








GROUND TRANSPORTATION

Around the Next Corner

"Transportation is crucial to modern society. With a ma-
jority of the population living in cities, an efficient freight
transportation system is necessary just to supply food. And
with many people commuting to work, an efficient people-
moving system is also necessary. Indeed, one of the most
striking differences between an industrialized society and an
underdeveloped society is how expeditiously raw materials,
goods, and people are moved around.

During the forty-five years of the Cold War, defense was
a paramount national priority. In colleges and universities—
aswell as in industry—attention, money, and creativity were
focused in a massive way on matters relating to defense. Fed-
eral largesse benefitted a whole range of research, some of
which did not even have an obvious military application.
Now that the Cold War is over, these resources are being
scaled back. But the peacetime economy of an internation-
ally competitive industrialized state still depends on techno-
logical excellence. What is needed is a change of focus, and
one of the first sectors of society that can be improved with
the help of engineers is transportation.

Railroads have languished since the Second World War
and highways have not been a national priority since the
1970s. Now the nation has thousands of miles of rusting
rails, a diversity of dubious bridges, and an interminable pro-
cession of constantly reappearing potholes. Even the hege-
mony of Detroitin manufacturing automobiles seems to have
passed overseas.

In the post-Cold War period, engineers will be called
upon to help renew the natien’s transportation infrastruc-
ure. This is both an area to which researchers can turn
their endeavors and an undertaking that will provide a
market for the talents of young engineers. The Cornell
College of Engineering is well positioned to lead in this
initiative, and the five articles in this issue of the Quar-
terly call attention to research and educational programs
that focus on transportation.

A whole team of specialists in the School of Civil and
Environmental Engineering is concerned with concrete, as
described in the article by Kenneth C. Hover. Efforts to
understand the ways in which concrete deteriorates, to ex-
tend its useful life, and to find dangerous flaws are critical to
the safety of highways and bridges.

Projects that involve building innovative vehicles are
opportunities to train young engineers as well as develop
prototypes that may be harbingers of future transporta-
tion alternatives. Albert R. George describes the formula
SAE program, which gives fledgling automotive engineers
practical experience and introduces them to organiza-
tional strategies that contribute to industrial competitive-
ness. John Belina reports on the electric car project, show-
ing how computerized control and space-age components
can give an old idea renewed vitality. Samuel Landsberger
explains how the human-powered vehicle project intro-
duces mechanical engineering students to the conceptual
and social constituents of the design process as they work
toward a visionary commuter vehicle that is healthful and
nonpolluting.

In an article that focuses more on strategy than mate-
rials or mechanics, Mark A. Turnquist shows how the
nation’s existing transportation system can be made more
efficient through the institution of computer-controlled,
intermodal scheduling.

Other work in the College of Engineering, not specifi-
cally reported on in this issue of the Quarterly, also contrib-
utes to improving transportation. For may years, Lynne H.
Irwin, of the Department of Agricultural and Biological
Engineering, has been specializing in local roads—the small,
low-cost, lJow-maintenance roads that enable farmers to get
their produce to market. A group of students working under
the advisorship of Robert J. Thomas and Richard Warkentin
is designing and building a hybrid electric vehicle with an
internal combustion engine to supplement battery power.
Francis Moon’s research with high-temperature supercon-
ductors (see his Quarterly article, 24(2):17-22) is oriented
toward the development of magnetically levitated trains,
which, in principle, will be able to run at great speeds by
eliminating friction between the conveyance and the surface
upon which it travels.

As the Cornell College of Engineering turns the corner
into the next century, talented and dedicated faculty mem-
bers will make it a source of innovations in ground transpor-
tation as well as an educational institution of choice for pro-
spective engineers who want to contribute to a peaceful and
prosperous future.—DP
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BUILDING WINNERS

How the Formula SAE Program
Makes Good Cars and Great Engineers

hen Cornell placed firstin the

annual SAE formula car com-

petition in Dearborn, Michi-
gan, last May, the twenty-three students who
built the winning vehicle were ecstatic. Months
of hard work had paid off. But the students
were even bigger winners in another way.
Their practical experience in designing and
building a new car would give them a com-
petitive edge in landing jobs. And the lessons
they had learned about teamwork and organi-
zational strategies may help to revitalize the
American auto industry.

The Parameters

of the Competition

Cornell has been building SAE formula cars
since 1986. The annual competition, which is
sponsored by the Society of Automotive En-
gineers (SAE) and patronized by the Big Three
auto manufacturers, is the focus of a program
that draws the best of Cornell’s aspiring auto-
motive engineers. Each year, a team of about
twenty students conceives, designs, builds, and
refines a car that is evaluated in compettion
with cars built by students from colleges all
over North America.

Every team that participates in the contest
develops a small formula racing car that con-
forms to a set of guidelines intended to insure
that all entries are in the same class—and safe
to operate. (The power source, for example,
must be a four-stroke piston engine with less
than 610 cubic centimeters displacement.)
Within these guidelines, the students are free
to innovate.

The carsare designed to meeta model “cus-
tomer requirement.” A hypothetical manufac-
turer supposedly wants to market a small,
formula racing car for amateur, weekend en-
thusiasts. The car is to be produced for less
than $7,000, although a larger sum may be
used to develop the prototype. (The Cornell
team has been supported by major gifts from
General Motors Corporation.) The students’

by Albert R. George

performance is rated according to a compos-
ite, customer-oriented point system that in-
cludes cost analysis, design analysis, and tech-
nical sales potential as well as aspects of
performance such as acceleration, cornering
force on a skid pad, maneuverability, endur-
ance, and fuel economy (see box).

Because of this multfaceted scoring sys-
tem, the car with the highest performance does
not necessarily win. A car that is made of ex-
otic materials or depends on complex electron-
ics may not score well in cost analysis. A car
that is difficult to manufacture or maintain, or
seems relatively unsafe, will not score well in
design analysis. Appearance is important for
sales presentation. In developing the car, the
students must consider proposed innovations
from all angles. Just as in industry, they must
produce a product that represents the best
possible balance between a number of design
goals.

The Cornell team evaluates suggested in-
novations with the computational tools of
modern engineering. They are able to simu-
late, on screen, an approximate analysis of the
car driving around the race track upon which
the real car will eventually compete. In this
environment, they can investigate the effects
of a proposed innovation in vehicle dimen-

Formula SAE
Scoring System
Possible  Cornell
Points 1992
Static events
Cost analysis 100 52
Design analysis 150 138
Presentation 75 48
Dynamic events
Acceleration 75 64
Skid pad 50 50
Maneuverability 150 150
Endurance 350 350
Fuel economy 50 3

“Uessons . . . about
teamwork and
ovganizational
strategies may belp
to revitalize the

American auto

industry.”
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Figure 1. One of three identical
output stages in the electronic
controller module. The pass

transistors direct current through

the motor’s three field coils in

sequence. The protective diodes

and snubber circuits work to
absorb transient current spikes
and direct them away from the

sensitive pass transistors. A large

electrolytic capacitor (not
shown) is connected between
the battery and ground to

further reduce voltage transients.

Figure 2. Six-step approximation

16

to a sine wave as presented to
the motor coils. The power
controller must generate this
wave form under a variety of
current and frequency
conditions.
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The Decision to Use

an a.c. Motor

Since I had been a member of the original
team, Thomas recruited me to help coordi-
nate the effort. We got underway during the
1990-91 academic year, with forty-five under-
graduate and Master of Engineering students.
We are now hard at work on Cornell’s sixth
electric-powered vehicle. For the body, we are
using a small formula car built by students in
mechanical engineering. Every year, a group
of these students builds a gasoline-powered
car to participate in an annual competition (see
separate story, page 9), and we are retrofitting
the 1990 model with a 15 horsepower (peak),
three-phase, a.c. induction motor. This mo-
tor has three field coils that must be activated
in sequence by alternations in the current.
Earlier electric cars built at Cornell all used
d.c. motors—an obvious choice, since storage
batteries deliver direct current. But motors that
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run on alternating current can be much lighter
and more efficient, justifying a significant in-
crease in motor-control circuitry.

Our power source is four deep-cycle, lead-
acid batteries whose weight has been kepttoa
minimum because they were designed for use
in aircraft. The only part of the new electric
car that is much the same as in previous ef-
forts, the battery pack delivers 96 volts of
direct-current power. One of the project’s ma-
jor challenges is to convert this single d.c. volt-
age into three-phase, variable frequency, al-
ternating current. 1o accomplish this, the team
is designing a complex power-conditioning
unit that uses a new generation of high-volt-
age, solid-state devices, such as insulated-gate
bipolar transistors (IGBI5). By electronically
switching connections between the battery
pack and the motor, the unit will provide volt-
age in the correct sequence that emulates the
sinusoidally varying voltage produced by an
a.c. generator. It must generate three of these
voltage wave-forms at once, staggering them
by one-third of the duration of a complete
wave in order to spin the motor. The result-
ing composite wave form has square steps, as
shown in Figure 2, and will drive our motor,
which is optimized for square-wave operation.

For this system to work, an unwanted side
effect must be dealt with. The interruption of
current flowing through a circuit produces a












DESIGN FOR PEDAL POWER

Building a Human-Powered Commuter Vehicle

“In addition to
experiencing the joys
of the creative
process, [students]
come to understand
the applicability of
their analytical

course work.”
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by Samuel Landsberger

igh school students who show an

aptitude for science and mathemat-

ics are often encouraged to go into
engineering. But many of them have never
tinkered with a car or taken apart a vacuum
cleaner; they may not know what a gear is or
how a motor works; and they have little idea
of what engineers actually do. Since most of
the introductory engineering courses are
highly theoretical, such students can progress
well into their college careers before they get
any hands-on experience with mechanical de-
sign or discover the thrill of creating a new
device.

"The course Mechanical Design and Analy-
sis (M&AE 325) is intended to remedy this
situation by giving students with no tinkering
experience an intuitive fee] for mechanical
devices. In the laboratory, they take apart (and
hopefully put back together) such common
things as a lawn-mower engine, a three-speed
bicycle hub, and an electric drill. For some of
them, even an electric drill is an exotic imple-
ment. Butalmost everyone has had experience

with a bicycle.

The Human-Powered Commuter Vehicle:
An Opportunity for Innovative Design

The human-powered commuter vehicle
project, which began in the fall of 1989, gives
students a chance to develop what is, in ef-
fect, a better bicycle. It provides an oppor-
tunity for them to work on something whose
utility they can immediately appreciate.
They research previous efforts in the area,
create a design, and build a prototype. In
addition to experiencing the joys of the cre-
ative process, they come to understand the
applicability of their analytical course work.
They learn the relevance of structural analy-
sis, strength of materials, fluid mechanics,
dynamics and control, heat transfer, and fa-
tigue analysis. And of course they are intro-
duced to mechanisms and components such
as bearings and gears, and get practice in

speaking with vendors and reading catalogs.
Students get the experience of working to-
gether, coming up with ideas and evaluat-
ing them, working with available materials
and processes, testing their ideas in the real
world, and writing technical reports—all
things that professional engineers have to
do.

In my creative design courses, I try to
show students how to form a relationship
between theory and practice—to glimpse
the beautiful synergy that can exist between
the two. Students may go on to become
highly specialized theorists or efficient prag-
matists, but their education as engineers is
not complete unless they have some experi-
ence of the harmony between spontaneous
creation and critical analysis. The role of
the designer is to realize this harmony: to
free the mind and dream wildly what has
never been, and then to contemplate a cre-
ation with cool reason and realize what can
never be. The result of this positive and
negative activity—of life and death pro-
cesses, as [ often refer to them—is the effi-
cient evolution of a novel, useful device.

To flourish as a part of student culture, cre-
ative design needs a home as well as a philo-
sophy. A design synthesis studio has been
established to serve as a resource center for
undergraduate design activity, supporting de-
sign-intensive courses as well as independent
projects. The synthesis studio is the center
of gravity for student design work, provid-
ing a place for students to store their hard-
ware, work benches and hand tools for light
fabrication of prototypes, a small reference
library with texts and vendor catalogues, and
a small conference area. In the future, the
studio will, hopefully, be enhanced with a few
workstations for computer-aided design as
well as finite-element and dynamic analysis.
These workstations will also enable students
to experiment with computer and micropro-
cessor control of their machines.















VEHICLES, GOODS, AND DATA

Managing Information for Efficient Transportation

hat happens if you send a truck

full of bananas to Boise and no

one is there to unload it? This
is not a trivial concern. When freight moves
between shipper and receiver, it often uses two
or three different modes of transportation. The
bananas may arrive by boat, get transferred to
a train, and ultimately be distributed by truck.
Each time they are transshipped there is a
potential for delay, which diminishes the effi-
ciency of the operation as well as the salability
of the bananas.

Different modes of transportation have
developed separately, with coordination be-
tween them left to the people who use their
services—or to middlemen such as shippers’
agents and brokers. Thus, while maritime ship-
ping, railroads, and trucking may be prompt
and efficient, the interfaces between them are
weak points in the overall network. In an
intermodal rail yard, for example, truck and
train operations must be coordinated. If trucks
are assembled too early, they and their drivers
sitidle while waiting for the train. Conversely,
if they are too late, the freight carssitidle while
waiting to be unloaded.

Such problems can be minimized by view-
ing the freight transportation system as a seam-
less whole and using modern computer tech-
nology to track both freight and vehicles. This
approach, which I have been helping to de-
velop, was endorsed by Congress late last year.
The Intermodal Surface Transportation Effi-
ciency Act of 1991 presents a new vision of
the nation’s transportation system—a concept
in which autos, buses, trucks, trains, and planes
form an integrated, closely coordinated sys-
tem that will provide smooth, multimodal ser-
vice for both passengers and freight.

Coordination, Responsiveness,

and Resource Utilization

"Total quality management for the movement
of freight requires an emphasis on the whole
system with constantattention to the customer.

by Mark A. Turnquist

Safety and reliability should not be sacrificed,
but it is necessary to improve coordination,
responsiveness, and resource utilization to pro-
vide more effective service.

In an operational sense, coordination is the
goal of bringing all the required pieces together
in the right place at the right time. In a con-
tainer port, for example, this means having
gantry cranes, trucks or rail cars, and people
available on the dock when a ship is ready to
be unloaded. Equally important is the avail-
ability of the required information about each
container—contents, customs clearance, liabil-
ity to tariffs, and destination.

Improved responsiveness means being able
to meet changing demands quickly and effec-
tively. As markets shift from one place to an-
other or changes in the price of commodities
bring about changes in the location of suppli-
ers, the system must be able to adapt delivery
schedules or capacity requirements to meet
new needs.

One way to satisfy the responsiveness ob-
jective is to provide excess capacity, with a sur-
plus of equipment and facilities sufficient to
accommodate any demand that may arise. But
this leads to poor resource utilization and in-
creased total cost. Hence, it is better to ad-
vance the responsiveness-utilization fronder,
as shown in Figure 1. The goal is to move from

Responsiveness

Utilization

“while mavitime
shipping, railroads,
and trucking may
be prompt and
efficient, the
interfaces between
them are weak
points in the overall

network.”

Figure 1. The responsiveness-
utilization frontier. It is possible
to improve on a given combina-
tion of responsiveness and utili-
zation (A) by increasing either
responsiveness (B) or utilization
(C), so long as neither is sacri-
ficed in the interests of the other.
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Figure 2. The relationship
between structural levels in the
freight transportation network.

Goods, physical resources

(including vehicles), and data
form discrete but interconnected
systems. For a given action to
occur, elements from all three
levels must be in the same place
at the same time.
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an operating point with a given combination
of responsiveness and utilization to a new op-
erating point where one objective is advanced
without sacrificing the other, or where both
are advanced simultaneously.

The most promising way to push out the
responsiveness-utlization fronter, achieving
simultaneous improvement in both objectives,
is to collect and use more accurate and up-to-
date information about system status and pro-
jected future events. Real-time planning re-
quires real-time data about present status and
reasonable projections of future needs. Thus,
an ability to collect, organize, move, and use
data more effectively is vital to the success of
the endeavor.

A Comprehensive Framework

for Systemic Improvement

"To improve coordination, responsiveness, and
resource utilization, it is helpful to think in
terms of relations between related flows of
goods, physical resources, and information.
Each of these three elements moves in its own
network, as shown in Figure 2. Goods move
from vehicle to dock to vehicle on their way
from origin to destination; trucks or rail cars
move from shipment to shipment as they are
used and reused; and information moves from
computer to computer (Or person to person)
through its own channels. These three net-

works can be treated as layers in a larger net-
work, with connections among the layers. In
the example of a container port, unloading
cannot begin until the ship with the contain-
ers, the crane, and the trucks or rail cars are all
present—and information about the shipment
has also arrived, been assembled, and distrib-
uted to the appropriate people.

The representation of freight transporta-
tion as an interconnected flow of goods, re-
sources, and information emphasizes one of
the major sources of delay. Delay occurs when
the layers are not tightly connected, so that
one or more of the elements required for a
processing step is not present when needed.
Delay may also occur during a transportation
phase, but delay during a processing step is
easier to remedy.

To see how analysis in terms of related lev-
els of flow can help push out the responsive-
ness-utilization frontier, consider a transfer
process in an intermodal rail yard. Trains car-
rying containers arrive and are served by
unloaders, which pick up the containers and
place them on truck chassis. The process as a
whole can be modeled as a queuing system, in
which the “customers” are the containers and
the “servers” are the loaders. If no truck chas-
sis are available, the servers stop operating (or
are forced to stack containers on the ground,
from which they must be retrieved later). The

physical
resources

information



















FACULTY PUBLICATIONS

Current research activities in the
Cornell College of Engineering are
represented by the following publica-
tions and conference papers that
appeared or were presented during the
three-month period April through
Fune 1992. (Earlier entries omitted
from previous Quarterly listings are
included bere with the year of publica-
tion in parentheses.) The names of
Cornell personnel are in italics.

AGRICULTURAL
AND BIOLOGICAL
ENGINEERING

Albright, L. D., N. Adre, and A.
Rousseau. 1992. System characteris-
tic graphs as a basis for ventilation
system control. Paper read at
Summer Meeting, American Soci-
ety of Agricultural Engineers, 21-
24 June 1992, in Charlotte, NC.

Bell, 7. L., and T. S. Steenbuis.
1992. Fast and far-reaching flow in
soil. Paper read at USDA Agricul-
tural Research Service Symposium
17: Agricultural Water Quality
Priorites, 4-8 May 1992, in
Beltsville, MD.

Derksen, R. C., R. C. DeMond, K.
M. Switzer, and M. C. Jorgensen.
1992. Spray containment and
automatic recovery system for
vineyards. Paper read at Summer
Meeting, American Society of
Agricultural Engineers, 21-24
June 1992, in Charlotte, NC.

Muck, R. E., and R. E. Pitt. 1992.
Aerobic losses at the silo face.
Paper read at Summer Meeting,
American Society of Agricultural
Engineers, 21-24 June 1992, in
Charlotte, NC.

Pivetz, B. E., . W. Kelsey, T. S.
Steenbuis, and M. Alexander. 1992.
(Bacterial) life in the fast lane.
Paper read at USDA Agricultural
Research Service Symposium 17:
Agricultural Water Quality Priori-
ties, 4-8 May 1992, in Beltsville,
MD.

Rotz, C. A, R E. Pirt, R. E. Muck,
M. S. Allen, and D. R. Buck-
master. 1992. Economics of direct
cut harvest and storage of alfalfa
silage. Paper read at Summer
Meeting, American Society of
Agricultural Engineers, 21-24
June 1992, in Charlotte, NC.

Shalit, G., T. S. Steenbuis, 7. Boll, L.
D. Geokring, H. A. M. Hakvoort,
and H. M. van Es. 1992a. Agricul-
tural dle lines for sampling tllage
practices in soils with preferential

flow paths. Paper read at 17th
General Assembly, European
Geophysical Society, 6-10 April
1992, in Edinburgh, Scotland.

. 1992b. Solute flow to tile
lines under different tillage man-
agement practices in soils with
preferential flow paths. Paper read
at USDA Agricultural Research
Service Symposium 17: Agricul-
tural Water Quality Priorities, 4-8
May 1992, in Beltsville, MD.

Steenbuis, T. S., E. Jolles, 7. Boll, 1.
Merwin, and J. Selker. 1992. Wick
samplers for the vadose zone.
Paper read at USDA Agricultural
Research Service Symposium 17:
Agricultural Water Quality Priori-
ties, 4-8 May 1992, in Beltsville,
MD.

Steenbuis, T S., Y. Liu, J.-Y. Par-
lange, and J. Hendrickx. 1992.
Fingered flow in coarse grained
soils and water repellant soils. In
Annales geophysicae: Part II. Oceans,
Atmosphere, Hydrology and Non-
linear Physics, p. ¢299. New York:
Springer-Verlag.

CHEMICAL
ENGINEERING

Avrin, W. E,, and R. P Mervill.
1992. Helium diffraction analysis
of the microfaceted Ir(110) sur-
face. Surface Science 274:231-51.

Balbuena, P. B., D. Berry, and K E.
Gubbins. 1992. Theoretical inter-
pretation and classification of
adsorption isotherms and solva-
ton forces for simple fluids. Paper
read at International Symposium
on Fractal and Physically
Adsorbed Molecular States, 14-15
May 1992, in Chiba, Japan.

Balbuena, P. B., C. Lastoskie, K. E.
Gubbins, and N. Quirke. 1992.
Theoretical interpretation and
classification of adsorption iso-
therms for simple fluids. Paper
read at 4th International Confer-
ence on Fundamentals of Adsorp-
tion, 17-22 May 1992, in Kyoto,
Japan.

Cohen, M. R., and R. P Mervill.
(1990). Adsorpdon of pyridine on
Ni(111): A high-resolution elec-
tron energy loss spectroscopy,
angular-resolved UV photoemis-
sion, and x-ray photoelectron
spectroscopy study. Langmusr
6:1282-88.

Cohen, M. R., and R. P. Merrill.
(1991). HREELS and ARUPS
and XPS of pyridine on Ni(110).
Surface Science 245:1-11.
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Cracknell, R. F, and K. E. Gubbins.
19924. Molecular simulation of
adsorption and diffusion in VPI-5.
Paper read at International Sym-
postum on Fractal and Physically
Adsorbed Molecular States, 14-15
May 1992, in Chiba, Japan.

. 19925, Molecular simula-
tion of adsorption and diffusion in
VPI-5 and other aluminophos-
phates. Paper read at 4th Interna-
tional Conference on Fundamen-
tals of Adsorption, 17-22 May
1992, in Kyoto, Japan.

Cracknell, R. E, K E. Gubbins, S.
Jiang, and S. M. Thompson. 1992.
Molecular simulation studies of
adsorpton of simple gases in
microporous materials. Paper read
at International Symposium on
Fractal and Physically Adsorbed
Molecular States, 14-15 May
1992, in Chiba, Japan.

Engstrom, §. R., D. ]. Bonsor, and
T. Engel. 1992. The reaction of
atomic oxygen with Si(100) and
Si(111). 2. Adsorption, passive
oxidation and the effect of coinci-
dent ion bombardment. Surface
Science 268:238-64.

Fu, J., A. P. Togna, M. L. Shuler,
and D. B. Wilson. 1992. Host cell
(Escherichia coli) modifications in
continuous culture affecting
heterologous protein over-
production: A population
dynamics study. Biotechnology
Progress 8:340-46.

Hammer, D. A. 19924. Simula-
tion of cell rolling and adhesion
on surfaces in shear flow: Micro-
villi-coated hard spheres with
adhesive springs. Cell Biopbysics
18:145-82.

. 19924. Simulation of cell
rolling on surfaces in viscous
shear flow: Effect of receptor-
ligand binding. Paper read at
1992 Meeting, North American
Society of Biorheology/Federa-
tion of American Societies for
Experimental Biology, 5-9 April
1992, in Anaheim, CA.

Hammer, D. A., L. A. Tempel-
man, and S. M. Apte. 1992.
Statistics of cell adhesion under
hydrodynamic flow: Simulation
and experiment. Paper read at
Blood Cell Activation and In-
flammation Conference, 29-31
May 1992, in Rochester, NY.

Harlen, O. G., and D. L. Koch.
1992. Extensional flow of a sus-
pension of fibers in a dilute poly-
mer solution. Physics of Fluids A
4:1070-73.

Jiang, S., C. Rhykerd, P. B.
Balbuena, L. A. Pohzar and K. E.
Gubbins. 1992. Adsorption and
diffusion of methane in carbon
pores of low temperatures. Paper
read at 4th International Confer-
ence on Fundamentals of Ad-
sorption, 17-22 May 1992, in
Kyoto, Japan.

Kao, C.-C., and R. P. Merrill.
(1991.) A simple model for the
calculation of the extra-atomic
relaxation energies in ionic-
solids. Journal of Physical and
Chemical Solids 52(7):909-12.

Koch, D. L., and E. S. G.
Shaqfeh. 1992. Average-equation
and diagrammatic approxima-
tions to the average concentra-
tion of a tracer dispersed by a
Gaussian random velocity field.
Physics of Fluids A 4:887-94.

Mackie, A. D., D. A. Hammer,
and A. Z. Panagiotopoulos. 1992.
Monte Carlo simulation of phase
equilibria in amphipbhilic sys-
tems. Polymer Preprints
33(1):677-78.

Panagiotopoulos, A. Z. 1992.
Direct determination of fluid
phase equilibria by simulation in
the Gibbs ensemble: A review.
Molecular Simulation 9:1-23.

Shuler, M. L. 1992. Proteins and
pesticides from the insect cell-
baculovirus system. Keynote
lecture at Second Asia-Pacific
Biochemical Engineering Con-
ference, 12-15 April 1992, in
Yokohama, Japan.

Stover, C. A., D. L. Koch, and C.
Coben. 19924. Observations of
fibre orientation in simple shear
flow of semi-dilute suspensions.
FJournal of Fluid Mechanics
238:277-96.

. 1992b. Molecular simu-
lation of phase equilibria in
polymer systems. Polymer Pre-
prints 33(1):547-48.

Szleifer, I., and 4. Z.
Panagiotopoulos. 1992. Determi-
nation of the chemical potential
of polymeric fluids from Monte
Carlo simulations. Paper read at
meeting of American Physical
Society, 16-20 March 1992, in
Indianapolis, IN.

Tanaka, H., and K. E. Gubbins.
1992. Structure and thermody-
namic properties of water-
methanol mixtures: Role of the
water-water interaction. Fournal
of Chemical Physics 97:2626-34.




CIVIL AND
ENVIRONMENTAL
ENGINEERING

Ampt, E. S, A. 7. Richardson, and
A. H. Meyburg , eds. 1992. Selected
readings in transport survey method-
ology. Melbourne: Eucalyptus Press.

Brutsaert, W 1992. Stability cor-
recton functions for the mean
wind speed and temperature in the
unstable surface layer. Geophysical
Research Letters 19:469-72.

Brutsaert, W, and M. Sugita.
19924. Regional surface fluxes
from satellite derived surface
temperatures (AVHRR) and
radiosonde profiles. Boundary-
Layer Meteorology 58:355-66.

. 19925. Regional surface
fluxes under nonuniform soil mois-
ture conditions during drying. Wa-
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LETTERS

Editor:

In the last issue of the Cornell Engineering Quarterly you asked
for comments on the presentation of the material. I must confess
that the articles are much too technical for me to follow. They
read like technical dissertations written by research scientists,
which, of course, they are.

Your magazine is called “Cornell Engineering,” but I can’t re-
call the last ime I read something pertaining to Engineering. I
am concerned about the trend to make Cornell a research ori-
ented institution. We are getting further and further away from
an Engineering College.

To quote from your article: “Faculty members who are used
to writing for scholarly journals sometimes find it difficult to ad-
dress a2 more popular audience.” I pity the poor students! How
do such faculty members teach Engineering? They would be lost
in industry where one is constantly trying to sell a project or
explain technical matters to nontechnical management or finan-
cial personnel.

Frederick G. Miller, 35

Chatham, Massachusetts

Editor:

I, for one, prefer the 8-1/2"x11" format of the Cornell Engi-
neering Quarterly.

Concerning the level of presentation, I prefer the high level
currently used. So much of the media, in trying to make things
accessible, have left the intelligent reader starving for more. The
higher level distinguishes the CEQ from more simplistic science
publications. Please continue to stretch our horizons.

John H. Stuart, ’89

Fairfax, Virginia

Editor:

1) I think I preferred the earlier design of the magazine since
Iwassoused toit. ... However, given the fact that the new design
is in place, it probably makes no sense to revert to the original
design.

2) Please do not change the level of the articles. I firmly be-
lieve that the faculty are doing an outstanding job in relaying
their ideas to specialists trained in other areas. I find all of the
articles accessible and interesting.

Edl Schamiloglu, Ph.D. ’88

Assistant Professor, Electrical and Computer Engineering

University of New Mexico

Albuquerque, New Mexico

Editor:

Your magazine is excellent. A compromise on authors would
be OK, but please continue at the high level. If staff can write at
the same high level, staff authorship would not be a letdown.

E. C. McIrvine, Ph.D. ’59

Consultant, R&D Management

Pittsford, New York

36 Cornell Engineering Quarterly

Editor:

I can offer my opinion as a nonengineering regular reader
(my field is languages and linguistics). When my husband [Pro-
fessor William L. Maxwell, Operations Research and Industrial
Engineering| brings home the Quartery, I always read it all—
partly because it is his field, partly to keep up to date with techni-
cal advances, pardy to see specifically what Cornell is doing, and
partly because, as in the last issue, some of the articles are in the
area of environmental studies, which is the field of our under-
graduate daughter. T do not find the articles too technical and I
can understand them. I see no need for any significant change.

Judith B. Maxwell

Ithaca, New York

Editor:

T suggest that you retain the present focus on articles written
by faculty and technical staff. However, you might want to have
an occasional article written by you or another professional writer.
This could be on some unusually complex area or issue where a
vantage point from a skilled writer who is not an expert might
help to make a subject accessible to a broader group of readers.

Another approach that might prove popular would be to have
an occasional interview, where you could draw out reactions to
your own questions. Such interviews could be either on technical
subjects or on educational issues, priorities, trends, and develop-
ments. It would familiarize readers with the human side of the
college and the many personalities that make Cornell such an
interesting and stimulating place.

Richard N. White

Professor, Civil and Environmental Engineering

Cornell University

Ithaca, New York

Erratum: Due to a printer’s ervor, the photograph on page 13 of the
summer issue was inverted. Consequently, the coordinated movement
referred to in the caption actually appears in the lower right.
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