
examples relevant to turbulent flow are 
also briefly considered. 

Chapter 9 is the epilogue and speculates 
on how the earlier idealized conditions 
might be applied to real mixers, i.e., 
mixers where diffusion between fluids 
also occurs, where rate (or transport) 
processes (including chemical reaction) 
are important and where two immiscible 
liquids are present, though the latter is 
treated only for elongation and shear in 
laminar flow. 

In Chapters 8 and 9 and in some of 
the copious Chapter notes, some very 
interesting philosophical points are 
made. The author discusses the relative 
difficulties and advantages of mathe- 
matical analysis, computation and 
experiment, including computational 
observability (round off errors and pixel 
size) and experimental observability 
[allowing low probability events to be 
seen but perhaps not repeatedt). 

For me, the author's statement in the 
preface is important. He states that there 
is nearly universal recognition amongst 
researchers that mixing problems are very 
difficult. In agreeing with that view, one 
must welcome the new and very rigorous 
approach covered by this book. 
However, the implied claim in the preface 
and publisher's blurb, that the present 
approach enables an overall unified 
attack on the problem of mixing, seems 
excessive. Those concerned with multi- 
phase mixing problems (gas liquid, 
solid-liquid and, except in a very limited 
sense, liquid-liquid systems) will find 
little to help them here. An undue 
emphasis on the significance of this 
present approach could be considered 
dangerous if it leads to expectations of 
giving answers to problems better tackled 
by the more traditional, if not so 
scientifically well-founded, methods, 
problems too difficult to benefit from this 
approach in the foreseeable future. 

Mixing is a difficult subject. It is also 
ofenormous importance to a whole range 
of practical problems and industries, not 
least the process industries. An estimate 
of its cost to these industries in the USA 
was recently made at a joint meeting of 
US '+mixing academics" and industrialists 
to which I was invited; it was $1 to 10 
billion per annum. Perhaps a bit of US 
'+hype", but there is clearly a demand for 
an improvement of our understanding. 
Computational fluid dynamics is another 
powerful modern tool, steadily increasing 
the areas to which it is able to make a 
real contribution. Like the concepts in 
this book, its strengths and weaknesses 
are difficult to appreciate except for those 
really +'skilled-in-the-art.'" However, it 
too is certainly not a panacea and 
solutions to multiphase complex rheology 
problems with transport and reaction 

certainly pose difficulties to CFD; as well 
as to solutions based on chaos. There is 
still a case for well-designed experiments. 
Indeed, most mixing problems are 
multi-dimensional, requiring a whole 
range of tools (theoretical, computational 
and experimental) to tackle them. The 
author of this book would in fact appear 
to agree with that view. 

Overall then, this is a thought- 
provoking book, well-presented, mathe- 
matically rigorous with a good 
bibliography and references, and excel- 
lently illustrated with many fine diagrams 
and photographs. However, it will be a 
demanding book for many undergraduate 
and graduate engineers and scientists and 
of limited value to most people concerned 
with mixing problems in the process 
industries. 

Alvin W. N ienow 

Numerical Computation of 
Internal and External Flows, 
Volume 2: Computational 
Methods for Inviscid and Viscous 
Flows 
C. Hirsch 

In a relatively young and rapidly evolving 
field such as computational fluid 
dynamics, there normally is a dearth of 
good textbooks on the subject. This is 
understandable; hardly a word is written 
before new ideas and methods emerge to 
supercede or supplement what is known. 
It was therefore with eagerness that I 
reviewed this book with the hope that it 
would not only survey some of the latest 
techniques in particular areas but also 
give a complete overview of the subject 
as the title would suggest. Alas, I was 
disappointed in the latter expectation as 
the book turned out to focus only on 
some specific areas at the expense of the 
wider perspective of the whole field of 
CFD, a fact that perhaps the title of the 
book should have reflected. 

Thus, of the 683 pages, less than 15% 
are allocated to the treatment of the 
Navier-Stokes equations; this is even less 
than the number devoted to potential 
flow. The rest of the book is occupied by 
methods relating to the solution of the 
Euler equations, mainly in the context of 
finite difference/volume schemes applied 
to inviscid compressible flow. With this 
imbalance, the book falls short of 
addressing many of the issues that face 
the majority of CFD practitioners in 
industry. These, contrary to the opinion 
of the author, are surely engaged in 
applications relating to flow dominated 
by large stresses, either turbulent or 

laminar, have significant recirculation 
zones, and are more likely to be 
incompressible than compressible. 

An issue that deserves prominence is 
one that occupies much of the time of 
those involved in the application of 
implicit schemes (and these are now 
becoming more widespread than explicit 
ones), namely to find a robust and 
efficient algorithm for solving the 
simultaneous set of discretised equations. 
The book has very little time for this issue, 
and when it is dealt with, it is treated as 
a matter auxiliary to what is considered 
to be the central issue: the discretisation 
scheme. Thus, pressure and pressure- 
correction based methods, which probably 
by now account for the majority of CFD 
applications in industry (other than 
aerospace) and now are invading the 
preserve of the traditional compressibility 
based methods in the area of aero- 
dynamics, are accorded a cursory, almost 
dismissive, treatment. 

Nevertheless, the book offers a 
thorough account of the material and 
covers the ground with considerable 
depth. Where it really scores is in the 
presentation of a comprehensive up-to- 
date survey of discretisation schemes 
including Flux Vector Splitting and TVD 
methods. This is accompanied by an 
in-depth, detailed assessment of the 
characteristics and performance of each 
scheme considered; the book is worth 
acquiring for this reason alone. To 
support the theoretical presentation, 
many calculation examples are included 
to illustrate the applications; these are 
mainly in the field of aerodynamics. 
Though the schemes are presented in the 
context of the discretisation of the Euler 
equations, application to the Navier- 
Stokes equations is alluded to in the text. 
How this could be done may be lost on 
the novice reader who may not (under- 
standably) refer to the Euler equations 
chapters, which would be a pity as there 
is much to learn there. 

Also included in the book is an 
expansive treatment of boundary con- 
ditions in the context of transient 
compressible flows that are obviously 
more complex than their incompressible 
counterpart. I find these chapters to be 
especially useful. I also was impressed by 
the number of sample problems 
appended to the end of each chapter; I 
have no doubt these will be particularly 
helpful in exercising and reinforcing the 
knowledge gained from the text. 

My verdict is therefore mixed. The 
book is no doubt very useful in specific 
areas; I for one will be making regular 
use of it. However, a reader, especially 
an uninitiated one, will need to have other 
books handy to bridge the gaps left. 

R. I. Issa 

288 Int. J. Heat and Fluid Flow, Vol. 12, No. 3, September 1991 


