Process Dynamics and Control, G. David
Schilling, Holt, Rinehart and Winston,
New York {1963). $8.00.

This book is an introduction to the
study of process dynamics and control.
The authors states in the preface that
Laplace transforms, complex numbers,
and vectors are introduced but that
some knowledge of differential equa-
tions is sufficient prerequisite, that
analog computer circuits are introduced
early, and that “topics are introduced
when . . . [the student] is ready for
them, and new concepts and mathe-
matical tools are brought in one at a
time.”

Chapter 1 is a short qualitative intro-
duction to the subject and process dy-
namics, using differential equations
only, is introduced in Chapter 2. A
number of simple processes are de-
scribed including simple analog com-
puter circuits.

Chapter 3 covers the response of a
first-order system to the impulse, step,
linear, and sinusoidal inputs. A num-
ber of examples involving real systems
are included. Chapter 4 covers the re-
sponse of a second-order system to a
step input and introduces Laplace
transforms. A brief discussion of the
determination of the system parameters
from the responses is given.

Transfer functions for simple sys-
tems in cascade and interacting sys-
tems are discussed in Chapter 5. Lin-
earizing procedures for several systems
are covered, and the chapter ends
with a short discussion of block dia-
grams.

Chapter 6 begins the subject of feed-
back control and the modes of control
and the operation of several pneumatic
controllers are described. Chapter 7
covers the response of control systems.
The subject is treated mathematically
with the transformed equations and
typical responses of a simple system to
step inputs and with the several types
of controllers are shown.

Chapter 8 introduces root-loci and
stability. After the principles of the
root-locus plot are given, the effect of
the modes of control upon the diagrams
is shown. The frequency response of
the control system, including the deri-
vation of the equations, Bode plots, fre-
quency-response testing, pulse testing,
and time delay are covered in Chapter
9.

Chapter 10 develops several other
methods of plotting the frequency re-
sponse including Nyquist diagrams.
These are related to the stability of the
system. Chapter 11 discusses several
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The use of a shock tube for exploratory studies of high temperature equilibrium
and reaction rates: hydrogen-deuterium exchange, Gluckstein, Martin E., and
Stuart W. Churchill, A.L.Ch.E. Journal, 9, No. 6, p. 821 (November, 1963).

Key Words: Shock Tubes-8, Reaction Kinetics-9, Kinetics-9, Equilibrium-9, Ther-
modynamics-9, High Temperature-9, Reactions-9, Exchanging- , Hydrogen-1,
Deuterium-1, Pressure-6, Temperature-6, Velocity-6, Residence Time-6, Rate
Constants-7, Equilibrium-7, Shock Tubes-10.

Abstract: The exchange reaction between hydrogen and deuterium was investi-
gated in a shock tube. At the higher temperatures obtained by the addition
of oxygen near-equilibrium compositions were attained. At the lower tempera-
tures obtained in oxygen-free mixtures the reaction was sufficiently slow to per-
mit determination of the overall reaction rate. It is concluded that a simple, in-
expensive shock tube is a satisfactory device for exploratory studies of high
temperature chemical equilibrium and reaction rates, but that an expensive, well-
instrumented tube is necessary for precise rate determinations.

A mathematical solution for the condensation of vapors from noncondensing gases
in laminar flow inside vestical cylinders, Baasel, William D., and Julian C. Smith,
A.L.Ch.E. Journdl, 9, No. 6, p. 826 (November, 1963).

Key Words: Air-2, Methanol-2, Noncondensible Gas-2, Predicting-8, Estimating-8,
Lominar Flow-8, Vertical Cylindrical Cylinders-8, Diffusion-8, Condensation-9,
Concentration Profiles-9, Velocity Profiles-9, Mass Tronsfer-9, Wetted-Wall
Columns-9, Dissolution from Cast Pipes-9, Gas Absorption-9, Mathematical Solu-
tion-10, Burroughs-220 Computer-10, Computer-10, Navier-Stokes Equations-10.

Abstract: A mathematical-computer solution is presented for the determination of
the condensation rate of vapors from noncondensing gases in laminar flow inside
vertical cylinders if the physical constants and the dimensions of the system are
known. The solution may be adapted easily to wetted-wall columns, dissolution of
pipes cost of soluble material, and gas absorption. The computer predictions are
compared with experimental results obtained by others.

Turbulent pipe flow heat transfer with a simultancous chemical reaction of
finite rote, Brian, P. L. T., A.L.Ch.E. Journal, 9, No. 6, p. 831 (November, 1963).

Key Words: Gas-5, Reaction Rate-6, Diffusion-8, Thermal Conduction-8, Heat
Transfer-8, Reaction Kinetics-8, Mass Transfer-8, Eddy Diffusion-8, Turbulent
Transport-8, Linearization-10, Mathematics-10, Computations-10, Finite- , Dif-
ferences-10.

Abstract: From Deissler’s eddy diffusivity function, numerical solutions are ob-
tained for heat tronsfer accompanied by a reversible homogeneous chemical
reaction. By restricting consideration to cases in which the temperature driving
force is very small, the problem is linearized in terms of the partial derivatives
of an arbitrary reaction kinetic expression. Thus the results are given general
expression without reference to a particular kinetic equation. The effects of
the Reynolds, Schmidt, and Prandtl numbers upon the solution for a finite chem-
ical reaction rate are presented. ’

Calculation of thermal diffusion factors for the methane-n-butane system in
the critical and liquid regions, Rutherford, W. M., A.L.Ch.E. Journal, 9, No. 6, p.
841 (November, 1963).

Key Words: Thermal Diffusion-8, Calculation-8, Methane-9, n-Butane-9, Iso-
topes-9, Isomers-9, Liquids-9, Heat of Transport-6, Enthalpy-6, Chemical
Potential-6.

Abstract: An equation for the thermal diffusion factor has been applied to the
methane-n-butane system in the critical and liquid regions of the phase diagram.
Predicted values of the thermal diffusion factor are essentially in guantitative
agreement with detailed experimental data for this system. This equation, based
on steady state thermodynamic theory, may be generally applicable to the pre-
diction of the thermal diffusion behavior of liquid systems.
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control systems without the use of
mathematics.

Included in the book is a good glos-
sary of terms and numerous problems at
the end of each chapter.

The book is well written and very
few errors were detected. The book is
written in simplified form and is not
complete enough so that the reader
would have difliculty analyzing or de-
signing control systems. Even under-
graduate students could have a move
complete course in this subject. The
book is not suitable for graduate
courses.

There are two methods by which
the reader may be introduced to the
new mathematical principles needed.
The author prefers to do this through-
out the book at the time they are
needed. The other method develops
the necessary mathematical principles
and then applies them to actual proc-
esses and control systems. Teachers
will never agree on which of these
methods is better.

This bock can serve as an introduc-
tion, but will have to be followed by
further study if one is to work in the
area of process control.

N. H. CeAGLskKE,
UNIVERSITY OF MINNESOTA

Liquid Extraction (2 ed.), Robert E. Trey-
bal, McGraw-Hill, New York (1963). 621
pages. $16.50.

In this new edition of an authorita-
tive work, considerably more has been
changed than the price. Professor Trey-
bal has done his usually thorough job
here, and in updating the material the
entire book has been essentially re-
written although the general organiza-
tion has not been changed. The book is
coherently put together and is emi-
nently suitable for use as a textbook in
advanced course work. At the same
time coverage of the many phases of
liquid extraction is sufficiently thorough
to constitute an indispensable reference
for workers in the field of extraction.

In the chapter on prediction of dis-
tribution, treatment of activity coefli-
cient correlations has been extended
and considerable data are given in
useful form. A section on distillation
methods for recovery of solvents has
been added to the chapter on choice of
solvent.

The theory discussion on diffusion
has been revised and considerable
material has been added on estimation
of liquid diffusivities. Evidence sup-
porting the two-resistance theory is
presented, and discussion of mechan-
ism of mass transfer to single drops is

added.
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