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1. PROCESS EQUIPMENT 

DESIGN: Vessel Design 
By LLOYD E. BROWNELL and EDWIN H. 
YOUNG, both of Univ. of Michigan. Unifies 
basic concepts, industrial practice, and an- 
alytical aspects. Covers simple vessels for 
low-pressure and vacuum use, through thick- 
walled vessels for high-pressure applica- 
tion. Equations a re  completely derived and 
methods of analysis given. 1959. 408 pages. 
$19.50 

2. HANDBOOK OF CHEMICAL 
MICROSCOPY 
VOL. 1. Third Edition 

Principles and Use of Microscopes and 
Accessories; Physical Methods for the 
Study of Chemical Problems. By the late 
EMILE CHAMOT and CLYDE W. MASON, cot- 
nell Univ. Completely revised to include 
material on electron microscopy, particle 
size, colloids, and aggregates-plus a new 
polarization color chart. 1958. 502 pages. 
$14.00 

3. KINETICS OF HIGH-TEMPER- 
ATURE PROCESSES 

Edited by W. D. KINGERY, M.I.T. Stresses 
high-temperature processes in general, non- 
metal systems in particular, to form an in- 
tegrated record of the field’s status, and to 
help apply the data to often complex sys- 
tems. A Technology Press Book, M.I.T. 
1959. 326 pages. $13.50 

4. THE PETROLEUM 
CHEMICALS INDUSTRY 

SECOND EDITION 
By RICHARD FRANK GOLDSTEIN. 1958. 458 
poges. $16.50. 

5. ANALYSIS OF PIPE 
STRUCTURES FOR 
FLEX1 BI Ll TY 

By JOHN W. GASCOYNE. 1959. 181 poges. 
$7.50 

Equation (6) therefore becomes 
n;, 

+ M ,  In + M ,  In (8) 
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The consistency test is carried out 
by the arbitrary selection of a set of 
parameters and the numerical (or graphi- 
cal) evaluation of the integral in Equa- 
tion (8) with activity-coefficient data 
for the solution of n components utilized. 
This integral must then be equal to the 
excess free energy of a solution of n - 1 
components having the composition 

‘X3 = M3x* , . . . .  2,-1 = M,-lX, 

If this equality is met, the data tested 
are thermodynamically consistent. To 
cover a large section of the data it will 
of course be necessary to repeat the 

calculation several times with new sets 
of parameters each time. For a system 
of many components the calculations 
are necessarily quite tedious. However 
the form of this consistency test is very 
well suited for programming on an elec- 
tronic computer. 

NOTATION 

AGE = excess free energy 
M 

(2) 
n 

tion 
R = gas constant 
T = absolute temperature 
z 
y = activity coefficient 

= parameter defined by Equation 

= number of components in solu- 

= mole fraction in the liquid phase 

Subscript 

i = component i 
1,2 ... n = component 1,2 ... n 
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ERRATA 
Vapor-liquid Equilibria and Heat of Mixing: n-Octane-Ethylbenzene-Cello- 
solve System. P. S. Murti and Matthew Van Winkle. 

This article appeared on page 517 of the December, 1957, issue of the Journal. 
Figure 4 of thc above paper is in error. The corrected plot is presented below. 
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By GEORGE E. CONDOYANNIS. 1959. 228 
pages. $3.50 
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Fig. 4. Relative volatility parameter: mole 
fraction Cellosolve in ternary mixtures 
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liquid-Side Mass Transfer Coefficients 
in Packed lowers. Kakusaburo Onda, 
Eiza Sada, and Yasuhiro Murase. 

Equation (3) of the above paper is in 
error. It should read 

a,/a, = - 1 . 0 ~ ~ - - 0 . 2 7 8 ( r , / ~ l ~ ) ” . ~  

This article appeared on page 235 of the 
June, 1959, issue of the Journal. 

(Continued ,from page 276.) 

Fluid Dynamics and Heat Transfer, James G. 
Knudsen and Donald 1. Kotz, McGraw-Hill Book 
Company, Inc., New York (1958). 576 pages. 
$12.50. 

The need for solving problems concerned 
with fluid heat transfer has always faced 
many engineers. In the  past, because of 
the complex nature of fluids in motion, 
solutions to these problems have been found 
by an approach which WAS basically em- 
pirical. One illustration of this approach 
is an early edition of McAdams’s com- 
prehensive book “Heat Transmission.” 
However there has been a growing aware- 
ness that fluid heat transfer could best be 
understood by first understanding the 

(Continued o n  page 9s. ) 
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(Continued from page 8s.) 
nature of fluid flow in the turbulent and 
transiton regions. Although much of the 
treatment of turbulence has only progressed 
t o  the semitheoretical, substantial progress 
has been made in many areas of fluid dy- 
namics-including transition and boundary 
layer flow. Nevertheless the record of ac- 
complishments, which is spread through 
technical journals, has not been available 
in a textbook until recently. 

Texts concerned with flow problpms have 
appeared in the past five gears, but most 
are too specialieed for the purpose of 
introducing chemical engineers to those 
aspects of fluid flow which are useful for 
fluid heat transfer. 

Recognizing this need for presenting the 
fundamentals of fluid dynamics basic to an 
understanding of convection heat transfer, 
Knudsen and Katz have prepared this 
text. In  doing so the authors have codified 
and selected their choice of topics from the 
fluid dynamics literature. Since the material 
was organized and used in a specific gradu- 
ate course in chemical engineering, the 
form has been arranged for class presenta- 
tion. This form is also useful for the practic- 
ing engineer. 

The title was probably intended to  denote 
the relationship between heat transfer and 
fluid dynamics, for the authors make no 
attempt to  be comprehensive in either 
field. Since the authors restrict themselves 
to certain fluids, many topics frequently 
included in a graduate course on fluid 
flow and heat transfer have been omitted; 
for example only incompressible liquids 
under forced convection are described. The 
authors clearly explain this narrowed scope 
as necessitated by the limitations of a 
one-semester course and also imply that 
this more integrated approach to heat 
transfer and fluid flow is a good basis for 
further, more comprehensive study of the 
applications of these two areas of study. 

The greater part of the book is devoted 
to fluid dynamics, which is the subdivision 
of fluid mechanics concerned with the 
forces acting on the fluids. Starting with 
the partial differential equations of motion, 
using both the usual notation and the 
vector notation, the authors demonstrate 
some of the solutions to these equations, 
such as those for nonviscous flow and 
laminar pipe flow. The discussion of con- 
duit turbulent flow is centered around the 
universal velocity profile obtained from 
Prandtl’s mixing-length theory. From an 
introduction to  boundary-layer theory im- 
mersed body flow is developed and is 
followed by an important chemical engi- 
neering application of immersed body flow, 
that is, flow on the shell side of heat ex- 
changers. 

The approach used throughout this 
section is one of presenting the theory 
briefly and then justifying or criticizing 
the theory with substantial experimental 
results. It is presumed that a reader inter- 
ested in detailed, rigorous solutions of the 
applicable equations may refer t o  more 
theoretical references such as Schlichting’s 
“Boundary Lager Theory.” 

Since the heat transfer section builds on 
the concepts and the developments de- 
scribed in fluid flow, and since only forced 
convection transfer is discussed, this section 
comprises only the last third of the text. 
General equations are developed and 

examples solved for the case of heat trans- 
fer through laminar films. Turbulent flow 
heat transfer is first discussed in terms of 
empirical correlations and then in terms of 
the analogy between momentum and heat 
transfer and for cases of immersed body 
heat transfer. Although the discussion of 
the empirical correlations does not require 
the previous fluid flow developments, dis- 
cussions of the analogy and the immersed 
body heat flow rely heavily on the uni- 
versity velocity profile and Prandtl mixing 
length developed earlier in the text. A 
section on liquid metals is also included, 
ostensibly to  illustrate low Prandtl Num- 
ber heat transfer and because of current 
commercial interest, but also to fulfill a 
need for discussion of this new field in a 
textbook. 

Perhaps the greatest limitations to this 
book, especially for teaching purposes, are 
the topics omitted, such as compressible 
fluids and radiation. Some of these other 
topics might feasibly be included if some 
of historical-developments discussions were 
condensed, especially in the area of turbu- 
lence where only an approximate solution 
to  the theory is currently available. Another 

limitation is the treatment of the terms 
which contain the phrases “boundary 
layer.” Since terms such aF: “laminar 
boundary layer,” which is not a “boundary 
layer” at all but rather the “boundary 
to the laminar sublayer,” are included, 
there is a need for either revised termi- 
nology or precise description of the inter- 
relation of all the “boundary” terms used. 
Perhaps boundary-layer theory could have 
been presented before rather than after 
the discussion of conduit flow and laminar 
and buffer layers. 

Nevertheless this book is an excellent 
basis for a course on fluid dynamics and 
heat transfer. I t  is clearly written; its 
continuity is strong, and its development 
proceeds smoothly. It is the first book on 
fluid flow suitable for chemical engineering 
needs. The authors are also to be com- 
mended for filling the gap between the 
rigorous detailed treatment of ffuid flow 
and the empirical appronch of forced con- 
vection heat transfer. As such this book is 
a welcome addition to the engineering 
literature. 

JOHN A. TALLMADGE, JR. 
(Continued on page 10s.) 
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