
Equation ii of Lochiel and Calder- 
bank does not reduce to the single 
sphere solution upon letting E = 0, 
while my Eq. 46 does. 

The solution of Lochiel and 
Calderbank does not provide a distribu- 
tion of the heat-transfer rate over the 
surfaces of the cap as given in my Eq. 
41 and Figure 3 of the article. 
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wood Cliffs, NJ, 1994, 520 pp. 

The difference between the charac- 
teristic length of the dimensionless 
numbers of my equations and those of 
Lochiel and Calderbank needs correct- 
ing Figure 6 of the article to the one 
shown, which still shows the difference 
between my solution and that of Lochiel 
and Calderbank; however, the equation 
of Lochiel and Calderbank becomes 

This book is intended as a textbook 
for a first course in fluid mechanics at 
the undergraduate level. There is an 
emphasis on topics used for the materi- 
als processing area, particularly from 
the author’s research interests. Chapter 
1, “Introduction to Fluid Mechanics,” 
briefly describes the common terms 
used in fluid mechanics. Chapter 2, 
“Fluid Statics,” covers the usual topics 
with an interesting section on fluid in- 
terface problems. Chapter 3, “Mass, 
Energy and Momentum Balances,” 
would be more aptly described as a 
control volume approach to modeling 
fluid flow problems. Chapter 4, 
“Viscous Flow and Friction: Confined, 
Open, Free Stream and Porous Media 
Flows,” covers a variety of problems in- 
cluding friction coefficients, atomiza- 
tion, compressible flow, and pumps. The 
first four chapters comprise what could 
be called the “macroscopic” view of 
fluid mechanics. The next section of the 
book develops the detailed flow struc- 
ture equations used on a variety of ex- 
ample problems. The chapter on “In- 
troduction to Differential Fluid Me- 
chanics” uses a shell balance approach 
to introduce some basic laminar flow 
equations for simple geometries. Chap- 
ter 6, “Unidirectional Flows,” examines 
basic one-dimensional flow situations: 
radial, slit and tube flows. Chapter 7, 
“Two-Dimensional Laminar Flows: 
Creeping, Potential, and Boundary 
Layer Flows,” covers a broad spectrum 
of problems that show relevant simplifi- 
cations of the Navier-Stokes equations. 
The rest of the book is application-ori- 
ented starting with chapter 8, “Nearly 

Unidirectional Flows: Lubrication and 
Stretching Flows,” that covers the lubri- 
cation approximation as applied to vari- 
ous material processing problems. Fiber 
spinning is used as an example to de- 
velop equations suitable for stretching 
flows. Chapter 9, “Rheology and Flows 
of Non-Newtonian Liquids,” discusses 
various constitutive equations for gen- 
eralized Newtonian fluids, and there is 
some introductory material on vis- 
coelastic fluids. Finally, “Turbulent 
Flow and Mixing”is a brief chapter that 
introduces the time-averaged flow 
equations, some empirical mixing mod- 
els for tanks and some discussion on 
laminar stretching of fluid elements. 

The book is not easy to read. Text 
material is covered at an advanced un- 
dergraduate mathematical level. The 
discussion is uneven with some topics 
getting a detailed treatment in the text 
before being exposed in a problem. 
Other topics are introduced within a 
problem solution. Topics are sometimes 
split and covered in an unexpected or- 
der; for example, various forms of the 
boundary layer equations are intro- 
duced early in the book, but the more 
detailed explanation is not provided un- 
til the end of Chapter 7. Some basic 
equations, such as the Poiseuille flow in 
a tube, are derived at least twice with- 
out reference to the previous deriva- 
tion. Explanations of basic measure- 
ment techniques are not complete and 
may confuse the student. The author’s 
terminology is sometimes different to 
that found in many standard texts; for 
example, the species or mass conserva- 
tion equations are called the solute 
mass-transfer equations. There are 
many typographical errors, some of 
which could confuse the novice. It would 
have been better to use a single system 
of units throughout the book. The index 

(3E2  +4?’ 
E 2  + 4  Nu/(Nu) ,  = 2.454 

when the dimensionless numbers were 
based on the curvature of the spheri- 
cal-cap bubble. 
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misses some important keywords, and 
not all the relevant pages are provided 
for given topics. These difficulties with 
the book would make me hesitate be- 
fore I would consider it as a textbook 
for an undergraduate fluid mechanics 
course or a materials processing course. 
The book, however, does have many in- 
teresting and challenging problems 
taken from practical flow situations. 
Some of the problems can be solved at 
various levels of simplification and 
would provide interesting projects for 
students. 
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Numerical Methods for Problems 
with Moving Fronts 

By Bruce A. Finlayson, Ravenna Park Publish- 
ing, Seattle, WA, 1992, 605 pp., $60.00. 

Some of the most interesting systems 
described by sets of partial differential 
equations are those whose solutions 
display some feature that changes very 
quickly in a small region of space. One 
of the classical examples of such sys- 
tems is the boundary layer of a flow field 
near a solid wall. Such features are even 
more interesting and difficult to under- 
stand when they arise from physical 
processes occurring within a domain 
rather than being forced by external 
boundary conditions. These systems dis- 
play “moving fronts,” the topic which 
this book addresses. Of course, in addi- 
tion to their mathematical complexity, 
such problems are relevant to describ- 
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