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7R1. Mathematical Modeling in Con-
tinuum Mechanics. - R Temam (Univ
Paris-Sud, Orsay, Franceand A Miran-
ville (Univ de Poitiers, France)Cambridge
UP, Cambridge, UK. 2001. 288 pp. ISB
0-521-64362-7, $54.95.

Reviewed by P Gremaud (Dept of Math,

Carolina State Univ, Rayleigh NC 2769%-

8205).

This textbook is intended as an introdu|
tion to Continuum Mechanics at the a
vanced undergraduate and beginning gra
ate level. The authors aimed at breachi
the gap that too often exists between en
neering and example-oriented textbooks
the one hand, and needlessly abstract m
ematical formulations on the other. A wid

variety of subjects are briefly discussed

from both Fluid and Solid Mechanics.

Mathematical
Modeling

N C
in Continuum

Mechanics

Roger Temam

Alain Miranville

The book is well written and, for obviou
reasons,
French school of Applied Mechanics. Th
point of view taken here, rigorous present
tion without excessive formalism, is ho
ever nonstandard. The approach is sor
what reminiscent of the classié Mathe-
matical Introduction to Fluid Mechanic¢s|
by Alexandre Chorin and Jerrold Marsde
(Springer Verlag, 1979 although Temam'’s
and Miranville’s book is much broader i

is strongly influenced by theAfter having covered the Fundamentals, e

‘One -Fundamental Concepts in Continuur
JMechanics(1. Describing the Motion of a

afffundamental Law of Dynamics, 3. Thd
3"’r‘Cauchy Stress Tensor - Applications, 4
hReal and Virtual Powers, 5. Deformatio
b-Tensor, Deformation Rate Tensor, Constit
igive Laws, 6. Energy Equations and Shoag

ngquatlon$ Part Two -Physics of Fluidg7.

Flows of Inviscid Fluids, 9. Viscous Fluids
and Thermohydraulics, 10. Magnetohydrd
dynamics and Inertial Confinement of Plag
mas, 11. Combustion, 12. Equations of th
Atmosphere and of the OceaiPart Three -
Solid Mechanics(13. The General Equa-
tions of Linear Elasticity, 14. Classica
Problems of Elastostatics, 15. Energy The
rems - Duality: Variational Formulations

Laws and to Homogenizatipn and Part
Four - Introduction to Wave Phenomen

=

;:'an introductory textbook of less than 30

omprehensive a presentation of the field
ontinuum Mechanics as possible. In th

ense, they largely succeed. The book
E\_/ely and pleasant to read, and the pace

risk. The price to pay for the breadth of
he book lies in the amount of informatior
that can be provided for each subject. As
typical example, let us for instance considg
Chapter 12, Equations of the Atmosphe
and of the Ocean, a topic to which one d
the authors has made significant contrib
tions. First, the equations are briefly derive
using principles introduced in the first twg
parts of the book. The constitutive relation

>
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Eventually, a complete system of equatior
is derived. A couple of useful mathematics
facts, such as the description of differentia
operators on the sphere in this chapter, g
also discussed.

The approach provides the potential in
5 structor with a rich selection of material

esentially Part One, he/she should probab)
afocus on a couple of selected topics frof
-the rest of the book. As illustrated by th
nerevious example, each chapter is relative)
complete with respect to the derivation d
the equations. However, one might hay
2rwished for some comments past the pu
modeling stage. The above Chapter 12 f
N instance ends with the resulting system

16. Introduction to Nonlinear Constitutive

(17. Linear Wave Equations in Mechanics
8. The Soliton Equation: The Korteweg-dg
ries Equation, 19. The Nonlinear Schro

T dinger Equation

It is unusual to include this many topics in

pages. The aim of the authors is to give &

are given, although not fully discussed.

learned from such a system. Additional ref-
n erences could have been useful, especially
with respect to the use of such models.
e In conclusion, the authors have succeeded
2 in providing a useful and elegant introduc-
.tory textbook to Continuum Mechanics.
The strengths ofMathematical Modeling in
-Continuum Mechanicky in its mathemati-
kcal rigor without excessive formalism and
the broad overview it provides. On thes

o
S
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2
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-General Properties of Newtonian Fluids, 8.down side, more references could havé

been given to ease access to complementa&y
-material such as pointers to the importarg
-numerical and computational aspects (ﬁ
emost of the problems discussed.

7R2. Mechanics of Materials and Inter-
faces: The Disturbed State Concept. €S
Desai (Dept of Civil Eng and Eng Mech,
Univ of Arizona, Tucson AZ)CRC Press
LLC, Boca Raton FL. 2001. 698 pp. ISB
0-8493-0248-X. $99.95.

Reviewed by SA Sherif (Dept of Mecl
Eng, Univ of Florida, 228 MEB, PO Box
’ 116300, Gainesville FL 32611-6300).

The book contains 14 chapters and twg
appendices. Chapter 1 discusses mtrodd%-
tory toplcs such as local and global stateg
)englneerlng materials, and the dlsturbegl

state concept. Chapter 2 discusses prelmﬁ

;?narles pertaining to the disturbed state corz

9}
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itcept. Chapter 3 introduces the reader @
. relative intact, fully adjusted states, and disg

i
i
f

urbance that results in damage or degrada
ion. Chapter 4 provides formulations to th@
disturbed state concept including dISCU83
sions to the classical continuous damag§

odel and a derivation of the strain equag

=

Mechanics
of
Materials
and
Interfaces

L)

o

Disturbec

Chandrakant S. Desai

20z Jequiade( g0 uo 3senb Aq ypd- L~ /5a/ES L 8EFS/09

tions. The theory of elasticity in the dis-
s-turbed state concept is the subject of Chap-
yter 5, while Chapter 6 does the same for the
ntheory of plasticity. In the latter chapter,
> topics such as the Mohr-Coulomb vyield cri-
yterion and continuous yielding or hardening
f models are covered. Chapter 7 provides
ecoverage for single-surface plasticity mod-
eels including topics such as repetitive load-
bring, elastoplastic equations, thermoplastic-
pfity, and drift correction procedures.

N

scope.

equations without discussing what can kb

e Creep behavior as it applies to viscoelas-

Appl Mech Rev vol 54, no 4, July 2001
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tic and viscoplastic models is the subject jothe case of linear elliptic partial differential as a tremendous reference for all research-
Chapter 8, while the disturbed state concepgquations of second order. In many casesers in the field and certainly belongs on the

for saturated and unsaturated material
the theme of Chapter 9. A similar discu

ithe exact solution of this problefif it ex-

-istsl) cannot be found explicitly. That i

sion of the disturbed state concept for strdcwhy several methods have been develo

tured and stiffened materials is carried quin Numerical Analysis in order to approxi-
in Chapter 10 and for interfaces and jointsmate the solutions of wide classes of diffe
in Chapter 11. Chapter 12 covers localizZaential

tion and instability at the microstructur

level including discussion of topics such Scan be viewed as an extension of the cl
microcrack interaction models, rate depensjcal Galerkin Method. The Finite Eleme
dent models, the continuum damage modejethod consists in the decomposition ©f

equations. The Finite Eleme
Method was introduced in the 50s, and

bookshelf next to other references on the

Finite Element Method.
ed One of the reasons why the author is able
to cover such vast material in the book is
“_ that he tends to develop the main ideas ex-
. actly to the right degree of generality that
2she needs. Moreover, the treatment is always
ht done by progressing from the special to the

general case, essentially avoiding pedantic

=

=3

and strain and energy-based models. Implanto a finite number of subdomains, called verifications. Sometimes the proof is even

mentation of the disturbed state concept|ifinjite elementsThe solution of the initial

given through the right picture. In this case,

computer procedures is the topic of Chapteproplem is then found as an assemblagel ofhe author has really saved the reader from

13. The book ends with a short conclusiorynctions with compact support.

Chapter 14. This chapter is followed by

appendices dealing with the critical state

and self organized criticality conceptap-
pendix ) and optimization and sensitivit

analyses pertaining to the disturbed state

concept(Appendix ).

Throughout the book, several numerigal = i\
examples are provided in key places in the
different chapters to illustrate how a spe-

cific concept is to be applied. Numero

references are also provided at the end| of

each chapter.

Allin all, Mechanics of Materials and In
terfaces: The Disturbed State Concept
very well written despite the difficulty of
the subject matter at hand. The author
obviously very knowledgeable about t

METHODE
DES ELEMENTS FINIS

en mécanique des structures

THOMAS GMUR

After a short introduction, the author in-
isroduces in Chapter 2 the strong and thestood.
eweak mathematical formulation in the on

a lot of unnecessary heavy notation. More-
over, the notation is not only simple, but
also everywhere consistent.

One basic question this reviewer would
like to answer is whether this book is meant
for students. My feeling is that, first of all,
it is very nice for students to see so many
concrete examples and pictures. The reader
here is well motivated by simple, but illu-
minating examples before being faced with
general notions. This is due quite systemati-
cally in the book, where examples and pic-
tures always precede the proofs and allow
those to be easily stated and easily under-

o- This reviewer concludes thatéthode des

subject, and he very cleverly conveys hislimensional case. This elementary frame-Elements Finis en Meanique des Struc-

knowledge to the reader in a clear and mework enables the author to explain carefu

thodical way. The book certainly serves ag

ly turesis an attractive book, full of concrete

dow numerical methods can be applied forinformation, which gives a clear and lucid

valuable reference in the area of mechanicapproximating the solution. The Finite EI¢- \iew of the current knowledge on the reso-

of materials and may even serve as a tegxinent Method is based in this simple case
book for advanced graduate work if prob-an integral approach.
lems are added at the end of the different |n the next chapter, the weak formulatiq

chapters. The objectives stated by the awsf the approached problem is developed

thor in the “Preface” are served well by the

coverage of the different topics. The bookg
does not have any weaknesses that this|re-Chapter 4 is devoted to the presentation

viewer can detect.

7R3. Méethode des Héments Finis en
Mécanique des StructuresFinite Element
Methods in the Mechanics of Structures
(French. - T Gmur. Presses Polytech
Univ Romandes, Lausanne. 2000. 252 p
ISBN 2-88074-461-X.

Reviewed by VD Radulescu (Dept ot/

Math, Univ of Craiova, 13, St Al Cuzg,
Craiova, 1100, Romania).
This textbook deals with the study of

some elementary basic problems raised bX
d

Applied Mechanics. The book is intende

for a large audience: students in Applied[

Sciences, researchers, engineers, etc.

Let ) be a smooth bounded domain
RN. The problems studied in the presen
work are of the followingweak form: find
a vector fieldu such that

J VI[D(u-f)]dQ=0 Vv,
QO

whereD is a certain linear differential opt
erator andf is a given vector field.
Throughout the work, the study is limited to

nalso throughout the book, the expositi

DYiution of differential equations with the Fi-
n nite Element Method.

and one-dimensional linear finite problems /R#4. Systems of Conservation Laws 2:

f second degree are considered.

the weak formulation to linear bidimen- male Superieure, Lyon,

Geometric Structures, Oscillations and
ofMixed Problems. - D Serre (Ecole Nor-
France)Cam-

sional problems of the second degree. Thebridge UP, Cambridge, UK. 2000. 269 pp.

study is developed on the model of t
heat-transfer equation. In this case, the

€ ISBN 0-521-63330-3. $74.95.
AP- Reviewed by Y Horie (Los Alamos Natl

L{Proach is based on planar finite elements, 5, Group X-7, MS D413, Los Alamos NM

The author develops the mathematical treat-87545).

ment of the problem, which includes co

for two or three dimensions.

ations of the Finite Element Method. Her
he numerical solutions are confronted

ergence and numerical integration. A gen
eral situation is treated in Chapter 5, which
includes applications in Linear Elasticity

n- . o
Conservation laws arise in many areas of

“continuum physics or mechanics and are
described by certain types of nonlinear par-
tial differential equations. Solving these

The last chapter is devoted to some appli-PDEs for non-dissipative systems with ap-

e, propriate initial and boundary values is
to known as the Cauchy problem or the mixed

experimental results. In this chapter, butproblem. This two-volume set of books is

Nconcerned with the modern mathematical

implifies many results that have so far only reatment of the mixed problem. According

een accessible in several journal article

In short, there is an enormous wealth
content provided by the author, much of
cannot be found in any single source. C
tainly, many techniques related to the Fin
Element Method are discussed, so the t
is unquestionably appropriate. The bo
and its extensive bibliographyl00 titles
strictly related to the subjecshould serve

> to the author, the coverage of the book is
(i)tf comparable to that of Majd&ompressible

,p_Fluid Flow and Systems of Conservation
e Laws in Several Space VariabléSpringer,

tieBerlin, 1984, but the subject matters are
bk dealt with “with more detail, but less ani-
mation.” Though important, the phenom-

enon of relaxation and kinetic formulation

20z Jaquiada g0 uo 3sanb Aq ypd‘ |~ 2GA/ES L 8EYS/099/ /1S /Hpd-alo1e/smalnaisolueyoawpalidde/Blo swse uonos|joojeybipawse: Buibesoedouosos|s)/:diy woly papeojumoq
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are not included.

tists and engineers.
Systems of Conservation Laws$sZrima-
rily for researchers in mathematics who

Systems of
Conservation
Laws

R

tions, nonlinear wave propagation, al
shock waves from the mathematical po

e |
B oo sere

mended for university libraries.

; ; 7N5. Mathematics of Finite Elements and
Volume 1 dealt with the fundamentals, i Applications X. - Edited by JR Whiteman

cluding SUCh_ topics as hyperbo_licity,_ LaX Ejsevier Sci BV, Amsterdam, Netherlands. 200
shock, the Glimm scheme, and viscosity §0450 pp. ISBN 0-08-0435688. $89.00.
lution. The second volume, consisting pf This book includes 26 pages from the confg
Chapters 8 through 15, is concerned witignce held at Brunel University in June 1999.
: . jghlights certain aspects of the state-of-the-|
q_uestl(_)ns such as: the__convergence of hﬁ%eory and applications of finite element metho
viscosity method, stability for the Cauchy of that time.
problem, admissible boundary conditions, Finite elements have always been interpreteg
and the multi-dimensional mixed proble a broad and inclusive manner, including teg
But the author cautions that “the materialspoundary element methods as well as actual
in the second volume represent a significantite element methods. The increasing importar]
part of the active research in the last fifte rggr’]“ogr?g?géég rgggg;‘)”atr? d”g’c‘;ae”tﬁfi‘{ divsvggti;r
years in the field, and are intended more {oLy,died. ’ PIVIY
research Wor_kers _and less for students.” 7N6. Matrix Diagonal Stability in Systems
Whether dealing with fundamentals or theand Computation. - A Bhaya and E Kasz-
state-of-the art research, this book is defikurewicz (Fed Univ, Rio de Janeiro, Brazil)
nitely written for post-graduate studentsBirkhauser Boston, Cambridge MA. 2000. 28
and active researchers in mathematics. ARP: ISBN 0-8176-4088-6. $69.95.

g . This book addresses the matrix-stability col
the basic ideas are discussed fully, but fo ept and its applications to the analysis and

nonspecialists guiding from well-versed in-sign of several types of dynamical systems, b
structors may be helpful to wade throug Fﬁl%flglrete—tlme ﬁ”d Qontlnuoust-tltrne.b ] i

H € comprenensive presentation begins wi
the materials. The read(?rs are expecteg E troductory chapter surveying applied exampl
have a good mathematical background|ifrom diverse fields, such as robust stabili
contemporary functional analysis. Key-analysis, asynchronous iterative computati
words such as hyperbolic systems, shgcReural networks, and variable structure dyna

. ; . ’ cal systems. The next few chapters develop
waves, viscosity, and initial and boundafYiheory and include a unified presentation of f
value problems are familiar to physical sg

i-sults in the area of matrix-diagonal stability a
entists and engineers, but the questigng-stability. The remaining chapters examine t
treated in the book are primarily mat

_various applications in greater detail. Both clg
sical and new results are discussed, and the o

ematical: existence, uniqueness, convell treatment is self-contained, only requiring lin

gence, stability, and consistency, etc. ear algebra, difference equations, and differen
_equations. Diverse applications are presen

The book, however, has something illu with minimum of technical prerequisites. A guid

nating to offer even to those who may nptg current literature and discussion of open prd
have the appetite or requisite mathematickems are also included.

to follow theorems and lemmas in depth.|It
shows what it means to think with the equ
tions from the mathematical point of view.
Half-baked knowledge is always danger
ous, but this reviewer, who is not a math-

ematician, was still able to gain new appre- ;p- Engineering Dynamics: A Primer.

ciation of and fresh insight into the kinds of _ OM O'Reilly (Dept of Mech Eng, UCB
questions he does not normally Worfyg137 gtcheverry Hall, Berkeley CA 9472

II. DYNAMICS &
VIBRATION

stability types and admissible boundaryyqs pp. Softcover. ISBN 0-387-95145-
conditions on a finite domain in mathemati-gog g5,
cal terms. His formal training ends at the Reviewed by M Pascal (Lab de Modelis

level of classic books by such people ggion en Mec, Univ Pierre et Marie Curie
Courant and Friedrichs, Whitham, and CouTour 66, 4 Place Jussieu, Paris, 75252 G

rant and Hilbert, but he could not help won-dex 05, France).

der at the mathematical transformation of This book is a standard elementary bo
the questions one used to think intuitivelyaimed at providing an initial background g
about on a physical basis. At the same timedynamics of particles and rigid bodies. It
as marked by CourarMethods of Math-| intended for undergraduate students tak

of view. The book is definitely recomr

niques such as finite difference, finite volume apd

D- in this case, but the kind of trajectoiin-

about. Good examples are the treatmen 011‘740) Springer-Verlag, New York. 2001]
3.

o

increasing gap between contemporaryis a rather small oné€203 pagek divided
mathematics and the interest of many sciéndinto ten chapters, followed by two Appen-

dices and a reference list. Each chapter is
followed by a summary and several exer-
recises. The book also includes several fig-

interested in the current state of knowledgeures. The topics originate from a course
and students in advanced graduate courseught by the author at the University of
in PDEs. The book is also recommended|toCalifornia at Berkeley.

non-mathematicians as a means of getting a
broad brush view of the conservation equa-

Engineering Dynamics
A Primer

d
nt

0.

Oliver M. 0'Reilly

r.
It
art
ds

uibeyoedoluo}osla//:dpy wouy papeojumoq

in The main

A part of the bookChs 1-6 is

~concerned with the dynamics of one singlg
fi.particle, including kinematics, dynamicsé
cefriction forces, spring forces, work and eng
- ergy, conservative forces, linear and anguldr
° momenta. Chapter 7 is devoted to systenZS
of particles, while in Chapters 8 and 9, els
ementary motions of rigid bodpure trans- &
lational motion, rotational motion around ai
2 fixed axig are presented. At last, in Chapteg
10, the dynamics of material systems cong
posed of a set of particles and rigid bodie§
is briefly investigated. g
The author presents the fundamental lan&
anof the mechanicsgbalance of the linear mo-
ESmentum, law of action and reactipmwith-
n,out reference to the concept of absolute re
ni-erence frameg(Galilean framg When the
hedefinition of velocity and acceleration is in—§
%’troduced, it is not underlined that all these&
he concepts are relative to the choice of a refs
s- erence frame: nothing is mentioned abowd
€lrelative and absolute velocities, relatives
i'a|Cori0Iis and absolute accelerations. The ag

n-

@

th

<

[OIHEFEMBINDISO|

tedhor provides a systematic approach in fougrf
e steps to solve dynamical problems. Unfor=

b'tunately in this method, one of the most im3.
portant steps involving the determination of
the number of degrees of freedom and tg
choice of the parameters is missing. Ang
other unusual presentation is that for eac%
example, the motion equations are nap
solved, even for the elementary problem
the motion of a particle under the influencg
of gravity: the motion equations are solve%
=
deed a parabolds not given.
On the other hand, the book includes sev-
eral interesting topics, such as Serret-Frenet

a-triad and related formulas, Coulomb fric-

tion forces, and collision of particles with
e-several definitions of the restitution coeffi-
cient. The kinematics of rolling and sliding
kof a rigid body in contact with another body
n is also explained. Interesting illustrative ex-
s amples like four bar linkage or unbalanced
ngotor are presented. A set of footnotes pro-

ematical Physics, Volume),lone fears an an engineering dynamics course. The ba

okvides a short biography of well-known sci-
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entists like Euler, Newton, Coulomb, Hoo
and so on. As a remark, the author regr

,Sponse, quality factor, structural damping, presented. As it is a book for use in classes,
etforce transmission, and complex Fourier ge-it is not a drawback that topics like nonlin-

that the works of the Russian scientisties for periodic excitations are explainef. ear vibration or vibration of plates and
Chaplygin have not been translated into BEnThis leads to the discrete Fourier transformother complicated structures are not treated

glish. Obviously, the author did not kno
that many studies from the work of Cha

v (DFT), the inverse discrete Fourier trans-in this monograph, because otherwise the
D-form (IDFT), and to the Fast Fourier Trans- volume of material covered in the book

lygin in the field of non-holonomic systems form (FFT). For the solution of transient would be too large and the reader would be

have been performed and are now availal
in English!

In conclusion,Engineering Dynamicsan
provide a first insight about dynamics

particles and rigid bodies to undergraduatgluces modal analysis and leads to expr
students. However, among the numerqusions like

one. Perhaps, this book can be used

complement to other more extended textss well as multiple eigenvalues are di

blexcitations, the convolution integral arld lost. On the contrary, someone who wants
FFT are used. Difficulties arising with FFT to find a special topic covered by the book
like sampling, aliasing, as well as window- will find it very quickly. In this reviewer’s
fing are addressed. The fourth chapter intfo-opinion, only the first chapter could be en-

shanced in which the equations of motion

eigenfrequencies, mod

Z&ro eigenvalues and rigid body modesdition, the title of Chapter 11 is misleading

- as not only gyroscopic systems are covered,

mainly for the great amount of exercis¢scussed. Chapter 5 is a short introductipnbut also circulatory systems and moving

and also for specific topics like frictio

problems or rolling and sliding of rigid freedom systems with an application in

bodies.

7R8. Mechanical and Structural Vibra-
tion: Theory and Applications. - JH Gins-

berg (Georgia Inst of Tech, Atlanta GA

30332). Wiley, New York. 2001. 692 pp
ISBN 0-471-12808-2.

to harmonic excitation of multi-degree-of- continuous systems. A guideline for a first-
i- level semester course and a senior-level se-
bration absorbers. The next chapter dealsnester course is given on the front inside
with vibrations of bars based on discretizp- cover.

tion methods so that they can be solved |y

the methods developed in the previous sec- 7R9. Nonlinear Interactions: Analyti-
tions. The Rayleigh ratio is introduced cal, Computational, and Experimental
which serves as a basis for several apprgxiethods. - AH Nayfeh (VPI, Blacksburg

Reviewed by WE Seemann (Dept of M(,Cpc:ation methods. Something normally npt vA). wiley, New York. 2000. 782 pp. ISBN
n

and Process Eng. Univ of Kaiserslauter
PO 3049, Kaiserslautern, 67653, Ge|
many).

Congratulations to the author for writin

this textbook for undergraduate and graduYibrating bars leading to eigenvalue prop

ate students. This book may serve as

und in standard textbooks is a methodp-471-17591-9. $110.00.
“which allows one to solve problems wi Reviewed by RA Ibrahim (Dept of Mech
time dependent boundary conditions. ChapEng, Wayne State Univ, 5050 Anthony
gter 7 is dedicated to the field description for Wayne Dr, Rm 2119 Engineering B|dg’ De-
troit M1 48202).
- Professor Ali Nayfeh is a well-known au-

algms with a characteristic equation invol

excellent basis for courses on linear vibralnd transcendental functions. Also the wayethority in the area of nonlinear dynamics

tion of one-dof systems, discrete systemsSharacter of the motion is derived. Orthogp

ha | O-and has an impressive record of research
|ynality of the modes yields modal analysis monographs and hundreds of published pa-

and one-dimensional continua. Especially )

the introduction to vibrations of beams and@nd thus steady and transient responses gfers. This book comes as a result of the
continua is different from the approach nqgr-such systems. The difference betweengrowing research interest in the nonlinear
mally found in textbooks. Therefore, under-Bernoulli-Euler and  Timoshenko beam modal interaction in dynamical systems un-

graduate students may get an idea of vib

tions of beams without having the necessjty

of solving partial differential equations.

Mechanical
and Structural
Vibrations

Theory and
Applications

Jerry H. Ginsberg

The first chapter gives an introductig
into the derivation of the equations of m
tion for discrete systems. The equations
planar systems are derived by Newto
Euler’s equations. As a second possibili
the Power Balance Method is present
for time-invariant systems. In addition
Lagrange’s Equations are shown in the 3
pendix. The second chapter deals with h
monic functions, free vibration, and wit
forced vibration to basic excitations lik
step function or impulse. Chapter 3 treg
steady-state response to harmonic exc

raheory is shown. The following chapter in- der various types of excitations and reso-
nproduces the finite element method. Chap-nance conditions. The book presents the-
ters 9 and 10 show substructuring and thestate-of-the-art in eight chapters supported
state space formulation. Chapter 11 pre-by an extensive bibliography. Chapter 1
sents the modal analysis for gyroscopic andserves as an essential foundation and pre-
circulatory systems in which the matrices sents basic ingredients of analyzing
are unsymmetric. Therefore, right and left nonlinear-coupled differential equations.
eigenvectors are used for decomposition The analysis of coupled systems with
and questions of dynamic stability are dis- two-to-one internal resonanc@ssentially
cussed. The last chapter gives an introducdictated by quadratic nonlinearjtyunder
tion to rotor dynamics covering topics like external or parametric excitation is outlined
internal and external damping as well asin Chapter 1. It describes some physical
orthotropic bearings, orthotropic shafts, andsystems that may possess 2-1 internal reso-
gyroscopic effects. nance such as a double pendulum, a planar
Being aware of many other textbooks elastic pendulum, autoparametric vibration
dealing with vibration, it was a pleasure fo absorber, ships constrained to pitch and roll
nread Mechanical and Structural Vibratign| interaction, parametric excitation of liquid
p-and this reviewer highly recommends the sloshing modes, cylindrical shells, and
obook for instructors and students. The largeother systems. The free oscillations of
nnumber of examples and exercises whichcoupled undamped and damped nonlinear
yare given within the text or at the end of modes are described using multiple scales
eeach chapter allow the student to checkj ifmethod. The concept of autoparametric vi-
,the theory is understood well. The way bration absorber, and the associated satura-
pmodern software like MATLAB and tion phenomenon, is used to establish a spe-
aMATHCAD are frequently used to solve cific control strategy. The second and first
N the examples makes the book valuable formode excitations, when the second mode
e lecturers and students and is an advantag&equency is close to twice the first mode
tgompared to standard textbooks. Thoughfrequency, are then examined for the solu-
tahis reviewer knew all the methods pre- tion and stability of fixed-point solution.

tion. In this chapter, expressions like con

n-sented in this book, he profited from the The existence of multiple solutions in the

plex notation, resonance, frequency redidactically excellent way the methods areform of jump and hysteresis is discussed in
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parallel to experimental results in terms pfifferent classifications of combination multi-degree-of-freedom and continuous
response amplitude dependence on exgitaesonances considered in the literature aresystems constitutes the main theme of this
tion amplitude, and in the frequency do-reviewed. Experimental observations of se-chapter. Nonlinear normal modes of sys-
main. The chapter is extended to inclugdected two-, three-, and four-degree-gf- tems with geometric nonlinearities in the
simultaneous parametric and internal resofreedom systems are then described | inpresence of internal resonance are analyzed
nance conditions. Three cases of parametrierms of frequency and excitation ampli- using the complex-variable form of the
excitation that include the second, first, andude domains. The analyses of combinationinvariant-manifold approach. The author
combination modes are considered. The lagiarametric, external sub-combination, com-documents those methods recently devel-
two sections of this chapter treat the influ-bination internal, sub-combination internal oped by others and reported in the litera-
ence of nonlinear damping and cubic ngnfesonances of selected systems are preure.
linearity on the saturation response characsented for the modulated equations, fixed Having read this review, this reviewer re-
teristics of two-to-one internal resonance| points, and their stability. alized that the author has written not a boolg
Chapter 3 presents the problem of one-fo- The case of nonlinear modal interaction|in or a reference, but an encyclopedia on nog—
one internal resonance encountered in nprihe form of energy transfer from high- linear modal interactionsNonlinear Inter-
linear systems with symmetry such as thdrequency to low-frequency modes is cop- actions: Analytical, Computational, and&
spherical pendulum, taut strings, axisymsidered in Chapter 6. The mechanism re-Experimental Methodserves both begin-
metric shells, surface liquid sloshing insponsible for this energy transfer is neitherners and specialists in the area of nonllnear
near-circular or near-square tanks, beaman autoparametric resonance, an externalynamics. The book is well written, self-2
Wlth near-circular or near square croscomblnatlon resonance, nor a parame rlccontalned and coherent.

peo|
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T“'
//:d

plates and membranes. The analytlcal modather due to the mteractlon between slow 7R10. Strain Solitons in Solids and
eling of such systems is first developed themlynamics of the high-frequency mode, rep-How to Construct Them. Monographs and
the work systematically proceeds by anaresented by its amplitude and phase, withsyrveys in Pure and Applied Mathematics
lyzing the response characteristics. Thehe dynamics, which is slow, of the low- \p| 117. - AM Samsonov(Theor Dept,

analysis includes primary resonance excitafrequency mode. This mechanism may pejoffe Physico-Tech Inst, Russian Acad

tion in the time and frequency domains andriewed as a one-to-zero internal resonancesci, St Petersburg, Russiakhapman and &
the associated limit cycles represented|ifhe experimental evidence of this type fHaII/CRC Boca Raton FL. 2001. 230 pp
the phase plane. The fundamental parameinteraction is demonstrated for the cases| ofiSBN 0-8493-0684-1. $69.95.

ric resonance in two- and three-degree-pfa parametrically excited cantilever beam| a Reviewed by GA Maugin (Lab de Modelis
freedom, non-semi-simple, systems postransversely excited cantilever beam,sation en Mec, Univ Pierre et Marie Curie,3

&use gt’uﬁexaedo!ummme

sessing quadratic and cubic nonlinearitieg iframes, composite plates, and an externallyrour 66, 4 Place Jussieu, Case 162, Paris
treated in the neighborhood of one-to-oneexcited circular rod. The analyses of theseCedex 05, 75252, France). §

internal resonance. Bifurcation diagrams insystems are then presented using different within an interval of three years, fivex
dicating the dependence of different equi-methods to derive the modulated equationshooks have been published that refer to trm
librium solutions on the system quadraticwhich are studied for fixed points and their propagation of localized nonlinear waves |r§
and linear parameters are presented for ditability. The response characteristics aregeformable solids. These are the books byz)
ferent nonlinear systems. The chapter|ipresented in the frequency domain togetheEngelbrecht (Nonlinear Wave Dynamics, ¢
closed by treating the case of combingdvith the boundaries between constant gndComplexity and SimplicityKluwer, Dor-
parametric and external excitations of a taubscillatory motions. The dynamics of the drecht, 1997, LA Ostrovsky and Al Po-
string oscillating in the transverse plangssystem in the neighborhood of unstable fgcitapov (Modulated WavesJohns Hopkins
for the periodic solutions which corresporjdare considered for some cases. Typical andJniversity Press, ‘Washington DC, 1999 %

—
o
=h
x
- D
o

equations. While nonlinear systems withperiod-doubling bifurcations culminating in Crystals Oxford University Press, Oxford,
cubic nonlinear coupling can experiengcechaos, symmetry breaking bifurcations, theUK, 1999, AM Kosevich (Solitons VCH-J
one-to-one internal resonance, they also ¢arpexistence of multiple attractors, and theWiley, 1999, and the present book by Pro<:
exhibit three-to-one internal resonangemerging of attractors are included in thjs fessor AM Samsonov from the celebrate@
This case is considered in Chapter 4, whictchapter. loffe Physico-Technical Institute of thecr
introduces some physical classical systemsChapter 7 presents a more complicatiedRussian Academy of Sciences in St Peters-
such as a double pendulum with a movingorm of nonlinear modal interaction which burg. What is remarkable in this instance i&
support, a hinged-fixed beam, rods subjeadccurs when simultaneous internal reso-that all these authors are interrelated via cé-
to longitudinal excitation, and clamped-nances exist in the system dynamics. Theoperative European research programs.
clamped buckled beams. The modulate@reatment includes multiple two-to-one in- particular, the undersigned shares publlcaf
equations using different techniques are dieernal resonances in three-degree-pftions with members of the other fouro
rived for each system. The equilibrium sp-freedom systems with quadratic nonlineari- groups. In spite of what could have beelgJ
lutions of the modulated equations are gbties, and four simultaneous internal reso-considered a friendly competition at a times
tained and represented in the frequencpances in suspended cables. The modulatesthen a domain of knowledge reaches a@
domain for different values of system andequations of such systems are solved forevident maturity, each of the authors ha§
external excitation parameters. The bifurgafixed points and their stability. The bifurca- succeeded in producing a book with his
tion diagrams demonstrating the relative lpotion analysis of the fixed-point solutions |s own interests, style, and idiosyncrasies.
cations of different fixed-points are plottedpresented in terms of internal detuning pa-This means that while Engelbrecht’s book
for specific system parameters. The corferameters and excitation amplitude. gave a general background of the field of
sponding phase portraits and time histqry Chapter 8 addresses the problem of nonnonlinearity, the Ostrovsky-Potapov book is
records for different response regimes arénear normal modes and modal localiza- more an advanced textbook borrowing ex-
presented and discussed in a coherent fotion. The basic concepts of nonlinear nar-amples from both fluid and solid mechan-
mat. The studies include different cases|ofmal modes according to RM Roenberg, andics. Kosevich's book gives the view point
external and parametric excitations of dif-others, are introduced. Basically, nonlinearof a condensed-matter physicist in the
ferent modes. normal modes may be viewed as synchro-Landau-Lifshitz tradition, and Maugin’s
Chapter 5 deals with nonlinear modal in-nous periodic solutions of the system non-book is more focused on the case of ordered
teractions resulting from combination parpdinear equations of motion. The estimation solid media such as crystals and the natural
metric, external, or internal resonancesof nonlinear normal modes of different output of physical modeling, that inpnex-
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actly integrable systems of equations, nthe systems considered are not exactly intedesign starting at basic and ending at advanced

contradistinction with traditionally examt grable. The book's title, therefore, contains !evel- The emphasis is on providing a sound un-
derstanding of the physical and mathematical as-

ined classical models. The present book by slight abuse of language. Then come tWayects™ of unsteady aerodynamics and structural

Samsonov offers still another and compleof the most interesting and original chaptersdynamics, as well as on applying this under-
mentary vision and focus of interest in that,of the book, those expanding the original standing in practical aeroelastic design situations.

in spite of its general title, is devoted to th _The latest research results are also discussed.
mathematical study, experimental obser
tion, and numerical simulation of so-calle
solitons in quasi-one-dimensional mode
of propagation issued from the modeling

eexperimental works of Samsonov’s tea
aAt this point, it should be noted that whil
dsolitons in fluid mechanicsshallow chan-

pfferromagnets and Josephson junctions,

7N12. Emerging Technologies in Fluids,
Structures, and Fluid/Structure Interactions,
Volume 1. Proc of ASME Pressure Vessels and

11}

Iiel flow), in physical systems such s piping Conf, July 2000, Seattle.Edited by M

anGouli ASME, New York. 2000. 380 pp. ISBN

elastic rods. This is a very specific subjgcin nonlinear optics are supported by dirgct0-7918-1895-0. ASME Book No H1182A.
matter of which the author, a long-time re-physical evidence and even industrial appli-$130.00.(ASME members $65.00

searcher in the field, expands all facets in &ations, the objective existence of solito
rather concisely written book.

SVRARN SOLITORNS
15 SIS

matter. Thanks to the exploitation of s
phisticated methods such as schlieren p
tography and laser shadowgraphy, int
ferograms are produced which allow one

snd Blera o Ummsdnscd Them

ALECARTHN M LR

transparent materials. In nonuniform ro
of varying cross sectiofeg, tapered rodor
varying elasticity coefficients, the expe
ments exhibit the phenomenon of focusi

o §

similar to the self-focusing of modulate

In effect, basic definitions such as thosef these properties can also be shown
pertaining to wave terminology and nonli
ear elasticity are first reminded in a briefment by accounting for the direct intera
Chapter 1. Chapter 2 presents a first deriyaion of the lateral faces with a substratu
tion for the basic coupled equations thais also demonstratedCh 5. For a layer
govern elastic longwave propagation in|asitting on an elastic half space, the qual
rod. Depending on the approximation madene-dimensional equation obtained is
regarding the lateral behavior and the typéhe nonlinear integro-differential typ@en-
of embedding in the external environme
(Winkler, Pasternak, or Kerr “founda} transforms of the longitudinal signaSome

exhibit transients, longwave solitons, their
reflection at boundaries, and to measlireg
their essential characteristic parameters| iny

of longitudinal strain solitons, and effec¢t

-elastic plates, and the effect of the envirgn

famin-Ohno equation including Hilbert-

n- This volume of 43 full-length, peer-reviewed

like signals in solids is a more touchy technical papers addresses the development of

new techniques used to solve complex experi-
D= mental and numerical problems in fluid, struc-
NOture, and fluid-structure interaction domains and
ar-industrial applications. In this first volume of a
totwo-part set, the papers deal with structures un-
. ~der extreme loading conditions.
7N13. Emerging Technologies in Fluids,
tructures, and Fluid/Structure Interactions,
'olume 2. Proc of ASME Pressure Vessels and
s Piping Conf, July 2000, Seattle. Edited by |

Shigeru. ASME, New York. 2000. 228 pp. ISBN
- 0-7918-1895-0. ASME Book No H1182B.
1g$100.00.(ASME members $50.00

This volume of 31 full-length, peer-reviewed

technical papers addresses the development of
d new techniques used to solve complex experi-

solitons in nonlinear optical fibers. Some mental and numerical problems in fluid, struc-

inture, and fluid-structure interaction domains and
_industrial applications. Sampling of contents of
| this second volume in this two-part set includes:
L= Numerical calculation of fluid-forces in different
Im types of stirring apparatus with CFD; Operating
deflection shape analysis of large agitators - A
Si_powerful tool to increase plant reliability and
availability; Coherent structure of drag reducing
OT solution flow in a cylindrical pipe; Analysis of
underwater sympathetic detonation of high ex-
plosive; Fluid structure interaction for nuclear
spent fuel racks; and Probabilistic treatment of
parametric uncertainty in dynamic behavior of

tions”), a series of more or less complexnumerical simulations accompany the prie-industrial piping systems.

one-dimensional quasi-hyperbolic equasented results. The final Chapter 6 de
tions is deduced in this chapter. The bagienore properly with this, exhibiting som
characteristic instrument for further studi
is a so-called doubly-dispersive equatiprfrom a point-like source, head-on collisio
(for short DDB which contains two wave passing over, attenuation, and focusing
operators with different characteristicvarious specific cases. The whole is co
speeds. This is the main ingredient completed by a rich bibliography214 items
bined with the nonlinearity which is mostly Which nonetheless misses some of the i

of physical origin. At this stage, one m yportant related works done in the West. The

envisage two direct analytical methods ftesubject index is rather poor.
obtain solutions of the various DDE. Orle Samsonov’s bookStrain Solitons in Sol-
method has become traditional and consistéls and How to Construct Theris an origi-
of effecting a standard reduction to a nopnal one. It clearly deserves to be on t
linear evolution equation by means of shelves of all researchers interested in

ymptotics (method of reductive perturba- Nonlinear dynamical elasticity of structure

als 7N14. Encyclopedia of Vibration. -Edited by
® SG Braun(Technion-Isarel IT, Haifa, Isarel)DJ

dnteractions, formations of trains of solitons Ewins (Dept of Mech Eng, Imperial Col of Sci

N, and Tech, London, UK)SS Rao(Dept of Mech
inEng. Univ of Miami, Miami FL)Academic Press
m-Ltd, London. 2001. 3-Vol set. ISBN 0-122-
27085-1. $925.00.

_ This encyclopedia provides an authorative and
comprehensive reference on vibration for practic-
N€ing and research mechanical, aeronautical, and
civil engineers and high-level students. The con-
tent of the encyclopedia covers the field from
basic vibration theory to ultrasonics, with topics
covered from both fundamental and applied
'€standpoints. Topics are covered in alphabetically
hearranged entries, with broad topics comprising
5. two or more component articles.

) Key features include over 170 different ar-
*~ ticles; complete subject index in each volume;

m

then made on a one-directional equati nfar as editing is concerned, but it dogs exiensive cross-referencing; further reading lists

The author prefers to consider a direct in
gration of the DDE by considering generalVay-

traveling wave solutions in terms of t 7N11. Aeroelasticity in Axial-Flow Turboma-
Weierstrass elliptic complex-valued fung-chines. -von Karman Inst Fluid Dyn, Belgium

. o R 1999.
tion (Ch 3. This is somewhat technical, byt “jarket forces continuously drive turbomd

elransmit a message in a clear and efficientat the end of each article allow further, in-depth

study; numerous figures and tables illustrate the
text; and important information such as material
properties, for example, included as appendices.
An on-line version, initial access to which is in-
cluded in the price, offers extensive hypertext
- linking and advanced search tools, including a

the author shows wellbasing on his own| chines towards weight reduction and increasedsearchable index. Ongoing access is available for
original researchthe fruitfullness of the| efficiency, as well as an increase of the alregdya small annual fee.
method even for dissipative equations s chigh reliability and safety of these machines. I'_o_ 7N15. Wind and Structures for the 21st Cen-

. N e meet these challenges the designer pays
as those obtained in biophysitBitzHugh- | creased attention to the occurrence of unste

Nagumo equation The solutions obtained flow phenomena. After the recent course
are not exactly solitons in the mathematigalBlade Row Interference Effects in Axial Turbo

; ; achinery Stages,” the present notes go one g
sense. They are solitary waves ?f differ nmrther and discuss, in detail, the fundamen
shapes that do not accept the “superpGSiyinciples of turbomachinery unsteady aerod

tion principle” of solitons’ mathematics, as namics, structural aerodynamics and aeroelal

;&;ury. Proc of 1st Int Symp, Cheju, January 2000.

bn- Edited by Chang-Koon Choi, G Solari, J
Kanda, A Kareem Techno-Press Ltd, Taejon, Ko-

tepiea. 499 pp. ISBN 89-950042-9-0. $47.00.

al This proceedings offers current research results

y-on the following topics: bridge, building, wind

sticlimate, computational wind engineering, bluff
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body aerodynamics, code and regulations,
civil engineering.

Active Noise Control: Fundamentals for
Acoustic Design, Volume 1. - G. Rosenhouse
(Technion-Israel Inst of Tech, Haifa, IsraeWIT
Press, Southampton, UK. 2001. 407 pp. ISH
1-85312-373-0. $279.0QUnder review

Mathematics of Wave Propagation. - JL
Davis (Consultant). Princeton UP, Princeton
2000. 395 pp. ISBN 0-691-02643-2. $49.5
(Under reviewy

Modeling and Simulation of Aerospace Ve-
hicle Dynamics. Education Series. - PH Zipfe
(Univ of Florida, Gainesville FL)AIAA, Reston
VA. 2000. 551 pp. ISBN 1-56347-456-5. $79.9
(Under reviewy

Optimal Protection from Impact, Shock, and
Vibration. - DV Balandin (Res Inst of Appl
Math and Cybernetics, Nizhny Novgorod Stg
Univ, Russia),NN Bolotnik (Inst for Prob in
Mech, Russian Acad of Sci, Moscow, Russ
WD Pilkey (Dept of Mech and Aerospace En

Univ of Virginia, Charlottesville VA, Russia).

Gordon Breach Sci Publ, Newark NJ. 2001, 4
pp. ISBN 90-5699-701-7. $110.0QUnder re-
view)

Reciprocating Machinery Dynamics: Design
and Analysis. - AS RangwalgCenter for Eng
Tech, Cincinnati OH).Marcel Dekker, New
York. 2001. 761 pp. CD-ROM included. ISBN
0-8247-0531-9. $195.0QUnder reviewy

lIIl. AUTOMATIC

CONTROL

7R16. Nonlinear Control and Analytical
Mechanics: A Computational Approach.
- HG Kwatny (Dept of Mech Eng and

Mech, Drexel Univ, Philadelphia PA 19104)

and GL Blankenship(Dept of Elec and
Comput Eng, Univ of Maryland, Colleg
Park MD 20742) Birkhauser Boston, Cam
bridge MA. 2000. 317 pp. CD-ROM in
cluded. ISBN 0-8176-4147-5. $59.95.
Reviewed by SC Sinha (Dept of Me

nthtions usingProPacare introduced. Kine
matics of multibody mechanical syste
represented by tree and/or chain structure
discussed in Chapter 4. The systems c
sidered here consist of rigid bodies co
Nnected by joints. The computations a
implemented through the software. The 3
thors developed the dynamics of such s
tems in Chapter 5 using the Poincar®rm

p.of Lagrange’s equations. Algebraic, hol
nomic, or nonholonomic differential con
straints can be included in the model. Eqy

use of fine software package callBcoPac
s Additional problems and references are in-
> izluded at the end of each chapter. The writ-
bning style is clear and concise, the figures are
n-clearly drawn, and the book has a nice ap-
re pearanceNonlinear Control and Analytical
u-Mechanicsis recommended for individuals
s4including graduate students and libraries.

7N17. 2000 5th International Workshop on
D- Advanced Motion Control. - IEEE, New York.
- 2000. 650 pp. ISBN 0-7803-5976-3. $178.00.
a- Topics covered include High accurate

tion derivation and applications to some positioning/tracking control; Intelligent identifi-
typical systems such as undersea/groyn ation, observation, and control of complex nong

- - Jinear systems in motion system; Advanced corg
5'¥heeh;:(>::§§’a?:r;c(j)ftrv(\)/2?ets are demonstrated ‘”iol in robot manipulator including redundant§

degree of freedom arms; Control of biped walkg
ing robots; Advanced traction control of electricy
vehicles and trains; Visual servo system and inms
age processing in motion control; Soft computin

(artificial intelligence, evolutionary computa-=
tion); Applications to motion control; Actuators &
and sensors, system integration, communicati(%\
technology in motion control; and Motion con-2
trol.

7N18. 2000 American Control Conference. -
IEEE, New York. 2000. 4000 pp. 4-Vol set. ISBN
0-7803-5519-9. $488.0Qalso available on CD,
ISBN 0-7803-5522-9, $488

Topics covered include Introduction to nonlin-g
ear systems and control; Biological approaches
to control system problems; Practical technique3
B for control engineering; Bridging the gap be-g
In Chapter 6, the basic concepts of cgn-tWeen theory and practice; Basic principle witte

- ' o control and monitoring applications; Process ang

trollability and observability for a smooth conirol system performance monitoring and trend
affine nonlinear control system are dis- analysis; An optimization based approach; ang
cussed. Computations are presented for geveontrol and signal processing design optimizag
eral examples. The emphasis is on feedback© using genetic search methods.
linearization and dynamic inversion. Stafte 7N19. 2000 IEEE International Conference

. . - on Robotics and Automation. - IEEE, New
(exac} as well as input-output lineariza- york 2000 4384 pp. 4-Vol set. ISBN' 0-7803-
tions are discussed in detail. Once againsgse-4. $556.00(also available on CD, ISBN
computations are carried out usiRgoPac | 0-7803-5889-9, $556 .
The last two chapter§7 and § deal with | , Topics covered include range sensing, pa B
he desian of robust controllers. In Cha feeding and fixturing, protoyping design and aug
the gn o : P tomation, robot control, dexterous manipulationg
7, perturbations of both SISO and MIMO robot learning, cooperative robots, mechatronic§,
- feedback linearizable systems are pfe-motion planning, human augmentation and assigt
" sented. The problems of Lyapunov redesi ndewces, medical robotics, micro robots, spac

S . -[© and underwater robots, neural network systemsg,
and robust stabilization via backstepping eleoperation, manufacturing scheduling, haptig

are discussed. Methods of adaptive controlinterface, robotics in medicine, flexible assembld
~rand adaptive tracking are described, gndsystems, collision detection and distance compik

uibexoedol

«
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Eng, Auburn Univ, 202 Ross Hall, Aubu nSUitable algorithms are included. The

AL 36849-5341).

This book is intended for graduate stu-applicability of the software package. Van- o, control Applications. - IEEE, New York.
dents, faculty, and researchers in enginge@ble structure control is the subject of dis- 2000. 1010 pp. ISBN 0-7803-6562-3. $232.0
ing and applied mathematics who are intgrcussion in Chapter 8. The idea is presented
ested in the computational aspect [pRS a nonsmooth, robust class of controll red

nonlinear dynamics and control algorith
developed via geometric theory in the p3
two decades. Readers with a background
second level ordinary differential equation
nonlinear dynamics, and a second course
control engineering should have no troub
following the material. Familiarity with
Mathematicawould be helpful but not nec
essary because the book comes with a
Rom containing the software call&toPac
that usesMathematica

After a brief discussion of the scope of th
book and the contents of tHeroPac soft-
ware in Chapter 1, the authors present
introduction to the geometrical dynamic
systems; stable, unstable, and center m
folds; and Lyapunov stability in Chapter 2
Chapter 3 deals with an introductory mat

_tation, novel sensing devices, dynamics and o
timization, and bipedal and climbing robots.

ample problems help one to understand the 7N20. 2000 IEEE International Conference

a1~ scaes

als% available on CD, ISBN 0-7803-6565-8

232.

esigned via input-output _linearizatign Topics covered ir_lclude applications ofgdaptiyéf_
' . ) _ and robust control; sensor based control; nonli

istechnique. After a discussion of basic prop-ear control; sliding mode control; modeling andg

iarties of discontinuous systems, methods ofystem identification; fuzzy logic and control;g

ssliding mode and reaching control desig sneural control; expert systems; distributed sys3

; . . . | “tems; discrete event systems; manufacturing sys-
iare described. Chattering reduction usingiems: mechatronics; motion control; robotics; vis8

lgegularization and a backstepping proge-bration control; structural control; flexible 3

dure for SISO variable structure control de- Systems; fault _dete_ction and fault tole_rant con®
sign in the presence of uncertain, n n-trol; man/machine interface; aeronautical, aero-

. e ; . space and space systems; automotive systems;
smooth nonlinearities are discussed in de-ehicle control: Traffic and network control;

tail. The application of the software pack- chemical and steel process control; biomedical
age is demonstrated through examples. | Systems; data fusion; and power electronics sys-
e In this reviewer's opinion, the autho te;n’jél 2000 International S )

i ; ; . nternational Symposium on
have Succeeded.m presentlng an integr teg:omputer—Aided Control Systems Design. -
aapproach to nonlinear dynamics and contfoligeg, New York. 2000. 310 pp. ISBN 0-7803
almostly based on geometrical methods. This6566-6. $152.00. _ _
anbook should be appealing to engineers due Topics covered include Symbolic and numeri-
1o the fact that the computational aspe tScal analysis and synthesis algorithms; Soft com-

. . . . puting algorithms in control engineering; Stan-
eare included in every section and solutioNsgardization of information exchangmodels and

6 Aq J|

rial on differential geometry. Basic compt

-of examples are demonstrated through thelesign data Computer-supported cooperative
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work (CSCW); Control-problem solving envi{ loading and torsion, with an elastic half- France) and J Paulin (Dept de Mathema-

ronments (including toolboxes Open frame-
works including architecture for internet/intran

computing; Hybrid systems and physical/discratdlat and smooth base.

event plant modeling and more.

7N22. 2nd International Conference Control
of Oscillations and Chaos. -IEEE, New York.
2000. 700 pp. 3-Vol set. ISBN 0-7803-6434-
$184.00.

Control of oscillations and chaos is an eme
ing field. This proceedings is from the seco
international conference focusing on the subj

of controlling complex oscillatory dynamic sys

tems, with an emphasis on both theory and ap
cations.

Introduction to Fuzzy Sets, Fuzzy Logic, and
Fuzzy Control Systems. - Guanrong Chen
(Univ of Houston, Houston TXand Trung Tat
Pham (Univ of Houston, Clear Lake, Housto

TX) CRC Press LLC, Boca Raton FL. 2001. 316

pp. ISBN 0-8493-1658-8. $89.95Under re-
view)

IV. MECHANICS OF

SOLIDS

7R23. Boundary Element Method in
Contact Problems for Elastic Spatial-
and-Nonhomogeneous BasegRussiai. -

space, for complex shaped punches withtique, Univ de Metz, lle du Saulcy, Metz,
Cedex 01, 57045, FranceSpringer-Verlag,
The third chapter deals with the numerical NY. 1999. 343 pp. ISBN 0-387-98634-0.
implementation of the developed algo- $74.95.
rithms into a program package. One invgs- Reviewed by JJ Telega (Inst of Fund Tech
Ltigates here the stress and strain behayioRes, Polish Acad of Sci, Swietokrzyska 21,
gdue to the interaction of foundations with 00-049 Warsaw, Poland). .
dthe soil, under the action of various kind of Many books have already been published
*Corces. The accuracy and efficiency of BEM On various mathematical and applied prob-
iare shown by several examples, regard{nd®ms of homogenization which provide rig-
the problems of contact for flat punches pf Orous tools for micro-macro passage. The
circular, annular, or polygonal shape with P00kS which have appeared in recent years
an elastic half-space. Finally, the auth rmclude Homogenization of Multiple Inte-

. Is, by A Braides and A Defranceschi,
analyzes some spatial contact proble Jra ) ;
concerning rigid spherical, cylindrical, and (Oxford Univ Press, Oxford, 1998Varia-

. f - tional Methods for Structural Optimization
ﬁg’l}'_izlaggmhes deepened into an ela tI({)y A Cherkaev, (Springer-Verlag, New
n Chaptér 4 one considers the BEM s _York, 2000; An Introduction to Homogeni-

. ; zati D Cioran nd P Don
lutions of spatial contact problems for co ation by Cloranescu and onato,

| haned footi i lasti " (Oxford Univ Press, Oxford, 1999 Ho-
piex shaped tootings resting an elastic nf n_'mogenization and Porous Medliay U Hor-
homogeneous half spaces. Some opti

i- : :
X nung, (Springer-Verlag, New York, 1997
zation problems have been solved, contrpl-pjates |aminates and Shells: Asymptotic
ling the loading parameters and the sha €Snalysis and Homogenizatiphy T Lewin-
of base, to provide a uniform settlement of g; and JJ Telega(World Scientific, Sin-
rigid foundation plates. Combining BEM gapore, 2000 Theory of Compositeshy

et

h

SM Aleinikov (Dept of Math, VoronezH With Finite Difference Method the authdr Gw Milton, (Laminated Publishers, " in
State Academy of Construction and Archiinvestigates contact problems with orthotr -press; and Macroscale Models of Flow

tecture, ul Kirova 3-75, Voronezh, 39401
Russia).Publ House of Civil Eng, Mosco
2000. 754 pp. ISBN 5-93093-053-8.

Reviewed by RO Simionescu-Panait (Dep?

of Mech, Univ of Bucharest, Str Academi
nr 14, Bucharest, 70109, Romania).

This book deals with the numerical mog-monolithic foundations most used: pyra

eling of contact interaction of rigid founda
tions with soil basewvia the boundary ele
ment method (BEM). It presents a
systematic approach for a wide range
spatial contact problems arising in geoteg
nics. New numerical techniques and t
corresponding computing algorithms  al
developed, their implementation leads

the design of complex shaped foundatio
subject to spatial loadings, resting on

elastic soil.

The book is divided in six chapters, eig
appendices, and an extensive reference
containing 819 titles, which focuses main
on the Russian literature in the field.

The first chapter reviews the classical sg
tial contact models applied to geotechnic
gives the useful fundamental solutions f
spatial problems in elasticity, and analyz
the behavior of the influence function fg
some elastic-type baseésoldered half-
spaces with variable thickness layers, a
elastic half-spaces with variable soil defg
mation modulus

Chapter 2 is devoted to the analytical
lutions, and their approximation, of mixe
problems for the spatial contact of a rig

foundation with an elastic half-space. Onéd

reduces the problem to solve a system
integral equations which is performed,
the case of Mindlin fundamental solution
using triangular and quadrilateral bounda
elements. One presents some examples

B’pic plates situated on elastic nonhomoge-Through Highly Heterogeneous Porous Me-
neous bases. dia, by M Panfilov,(Kluwer Academic Pub-
The fifth chapter contains the applicatian lishers, Dordrecht, 2000
s f?f BEM for solving the problem of a deep- The current book under review is written
eened foundation in a spatial formulation. by applied mathematicians and presents a
One obtains the solutions for deepengedrigorous study of a significant class of lin-
i- ear problems related to homogenization of
- dal piles; foundations made of short vertical lattice-type structures characterized by two
and inclined bored piles with caps; bored or three small parameters. The homogeniza-
pile foundations with supporting widening; tion means passing with these parameters to
oklot foundations having longitudinal sectign zero, thus finding macroscopic models.
hef various shapes. Quantitative estimates of The book consists of six chapters. Chapter
nethe foundations’ shape influence on the djs-1 introduces the reader to homogenization
replacements and slopes, for different logd-problems of stationary second-order linear
tdngs, are given. differential equations posed on microperi-
1S, The last chapter deals with the importantodically perforated domains. The boundary
arproblem of the spatial contact of a rigi conditions imposed on microh_o_les are th_e
punch with a poroelastic half-space. Opnehomogeneous Neumann condition, the Di-
htderives the numerical modeling of the fichlet condition, the Fourier condition.
isdtrains in soil mass due to the reducing [ofEach case is carefully examined since the
Ypore pressure in soil. The approach is bagedlomogenized behavior in these three cases
on the integral representation of displade-differs. First- and second-order correctors
8ments for a poroelastic half-space, saturafe@'® @IS0 introduced. Having in mind

Swith fluid. It has various applications in ur]- @Pplications, not only regular microperfo-

Drderground gas and oil deposits design, o inrated domains were investigated, but also

F¥he withdrawing of underground water. dom"’_‘llﬂs VIVh?r? the holes ntwedet_tht:)hbo?n(:,[i-
" in conclusion Boundary Element Metho ?Rg terecoi?:err?s?lt%ep:\%srﬁg eenilznatior’? Ir:)sb-
(ip Contact Problems for Elastic Spatial- P mog P

n ) lem for the Neumann eigenvalue problem
and-Nonhomogeneous Basds recom-

‘mended by this reviewer to graduate sfu in perforated domains. Such a study per-

; - tains to convergence of eigenvalues and
dents, researchers, and engineers wor 'n%igenvectors

0~ X . L.
gin the field of geotechnics and civil eng|- In Chapter 2, two- and three-dimensional
r1attice-type structures are investigated.

gnheering, and can be purchased by the lib
\d€s. However, its impact is linked to the guch structures are characterized by two
small parameters: the periodicity parameter
e and the thickness of the elements of the
structured. The passage with utilizes the

r

ofnowledge of Russian language.

n

5, 7R24. Homogenization of Reticulated
nBtructures. - D CioranescyLab d’Analyze| results of the previous section. More diffi-
oNumerique, Univ Paris VI et CNRS, 4, cult is the passage to zero with the second

cerning the contact of a rigid body, at axi

alplace Jussieu, Paris Cedex 05, 75252,small parameter. The authors studied care-
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fully both two-dimensional and thre
dimensional cases. To obtain the final
sults, one has to derive a lot of estimates.
essence, here and in subsequent chap
the part of the unit cell occupied by the m

terial is suitably decomposed and ne

transformed to domains independent

small parameter. Both transport equatig

ie, the heat equation, and the linear elas
ity equations posed on such structutde-

maing have been investigated. In the ca
of rod-like structure, referred to in the boq

as a reinforced structurethe ellipticity is
lost. Then the passage withis more diffi-
cult since one has to resort to singular p

turbations method. The eigenvalue proble

for the transport equation is also briefly di
cussed.

Doina Cioranescu
Jeannine Saint Jean Paulin

Applied
"'“‘"m"”‘" Homogenization

® of Reticulated
Structures

(%3 Springer

-4

The next two chapters are concerned wj
rigid and elastic gridworks with periodi
microstructure. Now, similarly to the cas
of thin plates, its thickness 2e is also smg
In Chapter 3, the authors studied only s
tionary thermal problems. It was shown th
the order of passage to the limit with th
three small parameterg;, 6, and e plays
generally an important role. Linear elast
gridworks characterized by three small p
rameters have been studied in Chapter
The passage to the limizerg with these
parameters is carefully studied. In the lim
one obtains plate models. Here also f
phenomenon of loss of stability for certa
structures has also been observed. It
also been shown how to avoid this unpleg
ant property; for instance, if the gridwor
contains oblique bars then this phenomen
does not occur. Time-dependent plate m
els are also briefly discussed. Now, ho
ever, only a simplified problem has beg
investigated since one starts at once fron
two-dimensional plate model. The read
lacks a discussion of problems similar
the static case where the starting point w
a 3D problem.

The last two chapters are concerned wj
thin tall structures. More precisely, in Cha
ter 5 thermal problems for such structure
characterized by three small paramete
have been carefully examined. Both tw
and three-dimensional problems are d
cussed. In the last chapter thin thre
dimensional, linear elastic tall structure
have been investigated. Then in the limit
beam model is obtained.

The book is well written. However

- leadingly called honeycomb structure
eSometimes the authors refer to referen
Imot listed in the list of references. Also, lin
eegr elasticity is always called linearize
a-elasticity.
xt Homogenization of Reticulated Structuri

nics familiar with mathematical tools of ho
icmogenization and asymptotic analys
methods. It will also be useful to researc
sers elaborating models of cellular solid
kSpecialists in structural mechanics, exploj
ing asymptotic methods, will appreciate i
rigor. Finally, applied mathematicians inte|
erested in mathematical problems of so
nmechanics will profit from the book since
s-offers a lot of new problems.
The book is nicely edited and its price
acceptable even for those who are not frg
rich countries.

7R25. Machine Design: A CAD Ap-
proach. - AD Dimarogonas(Deceased).
Wiley, New York. 2001. 996 pp. ISBN
0-471-31528-1. $99.00.

Reviewed by G Lewis (Dept of Mech En
Univ of Memphis, 312 Eng Bldg, Memph
TN 38152).

In the discussion about pedagogical
proaches in the field of mechanical eng
neering education, perhaps no issues

timore contentious than those that deal wj
c the definition of design, how to teach it, an
emethods to ensure its seamless integrati
llinto the curriculum. Thus, any new book @
athe subject of mechanical engineering d
atsign is awaited with bated breadth, to s
ethe extent to which its contributions to th
debate on the aforementioned issues
icother pertinent matters are informati
aand/or innovative. It needs to be stated
4he outset that this text does not disappoi
It takes a decidedly bold new approach
t,the subject, successfully synthesizing we
hestablished principles with evolving co
ncepts. In the end, the studewhom one
hagispects is the primary, if not the only,
istended readershigs given a treat, sprea
k over an Introduction section, 14 chapte
oand close to a thousand pages. Taxono
deally speaking, the material in this text ma
wbe divided into three groups: description
2rthe historical evolution of machine desig
N as a key engineering process; the prinC|p
eiof machine design; and the applications |0
othese principles to specific cases.
as In the Introduction sectionThe machine:
a historical introduction the author cap-
thures completely the spectrum of chang
D-that occurred in the approaches to mach
sdesign over a period that spans several ¢
rduries, from the design of water storage sy
ptems in Potamic Civilizations through th
sdesign of the pendulum clock in the Midd
eAges to the design of the first practical |

arhis chapter also contains discussions
the following two topics: the group techno
ogy concept, which had its genesis in t

gp-conventional,

nt.

il

scomotive, by George Stephenson, in 182

s. carried out in the 17th and 18th centuries;
esand the evolution of machine design meth-
- odology, from the first application of engi-
d neering science to mechanical design per-
formed at the Ecole Polytechniquduring
esthe early part of the 19th centyryo the

ofs addressed to specialists in micromechan‘comprehensive model” introduced by

- Pahl and Beitz in 1996.
is  Machine design principles are expounded
h-upon in Chapters 1 to 7. In many parts of
S. these chapters, the author breaks no new
It-ground rather, he offers succinct treatmenry
IS of a wide menu of familiar topics. In otherE
I- portions, though, the author is very inforg
id mative on a number of less familiar topicsf_%
t  The thrust of Chapter IMachine design g
methodologyis the illustration of the pro- Z
S cesses to be used in identifying the mog
Mpromising design solution from a given or‘:
derived set of candidate concepts. The ke
topics covered in this chapter are: the reld
tive attractions and drawbacks of the “trag
ditional” or “sequential” machine design &
procedure proposed by George Sandor, gw
1964, compared to the more modern corg
g,current design procedure; axiomatic foun‘%
is dation and design ruleReuleaux’s design &
rule, Suh’'s axioms, revised design rt)tesn
intuitive, and systematlcg
i- methods of generating machine functloneg
areoncepts; development of alternative desig
thconcepts and use of the morphologic%I
d table; and myriad philosophical and Iega%
ioraspects of machine desigmesthetics, prod- 3
n uct liability, “green” design, etg.

d-a|:>!u9/sma!/\ajso!ueqaa

at

to
II-

ATCAD
APPROACH

Aq ypd'} " 2G0/€G1L8EYS/098//S/P

s, In Chapter 2,Kinematic analysis of ma-

michines the reader is provided with a com<

y brehensive treatment of the kinematic§

of principles that are used to obtain the maif

n dimensions of a machine. Among the toplcé
egovered are: fixed kinematic pairs, velocny:
ofand acceleration analyses of closed-lo

and open-loop linkages, cams and followg
ers, kinematics of gears, and geometry ('g
spur gears.
es In Chapter 3(Analysis of machine loagls
nehe principles to be used in determining the

enmagnitude of the loads to which a machine

s-member is subjected during service are pre-

e sented. Energy, work, power flow analysis,
e force analysis in general determinate sys-

- tem, internal loading diagram, and deflec-
9tion analysis are the concepts treated.

of In Chapter 4(Machine design materials
- and manufacturg various aspects of engi-

heneered materials are discussed. These in-

throughout it plate-like structures are mi

5-pioneering work on symbolic representati

bn clude: effect of test temperature, test load-
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ing rate, and time on the tensile propertiegion belts(Chapter 10, hydrodynamic and ProEnginee®, is basedin this text, which

of materials; materials processing methodshydrostatic bearingéChapter 1}; dry con-
materials selection; determination of factprtacts and rolling bearinggChapter 12,

has a publication date of 2001, is both sur-
prising and disappointing.

of safety; and estimation of statistical pa-spur, helical, and bevel gears, crossed gear- All things considered, the author has writ-

rameters relevant to design reliability.
In Chapter 5Sizing machine componenis(Chapter 13 and shafts, couplings, an

for strength), the basic mechanics of mate-keys (Chapter 14 In each of these chap-

rials concepts are presented. The topicgrs, the presentational format has th

ing, worm gear drives, and chain drives

ten an impressive and highly-readable text,

and the present reviewer thus recommends

Machine Design: A CAD Approackery
ighly to both mechanical engineering stu-

[0

covered may be clustered into four grougscommonalities. First, the underlying prig- 4SNtS and designers, especially those in the

The first group is the analysis of stres %|p|es and governing equations are p
developed when a machine member is sUibsented(for example, “stress distribution i
jected to quasi-static tension force, co
pression force, torque, or bending momengynamic lubrication” in Chapter 12 Sec-
acting alone. The second group focuses|ong, the selection applicatit) are de-

highly loaded contacts” and “elastohydrg-

stress analys_is when_ the aforementionedcribed in detail(for example, in Chapte
types of loading act simultaneously on t%;

member. The third group considers str
analysis of various common machine co
ponents (such as thin- and thick-walle

pressure vessels, interference fit joints, 9

rotating disk$. Stress analysis when a m

chine member is subjected to dynamic log

ing is covered in the fourth group.

The various methods that may be used|t

model all features of a machine’s comp

nents and track the machine’s overall pe

formance are the subject of Chapter
(Computer methods for machine mode)in
The salient features of two broad categor

of these methods are presented. The first is

geometric modeling (exemplified by
computer-aided machine desjgihe ex-

methods, solid modeling, are wirefram
surface, and constructive solid geome
modeling. Other topics covered in th
chapter include: geometric transformati

of data, mesh generation, the finite elemenq

stress analysis method, and stress anal
of axisymmetric solids.

The utilization of machine models to ol

tain final machine design and methods
obtaining the best possible performance

the selected design are covered in Chapt Y

(Machine design synthe$isThe opening

sections of the chapter deal with some fun
damental concepts of machine design for
malization (namely, machine synthesis, ifs

application to kinematic synthesis of lin

ages, and uses of a machine macromp eP

The rest of the chapter is devoted to a
tailed treatment of the principles of m
chine design optimization, moving from d
velopment of the general optimizati
statement to primers on analytical, nume
cal, and search algorithmic methods for

taining maxima or minima in an optimiza-

tion problem, and concluding with
description of the concept of the minimiz
tion of the total cost function.

In the third group of chaptergomprising

SBearing design database, bearing loads,

) among the topics covergdThird, example
NBroblems are solved. Fourth, an actual r
Aevant case study is describgth Chapter

otors for pumps in the hydraulic systen
Oin the Thunder 99 aircraft

€Scribed. (As a bonus, potted biographie
nd photographs of all the persons involv|

on to the much-neglected field of the hi
?’tory of engineering'there are many of to
SB{jay's young computer nerds who tru

believe that Steve Jobs or Bill Gates intr

"Yuced computing! Second, many of the
S8
_in which machine component design anal
is may be utilized in the analysis of servi
ilure of a component. Third, man
orked examples are provided of the use

computer methods to solve machine des
problems. Fourth, the text has very pleasi

(0]
(o)

endices are a compendium of mu
er_1eeded information on stress concentrat
_factors, dimensions of standard machine
_ements, geometrical characteristics of st

load distribution within a bearing are

oration, of the ball bearings of the electric

_early part of their careers.

7N26. Acoustical Imaging, Volume 24. Ed-
ited by Hua LegDept of Elec and Comput Eng,
UC, Santa Barbara CA)Kluwer Acad Publ,
Norwell MA. 2000. 422 pp. ISBN 0-306-
46518-3. $150.00.

This proceedings, from the 24th International

D

€12, classes of roller bearings, antifrictign Symposium of Acoustical Imaging, contains ar-

anticles on the following topics: advanced systems
and techniques, microscopy and nondestructive
~ evaluation, and biomedical applications.

The contents are divided into three parts and
pel-contain almost 50 papers.

7N27. Advances in Structural Engineering

d12, this involved the redesign, by Task Cqr-and Mechanics, Volume 1. -Proc of 1st Int

. . Conf, Seoul, August 1999. Edited by Chang-
Koon Choi and WC Schnobricfuniv of lllinois,

1S Urbana IL). Techno-Press Ltd, Taejon, Korea.
892 pp. ISBN 89-950042-6-6. $80.0@2-Vol set

"I This text has five key attractive features. |SBN 89-950042-5-8, $155
irst, the historical antecedents are given The papers in this proceedings volume cover
J for each of the important principles de- computational technology, meshless methods,

theory of beam/plate, Al and soft computing,
plates and shells material and constitutive laws,
E0fatigue and fracture, stability and buckling, struc-

O_(/)

in the development of these principles dretural engineering, optimization and reliability,

. X included) This is a commendable contriby- structural dynamics, earthquake engineering, par-
amples discussed in second category q

| _allel computational and testing, and structural
P~ control.

7N28. Advances in Structural Engineering
Y and Mechanics, Volume 2Proc of 1st Int Conf,
D- Seoul, August 1999- Edited by Chang-Koon
Choi and WC Schnobrich. Techno-Press Ltd,

se studies presented, all of which greTaejon, Korea. 844 pp. ISBN 89-950042-7-4.
Ulled from actual events, highlight the wdy $80-00.(2-Vol set ISBN 89-950042-5-8, $155

_ The topics in this proceedings include steel
Yy structures, modeling of RC structures, shear and
L€ torsion in RC structures, concrete and RC struc-
y tures, masonry structures, composite materials,
ofstructural health monitoring, maintenance and re-

habilitation, geomechanics, soil-structure interac-
9Mions, biomechanics, high-rise buildings, bridge
Ndengineering, fluid and wind engineering, and

aesthetics: a plethora of appropriate type-hyundai form of wind engineering.
faces; crisp and fully-annotated diagranys; 7N29. Application of Stress-Wave Theory to
“and well laid-out tables. Fifth, the six ap- Piles: Quality Assurance on Land and Off-

Nhshore Piling. Proc of 6th Int Conf, Sao Paulo,

' 'Sept 2000.- Edited by S Niyama and J Beim.
OMBalkema Publ, Rotterdam, Netherlands. 2000.
el-800 pp. ISBN 90-5809-150-3. $105.00

an- Topics covered include Wave mechanics and its

ndard hot rolled section members, and prd p_application to pile analysis; Driving equipment

jerties of various alloys, and the properties

pOof four common cross-sections.

text. First, a number of important topics a

and recent developments - New technologies for
~>quality assurance of piles; Pile integrity and low
strain dynamic testing; Pile - soil interaction;

=Y

There are two main shortcomings of this Codes; High strain dynamic testing of driven and

e in situ piles - Dynamic testing of large piles; SPT
measurements and special field monitoring test;

-not covered at all, three examples being:vipratory pile driving - Vibration in pile driving;

ite materials(such as the Tsai-Wu theqry

Chapters 8 to 14 all the concepts covere the use of the Weibull distribution in ana-

in the previous chapters are combined wjtHyzing machine component failure data; a
relevant special considerations to presergumulative fatigue failure methods, oth
the details of methods that may be used|téhan the Palmberg-Miner rulean example
size a wide variety of common machine glis the Corten-Dolan rule Second, the
ements. These elements are: rivets, baltomission of a discussion of the principle
welded joints, and interference fit€hapter| and applications of the geometric eleme
8); springs, machine mounts and foundamodeling methodupon which the widely-
tions(Chapter 9; clutches, brakes, and fric- used, commercially-available softwar

theories of failure for filamentary compos- Statnamic and other similar techniques; Case his-

tories, pile set-up and correlations between test
methods - Prediction reliability; and more.

hd _ 7N30. Applications of Fracture Mechanics in

Failure Assessment.Proc of ASME Pressure

Pl Vessels and Piping Conf, July 2000, Seattle.

Edited by R Mohan ASME, New York. 2000.

224 pp. ISBN 0-7918-1893-4. ASME Book No

»g H01180. $100.00(ASME members $50.00

nt This volume of 24 full-length, peer-reviewed
technical papers covers the following major top-
ics:

e, Development and User Experience of Ad-
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vanced Methods of Fracture Mechanics Asse]
ment: These papers discuss the FAD approac
fracture, the use of the R6 method, results o
study using the Gurson model, the UK expe
ence with the operation of LPG storage sphe
and related programs, evaluation of vario
methods for determining fracture toughne
curves, the prediction of toughness behavior, g
methods for estimating parameters characteriz|
crack propagation.

The Master Curve: These papers discuss
applications of master curve technology to t
assessment of structures, addressing the effe
loading rate, the effect of constraint loss, margi
and material uncertainty, universality of the mg
ter curve shape, practical results, etc.

7N31. Composite Structures: Theory and
Practice. (STP 1383. - Edited by P Gran{Boe-
ing Commercial Airplane Groupand CQ Rous-
seau(Bell Helicopter Textron)ASTM, W Con-

ssn analysis and predictive capability, behavior

n teew and emerging materials, design tools and
@roaches to control failures, accelerated testi
i-and industrial applications.

es There are 29 peer-reviewed papers which

usdivided into five sections:

ss Swedlow Memorial Lecture addresses under

ngnd fracture;

Keynote Tributes to George Irwinsummarizes
theome of the most important contributions of [
neGeorge R Irwin, the father of modern fractu
t pfechanics;

NS Cyclic Stress-Strain and Fatigue Resistanceg

Sprovides experimental or analytical insight in

bility resistance of engineering materials;
Elastic-Plastic Fracture Mechanicsexamines

methods of how to apply this technology to lo

strength structural materials used in most ciy

shohocken PA. 2000. 552 pp. ISBN 0-803
2862-2. $295.00.

This comprehensive publication reflects the |
est worldwide research in composite structu
technology and specifically focuses on structu
certification and qualification concerns. It i
cludes 29 peer-reviewed papers, written by a
demia, government, and industry experts.

papers are divided into the following sections:
eterdam, Netherlands. 2000. 300 pp. ISBN 90

Structural damage tolerance, Skin-stringer
havior, Rotorcraft and propeller structural qua
fication issues, Bolted joint analysis, Test me
ods, Strength prediction, and Environmen
effects.

7N32. Experimental Evidence and Theoreti-
cal Approaches in Unsaturated Soils.Proc of

an Int Workshop on Unsaturated Soils, Trento

Italy, April 2000. - Edited by A Tarantino and
Mancuso. Balkema Publ,
lands. 2000. 200 pp. ISBN 90-5809-186-
$30.00.

A tradition of geotechnical engineering r
searchers in Italy is to invite young fellows t
present their work and stimulate discussion.
cordingly, this proceedings is from the worksh

which was a forum for 12 post-graduate and

post-doctoral researchers from different univer
ties to present their recent work in unsatura

Rotterdam, Nether

soil mechanics. Papers included were revised fo

oceanographic, power plant, and automotive
“plications; and

Crack Analyses and Application to Structur
tintegrity - Investigates advances in crack anal
eses, fatigue crack growth behavior, and structu
ahpplications.

. TN35. Fracture Mechanics in Engineering
h tructures and Rock Mass. -Edited by BG
rekhov and MG Zertsalov. Balkema Publ, Rqg

i-5410-285-3. $85.00.

h- The book covers the application of the co
alcepts of failure mechanics in investigating th
deformation and strength of engineering stry
tures and rock bases. The book contains
amples to illustrate the application of the devg
oped method for solving a range of practic
problems. Contents include Strength and def|
mation of brittle materials; Analytical models g
the strength of brittle materials; Strength
‘building conditions and structures; Mechanics
the failure and deformation of rocks and co
- cretes under compression; Elastoplastic mode

rocks and the criteria of failure under compres

Csion; and Investigation of the load-bearing capg
pity of engineering structures.

7N36. Geotechnical and Geoenvironmental
ngineering Handbook. - Edited by RK Rowe
{(Dept of Civil Eng, Univ of W Ontario, London

approaches for the evaluation of the cyclic dufa

pf completion, but it focuses on detailed aspects of
ap-analysis, design, construction, and maintenance.
ng, Throughout the book, emphasis has been
placed on simplicity - the authors have attempted
areto present a text which is straightforward and not
obscured with unnecessary detail. Each chapter is
- written in sufficient depth to enable budding en-

ngraduate educational needs in the area of fatigugjineers to gain an awareness of the subject mat-

ter and allow more seasoned engineers to refresh
their memories or discover something new. Nu-
' merous references are available which can be ex-
€ plored for more refined or extended information.
The manual begins with an introduction to all
of the bridge types encountered in bridge con-
O struction, from the simplest beam through arche§
“to the more complex cable stayed and suspensién
bridges, and describes their behavior in a qualf
_ tative manner. It moves on to discuss loads be&
il ginning with a brief history of loading specifica- 5
ir;_tion and focusing on some current code
specifications. It makes reference to loads due
L) wind, temperature, shrinkage, and constructioy
_and introduces the reader to the concepts of loagl
raldistribution as well as explaining the use of ing
fluence lines in bridge design. g
The middle section of the manual deals witt
the analysis, design, and construction of the mo,
commonly known bridge types. It discusseg
" analysis tools and explains general design cog-
“cepts, both globally and locally. The moderrg
methods of construction for each particulag
N- bridge types are explained. g
€ The manual also considers modern develo
C-ments in the construction of bridges and the cor
PXsideration of aluminum, fibre composites, bridgg
- enclosures, and intelligent structures. This se§
al tion discusses expansion joints, bearings, parg-
?r'pets, drainage, waterproofing, and substructure§.
¢ The manual concludes with a look at bridgey
Z)f management. It offers guidance on what is to b%
" considered once the bridge has been commi
c)‘sioned, including protection of both concrete ang
_steel (also with reference to scour protectjpn &
c-Project planning, management systems and str@—
egies, inspection, monitoring, assessment and re-
pair, and strengthening. )

7N38. Mechanical, Thermal and Environ-
mental Testing and Performance of Ceramic

b

°
3.

t

ole

=]

d-s|o1E/SMB

' Composites and Components(STP 1392. -
b Edited by MG JenkingUniv of Washington)E

" Lara-Curzio(ORNL, Oak Ridge TN 37830%T
deGonczy(Gateway Mat TechASTM, W Consho-

lowing comments and suggestions from the audiCanada).Kluwer Acad Publ, Dordrecht, Nether
ence and post conference referee. Topics cqvéands. 2001. 1160 pp. ISBN 0-7923-8613
the area of unsaturated soils: innovative experi$499.00.

mental techniques, new experimental data [on This one-volume handbook discusses a w
compacted, collapsible and swelling soils, ancarray of topics that have entered the mainstrepnfiocken PA. 2000. 340 pp. ISBN 0-8031-2872-X
advances in constitutive modeling. This publica-of Geotechnical and Geoenvironmental Engi- $125.00.

tion is expected to be of value to researchers anfeering over the past two decades, while at the This concise, archival reference examines t
engineers working with unsaturated soils. same time not losing sight of the more conven-results of the latest research and developmenigl

7N33. Experimental Physics and Rock Me- tional aspects of the dlSQIplIne. The topics cov- programs on continuous fiber ceramic compos®

chanics. -Edited by AN Stavrogin, BG Tarasoy, €red range from conventional saturated soil me-ites. It examines specific issues, such as thermgll
C Fairhurst. Balkema Publ, Rotterdam, NethgrEhanics to  unsaturated soil behavior, rotkstresses, stress gradients, measurement capalgli-
lands. 2000. 360 pp. ISBN 90-5809-213-5.mechanics, hydrogeology, and geosyntheticsiies, gripping methods, environmental effect

$65.00 ‘The book deals with pavements, shallow andstatistical considerations, and limited materi
This fnonograph summarizes the results of Xdeep foundations, embankments, slopes, retaingyantities. 2
r C 1 SUl S ng walls, buried structures, dynamics and earfh- " There are 22 peer-reviewed papers divided in
perimental investigations on the mechanical Bequakes, ~contaminant  transport, groundwalersor o cateporieS' Room-tgmp S fUre tast r@-
havior of rock, conducted over a period of Y g : p S

monitoring, and the containment, treatment andg, 15 methods, Test results/methods related to d&-

L 8E¥S/099/v/¥S/P

years in the Laboratory for the Physics of Rocksemediation of contaminated sites. Risk assés

n Qo

sign implications, Environmental effects and3

at High Pressures. Contents include Pre-fail
and post-failure strength and deformation prop
ties of rocks under a wide range of stress sta
and loading paths; Time-dependent properties
rocks; Effect of deformation rate on the “pos
peak strength” properties of rock and energy b
ance during dynamic uncontrolled fracture; al
Mechanics of deformation and fracture of saf
rated rocks.

7N34. Fatigue and Fracture Mechanics: 31st
Volume. (STP 1389. - Edited by GR Halford
(NASA Lewis Res Center, 21000 Brookpark F
Cleveland OH 44135and JP Gallaghe{Univ of
Dayton Res Inst, Dayton OHASTM, W Con-
shohocken PA. 2001. 560 pp. ISBN 0-803
2868-1. $295.00.

The latest volume in this on-going series exal

"r@nent and risk-based management for both ggo
Pltechnical and geoenvironmental applications :
taiscussed. The 30 various chapters of the b onaterial developmer?t.

ave been extensively cross-referenced to agsist 7N39. Metal Forming 2000.Proc of 8th Int
- the reader who opens the book at the sectjonConf, Krakow, Poland, Sept 2000Edited by M

characterization, and Damage accumulation a

rigl

202 4

Almost relevant to their current needs in findi
NCother relevant material in this book.

5 7N37. Manual of Bridge Engineering. -Ed-
ited by MJ Ryall, GAR Parke, JE Harding. Thd
mas Telford Ltd, London. 2000. 1040 pp. ISB

300'7277'2774'5'

" As bridge design becomes ever more inno
tive and the demands placed on bridges increg
the bridge engineering industry faces a cg

I-stantly growing variety of challenges. Th
manual addresses these challenges. Not @

mdoes it provide a comprehensive overview of t

ines a broad range of topics including advanc

g Pietrzyk, J Kusiak, J Majta, P Hartley, | Pillinger.
Balkema Publ, Rotterdam, Netherlands. 2000.
780 pp. ISBN 90-5809-157-0. $110.00.

Metal forming has for years maintained its po-
N sition as the most efficient way of shaping metals

and alloys. Metal forming technologies have to
a-improve continuously to face higher and higher
sgdequirements regarding the quality of products.
n- Therefore, a lot of effort is placed on scientific
s research in this field. The conference is a forum
nlyor the exchange of knowledge on the progress of
hetheoretical and experimental works in this field.

esubject of bridge engineering from concept

to This book contains papers that present state-of-
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the-art knowledge in the field of metal forming Flow; and Force and Moment Analysi

science and technology.
7N40. Understanding and Predicting Mate-

rial Degradation. Proc of ASME Pressure Vest

sels and Piping Conf, July 2000, Seattl&dited

by R Mohan. ASME, New York. 2000, 200 ppg.
ISBN 0-7918-1894-2. ASME Book No H01181.

$90.00.(ASME members $45.00
This volume of 24 full-length, peer-reviewe
technical papers addresses the unresolved is

in the areas of material degradation, failure, an
life prediction under complex operating condi-

tions.

Non-Classical Problems in the Theory of
Elastic Stability. - E Elishakoff(Dept of Mech
Eng, Florida Atlantic Uniyv,
FL 33431-0991)Y Li (Alpine Engineered Prod)

JH Stranes J(Struct Mech Branch, NASA Lang-

ley Res Center, Hampton VA 2366&jambridge

UP, New York. 2001. 336 pp. ISBN 0-521-

78210-4. $85.0@Under review

Primer in Elasticity. - P Podio-Guidugli
(Dept of Civil Eng, Univ di Roma “Tor Vergata”,
Rome, Italy) Kluwer Acad Publ, Norwell MA.

2000. 108 pp. ISBN 0-7923-6642-5. $59.00.

(Under reviewy

V. MECHANICS OF

FLUIDS

7R41. Analytical Fluid Dynamics, Sec-
ond Edition. - G Emanuel(Dept of Mech
and Aerospace Eng, Univ of Texas, Arlin

ton TX),CRC Press LLC, Boca Raton FL. books. On the negative side, discussion|of
ISBN 0-8493-9114-8.the physics is often austere and the bdok

2001.
$89.95.
Reviewed by M Gad-el-Hak (Dept
Aerospace and Mech Eng, Univ of Not

Dame, Notre Dame IN 46556).
This is the second edition of a graduat

790 pp.

Boca Raton

clude The Substitution Principle; Swee

The discussion on the second coefficient
viscosity and bulk viscosity, a controversi
d subject prone to errors in most other te
PUS§oks (seeJournal of Fluids Engineering
ol 117, no 1, pp 3-5, 1995is superb in

uel's seminal contributions to this issue.

AnalyTical
Fluid
Dynamics

SECOND EDITION

GEORGE EmaNUEL

The pluses for this book are the preci
mathematics, the broad coverage, the
creased emphasis on practicality, and

ciples are emphasized, and empiricism

set that major topics such as turbulen

has the feel of enhanced classnotes. M

level textbook that first appeared in 1994tion would have been most welcome. T

The author is a distinguished teacher anthook does not contain a single photogra

scholar of fluid mechanics, particularlya most curious omission in a treatise ab

compressible flows. The book contai
some original research, but also much
the fundamentals needed for

the analytical, in contrast to numerical
empirical, approach. Much new materi
has been added since the first edition,
creasing the original 424 pages to 7

pages, and the 18 chapters to the present 28uding a glaring one in the back cover.

The book is organized into five parts: B
sic Concepts, Advanced Gas Dynami

Viscous/Inviscid Fluid Dynamics, Exagt quite unprofessional,

nfluid flows. Students would have benefit
ofreatly from seeing a picture of an obliq

a firstor bow shock wave. The organization co
graduate-level course in fluid dynamics.have been streamlined a bit, perhaps avaid
The emphasis is on compressible flows anihg going back and forth between co

prpressible and incompressible flows.
al This reviewer was not impressed with t

fdiscussion of the limits of the different ap- >
eproximations used such as the continuymrepresents the best product of the brilliant
hypothesis, the incompressible flow &s-school of aerodynamics illustrated by its
esumption, and the inviscid flow approxima- founders, Victor Valcovici, Elie Carafoli,

5. good ones on the same general topic. Pan-

Chapters dominated py the aqthor’s ownton’s Incompressible Floywhile limited in
scholarly work and unique to this book in- jts discussion of compressible flows, pro-

P; vides an excellent, comprehensive introduc-

and Second-Order Boundary-Layer Theoy.jon at the graduate level. Saa@®mpress-

cl)ible Fluid Flow is suited for both senior

at undergraduate students and first-year gradu-

" ate ones. Andersonilodern Compressible
Flow and Hypersonic and High Tempera-

the present book, reflecting George Eman-ture Gas Dynamicprovide a broader cov-

erage while staying more approachable to
the students. Emanuel'&nalytical Fluid
Dynamicsis precise in its mathematics and
offers more rigorous analysis, but needed
more fillings between the numerous equa-
tions, more pedagogical material. This re-
viewer recommends the present bobka-
lytical Fluid Dynamicsfor fluid dynamics
scholars searching for a serious reference
book on continuum, compressible, laminar
flows, but recommends something else for
the classroom.

te 7R42. Metode Matematice in Aerodi-
in-namica. Mathematical Methods in Aerody-
hahamics. (Romanian. - L Dragos (Fac of

lucid, personable writing style. First prin- Math, Univ of Bucharest, Str Academiei 14,

isBucharest, 70109, Romaniegditura Acad

kept to a minimum and clearly flagged Romane, Bucharest. 2000. 560 pp. Soft-
when used. The author does state at the Quicgyer. ISBN 973-27-0781-X.

€, Reviewed by L Librescu (Col of Eng, ESM

computational fluid dynamics, and rarefied Dept, VPl and State Univ, Blacksburg
g-gas flows are left to other more specialized y '

POVA 24061-0129).

Professor Lazar Dragos belongs to the
breounger generation of Romanian scientists
in applied mathematics and mechanics and

neand Caius Jacob. His book contains the re-
h,sults generated by him during a period of
Utthree decades or so, in which he has inter-
d acted with his former students, now estab-
€ lished names in the area of aerodynamics.
l.d The present book presents a thorough ap-
proach of the aerodynamics of aircraft
wings in various flight speed regimes, in-
cluding the subsonic, transonic, and the su-

e

nproduction job performed by CRC Press. Personic ones. One of the distinguished fea-
hBeveral typographical errors were found ip-tures of this work consists of an unifying
approach for all these cases, approach

n-half decent copy editing job should haye based on théundamental solution method-
sspotted those. The typesetting appears tq belogy. The book is divided into 11 chapters
resembling more arranged in the order of the complexity of

Solutions for a Viscous Flow, and Laminardesktop publishing or camera-ready marnu+he exposed, material and contains six ap-
Boundary-Layer Theory for Steady Twa-script. In particular, all equations containirg pengices.

Dimensional or Axisymmetric Flow. Eac
chapter has its own list of references ang

limited number of problems suitable for thewith readily available software such as La-
classroom. Unlike the first edition, how- TeX. The line drawings are amateurish

ever, the present book does not provi
hints for answers to the problems.
New chapters in the second edition i

clude Calorically Imperfect Flows; Sweep;trauma of double shipping, first tapplied

Interaction of an Expansion Wave with
Shock Wave; Unsteady, One-Dimension

h vectors are eye sores and do not have

he ; ; ;
arisp look that can be obtained nowad Chapter 1 provides a brief review of the

Sequations of the ideal compressible fluids,
and of their linearized and irrotational

dgenerated as well as poorly reproduced. hé:punterparts. Within the same chaptgr, are-
particular copy this reviewer received came View of the theory of shock waves is also

n-unglued presumably as a result of theProvided.
Chapter 2 is devoted to the equations of

aMechanics Reviewthen to the reviewer. the linearized aerodynamics and their fun-
al The present book competes with manydamental solutions. Within this chapter, the

20z Jaquiada g0 uo 3sanb Aq ypd‘ |~ 2GA/ES L 8EYS/099/ /1S /Hpd-alo1e/smalnaisolueyoawpalidde/Blo swse uonos|joojeybipawse: Buibesoedouosos|s)/:diy woly papeojumoq
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small disturbance concept is used to derjv®eissner, as well as its exact solution dgneconnected with the quadrature formulas of
the governing system of equations and théy Vekua are contained in this chapter. the Gauss type used to evaluate the princi-
boundary conditions necessary for deter- In Chapter 7, the problems addressed|inpal value of integrals.
mining the disturbance quantities related|taChapter 4 for the case of the 2D wing, The book ends with an extensive list of
the pressure, velocity, and air density. [rbased on the boundary integral method, argeferences related to each chapter. In the re-
this chapter, the fundamental solutions |oextended to the case of the 3D wing. viewer’s opinion, Metode Matematice in
the equation for the velocity potential afe In Chapter 8, the case of the wing in|a Aerodinamicarepresents a valuable contri-
obtained for each speed regime, and fostationary, supersonic flow is considered] Abution to the treasure of the literature in the
both the stationary and nonstationary casesvealth of results that concern the 3D wing, area of the aerodynamics of aircraft wings
In this context, a wide use of the general-obtained via the application of the funda- and aeroelasticity. Research workers and
ized functions(distributions was made. In| mental function methodology, are supplied. 9raduate students of the faculties of applied
addition, alternative methods, among these, In Chapter 9, the problem of the station- Mathematics or from the departments of
that one based on the concept of the funglaary transonic aerodynamics is consideredaeronautics of polytechnic universities, ag
mental matrices was provided. As a first step, the general transonic small-Well as engineers with a need for results &
The third chapter treats the case of wingperturbation equation that contains the ngn-medern aerodynamics and a willingness
of infinite aspect ratios in a subsonic gadinear term due to von-Karman is derived. @cCept modern analytical tools will cer-g
flow. In this context, the method of the sin-The fundamental solutions for the 2D and fainly find, each one in his own way, thisz
gular integral equations considered in cdn3D flows, when the motion is accompanied POOK an exceptional value. 5
junction with that of the fundamental solu-by a shock-wave or is free of it, are devgl- A Single barrier, that of the language reg
tion methodology is used to determine theoped. mains, but this difficulty can be removeds
pressure jump, and implicitly, the aerody- th_rough a transle_ltlon of the t_)ook into Eng
namic lift and twist moment that appear |n glish; a fact that is highly desirable.
the aeroelastic governing equations. A vari-
ety of situations are considered for whi¢ch
the pressure jump is determined. Such situ-
ations concern, eg, the wing in the presernce
of the ground effect; the case of the sy
metric profile; the wing in a wind tunnel
the case of a biplane, and of wings in tan-
dem, etc. Notice that in all these cases, the
concept of fundamental solutions developed

by the author was used. i .
In Chapter 4, the boundary elemept Reviewed by TF Balsa (Dept of Aerospacg

method(BEM) is used to address the prob- Chapter 10 is devoted to the unsteady mo-and Mech Eng, Univ of Arizona, Tucsorg
lem of aircraft wings of infinite aspect ratip tion of a gas in various flight speed re- AZ85721). _ L g
in a subsonic flow field. As is shown via thegimes, and in the context, the disturbance This CD-ROM is a superb rendition ofg
application of this method, it is also pos-pressure on an harmonically oscillating S0me of the most important concepts i
sible to consider the case of thick profileswing is determined. For the subsonic com-fluid mechanics, including an excellent li-
The results obtained by this method grepressible flows, Possio’s integral equatiory isPrary of flow visualization pictureémostly g
validated by comparing the obtained prederived, and as special case, its counter arghort movie clips and computer animag
dictions with the exact ones obtained forfor the incompressible and transonic flows 10N The CD is designed to complementg
the case of circular obstacle and an incomis obtained. A thorough analysis relat g éither at the undergraduate or intermediat
pressible flow. with the various representations of the ae o-graduate levels, traditional |nstructor-base§
Chapter 5 deals with the theory of aircrdftdynamic kernels and the solution of the in- Cougses In ﬂ“'ddm‘TCha”'CS- It Ct?“ also bg
wings of finite span in a subsonic floy.tegral equations for these cases is p e_used as a stan r;a one source by a m_atuge
Herein the author develops an originglsented. student, researcher, or practicing englneg\}
. . - . to facilitate the review some of the keyg
mathematical model of lifting surfaces that A similar analysis is done for the case ideas in the subject N
is based on the method of the fundamenta2D and 3D harmonically, oscillating wing The CD is very .attractively produced‘g
solutions. in a supersonic, and in the limit, in a tran- quick and easy to install, and runs well on g
The power of these methodologies apsonic flow. mid-priced PC($1300—$’1500 price range%
pears again from the fact that the resulting Chapter 11 is devoted to the aerodynam-5,4.t one year old: this reviewer tried it or’f’
equations  contain, implicitly, t_he _famo_ sics of sle_nder bo_dles |n_both subsqnlc IN three different computers including alaptoé
assumptions used by Prandtl in his liftingsupersonic flow fields. Finally, the six ap- 4f the same vintage
surface model, assumptions that, in contragiendices provide details about the math- The cp is very moderately price@inder
to Prandtl lifting surface model, have notematical tools that have been used in he$20)_ This reviewer estimates the rati
been a priori postulated. Powerful analyfi-treatment of the various problems. (educational value to costo be (almos}
cal and numerical methods are supplied for Appendix A supplies a concise treatmentinfinite and has purchased three CDs for de:
the solution of the equation of lifting sur- of Fourier transform and of the distribution partmental use and plan to purchase another
faces. theory. Appendix B includes basic items re- five for student use. As the reader may
The case of the wings of small aspect ratated to the determination of some intricate guess, this reviewer highly recommends the
tio is also addressed in this chapter. integrals; Chapter 6 deals with the solution CD to both instructors as well as students.
Chapter 6 is devoted to lifting line of singular integral equations of the Cauchy The CD enables the subject of fluid me-
(straight and curved theory aerodynamics type. chanics, where flow-visualization histori-
in which framework the author makes use Appendix D discusses the concept of thecally played an important role, to come
of the method of the fundamental solutionsfinite part of improper integrals, with spe- alive to impart lasting visual impressions
The application of this method yields thecial emphasis on such integrals appearing irand images, most of them in color.
famous Praudtl’s equation. The solution pfaerodynamics. Appendix E presents some This reviewer will introduce his own ter-
this singular integro-differential equation, basic results on multiple singular integrals, minology to describe the contents of the
and its extensions done by Weissinger andhile Appendix F surveys some results CD. At the outset, one should know that

d.

19//

7R43. Multi-Media Fluid Mechanics. -
GM Homsy, J Koseff, C RobertsofStan-
ford Univ) H Aref, S ThoroddserfUniv of
lllinois, Urbana IL), K Breuer (Brown
Univ), S Hochgreb(Sandia Natl Labs)B
Munson(lowa State Univ)K Powell (Univ
of Michigan). Cambridge UP, Cambridge
UK. 2000. CD-ROM. ISBN 0-521- ¢
78748-3. $19.95.
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there is no audio. This reviewer did not fifd(15 in number; from Couette to von Kal

- The following topics will be covered in detail:

this to be a problem, but perhaps in a newnan and the extensive video library con- Finite volume and finite element schemes for low

release audio can be includétiis is prob-
ably not as simple as it soundsAudio
would help to draw the viewers’ attention toopening the other chapters.

taining 256 animations. The collection i

the library is directly accessible without

Mach number compressible flows; Precondition-
ing methods for removing stiffness due to low
Mach number or viscous effects; Adaptivity and
error estimation for a finite element method ap-

n

certain aspects of the visualizations. It |is There is a lot of material on this CD. Even plied to low speed combustion; Hyperbolic pde

worth reemphasizing that the CD is me researcher
to be a companion to a course on fluid
chanics(so the audio could come from
qualified instructor.

The CD contains five chaptet®ynamics,
Kinematics, Boundary Layers, History, andalso available from other sources. Howevi

Video Library). Each chapter contains nu-this CD is a compaci{no pun intended

nan experienced

asic animations, either experimental or n

ehourg!) browsing around and viewing clas-

merical. This reviewer thoroughly enjoyed
this activity. Many of the video clips ar¢ and compressible flow; and Applications in ther-

can spendhodels for two-phase flow, including flux vector

splitting and approximate Riemann solvers, Low
Mach number and two-phase flow extensions of
the AUSM scheme; A unified staggered grid
pressure correction method for incompressible

L-

er,mohydraulics, cavitating flow and low speed
combustion.

merous section&g, Reynolds Number: Int source of reference. The verbal descriptigns 7N45. Computational Aereosciences in the

ertia and Viscosity in the chapter on Dy-are longer and much more informative th
namicg; sections are further subdivid
into topics (eg, Simple Flows with and visualizations.
without Inertia in the aforementioned sef-
tion). A topic may be several pages long.|A
page is equivalent to a large “window” o
information on the computer monitor. The
left hand side of the page contains a verbal
description of the topic, generally clearly
written. The right hand side contains a
sual image, usually a short and relev.
movie clip.

Navigation is done by a mouse-pointer
acting on pull-down menus, page tabs, |or
tool bars. The verbal information on a page

often contains “hot links” to other topics had no problem navigating through t

For example, still referencing the aforemenvarious topics. However. this reviewer w
tioned section, one finds another topic on piCS. '

Dynamic Similarity. It is described on threge
pages(each can be brought to the fore-
ground via tabs A hot link in color on the

second page is Vortex Shedding; a mo s‘é?l_'?:'ngs'b | tary i v cl
click on this takes the reader to a differept ' ¢ V€rbal commentary Is generally cle

part of the CD: namely, the topic on Flo and good. There are some instances wh

over Cylinder: unsteady motion. One ¢ \greater precision should be exercised. R
get “lost’ in the book; special i.cons are example, it is stated that the flow outside

provided for “Home,” “Return,” “Help,” boundary layer is irrotational. An exper
and “Quit.” | think alt small pr}nted pém- enced reader will immediately recogniz
phlet would provide a helpful reference frﬂ:e |mpr||C|t n;eatnlgg(lte,hlrrotatlonal upt-)
the basic organization of the CD, that is, t gream owW. A student, however, may
layout of all the chapters, sections, and ta
ics.

Compressible floweg, shock wavegsand

) MULTI-MEDIA
I- FLUID
nt MECHANICS

This reviewer is no computer expert, y.

CD or minimize the window when the CI
was running. These may be minor sho

step in. Another instance is in the potent
(irrotationa) flow simulator in which there

. is an option to view the motion of a sma
transport phenomenéeg, convective heal u’ " g, L' o icles of fixed identity. The

transfey are not covered in detail. For ex- . tates. Aaai . d
ample, the internal search-engine acting OHne rotates. Again, an experienced reaq

Shock Waveroduced one entry. The sear hwiII immediately understand this. A studen

on Supersonicyielded no entries. On the would also help to explain things
other hand, for incompressible flows, the Few things are perfect in life. This CO

entire Reynolds number range is discussed. . . .
The CDycontains a numbegr of simulato ulti-Media Fluid Mechanicsis an excel-
ent study-companion. This reviewer re

that open up in separate java applicati . o -
windovF\)/s Trr:ese ar%' )1bolundarypplayer ommends it enthusiastically. It is also a bg
solver (ie, the user provides the externgl9ain: CUP: please do not raise the price!

steady flow for which the boundary layer 7N4:1<- 30th ?OT%LIHaéi%ﬂal FElsUiId_DynéinggC;-

: ; - von Karman Inst Fluid Dyn, Belgium. .
development IS cglculated numerically) The aim of these lecture notes on Compu
a potential flow simulator that can be usedional Fluid Dynamics is to provide in-depth pre
to calculate the flow pattern for arbitrany sentations of established methods and recent
combination of elementary building blocksvances in numerical flow simulation. This bog

; : ; focuses on the computation of compressible fl
(eg, point sources, vortices, uniform strea ith low Mach number effects. This is notor

etg,and 3 a mollecular Qynamiqs simulatar ously known as a very stiff computational pro
to track the motion and interaction of manylem because of the large difference in acous
(on the order of 10Pparticles to develop g and velocity scales at low Mach number. Critic
feel for the continuum hypothesis. This re-
viewer should also mention the historicgl

combustion and flame propagation, two phg
flows, pressurization and plume formation, b

edtypical captions in a photo album of floy

unable to print any information from the

on the other hand, may be puzzled. Audio

applications which are studied are low spepd

an21st Century. ICASE/LaRC Interdisciplinary
Series in Science and Engineering, Vol.-&d-
ited by MD Salas(ICASE, NASA Langley Res
Center, Hampton VARnd WK AndersorNASA
Langley Res Center, Hampton VA)Juwer Acad
Publ, Norwell MA. 2000. 304 pp. ISBN 0-7923-
6728-6. $123.00.

Over the last decade, the role of computational
simulations in all aspects of aerospace design has
steadily increased. However, despite the many
advances, the time required for computations is
far too long. This book examines new ideas and
methodologies that may, in the next 20 years,
revolutionize scientific computing. The book spe-
cifically looks at trends in algorithm research,
human computer interface, network-based com-
puting, surface modeling and grid generation,
et and computer hardware and architecture. The
e book provides a good overview of the current
hs State-of-the-art and provides guidelines for future
| research directions.

D  7N46. Industrial Computational Fluid Dy-
rt_namics I. - von Karman Inst Fluid Dyn, Bel-
gium. 1999.

Progress achieved in the modeling of thermo-
Al hydraulic phenomena and in the development of
ereobust and efficient numerical techniques makes
Foifeasible the application of the computational ap-
aproach to the investigation of complex flows in

situations of industrial interest. These notes
" present the state-of-the-art of computational so-
€ |utions to industrial fluid dynamic problems by

featuring the capabilities of general flow solver
o codes offered by different research establish-

confused. Here is where the instructor miistMents and software producers and their utiliza-

al tion in an industrial environment.

The first part is devoted to an introductory
overview of industrial CFD. Basic lectures de-
Il scribe the efficient and robust schemes/methods

and grid generation which can be used for a
erange of flows from incompressible and low
t speed to high speed and for steady and unsteady
.’ problems. Strong emphasis is given to turbulence
10 modeling and its effect on the simulation.

Additional notes specifically address practical
, applications and the issue of the practicality of

the technology by presenting comparative results
.._ for simulation and experiment. The topics cover
[ convective-radiative heat transfer, multiphase
= flow including free surface flows and surface ten-

sion effects, airflow and contamination control

within and around buildings, chemical reactions

and mixing mass transfer as well as combustion
a-problems.
- By its nature and content, the notes are ad-
addressed to all industrial users and research labo-
K ratories which are interested in acquiring and/or
Wdeveloping a predictive capability in the domain
- of fluid flow problems, as well as to researchers
P~ interested in the application of CFD to the solu-
tCtion of practical problems in an industrial con-
Al text.

se 7N47.IUTAM Symposium on Geometry and
ut Statistics of Turbulence.Held at the Shonan In-

material on the “greats” of fluid mechanick also flow in high lift devices in aeronautics.

ternational Village Center, Japan, November
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1999.- Edited by T KambgUniv of Tokyo, Ja-
pan), T Nakano(Chuo Univ, Japan)T Miyauchi

(Tokyo Inst of Tech, JapanKluwer Acad Publ,
Dordrecht, Netherlands. 2000. 416 pp. ISB
0-7923-6711-1. $159.00.

In this book, emphasis is placed on the asp
that the statistical laws in turbulence are not d
connected with the coherent structures distrib)
ing randomly in space and forming/decayi
spontaneously in time, and that the anomald
scaling laws of a passive scalar in turbulence
captured from the first principle. Existence
such coherences in the stochastic processe
turbulence leads to the intermittency and al
non-Gaussian statistics. Details of the geome|
cal structures are investigated and they are
scribed in terms of vortices of shear layers.

7N48. Mathematical Aspects of Numerical
Solution of Hyperbolic Systems. -AG Kulik-
ovskii (Lomonosov Moscow State Univ, Mosco
Russia),NV Pogorelov, AY Semenoy{Russian
Acad of Sci, Moscow, Russia@lRC Press LLC,
Boca Raton FL. 2000. 560 pp. ISBN 0-849
0608-6. $94.95.

This book systematically presents nume
methods of solving problems in hyperbolic sy
tems of partial differential equations. It invest]

gates a variety of problems in gasdynamic, shal

low water, magnetogasdynamic, and elastic
equations. The book contains original results d
tained by the authors and presents establisheg
sults in the concise form needed to understg
new and more complex material.

This book investigates a number of probler]
and describes numerical methods based on t
analysis. For some systems, it presents the
thors’ results on the existence and uniquenes:

seen emerging design and optimization tools

turbomachinery components and these notes [

vide a state-of-the-art review on this topic.
N They start with a detailed discussion of lo

mechanisms in turbomachinery and how to i
n(grove performance by means of lean, sweep
Fend-wall contouring. This is explained for bot
Stompressors and turbines and illustrated with
Ulperimental and theoretical results. A predicti
9method for part-span shroud losses in transo
Ufans is also included. The course continues witl
A'thore global approach to the conception and
bftimization of turbomachines. Different phases
5 @fe design are analyzed to ensure maxim
S@verall performance, taking into account m
trichanical constraints, cost and weight consid
dextions.

The next part is devoted to computerized blaj
design systems. After a report on the applicati
of inverse methods to 3D turbine and compres
\wblade design, it describes an optimization pro
dure and its CAD-CAM related geometry defin
tions. The course concludes with a discussion
the influence of non-ideal blade shape related
B-manufacturing tolerances and blade erosion.

. Engineering Fluid Mechanics. WP
'(_:GraebeKDept of Mech Eng and Appl Mech, Uni
of Michigan, Ann Arbor Ml).Taylor & Francis

5IPubl, New York NY. 2001. 676 pp. ISBN 1-560

w

32711-1. $89.95(Under reviewy

b- A First Course in Fluid Mechanics for Civil
&'ngineers. - DD Gray (Dept of Civil and Env
ng, W Virginia Univ, Morgantown WV)Nater
L Resources Publ, Highlands Ranch CO. 2000. 4
hadP- ISBN 1-887201-11-4. $65.00Jnder review

au-Perspectives in Fluid Dynamics: A Collective
Qhtroduction to Current Research. - GK

=

self-similar solutions, which can be used in t
development of discontinuity-capturing, hig

resolution numerical methods. The authors illys
trate their work with a number of numerical and

analytical solutions from various application
and purposely present all analytical results fr
the viewpoint of their possible application t
constructing numerical methods.

7N49. Optical Diagnostics of Particles and
Droplets. - von Karman Inst Fluid Dyn, Bel-
gium. 1999.

Particles and droplets are used in many e
ronments to enhance heat and mass transfer,
as in Diesel combustion engines, spray dryi

and in numerous agricultural and chemical pro

cesses.
These notes discuss laser velocimetry of p
ticles and droplets by 3D laser Doppler and D
pler global velocimetry as well as phase Dopp
techniques and particle image velocimetry.

®Batchelor, HK Moffatt (Isaac Newton Inst for
~Math Sci, Univ Cambridge, 20 Clarkson R
Cambridge, CB3 OEH, UKMMG Worster(Inst of
’Theor Geophys, DAMTP, Univ Cambridge, Sil
nSt, Cambridge, CB3 9EW, UKLambridge UP,
Cambridge, UK. 2000. 631 pp. ISBN 0-521
78061-6. $160.00Under reviewy

' VI. HEAT TRANSFER
ucl
g_’ 7R51. Heat Transfer in Industrial Com-

bustion. - CE Baukal J{R&D Test Center,
rJohn Zink Co LLC, Tulsa OK)ICRC Press,
PBoca Raton FL. 2000. 545 pp. ISB

er

n0-8493-1699-5. $89.95

extensive overview of particle-sizing techniques Reviewed by Lea-Der Chen (Dept
suiting different types of industrial processes|isMech Eng, Univ of lowa, 2129EB, low
given. Special attention is given to the perf City 1A 52242)
mance of advanced phase Doppler techniques i This book és stated in Preface. is i
measuring both size and refractive index. Rajn- o h ) '
bow interferometry is introduced and simulta-tended to “fill a gap in the literature fo
neous measurements of fuel droplet size, velpdsooks on heat transfer in industrial combu
'WL' &qgrgri‘"g\"‘i’g\,\"”dggr"gld';fc‘)lcsesseghg requi tion, written for the practicing engineers
ments, data processing possibilities and the re-l--hIS reviewer would l'_ke to congratulat
requisites, limitations and accuracies of the techthe author for a well-written and a compr
niques as well as implementations into practitahensive book on industrial combustio
Inztél;?g?;ﬁgﬁi applications to specific domains aThiS book covers the three modes of hg
deep analysis is provided on the theory of Iié] ttranSfer _and their relevance to 'ndUSt_r
scattering by small particles and on their imag-Combustion. It also covers the modeli
ing, approached by the Generalized Lorenz-Misstrategies, including the thermodynam
Theory. equilibrium approximation, for example
7N50. Turbomachinery Blade Design Sys-

tlegng‘g' -von Karman Inst Fluid Dyn, Belgium oo ralations for heat calculation; and CFI

Three-dimensional analysis methods havdase multidimensional modeling. In add
reached a high level of accuracy and are npwvtion, this book gives a comprehensive intr
commonly used for flow and performance pre-duction of the experimental techniques th
diction of 3D turbomachinery components. Ho “are important to combustion measuremer

using the robust NASA equilibrium code;

ormentals of mass, momentum, and heat
"Otransport in combustion flames, this book
L5 should find its place as a valuable reference
n- to practitioners in the field of combustion.
aNdAS a university professor, this reviewer also
f‘x_finds that this book would be very useful
'n When teaching my combustion and propul-
nicsion class(a senior-level technical elective

D aor first-year graduate-level couyseEx-
OF;'amples from the book such as submerged
mburners and flame impingements will be
e- used to illustrate the breadth and complexis
er-ties of the field. 2
de
on
50r
e-

HEAT
TRANSFER

INDUSTRIAL

on
to

COMBUSTION

CHARLES E. BAUKAL, JR.

There are 12 chapters, five appendiceg,
87and two indices in the book. These chapteig
are, in numerical order: introduction, some&
fundamentals of combustion, heat transfef
modes, heat sources and sinks, computgr
modeling, experimental techniques, flam§
impingement, heat transfer from burners
" heat transfer in furnaces, lower temperatur®
er applications, higher temperature applicaé
tions, and advanced combustion systems.
The Appendices are reference sources fgr
further information on: common conver-3
sions; methods of expressing mixture ratiog
for CH4, C3H8, and H2; properties for§
CH4, C3H8, and H2 flames; fluid dynamicss
equations; and material properties. Thé
book concludes with an author index and &
detailed subject index. Each chapter begir®
with a summary of a literature review and i
followed by in-depth discussion of theg
chapter’s subject matter. The book gives g
of clear link of fundamental principles to in-
a dustrial combustion. At the same time, g
also gives readers a working level of calcug
h-lation that can be used to estimate he&t
transfer performance. Should the authar
s-plan a second edition of the book, perhap§§
" it could be expanded into a handbook fog
e heat transfer calculation for industrial com§
o- bustion. In doing so, this reviewer alscg
n. would like to suggest that Chapte(6om- 3
patputer Modeling be expanded to give more®
al examples that can further illustrate the utili-
gties and limitations of commercial CFD
ic codes for heat transfer calculation of the in-
, dustrial combustion examples.
: This reviewer recommendseat Transfer
D-in Industrial Combustionto his peers as
i- well as to the libraries of institutions for
o- higher learning.
at 7R52. Thermal Stresses. N Noda(Dept
tsof Mech Eng, Shizuoka Univ, Hamamatsu,
- Japan),RB Hetnarski(Dept of Mech Eng,

ejbipawseBbuibeyoedoluosos|a//:dpy woly papeojume
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ever they do not provide any information on g . . . .
ometry changes needed for performancdVith the comprehensive review of the li

improvement. It is only recently that one haserature and the clear presentation of funda-Rochester Inst of Tech, Rochester NY, Ja-
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pan).Y Tanigawa(Dept of Mech Syst Eng, tions of steady state thermoelasticity are de+tential is expressed in terms of F, the stress

Osaka Prefecture Univ, Sakai, Japahps-
tran Corp, Honeoye NY. 2000. 455 p
ISBN 1-893000-01-X. $70.00

Reviewed by P Puri (Dept of Math, Uni

veloped. A general solution of Navier’s and strain tensors. It is shown that the func-
D.equations in terms of displacement func-tion, F, is independent of the spatial gradi-
tions and also in terms of Boussinesg-ents of temperature. Entropy and stresses
Vv Papkovitch functions is derived. The anal- are expressed as gradients of F with respect

of New Orleans, 2000 Lakeshore Dr, Newogy between the gradient of the temperatyreto the temperature and the strain, respec-

Orleans LA 70148).

term in the thermoelastic equations and thetively. Equations of heat conduction and the

The authors of this book are three emingnbody force term in the isothermal equationsdynamical equations of thermoelasticity are

researchers who have made significant ¢

tributions to thermoelasticity. They haveequations of thermoelasticity in terms

prof elasticity is analyzed. Finally, the bas|c derived in Section 4. The loss of energy due
f to mechanical expansion is taken into ac-

produced an excellent textbook. It is meantylindrical and spherical coordinate sys- count, and the heat conduction equation
for senior undergraduates or graduate stiems and for multiply connected domains contains the gradient of strain. Thus, the

dents. The reader is expected to be famil
with engineering mechanics and partial d
ferential equations. Some use is made
Laplace transforms and special functions,

iaare derived. Chapter 5 is on plane problemsheat conduction equation and the dynamical
fin thermoelasticity. First, the notion df equation of motion are coupled. A general
gblane stress and plane strain is explainedsolution of these equations is given. Section
inhen the governing equations for planes is on variational theorems in thermoelas-

particular, the Bessel functions and the Legproblems are derived. The governing equa-icity. Section 6 is on the uniqueness theo-
endre polynomials and functions. Appendi-tions are simplified by introducing the the[- rem, and the last section is on the reciprocal
ces at the end of the book give adequatenal stress function, and a general solutipntheorem. In this section, the use of the re-
information on these topics. While the bogkis presented. In the next section, the com-ciprocal theorem is made to solve a one-

is primarily meant as a textbook, it can al
be useful to researchers as it contains

solutions to the basic problems in thermabuced to obtain a general solution.

stresses.

The language is clear and the illustrati
examples are well chosen. They help t
reader understand the processes of ther
stresses. For example, one of the illustrat
examples is that of a clamped beam st
jected to thermal expansion. This examy
explains very clearly how the thermg
stresses are produced. Another illustrat
example is the case of two horizontal ba
of equal length, but different thermal e
pansion coefficients, with left ends clamps
and right ends attached to a plate that g
translate, but not rotate. When the bars
subjected to heating, one of them is su

jected to stretching and the other to comders. The following techniques are dis

pression in addition to the thermal expa
sion. The stresses produced because
these effects are thoroughly analyzed. T
reviewer presents these cases as a samp
the simple, but illustrative examples give

throughout the book. A salient feature of theChapter 7 covers the determination of ther

book is that most of the exercises have g
swers. This allows the book to be self i
structional. The authors have been able
bring this book to the level of a beginnin|

soplex variable method is explained. In the dimensional problem of thermal loading of
hiast section, potential functions are intrp- a circular cylinder.

The authors have chosen, quite wisely, not
to include the current developments in gen-
eralized thermoelasticity based on non-
Fourier heat conduction laws. This subject
has yet to reach maturity, and its inclusion
would have increased the size and scope of
the book excessively.

Thermal Stressesis strongly recom-
mended as a textbook for a course in ther-
moelasticity, for libraries of universities at
which engineering is taught, and for librar-
ies of technical and research institutions. It
is recommended for researchers as a source
book for significant problems in ther-

“moelasticity and their solutions under the
" classical regimes.

are Chapter 6 contains solutions to the prob
blems on thermal stresses in circular cylip

ncussed: The displacement technique,
dhermal stress function, Thermoelastic po-

hisential, Complex variables, and the Disloca- ..
etz methodr.) A variety of problems ar jilan (ENSIC-INPL, Vandoeuvre, France).

- : Wiley, W Sussex, UK. 2000. 414 pp. ISBN
nsolved in order to explain these metho 5:0-471-62230-3.
Reviewed by WS Janna (Herff Col of Eng,
niv of Memphis, 201E Eng Admin, Mem-
phis TN 38152).
The author has undertaken the ambitious

7R53. Transport Phenomena: Equa-
tions and Numerical Solutions. -E Saatd-

nmal stresses in spherical bodies. Start ngU
n-with a simple one-dimensional example pf
tthermal stresses in a spherical shell, the au
gthors present solutions to problems of ip-

graduate student. They have successfillgreasing complexity. Chapter 8 contaipsProject of writing a text that presents Trans-

avoided notational obfuscation.

Chapter 1 is on thermal stresses in bg
The basic notion of stress and strain is p
sented. A number of solved examples g
given to illustrate the theory. Chapter 2 di
cusses the thermal stresses in beams. T
chapter starts with an exposition of stress
in beams due to mechanical loads, there
explaining the concept of bending stre
(normal stressand bending moments. Afte
this introductory section, thermal stresses|
beams of different shapes and materials
der various boundary and initial conditio
are calculated.

Chapter 3 contains the derivation of t
classical heat conduction equation based
Fourier's law. The concepts of convectid
and radiation are explained. Solutions
several basic elementary problems g

problems on thermal stresses in plates| APOrt Phenomena as well as a description of
rsumber of different boundary conditions the numerical solution methods that can be
eand thermal loadings are considered. The!!Sed to solve such problems. The text is
reroblems of both theoretical and practigal thus divided into two parts.
s-interest are solved. The first part(Chs 1-7 is devoted to
rhiChapter 9 contains the analyses of thermaiTransport Phenomena. Conservation equa-
ebuckling of beams. In the process of buck- tions are written in Chapter 1; these include
bljng, small temperature variations can causeMass, momentum, and energy conservation
sdarge effects, thereby causing instability. €quations. Chapter 2 is on incompressible
r The final chapter is on thermodynamics asfluid dynamics, beginning with the Ber-
init relates to thermoelasticity. In the first seg- noulli Equation and continuing with un-
urtion, the mathematical expression for the steady flows, dimensional analysis, laminar
sprinciple of energy conservation for thef- and turbulent flows in a tube, flow over a
moelasticity is derived. The second sectipnflat plate, and a corresponding numerical
eis on the second law of thermodynamics. |Insolution formulation.

aiis section, the reversible and irreversile Chapter 3 covers conduction heat transfer.
nprocesses, the cycle of Carnot, and the enSome of the topics are steady-state conduc-
tdropy are explained. In the next section, thetion, heat flow through a composite plane or
rélelmholtz free energy function, F, is intrg- cylindrical wall, fin theory, and unsteady

given. In Chapter 4, the governing equ

a-duced, and the Gibbs thermodynamic po-heat conduction. Forced convection is the
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subject of Chapter 4. Problems considee@quation derivations. This could mean t
are laminar flow in a circular tube, flow in the author may have written the text for t
an annulus, external flow over a flat plateyeader who is already familiar with Tran
and heat exchangers. port Phenomena. There are examples in
Chapter 5 continues with natural convectext that are written using italicized tex
tion heat transfer. The areas covered includehich at times may confuse the reader
dimensional analysis for natural convectiprpecially when trying to differentiate the d
problems, natural convection in a porohignension for mass from the unit for met
medium, mixed convection, and experimenor when trying to identify the symbol fo
tal results obtained for various problemsabsolute viscosity versus the symbol u
Chapter 6 is on radiation heat transfer with@s an Sl prefix. The use of Sl units is n
topics such as black body radiation, viewstrictly correct in a few places. In the e
factors, radiation in enclosures, gray bodigs@mples where calculations are made,
and radiation in absorbing media. would be helpful if the examples show
Mass transfer is the subject of Chapter|7Where the physical properties of the flui
Fick's Law for a binary mixture is prej Were obtained.
sented, along with molecular diffusion i
gases and in liquids, steady-state diffusipn
problems, falling liquid films, and simult
neous heat and mass transfer, among other
topics.
The second part of the book begins with
Chapter 8 which describes the finite differ-
ence method of representing a differentjal
equation. It presents explicit and implicit
formulations and discusses how boundary
conditions are treated mathematically. This
chapter is relatively short, although it con-
tains many other topics, such as solutipn
methods for parabolic equations and
nonlinear equations. Elliptic equations

WWILEY

TRANSPORT
PHENOMENA

Equations and
Numerical Solutions

ESTEBAN SAATDJIAN

The empty phrases “one can show tha
reand “one can easily show” have no place

found in Chapter 9. Iterative solution met _any textbook, but both of these appear

ods and relaxation methods are describ C?hapter& The footnotes, on the other ha

One problem considered is natural conv care very interesting. When a particular ph
nomenon is described and a personage

tion in a porous medium. The finite volu ; .
method is the subject of Chapter 10. T ernentloned, the reader is referred to a fo

method is described as are boundary co ghote that provides information about the i

. . ividual. These include such common
tions, unst regimes, and st - : -
g(r)idz’ steady regimes, and stagge erecognlzed names as Daniel Bernoulli,

The text also contains nine appendic well as not so well known persongg,

. X iels Abel).
nates;(B) Vector Analysis;(C) An Intro- encompassing ~exampie  that Shows
duction to Tensor AnalysisiD) Prediction
of Transport PropertiesF) Laplace Trans-|
forms; (F) Solution of Bessel's Equation
(G) Radiative Transfer in a Cloud of Pa
ticles; (H) Runge Kutta Method; and) In-

=

cally. Such a problem would start with th
_ differential equation and boundary cond
' tions. The finite difference form of thg
“equation and boundary conditions would
: . . formulated. The equations would be solv
tegration Using Gaus_suan Quadrature. APand the results would be compared to {
pentljlx E could t_)e omlttecljl frqm thﬁ textandgyact solution. All the information neede
would not be missed. Following the appensyy qq this is in the text, if it included suc
dices is an index which appears to be rather, example, the text would give a mug
complete. ] o better presentation.

Each chapter concludes with a Bibliogra- Overall, Transport Phenomends very
phy and(except for Chapter J0Problems.| 504, It is readable and interesting and cq
The Bibliography sections contain titlgstgjng many problems. It would not be a ve
about the topics covered in the chapterrransport Phenomena, but for someone
rather than an extensive list of related topready familiar with fluid dynamics, heg
ics. Some of the chapters conclude with aransfer and mass transfer, the text is a ga
section titled Examples and Problems one. It would make a very good addition

(rather than just Problems in which | any reference library. The book can be used,
“proof” type exercises are presented. Thesuccessfully in the classroom if supple

text contains 53 individual examples andmented with more problems.

problems. 7R54. Turbulent Combustion. -N Peters
The text is readable, although it containgInstitut fur Technische Mechanik, RWT

an occasional Anglicanisrteg, aeroplane | Aachen, Germany)Cambridge UP, Cam

The text is rather abrupt and in many placesridge, UK. 2000. 304 pp. ISBN 0-521

methodology of solving a problem numer- capacity of computation make possible su

at Reviewed by AM Kanury (Dept of Mech
€Eng, Oregon State Univ, Corvallis OR
- 97331-6001).
he \written by an author who is well-known
' in the field, this handsomely produced book
Sis intended for researchers and students of
engineering and applied mathematics as an
"introduction to turbulent combustion. Be-
dfore examining the details of its content, let
t us consider the following background set-
- ting of the field of turbulence without andg
itwith combustion. g
d Most of the fluid flows are turbulent, be
Sthey reacting or non-reacting, and be the§
in nature or in manmade devices. The furg
damental character of turbulence remaine_%j
elusive over much of the last century. It hag
been said quite a while ago, “...there is &
problem that is common to many fields, thag
is very old, and that has not been solved...
spite of its importance tdits) sister sci-
ences. It is the analysis ofturbulent flu-
ids... we ought to solve some day,.[.The
Feynman Lectures on Physjé®l 1, p. 3.9,
Addison-Wesley(1963)].
Even in flows which are simpler due tog
»absence of chemical reactions, once qué’;—
tuations in the flow are found to give rise tcs

=3

innthe Reynolds stresses, the resultalosure <
hdproblemoccupied much of the researcher%
e-attention through the decades. Progress was

itgenuous in topics such as eddy diffusivity§,
Dt-analyses, mixing length hypotheses, statig-
- tics of turbulence intensity, coherent strucé_
Y tures and strange attractors. Predictiof
BSschemes proliferated, often with multipleg

fitting constants which bore little or nof.'f

physical meaning. Only over the very res
hecent years did the advances in speed aid

k&

r
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o
I}
o

9]|0ojeyiBipawse’Buibedpe
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e stantial progress. Predominant carriers
i- energy in the flow are sought to be identiw
> fied through techniques using probabilityg;
pbedistribution functions, orthogonal decompo';
edsitions, direct numerical simulations ancg
helarge eddy simulations. 2
d |n the field of turbulent reactive flows, ie,
1h in combustion science, one of the sisters;,
the story is much the same. Daifiter's &
classical 1940 measurements of the depef-
ndency of turbulent flame speed on the rovgr
y Reynolds number got hashed and rehashed
. N
pf for decades. So also has been his explana-
altion that turbulence enhances mixing/
t transport at low Reynolds numbers and in-
O¢reases the flame surface area at the high.
0 Again, an intense research activity into the

3 8es/

«
c
[0]
1%}
S

Ethature of turbulent flames has been inspired
“only in the last two decades by the advent
of laser-based non-intrusive flame diagnos-
_|’tics coupled with high-speed computation
for modeling and data processing. Roughly
- only in the last two decades too, the

does not contain great detail especially lir66082-3. $69.95.

asymptotic theory of flames has been devel-
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oped to answer certain previously una
swered important questions.

In the book presently being reviewed, P
ters sets down the resultant progress in
elegant, methodical, and unified fram
work. The writing style is uniformly excel
lent. The title Turbulent Combustignhow-

apulence regime where corrugated flamel
Eprevail, the model shows that the product
fundamental flame speed and gradient

ntion of the flame surface area and theregbytion, and quick surveys of modeling gas tur-
the turbulent burning speed as dependent obine combustion, burners and diesel en-
eturbulence intensity. In the large scale tur- gines.

cts Chapter 4, the shortest and most qualita-
oftive one in this book, is on turbulent com-
ofbustion of partially premixed gases. Here

the conserved scalar turns out to be inde-2lone, and quite passingly, liquid fuel va-

ever, does not quite correctly convey thependent of the molecular properties so thatPorization and combustion is mentioned.

fact that almost all of this book deals onlyit can be calculated in terms of the visco
with gas flames (“Turbulent Flames” or | gissipation and turbulent kinetic energy.
“Turbulent Combustion of Gases” woulg
probably have been better. thin reaction zone prevails, on the oth

The book is composed of four chapte sGand, the model shows that the product
Chapter 1 is 65 pages long and is an excej;gjyity and square of the gradient of tH

lent overview of modeling approaches f)rconserved scalar ought to be independen
turbulent flows and of asymptotic fIamethe molecular properties so that it too ¢
t2h4egglégsh%?]tge’rsrezép%;r\'g;"’}I[ﬁelyogég?\’,\;t?{ge calculat_ed _in terms only of the dissip
the three distinct cases of flames in pre ion and kinetic energy. Both of these r
mixed, nonpremixed, and partially-
premixed fuel-oxidant gases. At the end i
given a valuable two-page Epilogue rec -“'?"rfef mea_sulrem?ntls. _The (;hapter €
pitulating the restrictions under which orjeW!th numerical calculations of one- an
can combine the methodologically dispargténultidimensional flames.
turbulence theory on one hand and the J ’
asymptotic flame theory on the other. The
exhaustive Bibliographywith over 500 en-
tries) is a strong feature in that each entry
complete with the title of the paper. This
something pleasing to this reviewer a
something unusual in a world where, sadly,
it is not uncommon for an author to cite |a
reference without ever having read it. Hi-
nally, the volume ends with an extensiye
author index and a short subject index.
Given in Chapter 1 is a brief review of
statistical description of turbulent flows.
Application of the fluctuations in the flo

of Gerhard Damkbler, are compared wit

DO 5

STy

Chapter 3 is on turbulent flames arisi

sults, quite consistent with the explanatiops

s When a liquid fuel is injected into a com-
n bustion chamber and vaporized, the

the small scale turbulence regime where Sfuel+oxidant mixture in the vicinity of the

or injector port is neither premixed nor non-
ofPremixed but is highly nonuniform in com-
e position. Another situation in which the
ixture is partially premixed arises in the
ift-off (and stabilization at the lift-off
heighy of turbulent jet diffusion flames.
Combustion in these mixtures of nonuni-
form composition poses special practical,
modeling and computational challenges.
This chapter is, in the main, made up of the
1d?‘opics of: triple flamesin ignition and sta-
d bilization of lifted turbulent jet diffusion
flames; scaling and numerical simulation of
lift-off heights; and modeling turbulent
flame propagation in mixtures of nonhomo-
geneous mixtures. The coverage on these
topics seems to be done in strokes of a
rather broader brush, briefer, and math-
ematically less detailed than that on other
topics in the earlier chapters.

The unavailability of a nomenclature
makes reading of this book a bit difficult.
Topical indexing is less than adequate. This
book probably will have only a limited use
as an advanced graduate textbook, for it
does not appear quite helpful for someone
g seeking freshly to be introduced to the sci-

o
an

a-
-
n

quantities is demonstrated to lead througivhen the fuel and oxidant gases are admit-£nce of gas flames. The scope and level of

the Navier-Stokes equations to the notion(ofed into the combustor separately, ie, diff

the Reynolds stress tensor. Concepts usefdjon flames. In these flames, whose char
in modeling to estimate the stresses

kinetic energy, viscous dissipation, the T Species concentrations, and density
lor length and the Kolmogorov scales uniquely related to a conserved sca

length and time. A discussion of the energy oy, as themixture fraction This is illus-

and species conservation equations o_f Nfated for the: classical problem of Burk
reactive flow forms the basis of identifyin and Schumann: candle flame: counterfl

the cpnserved scalar which plays a ma Ofiffusion flame; and one-dimensional u
role in t_he models of Chapter 3. T esteady laminar mixing layer. Here, too,
asymptotic f'a'?‘e theory has j[hen been pre; ap is presented to show the different ca
rs:'}f:sbgfﬂyré%eoéﬁﬁr toﬂ?;f'r(‘:grfgsrsp&t)aditions (pertaining to the mixture fractio

9 P 9: P ‘distribution, its root mean square fluctu

and oxidation across a flame in tion and the scalar dissipation rahich
fuel+oxidant gas mixture. Also introduce ! S Issipatl et
ould result in flames that are either co

here are the various available combustior)’ .
models to be encountered tiguous reaction zones or separated flan

in future . . A
chapters. lets. The mixture fraction distribution is oh

Chapter 2 begins with a nice introductignt@inéd in a model for a turbulent jq
to the fundamental flame speed of a givediffusion flame. (A one-page-long discus
combustible gas mixture, flame thicknegssion of the length of a buoyant turbulent g

H

and turbulent burning speed. A diagram [iget diffusion flame seems to serve a purpg

=

_ I'eristics are independent of the very fgst
brought to the fore. These include: turbulenthemistry, all scalars such as temperatyre

its contents make it an excellent repository
of important developments in a difficult
topical area. Every library must have a copy
of it. People who are deeply involved in
studying turbulent combustion of gases, and
M hose who already know the material fairly
aAlwell will enjoy and benefit from it. Being
the result of a marriage of turbulence to
combustion, it is bound to become an excit-
PWing addition to an applied mathematician’s
- bookshelf. Having said all the good things
& and some minor not-so-good things about
N-it, this reviewer believes thafurbulent

Combustion will probably be counted
A-among the most significant steps of
progress in turbulence—progress for which
N- Feynman so fondly longed. It will serve as
nea thorough, ready, and reliable reference for
- all combustion experts and modelers.

U 7Ns5. Cool Thermodynamics. -JM Gordon

" (Dept of Energy and Env Phys, Ben-Gurion Univ
ASof the Negev, Boger Campus, Israglipd Kim
seChoon Ng(Dept of Mech and Prod Eng. Natl

u_
ac
S
r

e

presented to show the different conditiong1one other than simply interrupting the i
required for combustion to occur in a la

1- Univ, Singapore)Cambridge Int Sci Publ, Cam-

i_portant exposition on the mixture fraction Pridge, UK. 2000, 260 pp. ISBN 1-898326-908.

This book is geared toward those interested in

nar flame, wrinkled flamelets, corrugateadistribution) Experimental measurements o engineering and physics of air-conditioning

flamelets, thin reaction zones, and brok

@f composition and temperature as func-and refrigeration deviceghillers). Analytic ther-

reaction zones. The rest of the chapter dgations of the mixture fraction are presented. modynamic models are developed for a wide va-

with several modeling approaches to deThe chapter is concluded with modeling pf

riety of cooling systems and a broad range of
operating conditions. The focus is on mechanical

scribe these different sorts of turbuleptaminar and turbulent flamelets, predictions (ejectrically-driven chillers, primarily recipro-
flames. Of special importance is the predicof reactive scalar fields for pollutant forma- cating and centrifugal machines. There is also
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substantial material on heat-driven absorpti
chillers, heat pumps, heat transformers and of]
common chiller types, such as thermoelect
thermoacoustic, and vortex-tube units. There

14 chapters.

7N56. Introduction to Turbulent Combus-
tion. - von Karman Inst Fluid Dyn, Belgium
1999.

The aim of these lecture notes is to presen|
state-of-the-art review of the on-going activitie
in this domain and indicate the current resea
directions. Introductory notes on the fundame

tals of combustion, and in particular, of turbulent

combustion are followed by up-to-date revie
on the numerical modeling and experimental
sults in single and two-phase flows and an 3
praisal of the future challenges and perspecti
in this domain.

Extended Surface Heat Transfer. AD

Néhode ex

O

Al

inelastic response spectra are also

t
Sion me

ciorief foray into Eulerian and Lagrangi
Ndescriptions is also made. Questions on
"Snamic analysis of soil-structure interactio
eare discussed in Chapter 4. The use
pFEM, BEM, and substructuring schemes
€€learly brought out.

stead of units such as “gals” and “kine”.

prthe ground is given in Chapter 1. Normal version of this book appeared in 1989, the
pansions and direct integratipnreviewer wishes that the English translation
ethods are explained elegantly in Chaptercould have appeared a bit early. The trans-
2. Issues on random response analysis antition work seems to have introduced a few
ishon-standard terminologies: for instance, a
cussed, but rather too briefly. Chapter| 3non-Gaussian random process is termed
mainly focuses on the equivalent lineariza- “abnormal”. This reviewer would have

thod to treat nonlinear problems. |A personally preferred the use of SI units in-

y-There are several minor spelling and gram-

On the whole, this reviewer considddy-

hs matical mistakes; a few of the graphs do not
ofoear units/legends. These could be easily
iscorrected in a future edition of the book.

20|UMO|

namic Analysis and Earthquake Resistarg
Design, Volume 2: Methods of DynamiG

Kraus (Dept of Mech Eng, Univ of Akron, Akron DYNAMIC Analysisto be an excellent contribution tos
OH), A Aziz (Dept of Mech Eng, Gonzaga Uniy, ANALYSIS AND the literature on earthquake engineering
Sp°kage WA Welg (Delpl_t OfOM)‘\e,S.T Eng. Or- EARTHQUAKE The book qualifies to be a reference book
egon State Univ, Corvallis OR)Wiley, New RESISTANT . .9
York. 2001. 1105 pp. ISBN 0-471-39550-1. NEEISH that certainly would be a valuable additiorg

$175.00.(Under review
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7R57. Dynamic Analysis and Earth-
guake Resistant Design, Volume 2: Meth-
ods of Dynamic Analysis. -Japanese So
of Civil Eng. Balkema Publ, Rotterdani
Netherlands, 2000. 304 pp. ISBN 90-541]
292-6. $75.00.

Reviewed by CS Manohar (Dept of Ci
Eng, Indian Inst of Sci, Bangalore, 560 01
India).

This book is the English translation of th

VOLUME 2
Methods of Dynamic Analysis

Japanese Society of Civil Engineers

The second part of the book also has fd
| chapters and it begins with a discussion
" input ground motions. This covers spec
\topics such as underground earthquake
tion distribution and on spatial variability o
iIground motion. Linear and nonlinear anal
b Ses of response of multi-layered ground
‘base motions are discussed in the n
Chapter. This chapter also discusses ea

D

f

ur,
ONwater content materials. Emphasis is given t
al construction on marginal lands and disposal

no

y_
toges, wastewater sludges, dredgings, lime wast
™ nd mine tailings. Papers also explore geotechrg-

rthq

to libraries of universities and researclg;’

laboratories pursuing earthquake engineez-

ing research.

7N58. Geotechnics of High Water Content
Materials. (STP 1374. - TB Edil and PJ Fox.
ASTM, W Conshohocken PA. 2000. 406 pp
ISBN 0-8031-2855-X. $68.00.

Written by worldwide leaders in their field, this
book examines a broad range of topics coverin:
geotechnical engineering developments in hig

high water content waste materials.

16

161

pawse-Bul

"TQEYo||00]e)

Bio

Various types of high water content materials

are explored, including peats and organic soil
soft silts and clays, bentonite slurries, paper slu

al problems, including handling and disposal

=
)

ewatering, stabilization, hydraulic performanceg

second volume of a four-volume series pubguake motion analysis of irregular grounds settlement, stability, in situ testing, and construq;;-
; - ; ; nd man made structures such as damd!on. ) ) 2
lished originally in Japanese in 1989. The? This book contains 26 peer-reviewed chapter

stated intention of this series is to provi
the basic knowledge necessary to und
stand earthquake engineering in general

to analyze the dynamic response of ciyithe following chapter. The concluding
structures such as foundations, dams, indu§hapter  discusses interaction between
trial facilities, bridges, in-ground structures,ground and foundations and also issues re-

and port and harbor structures. The cont
of the series are purported to be based
well-tested engineering facts and hence
emphasis is on clear exposition khown
procedures A specific objective of the se
ries is to help readers understand the

losophy of earthquake-resistant desi
adopted by Japanese civil engineers.
focus of the volume under review is on o
lining the various methods for dynamic r
sponse calculations of buildings, grou
and the foundation. The book is author

gProblems of rupture of ground due to eart
Qduakes, together with discussion on liqu
faction and slope stability, are covered

)

niated to design guidelines on dynamic inte
ofctions.
he The book has excellent intentions and ¢

h

=

f

fers commendable coverage of wid
ranging issues in earthquake respo
h@analysis of structures and the ground.
particular merit is the discussion on r
heponse of ground and analysis of grou

-most are those who seek first cut infor

ol
se 7N59. Acoustical Imaging, Volume 25. £d-
fited by PNT Wells and M Halliwel{Dept of Med

in four sections which cover fundamentals

IX. BIOENGINEERING

Phys and Bioeng, Bristol General Hospital, UK).
Kluwer Acad Publ, Dordrecht, Netherlands:

) ound2000. 580 pp. ISBN 0-306-46516-7. $175.00.
t-failures. The readers who would benefit the This proceedings, from the 25th Internationa

[=X
o

€-theory, and modeling; laboratory investigationsg
in field performance; and case histories.

q4pd L 2GA/EGLBEYS/098/P/YS/H

c
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-
o
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a- Symposium of Acoustical Imaging, contains ar®

physics of acoustical imaging, transducers a
arrays, nondestructive evaluation, geophysic

dtion on the basic issues in seismic respo sdicles on the following topics: mathematics anc

canalysis and are willing to approach more

by a group of 19 researchers from variouspecialized literature for further details. FOr and underwater ultrasonics, microscopy and m#

Japanese universities and research laborptéstance, the book does not aim to illustr tecroacar;nmgd, bS_clattermlg_ by blfood and tissue,

ries. There are 357 references with abguhe response analysis procedures althopgA'edical and biological image formation, tissue

S : - characterization, tissue and motion and blood

150 of these being in Japanese language.the procedures themselves are described ifoy, “glasticity imaging, hard tissues, and novel
The volume has two parts of almost eqyasome detail. The book is by and large well and emerging methods.

length: the first part addresses methods| giroduced and contains nuggets of informa- Contents includes keynote papers on math-

dynamic analysis and the second part deation encapsulated in elegant tables andfMatics and physics of acoustical imaging; trans-

with dynamic analysis of the ground ardgraphs. It would have been useful if the

the foundation.
The first part has four chapters. A discusseries were provided in Volume II. This i
sion on transfer matrix method, FEM, particularly so since parts of Volume
BEM, finite difference method for earth- need to be read in conjunction with mater
guake response analysis of structures argiven in Volume I. Given that the Japane

al
eject index are provided.

ducers and arrays; nondestructive evaluation;
! ! geophysical and underwater ultrasonics; micros-
contents and details of other volumes in thecopy and microscanning; scattering by blood and
tissue; medical and biological image formation;
| tissue characterization; tissue motion and blood
flow; elasticity imaging; hard tissues; and novel
and emerging methods. An author index and sub-
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7N60. NonsmootfiNonconvex Mechanics:
Modeling, Analysis and Numerical Methods.
Nonconvex Optimization and its Application
Vol 50. - Edited by DY GaoDept of Math, VPI,
Blacksburg VA)RW Ogden(Dept of Math, Univ

of Glasgow, UK)GE StavroulakigDept of Civil

include variational and hemivariational inequali-

Eng, Inst of Appl Mech, Carolo Wilhelmina Tegh ties, duality, complementarity, variational prin-

Univ, Braunschweig, GermanyXluwer Acad

Publ, Dordrecht, Netherlands. 2001. 516 pp.nance problems,

ISBN 0-7923-6786-3. $157.00.

This volume contains 22 chapters written
various leading researchers and presents a ¢

ciples, sensitivity analysis, eigenvalue and reso-

and minimax problems.
Applications are considered in the following ar-
eas among others: nonsmooth statics and dynam-

hdcs, stability of quasi-static evolution processes,

sive and authoritative overview of recent results friction problems, adhesive contact and debond-
,and applications in the area of nonsmooth anding, inverse problems, pseudoelastic modeling of

nonconvex mechanics.

phase transitions, chaotic behavior in nonlinear

The mathematical topics discussed in this bdokbeams, and nonholonomic mechanical systems.
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