BOOK REVIEWS

|. FOUNDATIONS &

BASIC METHODS

7R1. Boundary Element Methods for
Engineers and Scientists: An Introduc-
tory Course With Advanced Topics.-
Edited by L Gaul(Inst A of Mech, Univ of]
Stuttgart), M Kogl (Dept of Struct and
Found Eng, Univ of Sao Paulo, Brazignd
M Wagner (BMW Group, Munich, Ger
many). Springer-Verlag, Berlin. 2003. 48
pp. Hardcover. ISBN 3-540-00463-]
$79.95.

Reviewed by Jeng-Tzong Chen (Dept
Harbor and River Eng, Natl Taiwan Ocea|
Univ, PO Box 7-59, Keelung, Taiwan 20
ROC).

As the title of this book emphasizes, g
introductory course to the boundary el
ment method BEM) and advanced formu
lations is presented. The book contains fa
parts: Part I: The direct Boundary Eleme
Method, Part II: Dual Reciprocity metho
(DRM), Part lll: Hybrid Boundary Elemen
Methods, and Part IV: Appendix.

Part | can be seen as an introductg
course, while Parts Il and Ill cover ad

and Chapters 9 and 10 present the applid
tion of the DRM to piezoelectricity and
thermoelasticity.

The hybrid BEM is derived from varia-
tional principles of mechanics that are re
viewed in Chapter 11. Hybrid displacemer
and hybrid stress methods are both a
dressed in Chapter 12 and 13, respective
Since the presented hybrid BEM uses th
same source of variational principles as f
hybrid FEM, one obtains symmetric systern

s matrices. In contrast to symmetric Galerki
 BEM, the hybrid BEM does not require §
double integration over the boundary.
of Although Boundary Element Methods fo
ih Engineers and Scientists: An Introductor
p course with advanced topican be used as
a text in a BEM course, it contains som
noriginal results regarding the dual reciprod
city BEM and the variational formulation of
L the hybrid BEM. The book is thus recom

ufended to graduate students and enginee rd

aweights? The key, in the opinion of this re-
viewer, is pedagogy. Present the subject in
such a way that today’'s undergraduates
(with a relatively limited experience in

-math and mechanitsan grasp the salient

t concepts behind the method.

d- According to the preface, “the book is

Ysuitable both for beginners and those seek-

€ing to strengthen their background knowl-

"edge of FE methods.” It is broken down in

Nten chapters, namely:) lintroduction and

" background, P Structural analysis using
pin-jointed elements, )3 Continuum ele-
ments, 4 Energy and variational principles,
5) Higher order quadratic elements,) 6

4 Beam, plate, and shell elements, Rracti-

| cal guidelines for FE applications) &tro-

" duction to nonlinear FEA,)9Thermal Prob-
lems, 10 Examples of FE applications.
Chapters 1 through 9 contain a combined

otal of three(3) examples and not a single

assignment problem.

ntThe authors have succeeded in fulfillin
4 their aim of a dual-purpose textbook. |

<

Now taking a closer look at the contents,

Part I, students as well as practitioners firldone is puzzled by the sheer volume of omis-
a clear introduction to the method, whereasSions, misrepresentations and confusing
nParts Il and 11l can serve as a valuable ref-statements that made the final print. Some

_erence to researchers and engineers.

vanced topics that contain the authors’ femain distinction of the book in compariso

search material. The appendices in Part
contain some fundamental solutions a
particular solutions for the DRM. Exercise

Vio available works on the BEM may be it
hdocus on the application of the method t
sanisotropy, piezoelectricity and thermoela

and programs are not provided. The

elicity, as well as the presentation of the hy

viewer found that an on-line book of BEN brid BEM. The book contains 488 page
by the first author is available on the webWith 135 figures. The quality of print and
site  of http://www.bem.uni-stuttgart.dej. figures is adequate. In general, this is
This site provides a more friendly and suit-Well-written book and is recommended t
able textbook for beginners since exercige#dividuals and libraries.
are given.
As it is common with other BEM books, 7R2. An Introductory Guide to Finite
this text begins with an introduction andElement Analysis.Edited by AA Becker
mathematical preliminaries. A special chap{Dept of Mech Eng, Univ of Nottingham)
ter on continuum physics is added in ChgpASME International, New York. 2004. 171
ter 3: The basic laws and constitutive eqyapp. Hardcover. ISBN 0-7918-0205-1
tions for elastodynamics, heat conductign$79.00.
eletrodynamics, thermoelasticity, acoustics Reviewed by D Karamanlidis (Dept o
and piezoelectricity are covered to provideCivil Eng, Univ of Rhode Island, Bliss Hall,
a complete overview on the physical mogKingston RI 02881).
eling. Chapters 4 and 5 introduce the direct As anyone who ever taught or took
BEM for potential problems of the Laplace course on finite elements will attest, there
and Navier equations with emphases on thao short supply on introductory texts on Fi
issues of anisotropy and piezoelectricitynite Element Analysi$FEA). In fact, there
No indirect formulations in terms of singlg- must be over a hundred such texts curren
layer or double-layer representations arén print and several of them are nothin
developed. Numerical integration schemeshort of excellent. On the top of this re

for regular and singular integrals are
dressed in Chapter 6.

Part Il and Il on advanced topics inclu
the dual reciprocity BEM and the hybri
BEM. Chapter 7 basically follows the DR
book by Partridgeet al, for a general intro-
duction to the method. Chapter 8 focus
the solution of the DRM equation of motio

viewer’s list are (in no particular order

eGallagher, Yang, Desai and Abel, and ot
ers. Thus, with so many good books t
choose from the following question ariseg
What does a new FEA text need to offer i
rorder to have a chance against all the

hexamples are listed below:
Page 9, Strain Energy: Concerning the
formula, in Equation(1.14) the integration
b symbol is missing and should be replaced
5-by. In the next equation on the same page,
- the factor 1/2 is missing.

Page 14: In both equation€l.30 and
(1.32), the factor 2 is missing in front of the
ashear terms.

D Pages 17 and 19: Equatioi®.2) states
that the axial strain for a rod is given by
whereas Equatiof2.13 leads to.

Page 19: With reference to the two-noded
truss element, it stated that “such an ele-
ment is said to have one degree of free-
dom.” Actually, the element is known to
have two  degrees of freedom
(=independent displacemeptsiamely ul
and u2.

Page 26: Concerning the stiffness matrix
for the two-noded truss element using glo-
bal displacement variables, it is stated that
it is derived by taking the partial derivatives
of the strain energy in terms of the four
Mglobal displacements. Since these four vari-
) ables are linearly dependent, the above op-

eration is not permissible.

Boundary Conditions: The reader comes

o)

7 Bt

Segerlind, Huebner, Bathe, and Wilsor, @way with the impression that first the glo-

_bal stiffness matrix is assembled and then
b the boundary conditions are imposed. Actu-
-ally, it is common practice to impose the
n boundary condition®n the flyduring the

seassembly thereby avoiding the need to un-

well-established, time-honored heavy

- necessarily inflate both the size of the glo-
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bal equations and the computational efforcurriculum at the University of Chicagd,
but the two books differ in both style and contemporary

to solve them(cf, Bathe and Wilson, t
name but one sourge

Continuum Elements: Only the stiffnegsclassic that merits a prominent place on

depth. Geophysical Fluid Dynamics is

This book is probably best described as a
reference describing the
a state-of-the-art of robotics, at this time. It is

ea truly impressive volume where the author

matrix for the time-honored but nowadaysbookshelves of everyone working in the documents the many significant robotic ad-

rarely used CST element is present
Nothing about quadrilateral elements, not
mention isoparametric elements. This is
bit strange, because the results presente
Chapter 10 were actually produced usi
isoparametric elements.

Page 57: With reference to solutions o
tained using Ritz method, it is stated th
“the above exact solution is different fron
all the trial solutions used aboveéctually,
Equations(4.21) (trial solution and (4.24)
(exac} are identical.

Beam Element: The beam shape functia
may be written down directly as Hermitia
polynomials. There is no need to invert a
4X4 matrices to obtain them. It's not cleg
to this reviewer why not a single examp
was presented to showcase the eleme
use.

Plate/Shell Elements: Given the fact th
these are the most widely used eleme
it's not clear why only the special cases
axisymmetric elementsgwhich are very
similar to the previously presented bea
and truss elementsare mentioned.

Further, the choice to include a superfic
at best coverage of nonlinear FE@et’s
face it: others have devoted to the subjg
two volumes double the size of the prese
ong instead of moralown the earthopics
such as buckling and free vibratignap-
pears to be a curious one.

In conclusion, it is the opinion of this re
viewer thatAn Introductory Guide to Finite
Element Analysisuffers from too many de
ficiencies to be considered suitable read
both for beginners and those seeking
strengthen their background knowledge
FE methods. Students and instructors int
ested in FEA will be better off sticking with
the classicsmentioned previously.

IIl. DYNAMICS &

VIBRATION

7R3. Waves in the Ocean and Atmo-
sphere: Introduction to Wave Dynamics.-
Edited by J PedlowskyDept of Physical
Oceanography, Woods Hole Ocean
graphic Inst, Clark 363 MS 21, Woods Ho
MA 02543).Springer-Verlag, Berlin. 2003
260 pp. ISBN 3-540-00340-1. $49.95.

Reviewed by JW Miles (Inst of Geophy
ics and Planetary Phys, UCSD, 9500 G
man Drive, Mail Code 0225, La Jolla, C4
92093-0225).

This book, the author informs us, was d
veloped as a set of lecture notes for one @
series of core courses in geophysical fly
dynamics and physical oceanography
MIT and Woods Hole over more tha
twenty years. One recalls that its eming
relative, Geophysical Fluid Dynamics, wa

dield; the present book serves the stud
tavell but is much less likely to be consult
dy the working scientist or cited as a st
d dard reference.
ng Pedlosky begins with two chaptefdec-
tures”) on kinematics that introduce dispe
bsion and group velocity. He then goes on
atdevelop the equations of motion for surfa
n gravity waves and to discuss energy pro
gation. Against this basic background,
devotes four chapters to internal gravi
waves and, in the remaining two-thirds
nthe book, deals with waves for which rot
ntion of the Earth plays an essential rol
nyYAmong the topics covered are Ross
arwaves, the beta plan@doth non-equatorial
eand equatoria) quasigeostrophic motio
ntsotential vorticity, the WKB approxima:
tion, baroclinic instability, topographi
atvaves, and wave-mean-flow interactio
t¢le concludes with twelve problem sets a
ofa list of references grouped by chapter.
exposition is leisurely and informal, wit
nfrequent sotto-voce instructions and T
marks, and is accompanied by a gener
akupply of simple but informative diagram
Several topics that one might expect
>dind in a course on water waves—eg, SO
ntary waves, tsunamis and tides—are absg
There is, to be sure, a chapter titlg
“Laplace Tidal Equations”, but the tide
themselves are not discussed. On balar
- however, the coverage and topical select
for the student of geo-physical fluid dynan
ics are excellent.
ng The question remains: would you choo
tavaves in the ocean and atmosphere: Int
ofluction to Wave Dynamics for a first-yead
ereourse on atmospheric and ocean wav
Some might be put-3 -off by the quasi-
colloquial style(or prefer their own quasi
colloquial stylg, but others will find it re-
freshing. And, given the stated purpose
the book, qua elementary text, | know
nothing that can match it.

[ll. AUTOMATIC

CONTROL

|- 7R4. Fundamentals of Robotics: Link-
\ ing Perception to Action. Series in Ma-

chine Perception and  Atrtificial
edntelligence—Edited by Ming Xie
f éSingaporeMIT  Alliance,  Singaporg

idMorld Sci Publ, Singapore. 2003. 692 p
alSBN 981-238-313-1.

n Reviewed by RL Huston (Dept of Meg
ntndust, and Nucl Eng, Univ of Cincinnat
sPO Box 210072, Cincinnati OH 45221

developed for apresumably similar core

nvances during the last quarter century and
d also looks to the future.

The book discusses the broad range of ro-
botics technology ranging from mechanical
considerations, to electrical and electronics
- devices, to control, to vision, to decision-
tomaking and artificial intelligence. The book
€is intended for students, for those just get-
ating started in the field, and for experienced
€practitioners.

Y The book has three underlying themes: 1
f A presentation of the fundamental underly-
- ing physics and associated analytical proce-

-dures; 2 Thinking of robotics from a sys-
Ytems perspective; and 3Jreating the entire

subject tutorially. Throughout the book the
» author presents the physical principles, the

mathematical analysis, applications, and il-

lustrative examples. In many instances he
S.provides extensive explanations of particu-
diar aspects of the technology, including de-
hesign considerations. At all times, the focus

is upon viewing a robot as a complex sys-
“tem incorporating a wide variety of tech-
U$ologies, but  principally  electro-
5 mechanical-control and decision making.
t_o The book itself is divided into nine chap-
li- ters spanning approximately 700 pages.
PNichapter 1 provides a brief introduction to
d the subject outlining the various applica-
P tions of robots ranging from the industrial/
C&nanufacturing setting to the household en-
OVironment. Contained therein is an
- interesting discussion about humanoid

robots. The author also summarizes the
eprincipal issues and problems in robotics
[Otechnology.
1=r The second and third chapters are devoted
Sfo mechanical issues such as kinematics
(position displacement, rotation, and veloc-
ity), mechanisms, joints, and chains. Both
forward and inverse kinematics is dis-
cussed. The fourth chapter then considers
robot dynamics, motors, and drive devices.

Control issues are studied in Chapter 5.
The ensuing topics include automatic feed-
back systems, control elements, sensing el-
ements, design consideration, algorithms,
and joint-, task-, and image-space control.

In the next three chapters the author dis-
cusses information systems, visual sensory
systems, and visual perception systems of
robots. Chapter 9 is devoted to decision-
making, including issues of planning, map-
ping, constraints, and control. The book
concludes with a very brief chapter on fu-
ture expectations.

Each chapter contains examples, exer-
cises, and a bibliography.

p. The author is to be commended for the
ambitious undertaking of trying to incorpo-
h,rate all these topics into a single volume.
, The finished product is impressive. The
- writing is good and the examples are clear

4

D

of
Df

0072).

and informative. There are of course many
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places where prior knowledge and expert
are needed to fully benefit from the discu
sion. On balance, howeveFundamentals|
of Robotics: Linking Perception to Actio
should be of interest and use to those eit
working in robotics, hoping to enter th
field, or those simply having a curiosit]
about the subject matter. Purchase is recq
mended both for individuals and libraries

IV. MECHANICS

OF SOLIDS

7R5. Smart Technologies Edited by K
Worden, WA Bullough, and J Haywoo
(Univ of Sheffield, UK).World Sci Publ,
Singapore. 2003. 271 pp. ISBN 981-0
4776.1.

Reviewed by FM Casciati (Dept of Stru
Mech, Univ Pavia, Via Ferrata 1, Pavig
127-100 ltaly).

Smart Technologies is the title of a vo
ume edited by Worden, Bullough, and Ha
wood, three researchers active at the [
namic Research Group of the University
Sheffield, UK. The first editor signed, wit
the other two colleagues, the introducto
Chapter 1, but he is also one of the ty
co-authors of Chapter 4 on Data Fusig
The second editor is also the author

Chapter 8 on Smart Fluid Machines. The payviewed by CH Yoo (Civil Eng De

book should be a good reference for
reader looking for a quick informative.
As detailed by the editors in Chapter

the book consists of nine short mon

graphic contributions, in 271 pages, writte

by internationally recognized experts
their specific field:

e Culshaw, of the University of Strath
clyde, Glasgow, UK, takes care of sensi
systems,

« Friswell, of the University of Swanseg
UK, deals with vibration control; Inman, o
Virginia Polytechnic Institute, Blacksburg
USA, is his co-author;

* Worden and Starzewski, of the Unive
sity of Sheffield, develop the concept
Data Fusion,

» Morgan and Friend, of Cranfield Unive

sity, UK, explain the basic concepts on thefal tools.
The book is divided into five parts. Part |:

back of shape memory alloys,

» King, of the University of Leeds, UK
gives a well-organized summary on piez
electric material, having Pozzi, of Thamm
sat University, Thailand, as co-author;

« Jenner and Lord, of the Universities
Hull and Salford, UK, respectively, de3
with magnetostriction;

» Bullough, as said, covers the topic
smart fluid machines,

* van Noort, Hattan and Haddow, of th
Sheffield group, give an overview on sma
biomaterials;

« Vincent, of the University of Bath, UK
contributes a chapter titled: Natural Eng

se The book has not a Subject Index, Chd
ster 2 does not list any reference and, in ge
eral, the bibliography is rather dated a
n focused on the production of a limited nun
heser of research groups. NevertheleSsjart
e Technologiediffers from similar products
¥ one can find in any bookstore, thanks to t
Migor guaranteed by the scientific value
the chapter authors. The readability of t
book is excellent. It is the result of the ca
the authors show in presenting the mater
but the chapters are also very well writte

material is presented in non-mathemati
terms. This ensures the accessibility to f
book of undergraduate students and he
the volume is mainly though for librarieg
but also non-specialist technicians cou
4 find convenient to buy it as a referen
book.

D

7R6. Analysis and Optimization of Pris-
Ctmatic and Axisymmetric Shell Struc-
A tures: Theory, Practice, and Software. -
Edited by E Hinton(Dept of Civil Eng,

Y-Swansea SA2 8PP UK]J, Sienz(Dept of
YMech Eng, Univ of Wales Swansea, Sing
Ofton Park, Swansea SA2 8PP Ukgnd M
' Ozakca(Dept of Civil Eng, Faculty of Eng
NUniv of Gaziantep, Gaziantep 77310, Tu
Oey). Springer-Verlag London Ltd, Surre

05159.00.

Buburn Univ, 238 Harbert Eng Center, AU
L burn AL 36849-5333).
J'analysis and optimization of prismatic a
naxisymmetric shell structures. Optimizatig
presented in this book is based on min
maximizing objective functions dealin

;fith structural shapes, weight, bucklin
t

structures like many other books written ¢

n

mum structural design in a general ser
" encompassing many intangible variables

Lfhance, long term performan¢fatigue, cor-
rosion, aesthetics, and owner’s satisfactig
_is perhaps beyond the realm of mathema

Introduction (Chs 1-3, Part Il: Static
oAnalysis and OptimizatioiChs 4—8, Part

tion (Chs 7-9, Part IV: Dynamic and
hfBuckling Analysis and OptimizatiofChs
| 10-12, and Part V: CD-ROM.

pfbook including the main objective of th
book, review of previous work, limitation
eand scope of the work, basic definition
rtterminology, and layout of the book. Cha
ter 2 deals with structural shape definitig
and automatic mesh generation. Chapte
i-presents structural optimization metho

neering as the Smart Synergy.

-Univ of Wales Swansea, Singleton Park

NUK. 2003. 496 pp. ISBN 1-85233-421-5.

pt

' This is a very useful reference book an

rengths, and/or natural frequencies |of

f’ the subject of structural optimization. Opti

r_cluding minimum overall cost, mainte-

5-11l: Free Vibration Analysis and Optimizar

p-of problems treated, overview of optimiza-
n-tion algorithms, and sensitivity analysis.
nd Chapter 4 verifies the validity of the basic
n- finite element formulation for shells of
revolution by comparing the solutions with
a few benchmark examples. Chapter 5 pre-
hesents the basic finite strip formulation for
of prismatic shells. The analysis is carried out
heusing Mindlin-Reissner finite strips. Using
re a single cell and multi-cell curved box-
algirder bridge examples to test the devel-
h. oped method appears to be ill-advised as

The editors’ preface underlines how the the procedures and dimensions presented in

althe book are far from those used in practice.
heMost concrete box-girders, if not all, are
hcost-tensioned. As a consequence, thick-
, nesses of concrete boxes are frequently de-
|dtermined to accommodate the pre-stressing
e forces. In the case of steel-concrete com-
posite box-girders, the dimensions of the
steel box are frequently determined consid-
ering it as a semi- or completely open cross
section (tub-girde) under the construction
loads. Chapter 6 deals with structural opti-
mization of shells of revolution and pris-
matic shells. Because of the simple objec-
'tive functions (weight minimization or
Ie_strain energy minimizatioremployed, very
interesting (impractica) optimal thickness
variations of a cylindrical tank or a square
_plate emerge.
Chapters 7 and 8 are devoted to the basic
Y finite element formulation for vibrating axi-
symmetric shells and the finite strip formu-
lation for vibrating prismatic shells, respec-
' tively. Mindlin-Reissner theory is used for
" the analysis. Chapter 9 is concerned with
structural shape and thickness optimization
of vibrating axisymmetric and prismatic
plates and shells. The objective function
A /to be maximized is the fundamental
"/ frequency.
J Buckling analysis and optimization of
9 prismatic and axisymmetric plate and shell
structures are presented in Chapter 10.
n Chapter 11 considers additional approach to
" the analysis of axisymmetric and prismatic
S&hells. Included in this chapter are some
n'very interesting comparisons of numerical
solutions obtained using the developed
computer program and known closed form
M solutions.
U= A salient feature ofAnalysis and Optimi-
zation of Prismatic and Axisymmetric Shell
- Structures: Theory, Practice, and Software
is the inclusion of the computer program
written in Fortran77 along with a free Gnu
Fortran compiler g77 and Gnu PostScript
interpreter under the Gnu Public License.
This is a tremendous contribution to prac-
ticing engineers who do not have a ready

=

d
n

Chapter 1 lays down the foundation of the access to high power computing facilities

2

e along with rich software libraries. Although
5 Gnu programs are free, it is not easy for a
bf novice to extract what he needs from the
D- tangle of the website. In all current main
n programs and subroutines, the authors uti-
dize the PARAMETER statement, thereby
dsachieving semi-dynamic storage alloca-

and algorithms dealing with classificatio

n tions. Despite the authors claim, documen-



B22 Book Review Appl Mech Rev vol 57, no 4, July 2004

tation included in the Tools section of thein the Answer to Exercisesection at the| proach. Chapter 13 covers tither Com-
CD-ROM is choppy and brief. Some com-end of the book. The introduction chapter ponents and Variationwith topics such as
mands in Tools simply did not work. There quickly sets the stage for the rest of the exhaust diffusers, adjustable stators, scroll

are too many abbreviations used in the te
For example, SAM is meant for semi an
lytical method instead of surface to air mi
sile. Users are forced to read from the b
ginning to understand SAM. The nature

the book being a reference, this is a both
some shortcoming.

There are several impractical optimun
structural shapes presented in the book. F
haps introducing constraints, ie, higher ¢
der continuity, in the structural shape
could alleviate these problems. D
spite shortcomings, the book is high
recommended for engineering offices al
libraries.

V. MECHANICS

OF FLUIDS

7R7. Axial-Flow Compressors: A Strat-
egy for Aerodynamic Design and Analy-
sis. - Edited by RH Aungie(Ebara Group,
Adv Tech, Elliott Turbomachinery Co In
Jeannette PA)ASME International, New|
York. 2003. 361 pp. ISBN 0-7918-0192-¢
$95.00.

xtook, which is entirely focused on axial
a-flow compressors. The review of thermod
5-namics and fluid mechanics in chapters t
eand three also follow the same principl
0fThe author’'s industrial turbomachiner
erbackgroundas well as his personal contr
butions to the fieltlhas prompted the inclu
NSsion of non-ideal gases and multi-pha
eftow in the thermodynamic review chapte
I"The treatment of general equation of sta
S,(other than the perfect gas lavs a valu-
-able addition to any engineers’ toolbg
Ytasked with treating general fluid flow prok
Ndems. The fluid mechanics review chapt
(Chapter 3 quickly evolves into an appro

- or collector, Reynolds number and surface

y- roughness effects and a brief discussion of
voaxial-centrifugal compressor. As noted ear-

e. lier, Answers to the Exercisesection is
y nearly the complete solution to the exer-
- cises, which make it easy for those who in-
tend on solving the problems. There are 104
sereferences that are all collected at the end of
r. the book. The classical works are cited. The
telatest work in the reference section is the
author’s book on centrifugal compressors
X (2000. Thus later references beyond 2000
- and many seminal contributions to the field
erof compressor aerodynamics are not in-
cluded in the references. However, the au-

priate set of conservation equations desctibthor’s objective of providing a detailed
ing compressible flow in turbomachineny strategy for aerodynamic design and analy-
including the end wall boundary layer equi- sis is clearly achieved, even with the short-
tions. Blade profiles are treated in Chaptercomings that are citedAxial-Flow Com-
4. The classical compressor profiles devel-pressors: A Strategy for Aerodynamic
oped by NACA(eg, 63- and 65-seriggind | Design and Analysiss a valuable resource
the British, as well as, double-circular afrc to engineers, students and academicians
blades are presented in detail in Chapten 4who are interested in elements of axial-flow
The controlled-diffusion airfoil, as primat compressor stage and system design.
rily a proprietary and application-specific
profile, is only qualitatively presented. 7R8. Two-Phase Flow: Theory and
,Chapter 5 treats 2D blade-to-blade flgw Applications.-Edited by C Kleinstreuer
through cascades of blades using possiblgDept of Mech and Aerosp Eng, N Carolina
5.approaches in computational fluid dynam- State Univ).Taylor & Francis Publ, New
ics. These include the potential flow ap- York. 2003. 454 pp. ISBN 1-59169-000-5.

Reviewed by S Farokhi (Dept of Aerp-proach, the transonic time-marching

space Eng, Univ of Kansas, 2004 Learn
Hall, Lawrence KS 66045).

The title of the book is rather lengthy, b
accurate, in describing the author’s goal fifhe computational techniques provides
providing a foundation for aerodynamic de-valuable hints and suggestions for the re
sign and performance analysis of axial-flqwers who wish to implement the describ
compressors. Therefore, the book is neitihenethods. Chapter 6 contains numerous
an introduction to the subject nor an agatelations of (classical empirical cascad
demic textbook in a classical sense. Otheperformance data and their modern ext
important aspects of compressor desigrgions. The tip clearance loss, as well as
namely, structural design and topics such|ashroud seal leakage loss, is also preser
flutter or noise are entirelyand intention-| in Chapter 6. Chapters 7-9 lay the comp
ally) omitted from this book. The authgr tational foundation of meridional through
has thus produced successfully a referendéow analysis, end-wall boundary layers a
book with sufficient detail that treats com-compressor  aerodynamic  performan
pressor aerodynamics from the viewpoinenalysis, respectively. These chapters
of a design and performance enginepmpresented with sufficient detail and clari
However, within the realm of aerodynamicthat an engineer with some computatior
design, the author does not treat compressdecility should navigate through them wit

or This book is written primarily as a text for
dan interdepartmental, graduate course in
dmultiphase flow. The level of mathematics
orassumed in this book is unlikely to be ap-
propriate for undergraduates. Though ex-
n-perimental results are cited whenever it is
heappropriate, the focus of the book is in de-
tedcribing the analytical models that are
u-available for handling a wide range of two-
- phase flow problems of interest to a variety
ndof engineers. The experiments are not
cestressed. Though the examples that are pre-
aresented in some detalil are of primary interest
ly to mechanical, bio-medical, and chemical
alengineers, the tools that are introduced are
h also of interest to many nuclear and some

stall and surge phenomena in any great gdaro problem. Compressor stage aerodynami@nvironmental engineers. An assumption

tail. The effects of unsteadiness on perfordesign is presented in Chapter 10. Aga
mance are left out of this book’s treatmeptauthor’s insight and personal experieng
of compressor aerodynamics. These onjiguides the reader through conventional a
sions however do not detract from the valuanon-conventional staggvortex designs
of this book being a modern reference toand the range of appropriate no
compressor aerodynamic design and perfodimensional parameters
mance evaluation. This book successfullyaerodynamics are explored. The principl

in compresg

n,underlying much of what is presented in the
e,book is the problems will, ultimately, be
ndsolved on a computer.

The book starts with a compact review of
n- single phase, incompressible fluid mechan-
orics. It then proceeds to develop in general
esterms the conservation equations for mass,

integrates classical cascade aerodyna
of the 50's with today’s computationg
methods dominating modern compress
design.

The Axial-Flow Compressor book b
Aungier has 13 chapters spread over 3
pages. The average chapter length is t
~27 pages. Most chapters contain a few ¢

itBat are detailed in the first ten chapters aremomentum and energy that form the basis

| used in designing several multi-stage ax|
oflow compressors in Chapter 11. The in

pact of non-dimensional design paramet:

on compressor performance is explored.
48xtension of earlier computational tec
nusiques to quasi-3D inviscid flow analysis
>xeovered in Chapter 12. Again, the visco

alof all the solutions for fluid mechanics
n- problems. At that point the author goes on
er4o present the various models that have
Anbeen developed to solve these problems.
- These include the homogeneous model, the
s drift flux model, the separated flow model,
usthe two-fluid model, flow regime based

ercises at the end that are also nearly sol

egffects are treated by a boundary layer &

ap-models and several variations on these



Appl Mech Rev vol 57, no 4, July 2004

Book Review

B23

models. This part of the book is particular|ylist of references and the details for the gravity, and viscous effects. Because the

useful because of this section. No other t
has such a complete a summary of

strengths and weaknesses of the vari
models. These models are compared on

basis of the kinds of problems they are par
ticularly well adapted to and for, and the
nature and amount of empirical informatign
that must be provided in order for the

model to be used. Mention is made of tl
analytical difficulties that might arise whe
a particular model is adopted and what c

stitutes an appropriate set of boundary con

ditions.

An equally useful feature of this book is [a

listing of a number of canned, gener
purpose fluid mechanics codes that can
used to solve the problems that arise in
phase flows. The comparison is in the fo
of a chart and lists the kinds of proble
that can be solved and the kind of suppo
ing information that must be provided. |
order to complete the formulation of th
problem. The guidance given in this bog
on model selection and code selection
unique and very useful.

The later sections in Two-Phase Flo
Theory and Applications are devoted to e
amples demonstrating the application
these tools to a variety of problems. The
examples include the following;

Spray modeling,

Bubble column modeling,

Solids suspension in a turbulent flow,

Blood flow in blood vessels to identify
where deposits will build up, and

Solids carried with air into lungs to iden
tify where solids are deposited.

These examples are useful illustratio
but are well documented so they can
cited as solutions to these problems.

This book provides an up-to-date surv
of the models and analytical methods ng
available to solve a great variety of twg
phase flow problems. The computer pr
grams that are available along with the
strengths and weaknesses are listed. It is

xproblems that are described.
e

us
the/R9. Breakup of Liquid Sheets and

Jets— Edited by SP Lin(Dept Mech and
Aeronaut Eng, Clarkson UniviCambridge
Univ Press, Cambridge, UK. 2003. 269 p
ISBN 0-521-80694-1. $75.00.

Reviewed by KJ Ruschak (Global Man
efacturing Tech Org, Eastman Kodak C
Kodak Park Bldg 10, FIr 5, Rochester N
14652-3703).

Breakup of Liquid Sheets and Jets a
monograph on the mathematical analysis|
I_the hydrodynamic stability of laminal
bsheets and jets. Linear stability, the initi

Evolution of small disturbances, is the p
mary focus, and so the wosdability would
"he more accurate thaireakupin the title.
SConsideration is limited to Newtonian liq
MUids with constant and uniform surface te
Nsion. The book is theoretical and mat
€ematical but reviews relevant experimen
l,‘measurements and observations. A sd
Background in capillary hydrodynamic

hydrodynamic stability, and applied mat
V-ematics, notably analytic surface geome
Xand complex variables and analysis, &
Ofrequisites for the reader. A paucity of bac
S@round material and the typically concis

mathematical development at a high ley

makes the book unsuitable as a textbook|

as an introduction to the subject matter.
The book primarily analyzes the Navie

Stokes equation linearized about simple €

act solutions, the Orr-Sommerfeld equati
- or counterpart. Stability is determined fro

a normal mode or eigenfunction analys
NN energy budgetomputation may follow
beas an aid to interpreting results and elu
dating mechanisms. The importance of cg

n

approach is analytical, the inclusion of vis-
cosity requires the sheet or jet to be sur-
rounded by a conduit. Nonlinear stability
analysis and computational fluid dynamics
are briefly treated. Arepilogueintroduces
related phenomena, including the breakup
of liquid filaments; drop formation from a
nozzle, and excited atomization at a nozzle
U-tip.
D, The many photographs of flow instabili-
Y ties are effective at stimulating interest. The
book has a detailed table of contents, a
four-page author index, and a three-page
ofsubject index. The graphics are generally
I clear and effective, although some plots are
al busy and definition sketches are sometimes
i- spare or omitted. Some descriptions are
confused; for example, the simple vertical
sheet thinning by gravity in Figure 4.1 is
- inexplicably described as being “extruded
n-vertically downward by the viscous drag
n- exerted by the horizontal moving plate.” In-
aldeed, the book is careless for one purport-
lidng mathematical rigor. As examples, there
5, are mistakes right from the beginning, the
n- first occurring in equation1.5), and the
ryHeaviside step function is referred to as the
re"heavy side” step function. Although there
k- is a listing of notation, it is not exhaustive,
e and symbols are not always defined in the
eltext when first used.
or The author has produced a detailed review
of existing results from analytic approaches
I- to the linear stability of jets and sheets of
2X-Newtonian liquids of constant and uniform
bnproperties. Breakup is not the focus of the
m book despite its title. Readers interested in
s.applications will find the material limited.
For example, little consideration is given to
Ci-the excitation of instabilities to promote and
n-control breakup, although this is common

o.

2ysidering disturbances that evolve both te
wporally and spatially is emphasized. T
-book first treats the problem of a unifor
osheet or jet of inviscid liquid movin

a handbook but it does contain an extens

m-in practice.Breakup of Liquid Sheets and

e Jetswill be valuable to those conducting
research in this specialized area of hydro-
dynamics and useful as a reference to those

ithrough an inviscid gas at rest. Complicp- possessing the required background and
ntbns are then added, such as a graduahaving broader interests in capillary hydro-
veariation of sheet or jet thickness due to dynamics.
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