solutions 
may be obtained with relative ease. 

In view of the ever-increasing need 
for the computer-oriented solutions, 
emphasis is placed on the numerical 
methods of finite differences and finite 
elements. In fact, one-half the book 
is devoted to this subject matter. The 
finite difference method has been used 
extensively since the dawn of the com- 
puter age; however, the method of fi- 
nite elements has been relatively re- 
cently introduced in association with 
the need to provide thermal informa- 
tion for thermal-stress evaluations 
even though the variational calculus 
on which the finite element method 
is based had been developed quite 
some time before. The presentation in 
developing these numerical schemes 
is excellent with reasonable treatment 
on numerical instabilities associated 
with explicit, implicit, and combined 
explicit-implicit formulations of tran- 
sient problems. The use of the matrix, 
system is shown to simplify the math- 
ematical treatments considerably and 
systematize the inputs to computer ap- 
plications. 

The usefulness of normalization or 
non-dimensionalization is also demon- 
strated, and ample exercise problems 
with prepared answers enhance the 
value of the book. 

The shortcomings of the book may 
be the sparse treatment of three di- 
mensional or spherical coordinate sys- 
tems (only one simple case is consid- 
ered), and the complete absence of the 
use of Green’s functions, transforma- 
tion methods other than Laplace trans- 
form, problems involving phase 
changes, and complex variable con- 
formal mapping for two-dimensional 
steady state temperatures. In the nu- 

merical treatments, systems involving 
flowing media in which the fluid tem- 
perature is space- and time-dependent 
as a result of the heat transfer with the 
surrounding structures are not consid- 
ered at all. This is one of the most fre- 
quently confronted conduction prob- 
lems in the transient thermal processes 
in chemical and nuclear piping and 
heat exchangers for which the com- 
puter-aided solutions are almost essen- 
tial. The major problem here is a difE- 
culty in selecting a proper computation 
time from a numerical instability stand- 
point because the stability criterion is 
also dependent upon the flow velocity. 

In spite of the shortcomings men- 
tioned above, the book is of a high 
quality-well-written and easily under- 
stood. Although it is addressed pri- 
marily to the first-year graduate stu- 
dent, it may serve as an excellent ref- 
erence book for those who, at times, 
need to refresh themselves on the an- 
alytical and numerical approaches of 
conduction heat transfer. A thorough 
understanding of the analytical 
methods shown in the book will he1 a 

books such as Carslaw and Jaeger’s 
treatise on Conduction of Heat in 
Solids. 

s. M. CHO 
LIQUID METAL ENG. CENTER 

DIV. OF ATOMICS INTERNATIONAL 

reader advance to the more compex ? 

Elements of Transport Phenomena, Leigh- 
ton E. Sissom and Donald R. Pitts, McGraw- 
Hill Book Company, New York ( 1  972). 813 
pages. $1 8.50. 

The stated purpose of this book is 
to combine the elements of heat, mass, 
and momentum transfer in such a way 
that it can be presented to junior-level 
engineering students with a knowledge 
of differential equations and an ele- 
mentary exposure to vector analysis. 
The authors have attained their goal. 
However, the text is not suitable for 
graduate-level instruction in engineer- 
ing or more helpful than existing texts 
to the practicing engineer who is fa- 
miliar with transport phenomena. 

The authors begin with definitions 
and the elementary aspects of thermo- 
dynamics and fluid statics. They con- 
tinue with the classical equations of 
steady and unsteady state heat trans- 
fer, elements of diffusion with and 
without chemical reaction, and radia- 
tive heat transfer. 

The basic equations of mass, momen- 
tum, and energy are derived and used 
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