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COMING UP ON ASME.ORG

Video: Design Ethnography and 
Global Health Technologies
A University of Michigan professor, 
Kathleen Sienko, discusses how conven-
tional engineering design processes can 
be supplemented by methods derived 
from social science. ME

VIDEO: 3-D ORGAN PRINTING: 

PROMISES AND CHALLENGES
In this video filmed at IMECE 2013, 
Ibrahim Ozbolat, a University of Iowa 
professor, talks about some of the 
recent technologies in 3-D organ print-
ing and their promises and challenges.

PODCAST: ADVANCED MANUFAC-

TURING FOR THE FOOD INDUSTRY
Jeff Korengel of ConAgra Foods 
discusses the ways that advanced 
manufacturing is impacting the food 
industry and how it will continue to do 
so in the future.

HERE ARE SOME WHO DEMEAN THE SKILLS OF RACECAR 

drivers by joking that they merely drive around 
in circles. Such people would have a field day 
with funny car drivers. After all, they merely go 
in a straight line at 200-plus mph, and some-
times with only parachutes to stop them.

For these articles 
and other content, 
visit asme.org.

Powering Up With Particulate Computers
Computers keep shrinking but the latest leap is huge—into the millimeter scale. 
With power in the picowatt range, the University of Michigan’s snowflake-sized chips 
can draw power from light, soil, or temperature differentials. They can take pictures, 
measure heat, and detect movement. And they can transmit all that data wirelessly. 
The challenge of making such a fleck of computer is not found in any one component, 
but in putting it all together.  

NOTHING FUNNY
ABOUT THESE CARS

Foam and Football
At Brigham Young University, a mechani-
cal engineering graduate student's work 
with foam attempts to stem the tide of 
concussions in football.

Zero to 60? Drag racers achieve 
up to 4.5 g in just 18 feet.
Photo: ©2013 autoimagery.com
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Instead of destina-
tions and deadlines, 
the U.S. space pro-
gram should develop 
technical capabilities.
BY JAMES A. VEDDA

Tech Buzz: This flat-
packing shelter expands 
to sleep ten. P. 10
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Mobile apps gain traction 
with engineers. 

BY JEAN THILMANY
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In this month’s 

Hot Labs, researchers 
turn to natural forms 
for inspiration in de-

veloping new solutions 
to robotic motion.

BY JEAN THILMANY

ANIMAL TO ROBOT

ONE-ON-ONE
Rodney Brooks, 
developer of the Roomba 
and Baxter robots, talks 
about applying lessons 
from insect behavior 
to the field of automation. 
BY ALAN S. BROWN
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BUMBLEBEE FLYING
Researchers study 

how bees fly so they can 
build better UAVs.

BY JAMES PERO
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join us for this 
free webinar! WEBINAR SERIES

Heat Transfer 
in Solids and Fluids
Heat Transfer 
in Solids and Fluids

Register today at http://bit.ly/me-webinar-jan16

Sponsored by:

MODERATOR: 
JOHN FALCIONI
Editor-in-Chief
MECHANICAL ENGINEERING

SPEAKERS: 
NICOLAS HUC
Product Manager Heat Transfer
COMSOL

JENNIFER SEGUI
Technical Marketing Engineer
COMSOL

This webinar demonstrates how to use
multiphysics simulation to model heat
transfer to optimize and verify the
performance of your designs. 

A demo in the COMSOL environment
features a multiphysics model of a heat
sink with temperature-dependent
material properties that shows you how
to couple heat transfer to other physics.
Examples are shown throughout that
explain how to simulate different aspects
of heat transfer, including convection,
conduction, and radiation; chemical,
electromagnetic, and acoustic heating;
and structural thermal expansion. 

The webinar concludes with a 
Q&A session.

Multiphysics simulation of an aluminum heat sink 
for cooling of components in electronic circuits. 
Heat transfer by conduction, convection and radiation are taken 
into account where all material properties are temperature-dependent.



|| FOLLOW @JOHNFALCIONI 
FROM THE EDITOR

FEEDBACK

Is mechanical 
engineering at a 
disadvantage vs. other 
disciplines? Email me. 

falcionij@asme.org

N o one’s better at telling the story of 
Vivek Ranadivé than author Malcolm 
Gladwell, whose newest book, David 

and Goliath, offers the premise that there 
are advantages to having disadvantages. Or 
as he says, “We misread battles between 
underdogs and giants.… We underestimate 
how much freedom there can be in what 
looks like a disadvantage.”

Gladwell points out that David, who was 
small but accurate with a slingshot, turned 
the tables on the much bigger and powerful 
Goliath, who was slow and blurry-eyed.

On the surface Ranadivé doesn’t really 
appear disadvantaged at all. He is a smart 
guy and by all reasonable standards hugely 
successful. He earned his engineering bach-
elor’s and master’s degrees from MIT and an 
MBA from Harvard, and he’s the new owner 
of the Golden State Warriors NBA franchise. 
He’s not, seemingly, a “David.”

But Ivy League-trained engineers don’t 
fit the usual prototype of NBA team owners, 
especially Ranadivé who recently became 
the first Indian-born basketball franchise 
owner in the U.S. For him, it all began after 
the unlikely scenario of taking his middle-
school daughter’s basketball team to the na-
tional finals. At that time, Ranadivé knew no 
more about basketball’s “hardwood” than he 
did the hardwood in his living room. He had 
never even held a basketball in his hands 
before volunteering to coach his kid’s team 
and knew nothing of fast breaks, jump shots, 
or layups. Because he was unencumbered 
by his lack of basketball know-how, he was 
able to turn what was the disadvantage of 
not knowing conventional coaching wisdom 
into a strategy that turned his unlikely group 
of basketball novices into a top team.

For him, the established ways of suc-
cessfully coaching basketball didn’t exist 
because he was unaware of them.

Gladwell insists that there are lessons to 
be learned from what are apparent situ-
ational shortcomings.

In a recent paper called “Student De-
mographics and Outcomes in Mechanical 
Engineering in the U.S.,” which is under 
review for publication in an engineering 
education journal, researchers found that 
there are shortcomings in the profession. 
Even though mechanical engineering is the 
largest engineering discipline, awarding 23.2 
percent of engineering degrees in the United 
States and Canada, it lacks diversity when 
compared to other engineering disciplines.

In the U.S., 18.9 percent of all engineering 
graduates are women, but only 12.4 percent 
of mechanical engineering graduates are 
women, according to the research. In fact, 
until recently electrical engineering and 
computer engineering had smaller propor-
tions of women. But now mechanicals hold 
the dubious distinction.

The “benefits of identity diversity include 
more innovative groups, engagement in 
active thinking processes, growth in intel-
lectual engagement and motivation, and 
growth in intellectual and academic skills,” 
the researchers say.

So while the disadvantage of the disci-
pline is an underrepresentation of women 
and other groups, the “slingshot” part of 
this story is that mechanical engineering is 
sticky. In other words, students who major in 
mechanical engineering tend to graduate as 
mechanical engineers.

As the new year dawns, leading mechani-
cal engineering educators can look at the 
story of David and Goliath, and that of Vivek 
Ranadivé, and realize that a disadvantage 
can quickly be turned into advantage. As 
long as they don’t underestimate how much 
freedom there can be in what looks like a 
disadvantage. ME

John G. Falcioni
Editor-in-Chief

THE BENEFITS OF 
DISADVANTAGE



Others say they’re FAST...

Proto Labs’ entire operation is optimized to deliver quick-turn CNC 
machined and injection molded parts in as fast as one business day. 
We manufacture parts every day for thousands of customers, many of 
whom come to us at the last minute with dozens of designs they need 
to test ASAP. Since 1999, we’ve produced tens of thousands of molds, 
and shipped tens of millions of parts to our customers all over the world.

Sure, it’s our technology that allows us to make your parts faster 
than anyone else. We back it up with large-scale global manufacturing 
facilities with hundreds of CNC machines and injection molding presses 
on three separate continents.

Whether your project calls for a few machined parts or thousands of 
molded parts from 50 diff erent designs—we have the scale to meet your 
needs. Every time!

But do they have the

to deliver?SCALE

ISO 9001:2008 Certifi ed  •  ITAR Registered

Call 877.479.3680 
or visit www.protolabs.com

Check out 
our virtual tour!

© 2013 Proto Labs, Inc.

Visa/Mastercard Accepted

Injection Molding 
Part Design

for Dummies
Find out how to get 
better parts faster 
by understanding 

the basic principles 
of the injection 

molding process. 
Request your 
free book at 

protolabs.com/parts.
Enter code ME14A.



There are many good resources 
available on this topic, and I assume 
your graphical design team is familiar 
with some of them. If they are not, 
you have the wrong team. Please 
dispense with this nonsense and get 
back to basics. My head hurts!

Mark Wojcik, Littleton, Colo.

DYNAMIC APPRECIATION

To the editor: Thank you very much 
for adding the Dynamic Systems and 
Control Magazine to Mechanical Engi-
neering. Please continue this practice.

Dudley M. Jones, ASME Life Member, 
Princeton, N.J.

LET'S GET ACTIVE

To the Editor: ME magazine's Novem-
ber cover read: "Why Countries Need 
to Keep Making Things."

Well, during my career, I’ve watched 

LETTERS & COMMENTS

One reader takes us to task for our design, while another 
asks engineers to be more engaged in policy discussions. 
And a reader comments on the value of travel.

 NOVEMBER 2013 

Reader Redler 
is discouraged by the 
effects of oursourcing.

CHARTING DISPLEASURE

To the Editor: The purpose of this let-
ter is to express my displeasure with 
the direction Mechanical Engineering 
magazine has taken in graphical de-
sign of its charts, graphs, and tables. 

The past several issues have 
featured a wide array of visual night-
mares, full of meaningless and 
confusing pictures, symbols, textures, 

elements, color schemes, perspec-
tives, and fonts.

The entire purpose of visually dis-
playing data is to improve understand-
ing. Your change in style has done just 
the opposite. Some of these displays 
are so full of “chart-junk” they are vir-
tually unintelligible. I would expect this 
from a mainstream media publication, 
but not from a journal targeting the 
engineering community.

 COMMENT

hourly rates or under non-competitive 
long-term contracts. 

It also had purchased tickets to sport-
ing events and other entertainment for 
customers. These expenditures stopped 
after the company was sold. 

I decided to visit the offices of each 
division manager, to get a better idea of 
business prospects. I wanted to know 
of current inquiries and future leads for 
their products.

My first visit was to Sven, the manager 
of the oven and furnace division.

After I shook his hand and sat in front 
of his desk, Sven said, “Don’t expect me 
to stay employed here in this company.” 

SOMETIMES IT TAKES MORE—LIKE A BIT OF LUCK

After I accepted the position, I found 
to my dismay that the company was 
short of cash, and also was facing 
a time of change in its key business 
relationships.

It had enjoyed cozy arrangements 
with several large customers, but 

many of the key purchasing agents 
were retiring. My company was told 
it would have to bid competitively for 
future contracts. 

The staff had rarely done competi-
tive estimating. It was used to having 
the privilege of working at accepted 

N ear the end of 1981, I accepted the position of presi-
dent at a company that designed and sold products 
including industrial ovens and nondestructive inspec-
tion systems. A group of investors had just bought it.

This was an opportunity to lead an engineering company. 
I had started in engineering as a boy apprentice.



the side-effects of "outsourcing" force 
engineers to shift their analytical 
skills to other industries and profes-
sions, like finance and health care. I’ve 
listened to engineers (often at ASME 
meetings) tell me that they discour-
aged their children from pursuing 
engineering careers. 

Over the past twenty years I, along 
with my peers, have been a witness 
to corporate America’s irresponsible 
short-term business practices and how 
they have slowly decimated a gen-
eration of engineers. My frustration is 
palpable—especially when I think about 
the layers of myopic corporate manag-
ers driving policies on manufacturing. 

So, until I see real change, the only 
salute corporate conglomerates and 
private equity firms will see from me 
is the kind you might see on the New 
Jersey Turnpike.

As engineers dive into the changes 
expected by industry, we should learn 
to engage in discussions on policy and 
play a more active role in government. 
We also need to play a more active role 
in promoting the importance of engi-

FEEDBACK 
Send us your letters and comments 
via hard copy or e-mail memag@
asme.org (use subject line "Letters 
and Comments"). Please include full 
name, address and phone number. 
We reserve the right to edit for 
clarity, style, and length. We regret 
that unpublished letters cannot be 
acknowledged or returned.
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neering and applied science wherever 
the message might be heard, be it a 
classroom or a Hollywood studio. His-
torically, I believe that our collective 
efforts to that end have been poor.

Mike Redler, Bridgewater, N.J.

AUTOMATED LAWN CARE

To the Editor: American homeown-
ers will certainly welcome the big 
“beetles.” Although they have not 
been spotted in the suburbia yet, 
their invasion is imminent. The 
sooner the better. I am referring to 
beetle-shaped robotic lawnmowers 
(“Robots Cut Grass With Class,” Sep-
tember 2013). When it happens, the 
summer weekends would be more 
enjoyable with quietness and without 
a non-enjoyable weekly chore. Trim-
ming along the curb and around 
flower beds, which are often missed 
by the lawn service providers, would 
become a thing of the past.

The manufacturing companies 

should consider adding into the 
robots a capability of fertilizing the 
lawn as well. Then, every lawn in 
the neighborhood will look lush and 
dandelion-free.

Arjun Prasad, P. E., Ivyland, Pa.

Sven said that he had been with the 
previous owners for many years, and 
they did not advise him that the company 
was for sale. He shouted that he would 
not stay here under a new manager. 

I immediately thought, “If this man 
leaves the company how am I going to 
replace him?” I would have to brush up 
on my thermodynamics. 

I changed the subject and asked if 
he was from Sweden. He looked at me 
ferociously and demanded, “Why do you 
ask if I am from Sweden?” 

I replied that I had visited Sweden. He 
then said loudly, “Where did you go in 
Sweden?” 

I replied very quickly, “Vasteras.” 
He became so excited that he shouted 

to the people who could hear him, 
“Guess what, Bill has been to my home 
town.”

Then he barked, “Why did you visit my 
home town?”

I said that I had visited a friend who 
worked for the ASEA Company. 

Sven shouted again. “Guess what, 
Bill has been to my former company in 
Sweden.”

Sven had served his apprenticeship at 
ASEA in Vasteras.

I am pleased to say that Sven stayed to 
assist me in the work of the company and 

to this day he is still my friend.
The story shows that it takes more 

than being a qualified engineer to man-
age a company, because my tale may be 
different if I had not accepted my friend’s 
invitation to visit him in Sweden in the 
early 1950s.

I am fortunate to have had a friend who 
worked for the ASEA Company and lived 
in Vasteras. What if my friend had worked 
for Volvo and resided in Gothenberg? I 
might have become the reluctant oven 
and furnace designer and estimator.

WILLIAM L. DEAN, P.E., is a retired mechanical 

engineer who lives in Los Angeles.

Correction: The November 2013 supplement 
honoring ASME Fellows included an incorrect 
photograph with the biography of Delfo 
Bianchini. The photo was of Abdollah Afjeh 
who was named a Fellow in 2012.



adjustable legs. They are divided into three segments, which 
can be fitted with toilets or showers, as needed.

García Mayor says he designed the Cmax to dignify and 
improve the quality of life of people made homeless by natural 
disasters and wars. 

He has been trying to bring Cmax to market for years. Al-
though he had an opportunity to roll it out in the U.S. in 2007, 
his dream was to start in his own country. Early last year, the 
Argentine Foreign Ministry finally asked him to submit his 
project for review. 

Since then, García Mayor unveiled a Cmax prototype at the 
Humanitarian Aid Forum in Washington and gave a presenta-
tion at the United Nations in New York. “The light is now on the 
verge of turning green on this project,” he said. 

Cmax caught the eye of a fellow Argentinian, Pope Francis, 
who met García Mayor in person at the Vatican in September. 

García Mayor later described the meeting for La Nación, a 
newspaper based in Buenos Aires: “His Holiness told me that 
the project was blessed by God and that it demonstrated how 
we can make a better world, by thinking of our fellow men, of 
those who suffer. I promised I would continue to work toward 
this goal. We gave each other a brotherly embrace, the kind 
that signals you will see each other again.” ME

JAMES PERO

Cmax shelters are equipped with survival kits, 
collapsible furnishings, and electrical connections. 
Separate sanitary facilities can contain toilets and 
showers.

Named for his younger brother, Carlos Maximiliano, the Cmax is 
an emergency shelter that combines advantages of tents with those 
of trailers. It ships and stores flat like a tent, and two people can set 
one up in 11 minutes. 

The Cmax rests above the ground when it’s open, with a solid floor 
supported by 10 adjustable aluminum legs. The shelters contain 
survival kits, collapsible furnishings, and electrical connections. 
They can sleep as many as ten. 

Made of polypropylene, aluminum, and polyester, the shelter can 
reportedly withstand high wind and heavy rainfall. The system costs 
about $3,000—more than some tents, but less than a trailer. 

Separate sanitary facilities are made of plastic and also rest on 

HOUSING THE DISPLACED

QUICK FACTS: 

WHAT IT IS:
Cmax emergency shelter.

THE IDEA:
Folds up like a tent, but 
remains above ground with 
a rigid floor like a trailer.

SET-UP TIME:
11 minutes for two people. 

MATERIAL:
Polypropylene, aluminum, 
and polyester.

COST:
Approximately $3,000. 

IT ISN’T OFTEN THAT A GRAD SCHOOL PROJECT CAN LAND YOU A VISIT 

with the Pope. But anyone who’d like to try may want 
to talk to Nicolás García Mayor. In 2001, at the age 
of 21, he developed the Cmax System as a graduate 
student in industrial design at the Universidad 
Nacional de La Plata in Argentina. During a general

audience at the 
Vatican, Pope 
Francis met Nicolás 
García Mayor, the 
inventor of Cmax.
Photo: L’Osservatore 
Romano

The Cmax System combines advantages 
of tents and rigid emergency shelters. It 
ships flat but has a solid floor with room 
to sleep as many as 10.
Image: CMAX systems



The Innovative and Entrepreneur-
ial University: Higher Education, 
Innovation, and Entrepreneurship 

in Focus by the U.S. Department of 
Commerce reports that universities 
across the country have developed 
programs to support innovation and 
entrepreneurship. That effort strength-
ens  regional economies. 

Another report, Sparking Economic 
Growth 2.0, is the product of the Science 
Coalition, an organization of research 
universities. It looks at 100 companies 
created by federally funded research 
programs in schools. It argues that 
federal funding for R&D is an eco-
nomic engine and concludes that a 
decline in funding could inhibit future 
innovation.

The Department of Commerce’s 
Office of Innovation and Entrepreneur-
ship spoke to representatives of 131 
colleges and universities for its report. 
The authors concluded that “America’s 
higher education institutions are em-
bracing the importance of innovation, 
commercialization, entrepreneurship, 
and the creation of economic value for 
their communities.”

According to the report, “Hundreds 
of colleges and universities across 
the U.S. are creating entrepreneur-
ship programs with the short-term 
objective of creating educational value 
for their students and the long-term 
objective of driving economic growth 
in their communities through locally 
developed enterprises. Nearly all of 
the university leaders that participated 

in the discussion emphasized the 
importance of the U.S. government 
and the university community working 
together to maximize innovation com-
mercialization.”

The Science Coalition wrote of its 
sample of 100 companies: “They are 
bringing to market transformative in-
novations in energy, medicine, defense 
and technology; creating new jobs and 
boosting local economies; and suc-
ceeding at rates greater than most new 

businesses in the United States.”
Although it mentions the effects of 

sequestration, the report says that, as 
a percentage of total U.S. government 
spending, federal funding for R&D has 
declined over the past decade.

The report argues, “Were it not for 
the federally supported research con-
ducted over years—and in many cases, 
decades—these companies, their 
products and services and the jobs and 
economic growth that have resulted, 
likely would not exist today.”

Both reports are available online, 
and can be found by searching for 
them by their titles. 

“AMERICA’S HIGHER EDUCATION 

 INSTITUTIONS ARE EMBRACING 

 THE  IMPORTANCE OF INNOVATION, 

 COMMERCIALIZATION, ENTREPRE-

 NEURSHIP, AND THE CREATION OF 

 ECONOMIC VALUE FOR THEIR 

 COMMUNITIES.”
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study by the National 
Science Foundation 
reports that various 
state-level agencies 

invested $1.4 billion in research 
and development during fiscal 
2011, an 11 percent increase 
over the previous year. Another 
$109 million went into facilities 
to support R&D.

More than two-thirds of the 
total funding went to external 
recipients: About $477 million to 
academic institutions, and more 
than $388 million to companies 
and individuals. 

According to the NSF, the larg-
est share of state agencies’ R&D 
expenditures (24 percent) were 
for projects related to environ-
ment and natural resources. 
Energy-related R&D projects 
accounted for 18 percent of total 
R&D expenditure.

New York led with expendi-
tures of almost $183 million. 
Ohio came second with just over 
$159 million. 

The data for fiscal 2011 and 
2010 were collected by the NSF 
from the 50 states, the District of 
Columbia, and Puerto Rico. They 
are the most recent available. 

The statistics, including 
spending by state, are available 
online at http://www.nsf.gov/
statistics/infbrief/nsf14300/. 

TWO SEPARATE PUBLICATIONS ISSUED LAST 
fall look at contributions that colleges and 
universities have made to private enterprise, 
with federal support. 

Two Groups Argue 
FOR Federal Aid to R&D

INCRREASEE IN SSTATTE-LEEVELL
R&DD SPEENDING IN 20011
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TRANSPORTATION SYSTEMS, OR AT LEAST THE SPEED WITH WHICH 
they deliver people and freight to their destinations, have remained 
technologically stagnant in the U.S. since the demise of the supersonic 
Concorde airplane. High-speed rail is now common in Europe, China, 
and Japan, and magnetic-levitation has proven itself in China and 
Japan. In the U.S., Amtrak’s high-speed Acela is stuck at regular speed 
because of track limitations while California’s at least $70 billion Los 
Angeles to San Francisco plan is moving fitfully. Other proposals remain 
stalled as skeptical government officials worry over high capital costs.

WASHINGTON

GLOBAL

NAE LOOKS AT ETHICS EDUCATION
THE NATIONAL ACADEMY OF ENGINEERING 
has published a summary of a workshop on best 
practices for ethics education programs in science 
and engineering. 

The workshop, Practical Guidance on Science and 
Engineering Ethics Education for Instructors and Ad-
ministrators, was held in December 2012. The NAE’s 
Center for Engineering, Ethics, and Society and the 
National Center for Professional and Research Eth-
ics of the University of Illinois at Urbana-Champaign 
collaborated on the event.
The workshop focused on four key areas: goals and 
objectives for ethics instruction, instructional as-
sessment, institutional and research cultures, and 
development of guidance checklists for instructors 
and administrators. 
Over recent decades, colleges and universities in 
the United States have increased the formal ethics 
instruction they provide in science and engineering. 
Today, science and engineering programs socialize 
students into their obligations in the conduct of sci-
entific research and in the practice of engineering. 

The 90-page report is available through the National 
Academies Press website, www.nap.edu.

LUXURY CARS RECALLED IN CHINA
TWO GERMAN AUTOMAKERS HAVE ISSUED  
recalls for luxury cars sold in mainland China, accord-
ing to reports by Xinhua, the state news agency.
Volkswagen has recalled 113 Bentleys and 104 Lambor-
ghinis because of a potential problem with the brakes. 
Porsche recalled 218 vehicles because a software 
defect gives an inaccurate reading of fuel levels.

The affected Bentleys include vehicles made between 
July 2006 and June 2010. The Lamborghini recall 
involved cars produced between August 2006 and May 
2010. The stainless steel screws that attach the rotors 
to the metal hub in the cars’ carbon ceramic brakes are 
susceptible to corrosion in salty conditions. Authorized 
Bentley and Lamborghini dealers in China replaced the 
screws. 

The Porsche recall was due to a software design defect 
in the vehicles’ instrument panel systems. The company 
recoded instrument panels free of charge.

Xinhua attributed to the information to China’s General 
Administration of Quality Supervision, Inspection, and 
Quarantine. 

In an attempt to greatly shake things 
up, Elon Musk has unveiled a concept 
called Hyperloop that would send up to 

28 people sitting in pods hurtling through 
elevated vacuum tubes at speeds reaching 
800 miles per hour, great enough to reduce 
the travel time between Los Angeles and 
San Francisco to 30 minutes. He claims 
the first phase of the Los Angeles-San 
Francisco route could be built for $6 
billion, and envisions Hyperloop taking 
advantage of existing rights-of-way by 
being built in the medians of highways 
or Interstates. Although the scheme was 
greeted with much skepticism, Musk’s 
track record of success with SpaceX, Tesla, 
and PayPal gives the concept credibility. 
And by opening up the project for review 
and actively seeking input on its feasibility, 
he’s hoping the idea won’t be dropped like 

last week’s news.
Already, high-end transportation soft-

ware developer Ansys in Canonsburg, Pa., 
mocked up a virtual system of Hyperloop’s 
components—the transportation pod and 
tube—from artist’s renderings and ran an 
analysis of the basic plan. Ansys executives 
think Hyperloop is viable, although things 
need tweaking.

The Transportation Research Board, one 
of six divisions of the National Research 
Council, won’t look at it at least until its 
annual meeting this month, if committee 
members want to put it on the agenda, 
says Caroline J. Rodier, the associate 
director of the Urban Land Use and Trans-
portation Center at the University of Cali-
fornia, Davis. She chairs TRB’s committee 
on emerging and innovative public trans-
port and technologies. “It’s continued on page 14»

INVESTIGATING 
HYPERLOOP’S VIABILITY 
Renderings of Hyperloop, 
a proposed transportation 
system that would exceed 
the speed of sound.
All images: SpaceX.com
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INVESTIGATING
HYPERLOOP’s VIABILITY

They asked the Solar Electric Light 
Co., or SELCO, of Bangalore, for 
ideas. The energy services com-

pany aims to meet the needs of those 
with inadequate access to energy.

Powering their machines with solar 
panels would have been too costly. SEL-
CO then took a different tack and asked 
if the machines, not the panels, might be 
the problem, said Harish Hande, SELCO’s 
founder.

“We were designing solar for inef-
ficient sewing machines. Nobody was 
complaining about inefficient sewing 
machines, but everybody was complain-
ing about solar being expensive. And 
solar was expensive because we were 
designing for inefficiencies,” Hande said 
in a video produced by the Yale School 
of Management and Change Observer 
(http://youtu.be/FkkSkMjC07I).

The cooperative’s imported machines 
were overpowered, designed for thicker 
fabrics than the women worked with, 
Hande said. 

SELCO surveyed the sewing ma-
chine market and found that there were 
machines available with more modest 
energy needs. While these machines 
were not suitable for all fabrics, they 
were powerful enough for the garments 

on which these women worked. 
Given the reduced energy require-

ments, SELCO designed a hybrid solar 
power system that could power the 
co-operative for five hours a day. As an 
added benefit, the new machines came 
with pre-programmed designs that 
made fine embroidery work easier and 
expanded the scope of the garments the 
women could sell.

SELCO helped the women take out a 
loan to buy five lower-powered ma-
chines. Then SELCO designed a custom 
photovoltaic system for the cooperative, 
which the women paid for with their loan. 

Now the women can work when the 
power is out and they don’t have to pay 
electric bills, Hande said. 

SELCO’s handling of the case demon-
strates two key ways to increase access 
to electricity in developing countries, 
outlined in a new white paper by the 
Center for Science, Technology, and 
Society at Santa Clara University in Santa 
Clara, Calif. 

Those ways are to tailor a power 
system to each kind of business and to 
finance the payments, according to the 
paper. ME
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SOLAR SEWING
THE POWER CUT OUT FREQUENTLY IN AHMEDABAD, A CITY 
of 6 million in Gujarat, India, and when it did, sewing machines 
at a textile cooperative shut down and the women who worked 
those machines lost money.

just too new,” she said, although some 
committee members appear interested.

As envisioned, Hyperloop would be an 
elevated, reduced-pressure tube through 
which pressurized capsules powered 
by numerous linear electric motors 
would travel. Friction and drag would 
be reduced by using air bearings on 
the tube’s inner surface. Musk calls it a 
combination of a Concorde, rail gun, and 
air hockey table.

Perhaps the most limiting problem 
with the scheme is the potential for drag 
and friction at high speed, resulting in 
choked flow throughout the tube, an 
event that would stop a pod in its tracks. 
Musk’s proposal potentially overcomes 
this with a new idea for reducing pres-
sure within the tube. It would install an 
air compressor in front of the capsule 
that would pump air that does not flow 
around the capsule to a bypass nozzle in 
the back. This reduces the amount of air 
that must flow around the sides of the 
capsule and allows the system to reach 
very high speeds.

Although the system would use linear 
motor stators 2.5 miles long weighing 
more than 3,000 tons to accelerate a 
capsule to 760 mph, the amount of power 
needed to run the system is not projected 
to be forbidding. Although each linear 
induction motor—Musk envisions one 
being placed about every 70 miles of the 
route—could use up to 65 MW of power 
during periods of peak operation, ac-
cording to Musk’s calculations, the entire 
system would use an average of just 21 
MW drawn from a solar array covering 
the upper surface of the two Hyperloop 
tubes. The motor’s rotor would be the 
only part attached to a pod and ride 
between the magnetic elements of a 
stator. Further, the motors can function 
in reverse by drawing electrical power 
from the capsule’s kinetic energy to slow 
speed. 

It was cheaper to 
buy efficient sewing 
machines than to 
build a larger backup 
power system.
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The capsules are to ride on air bear-
ings, each fitted with a set of 28 cushion 
air skis about 4.9 feet long. This avoids 
magnetic levitation, which is very expen-
sive and more difficult to control, accord-
ing to the estimates.

Capsules and motors would cost at 
most several hundred million dollars and 
the tube several billion dollars, Musk 
estimates. His plan on mounting the 
tubes on pylons built in existing rights-
of-way helps to reduce costs, he claims. 
Critics have pointed out that building in 
the median of a highway presents its own 
logistical construction problems, while 
maintenance could cause road closures. 
Hyperloop is still pricey and problematic, 

but Musk believes it will not be nearly 
as expensive as the existing high-speed 
California project.

Ansys’s analysis shows pod design 
should be altered from a tapered de-
sign to a more cylindrical one, accord-
ing to reports. It suggests that a larger 
compressor fitted to the front of the pod 
would allow more even distribution of air 

pressure across the outside of it. It also 
recommends air bearings be placed on 
the top of the pods along with the pro-
posed location on the bottom to help the 
pods stay balanced during changes in air 
pressure.

By anyone’s account, Hyperloop will 
not become reality anytime soon but the 
concept has started engineers thinking of 
how the design might be improved. Ansys 
officials say they will continue tweaking 
the design and eventually submit input. 
If others do the same, Musk will have at 
least succeeded in refocusing the concept 
of high-speed transportation. ME
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Hyperloop, partly solar powered, would run cap-
sules in low-pressure tubes.
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gripping North America. Freshwater 
resources seem increasingly strained, 
record-breaking drought now seems like 
the new normal, and climate projections 
suggest things might get worse. Some 
people are calling for cross-country water 
transfers—from the Great Lakes, say, to 
an ever-drying Texas.

We might, however, find inspiration in 
an Arabian proverb: “In the desert, any 
water will do.” Perhaps that proverb of-
fers guidance for where we should look. 
In particular, instead of piping freshwater 

across an entire continent, maybe it is 
time to look at the ocean under our feet.  

It turns out the desert southwest of the 
United States is awash in water—brackish 
groundwater, that is—hundreds of feet 
below ground. Untreated, brackish water 
contains salt levels that make it undrink-
able. But the good news is that brackish 
water requires about half the energy to 
desalt as seawater.  

Conveniently enough, that water is 
co-located with significant sunshine and 
wind. That means clean, renewable ener-
gy systems can be used to treat the water, 
which reduces the carbon emissions and 
marginal energy costs compared with the 
traditional approach of using fossil-fueled 
electricity to desalinate seawater. 

This idea of tapping our giant brackish 

T he word tantalize has its roots in 
a water-based myth: The ancient 
Greeks said the Gods afflicted Tan-

talus, a son of Zeus, with a great thirst and 
forced him to stand in a pool of water that 
always receded as he reached down to 
take a drink. So much water, yet the thirst 
is never quenched.

Sound familiar?
There is a growing global water scarcity 

crisis, and yet we are surrounded by abun-
dant water. Tragically, all that water is just 
out of reach. Some 97.5 percent of the 
Earth’s water is salty, and most of the rest 
is freshwater that is spread out in hard-to-
reach places like ice caps or deep aquifers 
or is only available one month each year 
(for example, during the monsoon season).  

As a consequence, we spend significant 
sums of energy to provide water in the 
form, location, and time of year we want it. 
In the United States, around 12 percent of 
our national energy consumption is devoted 
to pumping, heating, and treating water, 
and we’ve created massive engineered 
works, such as California’s State Water 
Project, to transcend climates and seasons. 

And with our resources, we’ve got it bet-
ter than most. China had to build its South-
North Water Transfer Project, spanning 
thousands of kilometers, to bring water to 
its cities, and billions of people throughout 
the world still remain without the basic 
benefits of piped water systems.  

There is a slow-moving water crisis 

reservoirs might seem preposterous; it 
sounds like a lot of energy, money, and 
hard work will be required to bring the 
water to the right form. But that’s also 
what naysayers said about shale gas not 
so long ago. For decades we have been 
walking over abundant, but difficult-
to-unlock, shale resources that went 
untapped while our energy security wors-
ened. Then the right combination of high 
energy prices, stable government policies, 
and technical advances all converged to 
unleash a revolution in domestic energy 
production. In just a matter of years, the 
rampant production of oil and gas from 
shale formations has changed America’s 
energy fortunes dramatically.  

The pattern could repeat itself with 
water. For decades we have been walking 
over abundant, but difficult-to-unlock 
brackish resources that have been un-
tapped while our water security wors-
ened. With the right combination of high 
water prices, supportive governmental 
policies, and technological innovation, we 
could bring that ocean beneath our feet to 
the surface as clean, fresh water. With re-
newable energy pumping and treating the 
water, we could fill our reservoirs, make 
deserts bloom, and quench our thirst 
without worrying about carbon emissions 
exacerbating our water scarcity.  

And just as with shale gas, the brackish 
water situation is similar in many other 
parts of the world.

This is a problem that mechanical 
engineers can solve.  And never have the 
stakes been higher. ME

THE OCEAN  
UNDER OUR FEET
Providing enough fresh water is a growing challenge, but 
one that is surmountable with a little innovative thinking.

BRACKISH GROUNDWATER HAS 
SALT LEVELS THAT MAKE IT UN-
DRINKABLE. THE GOOD NEWS IS 
THAT IT REQUIRES ABOUT HALF THE 
ENERGY TO DESALT AS SEAWATER.

MICHAEL E. WEBBER is the Josey Centennial Fellow 

in Energy Resources and associate professor of me-

chanical engineering at the University of Texas at Austin.
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Shape memory materials get their 
name from their ability to memorize 
a shape and revert to it when tem-

peratures change. Alloys usually show only 
a few percent change, but that is enough to 
use them as wire or spring actuators in car 
seat lumbar supports and medical device 
pumps. Shape memory polymers generally 
show larger shape changes, but they too 
are limited to simple shapes. 

Qi surpassed those limits by turning to 
3-D printing. Using one printer head, he 
deposits an elastomeric matrix that has 
some shape memory properties. A second 
head applies a glassy shape memory poly-
mer that actuates the deformations. The 
composite deforms as the fibers shrink or 
stretch within the matrix. 

Qi’s team set the shape of the composite 
by heating it to 50 to 60 °C and stretching it 
into a flat laminate. This loads the laminate 
with stress. When it cools to 15 °C, the 
laminate releases its stress by deforming. 
Qi returns the composite to its original 
shape by reheating.

So far, this sounds like any other shape 
memory composite. What the 3-D printer 

SHAPE MEMORY IN PRINTED FORM
IN HIS LABORATORY, H. JERRY 
Qi dips a plastic composite cross 
into a cold bowl of water. Within 
seconds, it folds itself into a box. 
Other flat coupons coil, twist, 
and transform into sinusoidal 
ribbons.

Qi, an associate professor 
of mechanical engineering at 
University of Colorado, Boulder, 
said the secret behind such 
radical shape shifting lies in 
combining two technologies, 
shape memory polymers and 
3-D printing. The result is a new 
type of shape memory compos-
ite that can transform itself into 
radically different shapes.

Jerry Qi prints 
shape memory 
composites that can 
fold, roll, or twist 
on their own.
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“This is our first aerostructure manufacturing facility in India. 
   We are looking at moving into the twin turbo plane market. 
   There is already a product pipeline in place which will make
   us a significant player in markets like India, where access
  to remote areas become extremely critical.”

—Anand Mahindra, chairman of Mahindra and Mahindra, in an interview with 
The Economic Times on the company’s move into the aircraft industry.V
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brings to the table is unprecedented 
control over fiber size, shape, loca-
tion, and orientation. This enables Qi to 
engineer unusual deformations into the 
composite, creating hinges, coils, and 
sinusoids.

“We can deposit fibers high or low in 
the laminate, in parallel, perpendicular, 
or at 45 degrees,” Qi said. “We can cre-
ate a lot of different fiber arrangements 
that are difficult to achieve without a 
3-D printer.” 

The concept of using 3-D printers 
to create self-assembling structures 
was originally proposed by Skylar 
Tibbits, a researcher at MIT’s Depart-
ment of Architecture, this past April. 
Tibbits demonstrated the concept with a 
simple laminate that included a strand 
of shape memory plastic.

“We advanced this concept by 
creating composite materials that can 
morph into several different, com-
plicated shapes based on a different 
physical mechanism,” said Martin Dunn 
of Singapore University of Technology 
and Design, who worked on the project 
with Qi. Other members of the team 
included Qi Ge, now a post-doctoral 
fellow at MIT, and Conner Dunn, a Colo-
rado undergraduate.

Qi is expansive about the potential 
for printing shape memory fibers into 
composites.

“The traditional way of manufactur-
ing composites, such as weaving, or 
hand laying fibers, greatly limits how 
a composite should be made, or how 
a composite should be designed,” he 
said. “We may achieve many composite 
designs with unprecedented properties 
that would not be possible to manufac-
ture using a conventional approach.”

He pointed to his sinusoidal com-
posites as an example. He created it by 
alternately printing fibers close to the 
top and bottom of the matrix. 

“This would be very hard to do by 
conventional method and would be very 
expensive if possible,” he said. “But 
we can do that in our lab cheaply and 
within an hour.” ME
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ME: Are there other special features?

R.B: One unique behavior is Baxter’s ability to use common sense, meaning it is 
aware of its job and its environment, adapting automatically to changes. Baxter  
was designed to be safe working side-by-side with humans. It doesn’t have sharp 
edges, and its joints are compliant and designed to give on impact. It can detect  
when people are within contact distance and will slow down or stop. 

ME: Researchers have worked on autonomous robots for decades. Now they are 
everywhere. Why?

R.B: I think we have reached a critical mass. Roomba is part of that, showing there 
can be mass market robots, and that ordinary people are comfortable if robots have 
the right characteristics. Also, the cellphone revolution has driven down the cost 
of cameras, GPS, accelerometers, and other sensors, so we can build sensor-rich 
robots at much lower costs than before.

ME: What got you with robots?

R.B: I’m from Adelaide, South Australia. In 1962, my mother bought me two American 
books, one on electricity and one on computers and giant brains, which included  
robots. I was seven years old. I started trying to build computers and robots then,  
and have never stopped. I can’t explain why. It was an emergent behavior. ME

RODNEY BROOKS REVOLUTIONIZED AUTONOMOUS ROBOTICS  
in 1986 when he introduced subsumption architecture. It 
generates complex and seemingly intelligent actions, which 
emerge from layers of simple rules. He went on to found 
iRobot, which uses those emergent behaviors to guide the 
Roomba robot vacuum cleaner as well as sophisticated 
military robots. His most recent venture, Rethink Robotics, 
makes Baxter, a humanoid manufacturing robot. 

ME: What led you to subsumption architecture?

R.B: I was stuck in a village in southern Thailand 
for a month in the summer of 1984 and watched 
lots of insects. They navigated the world with 
much less computational power than our main-
frame computers, which could not do that, and 
they did it one thousand times faster than our 
best robots. I realized that they must organize 
their computation differently. That led me to re-
think computation organization, which ultimately 
lead to subsumption architecture. Later, when 
I slowed down videos of insects, I realized that 
they made mistakes all the time, but that their 
overall behavior was robust. 

 
ME: Early on, you built an insect-like robot, 

Genghis, that showcased emergent behaviors.

R.B: We were interested in building a robot that 
could traverse the rough terrain of the Moon 
or Mars without being driven from Earth. With 
regard to Genghis’s emergent behaviors, there 
is no “walking” program. Rather, there are lots 
of little behaviors about how legs should react 
to various circumstances—lift up at the back 
of their travel, stiffen at the tilted-down end of 
the robot, lift higher when a collision happens 
while swinging a leg forward. There were about 
12 such rules. Out of that comes walking, not 
clockwork-like walking where each leg does 
the same thing on each stroke, but walking that 
adapts to get the robot over very rough surfaces.

ME: How did Genghis lead to iRobot and 
Roomba vacuum cleaners?

R.B: Subsumption architecture, later called 
behavior-based programming, let us build 
robots that could reliably execute tasks in the 
real world, rather than just in benign laborato-
ry environments. In the early days, iRobot built 
robots designed to operate reliably on other 
planets, in caves, urban conflict environments, 
and in people’s living rooms. [Roomba and the 
others] all used variations on subsumption 
architecture, and got by with the rather small 
computers that one could put onboard a mobile 
robot in the early 1990’s.

ME: Your newest project is the Baxter  
manufacturing robot. What sets it apart?

R.B: Most robotic arms used on factory floors 
cost hundreds of thousands of dollars and 
require specialized engineers to manage them. 
Baxter costs $22,000 and can be trained by 
most employees without special training. It 
only takes an average of 10 to 15 minutes to 
train a Rethink robot for a simple task. Our 
robots are instantly useful. 

Q&A RODNEY BROOKS

Rodney Brooks with Baxter, Rethink 
Robotics' $22,000 factory robot.
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FLUIDIC MOVEMENT

TECH BUZZ || HOT LABS BY JEAN THILMANY

T he researchers from Virginia Tech in Blacksburg working 
on a project for the U.S. Navy needed to design robots and 
vehicles that use the least amount of battery power to go a 

great distance. They looked to jellyfish, which are known for their 
great efficiency, for some guidance. 

The Virginia Tech scientists found that rather than moving con-
tinuously through water while swimming, jellyfish pause between 
contracting and expanding their bell-shaped bodies. This creates 
a vortex that pushes them forward, according to Shashank Priya, 
associate director of the Center for Intelligent Material  
Systems and Structures at Virginia Tech, who led the project. 

In essence, the creature displaces the water behind itself,  

One source of inspiration for industrial design  
is the natural world. The solutions that Nature 
has found to make materials stronger or more 
flexible have found their ways into engineered  
products. Researchers are now looking at  
the ways creatures move to design the next  
generation of moving machines.

THE LAB Center for Intelligent Material Systems and Structures 
at the Virginia Tech College of Engineering, Blacksburg;  
Shashank Priya, associate director. 

OBJECTIVE Study marine creatures’ locomotion to work towards 
the design of lifelike autonomous robotic jellyfish for the U.S. Navy.

DEVELOPMENT Discovering how jellyfish move and implement-
ing that movement into robots.

Researchers at Virginia 
Tech are working on a 

project that could put life-
like, autonomous jellyfish 

robots in waters around 
the world. Here, they  

work on the mechanisms 
of propulsion.  

Photos: Amanda Loman/
Virginia Tech.

ANIMAL 
TO ROBOT
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A HALTING SLITHER

See the prototype in action at www.youtube.com/watch?v=t4oQos_LYyc.

S lithering, rather than walking, allows animals of all 
sizes—from worms to pythons—to move through 
rugged terrain by maneuvering over or around vari-

ous types of obstacles. That’s why this form of limbless 
locomotion is of keen interest to those in the robotics field, 
said Satyandra Gupta, a mechanical engineering professor 
in the Institute for Systems Research.

“Currently robots that use limbless locomotion do not 
come close to their natural counterparts in terms of ca-
pabilities. We do not yet have access to engineered actua-
tors that can match natural muscles found in biological 
creatures,” Gupta wrote on his blog, Pursuit of Unorthodox 
Ideas, http://unorthodoxideas.blogspot.com.

But a graduate student in his lab, James Hopkins, has 
created a robotic prototype that moves faster than a snake 
using a halting-slithering motion. It could one day be used in 
search and rescue efforts, Gupta said.

To overcome legless animals’ slow speed, Hopkins dra-
matically exaggerated the way some snakes move through 
expanding and contracting, called rectilinear gait. He 
designed a mechanism to expand and contract the robot and 
created the mechanism on a 3-D printer.

The prototype robot moves at one mile per hour, a speed 
linearly proportional to the length of the robot, Gupta said. 
Doubling the length should allow the robot to move at two 
miles per hour, though the motors used in the current de-
sign won’t allow it to go much faster, he said.

Gupta wanted to call the robot LiLo, for “limbless loco-
motor,” but found out it’s already a popular nickname for 
actress Lindsay Lohan. So they went with R2G2, for Robot 
with Rectilinear Gait for Ground Operations.

Several observers of the prototype thought the robot's 
movements should be more snake-like. Gupta’s against it.

“Imagine you’re trapped in a building destroyed by an earth-
quake,” he wrote on his blog.“I don’t know about you, but the last 
thing I’d want to see is a snake crawling towards me.” ME

THE LAB  Maryland Robotics Center, 
Institute for Systems Research, 
University of Maryland, Col-
lege Park; Satyandra Gupta, 
founding director.

OBJECTIVE  Research 
collaboration across 
disciplines in areas like 
robotics, supply-chain 
management, systems 
engineering, neuroscience, 
and bioengineering.

DEVELOPMENT A snake-like robot 
to aid emergency evacuations.

creating a “hole” that when refilled propels it, he said. The motion 
allows the creature to travel 30 percent farther each stroke cycle, 
thereby reducing metabolic energy demand by swimming muscles.

“The fluid is helping the jellyfish to move and to conserve the 
energy,” Priya said. “The fluid is actually pushing them, and when 
that energy dissipates, they contract again.”

To discover exactly how the jellyfish moves, Priya’s team took 
video of the jellyfish movements, animated it, and called upon 
computational modeling software to analyze the movements. 

In a project separate from their work for the Navy, the re-
searchers will translate that movement information to small 
robotic jellyfish Priya’s team has built. These vehicles are a little 
smaller than an outstretched hand, but vary in shape from a 
mushroom to a compact lamp and lampshade, Priya said.

And one day, larger robotic jellyfish will likely be moving in the 
same way, he said.

R2G2 doesn’t move exactly like a 
snake, but uses similar principles. 
It slithers faster than a snake can.

Engineering students adjust the silicone gel top mounted 
over the robot. The gel is the same material used to make 
movie face masks. Photo: Amanda Loman / Virginia Tech.



An Italian shipbuilder is planning to look at the use of 
fuel cells for marine propulsion, possibly to achieve 
a new level of comfort for cruise ship passengers.  

Fincantieri S.p.A., headquartered in Trieste, has ordered 
several fuel cell stacks, which will support research for pro-
pulsion systems in large vessels, possibly including cruise 
ships, according to a spokesperson for the company. 

There is rising worldwide concern about the emissions 
of ships. Using fuel cells instead of combustion engines 
as a primary source of power will eliminate a source of 
exhaust emissions. 

The real selling point may involve the passengers’ 
experience. Ships powered by fuel cells would run quieter 
and with less vibration than conventionally powered ships.

Fuel cells are already used for air-independent propul-
sion in some non-nuclear submarines. Fincantieri is in that 

TECH BUZZ

C hina’s largest oil and gas producer, PetroChina Co., 
started testing of its first shale gas project in October. 
The site of the project is in Daqing, in Heilongjiang 

province, the newspaper said.
It was also in October, according the paper, that China’s lead-

ing refiner, Sinopec Co., announced the discovery of sufficient 
shale gas resources to warrant commercial scale production. 
Those reserves are in Chongqing. They have been tapped and 
are producing almost 550,000 cubic meters a day. 

The Chinese government has set ambitious goals for the 
country’s shale gas. It calls for output to reach an annual rate of 
6.5 billion cubic meters when the current five-year plan period 
ends in 2015. According to China Daily, the 

CHINA PROBING       
CHINA’S GOVERNMENT HAS IDENTIFIED SHALE GAS 

production as a strategic emerging industry, 
and the country’s two largest oil and gas com-
panies are only now entering the business of 
extracting natural gas from shale formations, 
according to a report in China Daily.

FUEL CELLS FOR SEA DUTY

The cruiseship 
Azura built by 
Fincantieri at the 
Monfalcone yards 
near Trieste, Italy. 

Photo: Fincantieri 
Cantieri Navali 
Italiani S.p.A.
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      THE SHALE

business with U212A Class submarines 
that it builds for the Italian Navy. 

Fincantieri ordered eight stacks with 
a total output of 260 kilowatts from 
Nuvera Fuel Cells. Nuvera, based in 
Billerica, Mass., has an office in Milan.

According to Fincantieri’s spokesper-
son, Antonio Autorino, R&D investment 
is essential in a competitive market. In 
2012 the company invested €62 million, 
equal to 2.6 percent of revenues,  
in research and development.

The fuel cells will be used for 
research into “a new generation of pro-
pulsion marked by emissions and noise 
containment and comfort in several 
marine applications,” Autorino said. 
The applications could include naval 
ships, cruise vessels, and a class that 
the company calls mega yachts, private 
vessels longer than 70 meters. 

According to Autorino, the research 
could take at least two years before 
results are ready to be introduced in a 
vessel. 

increase is expected to require an invest-
ment of 400 billion yuan, or $66 billion.

By contrast, the United States pro-
duced about 680 billion cubic meters  
of natural gas from all sources in 2012.  
The U.S. is the world’s largest producer 
of shale gas.

According to the U.S. Energy Infor-
mation Agency, shale gas represents 
almost 40 percent of the natural gas 
production in the United States. The EIA 
estimates that less than 1 percent of 
China’s natural gas comes from wells  
in shale deposits. 

China produced about 108 billion  
cubic meters of natural gas in 2012.

Other companies are producing shale 
gas in China. Production is complicated 
by a number of influences, including the 
depth of wells, and a shortage of water 
for hydraulic fracturing. 

“As a nation, over the course of the last  
couple of decades, we have regrettably and 

mistakenly devalued apprenticeships and  
training. We need to change that.”

—Thomas E. Perez, U.S. Secretary of Labor.V
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ELECTRICAL ENERGY 
FROM THE WIND

T he goal of the Federal Wind Energy Program, started in 1973 within 
the National Science Foundation, was to expedite the development 
of reliable and cost-competitive wind energy conversion systems. 

Today, a decade later, with the aid of federal and state tax credits and an 
aggressive private industry, there are over 80 MW of electricity-producing 
wind turbines within the 48 contiguous states. These wind turbines, num-
bering over 1,100, come in a multitude of sizes and types with a capacity 
range covering two orders of magnitude in output, from 25 kW to 4,000 kW. 
Most of these wind turbines are of the horizontal axis type (HAWT) with 
the smaller machines dominated by three-blade rotors and the megawatt 
size machines having two blades. A modicum of vertical axis wind turbines 
(VAWT) are also present in the mix. All of the current operating VAWTs 

Two professors of mechanical engineering 
from Oregon State looked at the progress and 
prospects of wind power in the United States.

TECH BUZZ || VAULT JANUARY 1984

Wind power was developing, but still 
on a small scale, about 80 MW, when 
this article appeared in the January 
1984 issue. U.S. installed wind capac-
ity today is more than 60,000 MW. 

LOOKING BACK

By Robert E. Wilson, Chairman, ASME Wind Energy Committee of the Solar Energy 
Division, and Robert Thresher, Oregon STate University, Corvallis

While readers were following Wilson and Thresher’s discussion of 
emerging wind power, two young entrepreneurs named Steve were 
gearing up to create a storm in the emerging business of desktop 
computers. On Jan. 24, 1984, the Macintosh made its national 
television debut. The Apple team of Steve Jobs and Steve Wozniak 
created a stir with the device, which was the first commercially 
available computer to use a graphical user interface and a mouse.

ENTER THE MOUSE

have two blades arranged in an egg-
beater like configuration.

The current generation of wind 
turbines generating electricity for 
utilities operate at a near constant 
rpm, the megawatt-size machines 
driving synchronous generators while 
submegawatt turbines drive induction 
generators. At present, there are six 
megawatt-size machines in service, 
five Boeing MOD-2 machines each 
with a rated output of 2.5 MW and one 
Hamilton-Standard WTS-4 wind turbine 
rated at 4 MW. Thus, both in terms of 
number and accumulated generating 
capacity, most of the present-day U.S. 
wind turbine inventory is in smaller wind 
turbines. Since 1970, 47 domestic firms 
have produced 6,300 wind turbines, 
approximately 1,100 for utility use, the 
remainder for home use. ME





Industrial robot demand declined 4 percent in 2012, 
according to a recent report from the International 
Federation of Robotics. The report projects an increase 
of 2 percent in 2013, to 162,000 units, and 6 percent 
average annual growth over the next three years.

Demand for service robots, ranging from autonomous vacuum 
cleaners to surgical systems, increased 2 percent in 2012.

The report, World Robotics 2013, found that demand by auto-
makers, the key buyers of industrial robots, showed a small gain for 
the year. Electrical and electronics manufacturers, the second-largest 
market, registered a decline.

The demand for robots was not uniform. In Germany, demand slowed 
after automakers made major investments in previous years, and Japa-
nese electronics firms reduced investment as profits slowed. 

But demand is rising in North America, Brazil, Korea, South East 
Asia, Turkey, and most of central and eastern Europe. And in spite of 
its low cost labor, China is turning to robots. Between 2005 and 2012, 
sales by international suppliers rose 25 percent per year, to 23,000 ro-
bots in 2012. Chinese manufacturers sold 2,000 units in 2011 and 3,200 
units in 2012. Taiwan's Foxconn Electronics has installed an estimated 
10,000 to 30,000 robots over the past few years in its Chinese factories. 

TECH BUZZ || TRENDING
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GRAPH 3  The population of service robots is expected to register an almost six-fold increase over four years.

All told, China would have installed 
between 28,000 and 35,000 robots in 
2012, making it the world's largest 
robot market. 

The International Federation of 
Robotics expects 6 percent growth 
through 2016 as robots continue to 
penetrate industry and emerging 
economies. Driving growth are the 
usual factors, such as cost, quality, 
and speed. Also some unusual ones, 
such as the flexibility to handle rapid 
product cycles and smarter robots that 
are easier for small and medium-size 
companies to install and use.

The report identified 16,100 service 
robots worth $3.4 billion sold in 2012, 
a 2 percent increase from 2011. De-
mand was projected to grow to 94,800 
units worth $17 billion by 2016.

Not every type of service robot 
saw increases. Defense robot sales 
declined 18 percent in 2012, but still 
accounted for nearly 40 percent of pro-
fessional service robots. It was a mixed 
bag, here: sales of unmanned ground 
vehicles used for surveillance and 
bomb disposal fell, while drone sales 
rose 8 percent, to 5,500 units.

Field robots, for use outdoors and 

                     CUMULATIVE DEMAND FOR SERVICE ROBOTS, 2013–2016
SOURCE: International Federation of Robotics

in unstructured environments, accounted 
for one-third of professional service sales. 
Demand for milking robots for use in dair-
ies slipped 3 percent, to 4,750 units. Robots 
used to clean barns, build fences, and 
manage grazing all rose. 

Medical robots used for surgery and 
therapy rose 20 percent, to 1,308 units 
worth $1.5 billion. Logistics systems 

based on automated guided vehicles for 
manufacturing plants and warehouses 
rose 11 percent in 2012, to 1,400 units. 

According to the report, medical and 
logistics robots, as well as mobile units 
for maintenance, security, and search/
rescue, will see significant growth mov-
ing forward.

The IFR estimates that sales of do-
mestic robots rose 15 percent in 2012, 
to 2 million units worth $700 million. 
These include vacuum, floor, pool, and 
gutter cleaning robots, and robotic lawn 
mowers. 

Entertainment robots added another 
1.1 million units worth $523 million. 
That sector includes relatively low-cost 
toy robots made in Asia, and also hobby 
systems such as LEGO Mindstorms and 
education and research robots. Unit 
volume rose 29 percent in 2012. 

The report estimates that manufactur-
ers will sell 22 million personal service 
robots between 2013 and 2016. ME

ALAN S. BROWN
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FACTORIES, 
NOT JUST FOOTPRINTS
For our future in space 

to be sustainable, 

we must work there, 

drawing on resources 

from  the Moon or 

asteroids. 
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some observers were struck by the fact that 
50 years earlier in May 1961, President John F. 
Kennedy declared the goal of putting a man 
on the Moon. If that speech—and the ambi-
tious program that followed—opened an era 
of manned spacefl ight for the U.S. then the 
last landing of the Space Shuttle Atlantis was 
surely the close of that era.

After nearly three decades under develop-
ment, the completion of the International 
Space Station, the current dependence of the 
U.S. on Russia to transport its astronauts to and 
from the ISS, and the growth of space ambi-
tions and capabilities around the world have 
prompted critics to lament the demise of U.S. 
space leadership and the end of U.S. human 
spacefl ight. 

Those critics are misreading the moment. 
We’re experiencing not just the closing of one era, but a tran-

sition to a new one. But to enter that new era, the conception 
of U.S. spacefl ight must move beyond Apollo-style fl ags-and-
footprints missions. The endeavor must generate scientifi c, 
economic, and societal value in a sustainable manner that is 
worth the risk and the cost. 

The space community’s task for the next generation is 
to discover whether and how this can be achieved.

A key element to this transition is the emergence of an assort-
ment of commercial entities that will be able to fully
 assume functions formerly the domain of  the government, such 
as the launching of humans into orbit.  In the next few years, this 
could become a largely private-sector endeavor in the U.S. 

But that’s just the beginning, as entrepreneurial companies 
with names like Deep Space Industries and Planetary Resourc-
es Inc. aim to mine extraterrestrial materials and eventually 
establish in-space manufacturing enterprises.



Kennedy was not a space enthusiast, 
aside from recognizing what it could do 
to further other national goals. Establish-
ing a permanent, productive presence 
in space was never part of the Apollo 
program, and the infrastructure created 
to carry out the lunar landings was not 
designed to support such an eventuality.

The Apollo program happened at an 
anomalous time during which geopoliti-
cal, technological, economic, and cultural 
factors came together in ways that we 
cannot expect to recur. Nonetheless, the 
Apollo-style destination-driven approach 
has been recycled for decades because it 
is familiar, easy to understand, and seems 
to absolve decision-makers of any further 
need to justify or expand on the vision. 
That includes explaining its underlying 
purpose and the benefi ts it brings to the 
nation and the world that are worth the 
cost and risk.

The Cold War coming to a close at 
the beginning of the 1990s should have 
prompted a reconsideration of strategy 
and justifi cation for human spacefl ight. 
The program had indeed fulfi lled some 
major national purposes: it contributed 
to prestige, promoted research and 

The old destination-driven strategy—
often called the “Von Braun paradigm” 
after the legendary rocket engineer 
Wernher von Braun—may sound inspi-
rational, but if our intention is to expand 
our capacity to productively move into 
space while also bringing direct benefi ts 
to Earth, our goals should be driven by 
capabilities, not arbitrary targets and 
deadlines. But the new path is still poorly 
articulated and faces resistance from 
entrenched interests.

Some of that resistance stems from mis-
taking Kennedy’s 1961 speech as a strategy 
for creating a permanent presence in 
space and opening the Moon to human 
expansion, followed by the rest of the 
solar system. It’s true that Kennedy spoke 
of space as “this new ocean” and pledged 
that the U.S. “does not intend to founder 
in the backwash of the coming age of 
space.” But behind that rhetoric were 
near-to-medium-term political goals. It is 
well documented that Kennedy’s objec-
tives included boosting U.S. technological 
prowess and industrial production, dem-
onstrating superiority over the nation’s 
Soviet adversary, and winning over hearts 
and minds in non-aligned nations.

development, and boosted science and en-
gineering employment. These benefi ts suf-
fi ciently justifi ed the investment and risk 
during the Cold War. And although those 
purposes still existed after the Soviet threat 
disappeared, they were no longer suffi cient 
to justify an indefi nite continuation of the 
program in the United States. (The situa-
tion may be different in emerging spacefar-
ing nations such as China and India.)

In a post-Cold War world, we must rec-
ognize that space exploration and develop-
ment will not evolve as they did in the Cold 
War era. The U.S. government should not 
be expected—and in fact, is not able—to 
fund, build, and operate all the needed 
research programs, services, and infra-
structure. The community of participants 
in research, operations, and funding needs 
to be enlarged. 

To accomplish this, we need a long-
range national policy with clearly defi ned 
approaches to managing the evolution of 
the civil space sector and facilitating the 
growth of commercial space. The organiz-

COSTLY, SPECIALIZED SUPPLY CHAINS HAVE NO PERMANENT INHABITANTS. 
PLACES SUCH AS THE ANTARCTIC THAT ARE AT THE END OF

ORBITING BEACHHEAD (Right, below 
right) Astronauts working at the 

International Space Station are reli-

ant on supply shipments from Earth 

for food, water, even air.

SOUTHERN OUTPOST (Below left) 
The Amundsen–Scott South Pole 

Station is so hard to provision 

that it houses only about 200 sci-

entists during the annual summer 

research season. 
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ing principle behind that policy must be 
building a set of capabilities that enable 
space operations to create value suffi cient 
to justify their costs.

NDIVIDUALS MAY EXPLORE FORBIDDING 
regions for the most idiosyncratic 
of reasons. But when societies as a 
whole decide to undertake costly 
activities in unfamiliar and challeng-

ing environments, they are motivated 
only by a couple of factors. First, they go 
where the high-value resources are, even 
when that leads them to the ocean fl oor, 
the polar regions, treacherous terrain, and 
underground mines. The risk is worth 
it, because economies often boom when 
new resources are introduced. 

Societies also explore to fi nd ways to 
solve problems and improve living condi-
tions. People will move to escape environ-
mental degradation, political or religious 
persecution, or any other conditions that 
prevent them from thriving. 

But the human drive to expand is lim-
ited. Settlements only prosper in places 
where essentials such as water, food, en-
ergy, and materials, and the tools to adapt 
to the climate, terrain, and other environ-
mental factors are available either locally 
or through routine, sustainable supply 
chains. Places such as the Antarctic that 
are at the end of costly, specialized supply 
chains have no permanent inhabitants. 

Right now, all human needs in space, 
from high-tech manufactured items to 
building materials to breathable air, must 
be satisfi ed by carrying supplies up from 
Earth. That limits our presence there 
to small scientifi c stations with rotating 
crews, sustained by expensive, govern-
ment-subsidized logistics. 

If we want it to be something more, 
we need to stop asking “What’s the next 
destination?” and start investigating the 
pertinent questions. First, what inte-
grated set of technical systems would be 
required to enable humans to “live off the 
land” in space? Alternatively, how much 
can be achieved with robotic systems 
alone? Second, can expansive space 
operations consistently create value—sci-

IN CONTRAST TO THE “FLAGS AND 
FOOTPRINTS” MODEL, FRAMING SPACE 
STRATEGY IN TERMS OF CAPABILITIES 
WOULD BRING BENEFITS TO EARTH AND 
PREPARE US TO MOVE OUTWARD TO THE 
REST OF THE SOLAR SYSTEM BY FIRST 
DEVELOPING OUR OWN BACK YARD—
THE EARTH-MOON SYSTEM.



space products and services beyond the com-
munications, navigation, and remote sensing 
services that have already proliferated.

Space exploration and development need 
to evolve through three stages. Stage One 
uses space as a training ground for technical 
systems and operational experience, yielding 
useful applications that employ the vantage 
point of space. That’s where we’ve been for 
the past half century. 

In Stage Two, we’ll turn cislunar space into 
an industrial park where we begin generating 
value from extraterrestrial resources. Over the 
short and medium term, that means we need 
to develop capabilities. We’ll need to exploit 
the unique characteristics of space, such as 
microgravity, vacuum, and high-intensity solar 
exposure, as well as learn how to harvest and 
process extraterrestrial materials and energy 
resources. We will have to build progressively 
more sophisticated structures in Earth orbit 
and elsewhere in cislunar space, and con-
struct installations on the Moon using local 
materials to the greatest extent possible. And 
engineers will have to develop advanced space 
robotics so as to minimize the need for human 
presence in activities that are hazardous or 
remote, and to provide direct assistance to hu-
mans where human involvement is required. 

Stage Three commences with the sustain-
able, permanent settlement of cislunar space 
and the initial expansion of human activity 
out to the rest of the solar system. In that stage 
we’ll have to construct and operate advanced 
structures that minimize their dependence 
on supply lines from Earth, designed for sci-
ence, commerce, and other purposes. Those 
structures will then have to be aggregated into 
industrial parks at locations deemed valuable 
for their proximity to space resources, stable 
orbital positions, or other attributes. And 
above all, these activities will have to realize 
significant contributions to the terrestrial 
economy through energy and manufactured 
products for use on Earth and in space. 

These stages can’t be shuffled or skipped 
over if we want to create an enterprise with 
lasting value.

With these goals established, we need to 
devise a set of high-priority proof-of-concept 
projects. Technical and industrial innovation 
will require more than evolutionary improve-
ment of the things we’re already doing in 
space, which mostly consist of transmitting 
electromagnetic signals back and forth. 

entific, economic, and societal—sufficient 
to justify the cost and risk? 

In other words, we need to build capa-
bilities that will sustain us in space, and 
will make our operations self-sustaining.

There are indications that this capabil-
ities-driven approach is catching on. In 
the government arena, President Barack 
Obama has pushed for more technology 
development funding at NASA, as well as 
government support for emerging com-
mercial launch providers that eventually 
will take over routine spacelift operations. 
Also, his National Space Policy of June 
2010 directs NASA to “identify poten-
tially resource-rich planetary objects”—a 
prerequisite for self-sustaining activity 
in space. A proposed mission in the 2014 
budget request for NASA would capture a 
small asteroid and deliver it to lunar orbit 
for study. 

Those steps have not been universally 
embraced; members of Congress have 
repeatedly questioned NASA initiatives 
by asking, “How does this put us on a path 
to Mars?” But in contrast to the “flags and 
footprints” model, framing space strategy 
in terms of capabilities would bring 
benefits to Earth and prepare us to move 
outward to the rest of the solar system by 
first developing our own back yard—the 
Earth-Moon system, also known as cislu-

nar space. Some have called this approach 
Cislunar-Next. That alternative would 
de-emphasize sending humans to destina-
tions beyond the Moon for now, and make 
in-space capabilities, infrastructure, and 
experience the top priorities. 

Cislunar-Next is not a go-slow ap-
proach. If done properly, it would be the 
fast track to a purposeful, sustainable 
future in space.

Although policy-makers have yet to 
fully grasp the strategic transition that is 
under way, many in the entrepreneurial 
space community have a clearer percep-
tion and are acting on it. Companies like 
Deep Space Industries and Planetary 
Resources Inc. recognize that the future 
of spacefaring lies in the ability to find, 
extract, process, and use material and en-
ergy resources in space to support a broad 
range of human activities there. Eventu-
ally, there may be markets on Earth for 

IF WE RUSH TO SEND HUMANS  
TO FAR-OFF DESTINATIONS BEFORE  
ACHIEVING THE INDUSTRIALIZATION  
OF CISLUNAR SPACE, THE COMMERCIAL 
SECTOR WILL TEND TO PARTICIPATE  
PRIMARILY AS GOVERNMENT  
CONTRACTORS, AND WILL NOT  
BE THERE AS A SUSTAINING FORCE.

LIVING OFF THE LAND  Headquar-

tered  in McLean, Virginia, Deep 

Space Industries plans to begin 

mining water and minerals from 

asteroids in near-Earth orbits as 

soon as 2023.  

SPACEAGE
BUILDING THE NEXT
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gravity facility that can simulate planetary gravity environments that we expect to 
encounter, such as one-sixth g on the Moon or one-third g on Mars. Also, the facility 
can help determine if spinning spacecraft make sense for long flights, and if so, at what 
gravity level. A one-g environment may not be necessary to maintain good health and 
full functionality, and there are technical advantages to designing a spacecraft for lower 
spin rates.

Some other big questions that desperately need answers may receive cursory atten-
tion if we choose a spaceflight approach that only looks beyond the Moon and is overly 
eager to put human footprints on alien worlds. Under a Cislunar-Next program, devel-
oping the technologies and experience that enable efficient, sustainable, expandable 
space operations would be top priority. 

Here are some of the essentials: standardization of systems and interfaces, on-orbit 
servicing, interorbital transportation, in-space fuel storage, microgravity materials pro-
cessing (including applications as diverse as metallurgy and pharmaceuticals), extrater-
restrial resource mining, energy collection and distribution, and other in-space utilities.

Significantly, a capabilities-driven strategy would be the best way to get the com-
mercial sector on board as indispensable partners. Private interests will have greater 
incentives to invest, and their partnership—perhaps even their leadership—will eventu-
ally propel the movement beyond cislunar space. If we rush to send humans to far-off 
destinations before achieving the industrialization of cislunar space, the commercial 
sector will tend to participate primarily as government contractors, and will not be 
there as a sustaining force.

Our metrics for success should not focus on how quickly we get to Mars or how many 
people we have living in space; rather, we should be measuring how much we’re gaining 
in capabilities and knowledge, leading to increased prosperity, global solutions, and dis-
covery. This level of achievement means doing things that generate scientific, economic, 
and societal value, bringing quantitative and qualitative benefits to Earth that justify the 
continued exploration and development of space. 

For humanity’s future, the cost of not doing these things may be unaffordable. ME

In any approach to expanding human 
spaceflight, life sustainment systems will 
require continuous improvement in the 
knowledge and techniques for dealing with 
the physiological and psychological stresses 
of long-duration missions. Life support 
systems need to become more reliable, lower 
maintenance, and less dependent on frequent 
resupply. This is an area that is already get-
ting a good deal of attention aboard the Inter-
national Space Station and in some Earth-
bound studies. But we lack the facilities to do 
all that is needed.

The crew conditions being studied on ISS 
are confined to six-month stays (and one full-
year mission planned for 2015) in zero-gravity 
in low Earth orbit, giving us a very limited 
sample of what we’ll encounter as we move 
outward. This is far short of the time needed 
for any interplanetary journeys or extended 
cislunar missions, and provides minimal abil-
ity to prepare us for the radiation levels that 
confront us when we go beyond the relatively 
benign environment of low Earth orbit. Ra-
diation exposure may be the greatest potential 
showstopper to long-duration spaceflight 
and habitation unless adequate mitigation 
measures can be developed. 

Another ISS limitation is that it tells us 
nothing about how to function on a plan-
etary surface with gravity that is a fraction of 
Earth’s. The weightless environment of the 
ISS needs to be supplemented by a variable 

BUILDING CAPABILITIES  Backed by bil-

lionaire investors, Planetary Resources, 

Inc. is developing space-based systems 

to identify and intercept mineral-rich as-

teroids. NASA is already working to iden-

tify potential targets, using the infrared 

cameras aboard the NEOWISE satellite 

to discover small bodies that come close 

enough to Earth to capture.  

Image: NASA/JPL-Caltech 



The traditional sites for rocket 
launches have been somewhat 
remote. The Kennedy Space 
Center’s launch sites on Merritt 
Island, Fla., are miles from the 
nearest neighbors. Vandenberg 
Air Force Base in California, 
where satellites are launched 
into polar orbit, juts out into the 
Pacifi c Ocean. The reason, Diaz 
explained, is that big rockets 
make bad neighbors.

“When you must lift such 
weight with no aeronautical 
features like wings that provide 
lift, you get lots of noise, toxic 
fuels, and chemicals,” Diaz said. 
“We just don’t want that.”

The future Spaceport 
Houston already has lots of 
neighbors. Ellington Airport is 
hemmed in between Pasadena 
and Clear Lake in the suburbs 
southeast of the city. The airport 
is used by the military, NASA, 
and general aviation, and those 
customers will have to share 
three 9,000-foot runways with 

the new space-faring ones. In-
stead of rockets, the plan is for 
the spaceport to be the take-off 
and landing spot for horizontal-
ly launched suborbital vehicles, 
such as Virgin Galactic’s Space-
ShipTwo and XCOR’s Lynx.

Horizontally launched 
vehicles have many advantages, 
according to Sirisha Bandla, 
assistant director of the Com-
mercial Spacefl ight Federation. 
“They have quick call-ups, 
turn-around times, and access 
to the payload afterwards,” she 
said. “You can launch them mul-
tiple times in a day, giving you 
frequent access to space. A lot 
of sub-orbital research can be 
done in the near term because 
of that frequent access.”

Because “space launch” no 

longer refers solely to a vertical, 
rocket-powered take-off as per 
the Space Shuttle, the industry 
has designated three launch 
concepts that incorporate the 
burgeoning commercial sector: 
X, Y, and Z. “Concept Y is a 
vertical lift vehicle,” Diaz said. 
“We won’t have any of these 
at Ellington. Concept X is a 
vehicle that takes off and lands 
like a regular aircraft, but it is 
rocket-powered with oxidizers.” 
The XCOR Lynx is a Concept 
X vehicle that can take off and 
land up to four times in one day.

“Concept Z uses a carrier 
aircraft, and the spacecraft is 
cuddled in the wings,” Diaz 
said. “At 50,000 feet to 60,000 
feet, the spacecraft is dropped, 
and its rockets fi re.” 

SpaceShipTwo is a Concept 
Z vehicle. It is a larger version 
of the Ansari X Prize-winning 
SpaceShipOne. Both vehicles 
were designed and built by Burt 
Rutan’s company, Scaled Com-
posites. The carrier aircraft 
is the WhiteKnightTwo, and 
SpaceShipTwo is the suborbital 
vehicle.

Between the Lynx and 
SpaceShipTwo, “there are 
already more than 700 tourist 
reservations,” said Bandla.

The fi rst hurdle for achieving 
spaceport status and launch-
ing these and other vehicles is 
licensing, which Diaz said will 
cost Houston about $1 million.

“Historically, it’s taken 
between three to fi ve years to 
get the License to Operate a 

Houston is more closely 
i enti  e  it  s ce t n 

ny ot er meric n city

 t is ome to t e o nson 
ce enter  e city s 

s orts te ms n me  
stros  n  oc ets  

n  omets  en t e  rst 
or  s o en rom t e moon 

s Houston  or ll t t  
Houston s ne er een t e 
l unc  site or  s cecr t  

he plan is for that to change. 
According to Mario Diaz, 
head of the Houston Airport 
System, by 2016 or 2017 the 

city’s third airport, Ellington, will 
be reborn as Spaceport Houston.

BY BRIDGET MINTZ TESTA

GATEWAY TO SPACE
The planned spaceport in Houston is 
designed to support vehicles that lift off 
and land horizontally, like conventional 
aircraft. Future expansion could see the 
construction of a passenger terminal.
Image: Houston Airport System
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BRIDGET MINTZ TESTA is a Houston-

based writer and frequent contributor.

Launch Site, or LSO,” 
said Brian Gulliver, 
deputy service leader 
for spaceport planning at 
RS&H, an engineering fi rm 
with multiple specialties. The 
industry wants to reduce that 
time to 12 to 18 months, includ-
ing the six months it takes the 
Federal Aviation Administration 
to review an application.

That’s right: the FAA issues 
LSOs, not NASA. The space 
agency’s charter limits it to 
research, development, and 
exploration.

An LSO requires a long list of 
approvals. “Environment and 
safety are the two biggest parts 
of the effort—more than half of 
it,” Gulliver said. The prospec-
tive spaceport must coordinate 

its fl ight activities with the mili-
tary, multiple FAA groups, local 
airports, and any other affected 
entities—also a big job.

There’s another major hurdle: 
the climate of the commercial 
space launch industry. 

“It’s a confi dence factor,” 
Diaz said, “not any specifi c 
vehicle or launch.” If commer-
cial space launches are going 
well, customers will come. A 
string of launch failures will 
drive them away. If Ellington 

gets the license—
and if the industry 

fl ourishes—Diaz said 
that Spaceport Houston 

might extend one runway 
to 11,000 feet and build a ter-

minal with three or four gates.
If the industry fl ourishes, 

Bandla sees even more pos-
sibilities for new spaceports 
like Houston’s. “The industry 
is so new that it’s almost like 
a disruptive technology,” she 
said. “It could be like a new 
computer revolution.”

With several commercial 
launch sites to choose from, 
what will attract customers to 
Spaceport Houston? 

According to Diaz, Houston’s 
advantages include the Johnson 
Space Center, a large number of 

aerospace companies, and a low-
cost business environment.

Training facilities for tour-
ist- or passenger-astronauts (who 
must deposit around $250,000 
per ticket for a future ride on 
Virgin Galactic’s SpaceShipTwo) 
could be big, too. “Going to space 
is not like fl ying in an aircraft,” 
Diaz said. “You need more than 
a two-minute stewardess talk. 
You need to understand hypoxia, 
keep your composure, and under-
stand the complexities and risks 
of spacefl ight.”

If there’s any place that 
understands the complexities 
and risks of spacefl ight, it 
would be Houston. ME
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Is the desktop computer 
being slowly phased out as 

tablets and smartphones 
move into the space?

Perhaps. And with good reason, 
says Marc Schulman, president 

of MultiEducator Inc. His 
company, in New Rochelle, N.Y., 

creates engineering and 
history apps, among others.

“We have to get used to the idea 
that the day of the computer is being 
replaced by that of the iPhone and 
iPad, which are almost as powerful as 
computers and in the not-to-distant 
future will be as powerful,” Schul-
man said. “Your mobile device does 
everything you could possibly need, 
but fi ts into your bag.” 

As Schulman sees it, “People need 
tools equivalent with what they have 
on their desktop but that they can 
take with them wherever they go.”

That last point is the key: Mobility. 
With the help of mobile applications 
for smartphone and tablet, engineers 
are discovering new ways to work 
that don’t have them tied to their 
desks. Pretty much whatever job you 
can do on a desktop you can do on a 

mobile device running the proper 
app, Schulman said.

Mobile apps aren’t ideal for every-
thing engineers do, but the user base 
is defi nitely growing, he added.

Apps allow engineers to bring draw-
ings with them while on the road, to 
collaborate with other engineers, and 
to access information on the shop 
fl oor or in the fi eld. 

MultiEducator has created the For-
mulator series. Engineering Pro, the 
app from the series most applicable 
to mechanical engineers, includes 
formulas for chemical, civil, electri-
cal, environmental, hydrological, and 
mechanical engineering. 

In addition to formulas, engineers 
often need access to design and draw-
ing information when away from the 
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Mobile apps gain traction with engineers. 
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offi ce, said Richard Allen, director of product 
portfolio management at Dassault Systèmes 
SolidWorks Corp. of Waltham, Mass.

“In the old days you’d lug around big, heavy 
blueprints,” he said. “And still a fair number of 
people bring tubes and drawings around the 
shop fl oor and to suppliers and customers. It’s 
less than ideal.”

His company makes eDrawings, a mobile 
application viewer that depicts 3-D models 
and 2-D drawings created with any widely 
used CAD system. It takes the place of a roll 
of blueprints, Allen said. 

According to Allen, “Mobile theoretically 
gives you access to your entire company’s 
vault when you’re away from your desktop.”

Shortly after Alex Dudick purchased an 
Android, he downloaded the Tasker app to 
customize his smartphones to his preferences. 
Other than that, the mechanical engineer, a 
product engineer for Chrysler’s transmission 
group, tends to go with simple apps related to 
his job.

For instance, he uses Accusoft, a bar-code 
scanning application, to scan bar codes on the 
production fl oor. That comes in handy when 
trying to determine exactly what type of part 
he’s looking at, since several parts tend to look

a. Mobile devices can take the 

place of the blueprints engi-

neers formerly took to offsite 

meetings. Many apps, including 

eDrawings, here, function as 

mobile design viewers. 
b. The number of mobile apps 

for engineers is growing and 

their use is catching on among 

engineers of all stripes with 

smartphones or tablets.



identical at fi rst glance. The scan can also give informa-
tion on when the part was made, Dudick said.

At a previous position he would have loved an app 
like LogMeIn or Ignition, which can log users in to their 
desktop computers remotely. Dudick said that would 
have come in handy the many times he needed to view a 
document on his desktop while out on the plant fl oor.

Otherwise, he tends to use the same apps many rely 
on: a dictionary, a measurement convertor, a calendar, a 
shipping app for tracking and sending, and an app that 
allow users to fi ll out and sign consent forms and other 
forms and updates them to a database.

Other apps, like those that can be integrated with a 
company’s enterprise resource planning system, depend 
on the scope of the company and its policies on mobile 
device use, Dudick said. 

WORK SHIFT
Because of the very nature of the mobile platform 
on which they sit, applications can’t be used at every job. 
Their adoption depends on the type of work, the work 
environment, and employees’ attitude. 

“In one of the plants I work with we can’t use our 
phones because they have a built-in camera,” Dudick 
said. “It’d be a fi reable offense if the wrong person saw 
you with your phone.”

Even when they’re allowed, encouraging fellow em-
ployees to adopt mobile applications can sometimes be 
diffi cult, no matter how helpful that app might be for a 
job, he added.

“Getting new equipment into a plant can be tough 
in manufacturing and engineering because there’s 

still a signifi cant amount of baby boomers who don’t care to have a 
smartphone,” Dudick said. “We have a transmissions subgroup with 15 
people in it and not more fi ve have a smartphone. 

“Trying to change the culture can be a problem,” he said. “If people 
don’t have a smartphone or don’t want to use them, it can be hard for 
companies to make that shift.”

But if enough employees do have their own personal devices, there 
are apps that let employers update employees on the shop fl oor or in 
the fi eld. These types of workers don’t have easy access to e-mail and 
potentially miss company updates that offi ce workers receive, said 
Jonathan Erwin, chief executive offi cer at Red e App in Louisville, Ky. 

His company’s app does 
just that, and is used by compa-

nies in excavation, manufacturing, con-
struction, mining, retail, and other fi elds with 

dispersed work forces. Messages can be from hu-
man resources, updating employees on a new policy, 
on training being offered, or on an open-enrollment 
insurance reminder, Erwin said.

Retriever Communication of Sydney, Australia, 
builds mobile applications specifi cally for users in 
the fi eld. The apps’ information, like all others, are 
stored on offsite servers, or “in the cloud” in indus-
try parlance, rather than on a company’s server or 

directly on a user’s desktop, said Mary Brittain-
White, the company’s chief executive offi cer 

and founder.
“Mobile in the cloud is really the 

only way to go because setting up on 
construction sites would be horren-
dous,” she added.

Employees usually check their 

c.

d.

c. The eDrawings app from Dassault Systèmes 
depicts 3-D models and 2-D drawings created in 

most popular CAD systems. d. Engineers who work 
in separate offices on the same project can meet 

live with meeting apps like Zoom Collaboration and 
others. e. Some mobile applications give engineers 
a way to visually depict their projects via a series of 

slides. StoryDesk, here, lets them go deeper into a 
subject, depending on the audience.



devices for messages from their employers 
during breaks, in the evenings, or on week-
ends, Erwin said. Those without mobile 
devices can check their messages from a 
desktop on a web application tied to the 
mobile app, Erwin said.

For his part, Dudick fi nds mobile apps so 
useful that he’s branching into application 
development in his off time. He mostly cre-
ates applications for small business owners 
who want to allow customers to log into 
company websites. That kind of capability is 
often critical for small business owners, he said.

TOGETHER APART 
Of course, many engineers use mobile applications 
to collaborate with their design-team members or to show 
others, like customers or suppliers, how a product will look 
or will function. 

StoryDesk, for example, is a presentation application that 
differs from typical slide-slow presentation software in that 
presenters can navigate deeper within a particular subset of 
slides or can present images in linear order, said Jordan Stol-
per, chief executive offi cer at StoryDesk in New York City. 

“This is for people with complex ideas or designs they 
want to present,” he said. “The iPad lends itself well to that 
because the navigational and hierarchical norms are differ-
ent than you’d fi nd on the web.”

In other words, users can slide images across the screen, 
but can also show a subset of images beneath a particular 
slide, to explain the main slide’s concept in greater detail.

“For engineers, this is for a high-level concept you need to 
explain to different people with different degrees of detail,” 
Stolper said. “So you can dive down and cover the important 
stuff when you have to and then swing back up and continue 
on in the conversation.”

Zoom Video Communications, founded by engineers 
from Cisco and WebEx, offers a Zoom Collaboration tool for 
desktop, tablet, and other mobile devices that allows up to 25 
people to meet live in cyberspace. 

Distributed engineering teams often use the tool for 
virtual meetings, said Nick Chong, head of product market-
ing for the Santa Clara, Calif., company. Engineers can also 
share CAD drawings, design work, spec sheets, and the like 
through the technology, he said.

HOME AND AWAY
So what of the future? Many expect to see mobile applications 
grow in use, just as software for the desktop has grown. Engineer-
ing companies won’t be left out of that growth, Dudick said.

“Have you been to a smaller shop and seen them use iPad for 
point of purchase? I think we’ll end up having that on the shop 
fl oor because a lot of shop fl oors have limited computer integra-
tion,” he said.

“There’s not many computer systems on a manufacturing fl oor 
because they take up space and can be a distraction and expen-
sive,” he said. “But in the future, employees will use touch screens 
to communicate internally—it’s a portable way to reach people.”

He also predicts a rise in bar-code scanning apps used in manu-
facturing plants. 

Richard Allen of SolidWorks expects more design creation 
tools over and above viewing, red line, and markup mobile apps 
currently offered. These types of apps could be integrated with a 
company’s product data management system. 

“Engineers could gain mobile access to the secure levels of their 
PDM system with the right user name and password,” he said.

Down the road, analysis results are likely to be available on 
mobile devices as well, Allen said. They could be viewed at sales, 
marketing, and manufacturing meetings.

In fact, he doesn’t rule out engineers getting or sharing infor-
mation via a mobile app even when they’re seated in front of their 
desktop.

“As engineers, we have a history of using mice and big screen 
monitors,” he said. “But it might be more effective to use mobile 
as that category continues to change.”

In other words, don’t forget your smartphone. ME

JEAN THILMANY is an associate editor of Mechanical Engineering.

 “Mobile theoretically gives you access to your entire 
   company’s vault when you’re away from your desktop.”
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April, p. 64

Karnik, Rohit,  
and Robert S. Langer

Rebuilding Ourselves

Ushering in an age of synthetic organs and 

targeted medicine. 

February, p. 34

Kurfess, Tom

Why Manufacturing Matters

Economists are coming to see it as the 

key to innovation, economic health, and 

national security. 

November, p. 32

Langston, Lee S.

Not So Simple Machines

The geared turbofan may be a revolution-

ary jet engine, but it’s just the latest device 

to employ precision gearing.

January, p.46

Powering out of Trouble

Engineers who built the engine for the 

fastest-ever aircraft had to solve two 

kinds of problems: Those inherent to the 

concept, and those resulting from the first 

set of solutions.

December, p. 36

Riding the Surge

The market for gas turbines—for land and 

sea, not just for aircraft—is growing at a 

terrific pace. May, p. 36

Leishear, Robert A.

CFD and Safety Factors

Computer modeling of complex processes 

needs old-fashioned experiments to stay 

in touch with reality.

February, p. 46

Marini, Ariana

Re-Flex Forward

Insect joints raise ideas for robotics.

November, p. 112

Metz, Susan Staffin

The Psychology of Insight

Engineering is a matter of the concrete as 

well as of the abstract. Bringing the two 

together can yield surprising results.

April, p. 32

THE FOLLOWING IS A LIST OF FEATURE 
ARTICLES THAT APPEARED IN  
MECHANICAL ENGINEERING IN 2013.
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Meyler, Nicholas J.

To a T

Recruiters are finding breadth outscores 

depth in engineering.

April, p. 44

Noor, Ahmed

Putting Big Data to Work

Imagine what factories will do when they 

can take full advantage of all the informa-

tion at hand.

October, p. 32

Pero, James

Bringing Back the Dolphin

July, p. 64

Reynolds, Elisabeth R.,  
and Hiram Samel

Manufacturing Startups

Invented in America, but scaled up 

overseas

November, p. 36

Shakerin, Said

Photogenic Fluids

March, p. 84

Simon, Fred Denis

China’s Innovation Gap

When China looks in the mirror, it sees 

little intellectual property behind its 

manufacturing muscle. Can it do some-

thing about it?

January, p. 34

Testa, Bridget Mintz

Home on the Shales

Deep under the heart of Texas lies a 

bonanza in shale oil and gas reserves. 

Getting at it has created opportunities 

and challenges for people living on the 

surface. December, p. 30

Thilmany, Jean

Artists Eye, ME’s Creation

Tiny men of gold combine two skill sets.

October, p. 64

Cat Engineers

Video series brings fame to two engineers.

December, p.96

Day on Mars

January, p. 72

High Standards

As elevators advance so do their safety 

codes. July, p. 46

Learn Early by Doing

June, p. 92

Medical Starts with ME

You’d never get the device without the 

engineer. May, p. 30

Pass/Fail

Researchers look at the human factors 

that influence an often frustrating step in 

our daily quest for information.

October, p. 42

PLM Chic

Lifecycle management: It’s not just for 

engineers anymore.

March, p. 38

Professional Networking

Engineers make practical use of social 

media. January, p. 40

Sculpted Waves

February, p. 72

Unknown Qualities

Because composites don’t behave like 

metals, they can present particular

challenges to designers. Tools are evolving 

to help engineers work with these complex 

materials. August, p. 42

Vance, Judy

Reach Out and Touch

The hands-on control of virtual reality 

gives designers increasing power to make 

better decisions.

August, p. 36

Wessner, Charles W.

How Does Germany Do It?

Public-private research institutes have 

helped mid-size German manufacturers 

take on international competition.

November, p. 42

Winters, Jeffrey

Flying Boat

An innovative sailboat design didn’t 

just set a new record—it skimmed over 

the water at highway speed. Will the 

SailRocket usher in a new age of sail?

August, p. 48

Woods, Robert O.

It Sounds Hollow

Acoustical engineering has deep roots in 

antiquity. September, p. 84

Turning the Well

May, p. 88

One-on-One

Leslie Dewan

September, p. 20

Peter Diamandis

March, p. 22

Jeremy Howe

December, p. 16

Dean Kamen

May, p. 22

Madiha El Mehelmy Kotb

July, p. 24

Helmuth Ludwig

February, p. 25

Jim McKeown

August, p. 24

Michael Molnar

November, p 20

C.D. Mote

January, p. 20

Don Norman

October, p. 24

George Siemens

April, p. 24

Adam Stelzner

June, p. 20







XML IN SCIENTIFIC 
COMPUTING
 
C. Pozrikidis.  
CRC Press, Taylor & Francis 
Group, 6000 Broken Sound 
Parkway, NW, Suite 300, Boca 
Raton, FL 33487. 2013.  

 

The text compares Extensible Markup Language with traditional 

programming languages, and suggests new ways of saving and 

sharing the results of scientific calculations. The author dem-

onstrates how the Extensible Stylesheet Language (XSL) can be 

used to perform various calculations, and explains how to create 

and navigate through XML documents using traditional languages 

such as Fortran, C++, and Matlab. A suite of computer programs 

is available on the author’s website.

 

260 PAGES. $69.95. ISBN: 978-1-4665-1227-6.

TRIGONOMETRY FOR 
ENGINEERING TECHNOLOGY: 
WITH MECHANICAL, CIVIL, 
AND ARCHITECTURAL 
APPLICATIONS 
 
Gary Powers.  
Industrial Press Inc., 989 
Avenue of the Americas, New 
York, NY 10018. 2013. 
 

The author intends Trigonometry for Engineering Technology to be 

a text for students new to the subject, for in-house training pro-

grams, and for independent study. The text uses mechanical, civil, 

and architectural applications to illustrate real-world scenarios. 

The examples in each chapter demonstrate a specific type of 

problem-solving procedure and are followed by practice exercises. 

Answers and complete solutions to the exercises are included in 

the appendix.

 

280 PAGES. $39.95. ISBN: 978-0-8311-3454-9.
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THERMAL MANAGEMENT OF 
TELECOMMUNICATIONS EQUIPMENT
 LIAN-TUU YEH AND RICHARD C. CHU  

ASME Press Books, Two Park Avenue, New York, NY 10016-5990. 2013.

T
he authors aim to be comprehensive in addressing thermal and 
mechanical reliabilities as well as energy efficiency in the design 
of all types of telecommunications equipment, including both 
indoor and outdoor systems. The book emphasizes practical 
solutions to thermal issues facing today's telecommunications 

industry. Materials presented in the book are based on actual cases in 
the design of telecommunications equipment. This book is intended to 
serve many types of readers. The authors expect that graduate students 
will be able to use this book to guide them with practical approaches to 
solve complex real-world problems. Professional engineers may find the 
book will provide them with valuable resources and references. 

244 PAGES. $129; ASME MEMBERS, $103; ISBN: 978-0-7918-6020-5.

featured
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CAD  
& CAM

SIEMENS PLM, PLANO, TEXAS.

N
ewly updated product design, 
computer-aided manufactur-
ing, and analysis software NX 
9 features an updated tool 

for two-dimensional data editing. 
Another update offers a freeform 
design toolset. The updated version 
includes tighter product lifecycle 
management integration. The 
enhancements in version 9 address 
issues faced by engineers in indus-
tries such as automotive, aerospace, 
shipbuilding, consumer products, 
and machinery, according to the 
developer. New computer-aided 
engineering tools improve ther-
mal simulation of aircraft engines, 
reducing the time to set up complex 
boundary conditions, while new 
manufacturing capabilities provide 
for faster and more flexible CAM 
programming.

Design software NX from Siemens PLM has been updated to version 9. The software is 
applicable within many industries, including automotive, aerospace, and manufacturing.
Image: Siemens PLM

continued on p.52
 

EXCEL FILE REPAIR

DATANUMEN, HONG KONG.

DataNumen Excel Repair version 2.1 is a Windows 

utility that repairs corrupted or damaged Excel 

files. It scans damaged spreadsheets, workbooks, 

formulas, and associated files and recovers as 

many files as possible. Before purchasing the Excel 

recovery software, users will be able to view all of 

the recovered contents in a preview window to know 

exactly how successful their data recovery efforts 

will be when they install the full version of the 

application. The software works with modern drives 

as well as older media such as CD ROMs, floppy 

disks, and zip disks. 

     

CNC WITH INVENTOR

AUTODESK, SAN RAFAEL, CALIF.

Autodesk Inventor HSM Express is a free computation-

aided manufacturing solution that integrates with the 

developer’s Inventor design environment. The software 

offers computer numerically controlled tools within the 

Inventor user interface to give users the capability to 

produce code for CNC machining centers inside their 

Inventor workflow.

 

ROBOTIC SOFTWARE

ABB ROBOTICS, AUBURN HILLS, MICH. 

ABB says it has overhauled its robotic software for 

use with processes including die-casting, injection 

molding, and machining. Together, the personal-

computer-based RobotStudio Machining PowerPac 

and the controller-based RobotWare machine-

tending software allow for simulation, validation,  

and optimization to be completed in the 3-D virtual 

world and transferred to the real world. Everything 

from robotic cycle times to potential risks for 

collisions can be simulated virtually, according to  

the developer.

 GRAPHICS AND ENGINEERS

TECH SOFT 3D, BEND, ORE.

The engineering graphical tool Hoops Visualize 

has been updated to version 20. It features faster 

cutting-plane capabilities and improved collision 

detection within models. The tool, which runs 

on the Windows, Linux, or Apple OS X platform, 

allows engineers to add graphics to professional 

designs and work. The updated version includes a 

recognition system that automatically selects the 

optimal driver for the software, no matter what 

machine it’s used on. A large-model rendering 

algorithm culls a scene for faster rendering with 

minimal scene degradation.

SUBMISSIONS
Submit hard copy or  
e-mail memag@asme.org,  
using subject line "Software 
Exchange." ME does not 
test or endorse software 
described here.



SYSTEM MODELING

MAPLESOFT, WATERLOO, ONTARIO.

The latest release of the system modeling and 

simulation platform MapleSim 6.2 speeds model 

development of both simple and complex models. 

New add-ons expand the modeling scope to include 

advanced hydraulics. The update offers new ways 

to connect components, enhanced line routing, 

and more easily managed parameter lists than in 

past versions. More advanced features, such as the 

automatic handling of mass and inertia information 

for CAD geometry components and a Modelica 

code view that displays annotations, further reduce 

the time spent creating models, according to the 

developer. Other improvements include expansion 

of connectivity add-ons that allow engineers to 

integrate MapleSim to their chain of digital tools. 

FLUID DYNAMICS

DAAT RESEARCH, HANOVER, N.H.
 

The latest release of Coolit computational fluid 

dynamics thermal software for electronics 

incorporates a new solver that speeds results, 

according to the developer. Aerospace, military, 

telecom, and computer industry users are among 

target customers, as they must calculate multiple 

scenarios in order to optimize designs. With the 

solver included in Coolit version 13, engineers can 

shave weeks off their thermal design times, 

according to Daat. Smaller problems in the 

range of a few million cells likewise benefit 

from the solver, but at a somewhat lower time 

savings. Coolit version 13 also delivers a faster 

preprocessor than in past versions, so both 

importing models from CAD and building them 

in Coolit take less time. The software operates 

on all Windows platforms. Cost for the software 

starts at $17,200 for an annual license. 

OPTIMIZING FLUIDIZED BEDS 

CPFD SOFTWARE, ALBUQUERQUE, N.M.

Barracuda Virtual Reactor is simulation 

software for plant engineering teams and their 

service partners to optimize fluid, thermal, and 

chemical reaction behavior inside fluidized bed 

reactors. The simulations can explore how much 

product a chemical reactor will make at new 

processing conditions, how a unit’s yield and 

reliability can be increased, and how the unit 

can meet environmental requirements through 

design optimization. The software models 

individual, discrete particulate solids with any 

heterogeneous composition, like coal, coked 

catalyst, and polyolefins. The 3-D particle flows 

are coupled to a user’s chemical reactions, 

thereby assuring accurate models of fluidized 

bed reactor behavior.

MACHINE DESIGN

MSC SOFTWARE CORP., SANTA ANA, CALIF.

Adams/Machinery 2013.2 is a virtual prototyping 

tool for machinery design. It features a suite of 

machine component libraries, including gears, 

bearings, pulley-belts, sprockets, chains, cables, 

and motors. The software optimizes designs and 

predicts system performance of new designs. The 

wizard-driven modeling environment means that 

machinery models can be created before CAD 

information is available. The software can also be 

used to predict system dynamic responses. The tool 

was developed for engineers working in industrial 

machinery, heavy industry, automotive, aerospace, 

and other equipment markets. ME 

MapleSim 6.2 offers new ways to connect components. That, coupled with other improvements, 
cuts the time spent creating models and simulations, as compared with past versions. This 
update includes automatic handling of mass and inertia information. 

Coolit CFD thermal software for electronics 
is for the thermal designer who designs it all, 
from individual components to full systems, 
according to the developer.

Adams/Machinery 2013.2, virtual 
prototyping software for machinery design, 
simulation, and analysis, is incorporated into 
the developer’s Adams/View environment.
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SUBMISSIONS
Submit electronic files of new products and 

images by e-mail to memag@asme.org. Use 

subject line "New Products." ME does not test 

or endorse the products described here.

TOOLS // HARDWARE

HIGH-FLOW POPPET VALVES
 
CLIPPARD INSTRUMENT LABORATORY INC.,  
CINCINNATI, OHIO.

GV series valves offer a bubble tight design with 

flow rates of 38 scfm at 50 psig and 67 scfm at 100 

psig. These compact 2-way and 3-way valves are 

offered in ¼-in. NPT and 3/8-in. push-quick ports 

along with a cartridge mounted version. With Clip-

pard’s versatile 15/32-32 nose thread, a large variety 

of buttons and valve actuators can be used with the 

GV stem operated valves. The GTV series are toggle 

valves with panel mounting capabilities.

SHORT LEAD-TIME  
SERVOMOTORS

SIEMENS INDUSTRY INC., ATLANTA.

L
ead time for all 1FK7 Generation II Simotic 
servomotors has been reduced to three 
weeks, the company says. The servomotors 
are available in seven shaft heights and three 
versions—standard, high-dynamic for rapid 

acceleration jobs, and high-inertia for maximum 
smooth running. They have field-replaceable 20- and 
24-bit encoders. The three-week lead time applies 
to models without gear boxes. Addition of a gear box 
could add several weeks to the delivery time.

TRANSLATION STAGE
 

PHYSIK INSTRUMENTE, AUBURN, MASS.

The PI miCos LPS-45 linear translation stage is 

designed to position samples along a precisely 

guided path with distances up to 26 mm, or about 

1 inch. Position is measured by an optical linear 

encoder with nanometer resolution and controlled by 

a compact electronic motion controller. The standard 

travel range of 13 mm and 26 mm can be scaled up.

MEDIUM VOLTAGE DRIVES
 
YASKAWA AMERICA, WAUKEGAN, ILL.

The MV1000 medium-voltage ac drive family is 

designed for energy savings and improved process 

control. The drives have a compact modular design 

and are compatible with Yaskawa’s 1000 series 

low-voltage ac drive products. Smart Harmonics 

Technology reduces input total harmonic distortion 

to less than 2.5 percent without filters.



ELECTRIC CONTACTORS
 
AUTOMATION DIRECT, CUMMING, GA.

The GH15 series of electric contactors now includes larger frame sizes of 79 mm 

to 145 mm. Models are available up to 315 amps. GH15 series IEC motor controls 

feature self-lifting pressure plate terminals for quick wiring terminations; actuator 

coils, in 110/220 V and 220/240 V, 60 Hz models, accommodate most applications. 

Now available in IEC sizes ranging from B to TT, GH15 series contactors accommo-

date up to 250 hp motors at 460 V ac. 

TEMPERATURE DATA LOGGER
 
OMEGA ENGINEERING INC., STAMFORD, CONN.

Omega’s new OM-CP-RFOT series of splash-proof wireless temperature data 

loggers have a flexible piercing probe and are designed to withstand harsh 

environments. They are suitable for smokehouses, ovens, and other cooking 

applications. The loggers comply with CE, HACCP, and USDA requirements. 

They operate in real-time operation, with memory wraparound, minimal long-

term maintenance, and long-term field deployment. 

ALIGNMENT CAMERA
 
BRUNSON INSTRUMENT CO., KANSAS CITY, MO.
 

AlignCam is a digital up-

grade for Brunson’s align-

ment telescopes, levels, 

and transits. It combines 

a digital camera and CCD 

sensor with software and 

an instrument adapter. 

It provides a live image 

and continuous feedback 

on sight lines for making precision alignments. A mobile option permits 

real-time adjustments from a wireless mobile device.

LINEAR SPEED CONTROL OPTION
 
AMACOIL INC., ASTON, PA.

Amacoil/Uhing has added a linear speed control option for Model RG rolling 

ring linear drives. Normally, the drive moves on a shaft with linear speed 

being adjustable by a pitch control lever. Now, for applications that do not 

require variable speed, the new option lets users fix a specific linear travel 

speed in one or both directions of travel. The fixed travel speed is achieved 

using set screws in the drive housing. www.masterbond.com

 Room temperature, heat curing 

   and UV cure systems

 High performance

 Easy application

if the shoe fits
Adhesives Bond Similar and 
Dissimilar Substrates
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TRIAXIAL ACCELEROMETER
 
MEASUREMENT SPECIALTIES, HAMPTON, VA.

The piezoresistive, MEMS-based Model 3803A is a triaxial dc accelerometer 

that can be used for steady-state, low-g vibration measurements and for 

high-g transient shock measurements. Hermetically sealed in a welded, 

stainless steel housing, the IP65-rated sensor is designed for testing 

applications in harsh, high-performance installations, including impact, 

structural, environmental, and vehicle testing.

DC PUMP
 

THOMAS DIVISION, MILWAUKEE, WIS.

The WOB-L air compressor is designed for applications 

requiring a compact, lightweight pump with vari-

able output. The pump measures 3.8 x 2.64 

x 3.63 inches and weighs 1.2 lbs. Output   

ranges to 3,000 rpm using a brushless dc 

motor, an enclosed crankcase for reduced 

noise, and Thomas’ WOB-L piston technology.

TEACHING GRIPPERS
 
SCHUNK, MORRISVILLE, N.C.

When grippers such as the 

PGN-plus and the MPG-plus 

are equipped with an integrated 

distance and presence sensor, the 

modules transform into grippers 

without need of a vision system. 

The optical system can be directly 

integrated into the gripping center 

and continuously supplies the 

control unit with information. 

INCREMENTAL ENCODERS
 
SICK USA, MINNEAPOLIS, MINN.

The DFS2X programmable incremental encoders are 16-bit models that 

feature a compact, rugged mechanical design and a metal code disc that fits 

a variety of applications. The DFS2X encoders offer shaft, blind hollow, and 

through hollow versions in a 2-inch housing, as well as a shaft version with 

a 2.5-inch housing. The IP 65-rated metal design resists shock and vibration, 

which reduces downtime and enables use in harsh environments. 

Personal CNC
Shown here is an articulated humanoid 
robot leg, built by researchers at the 
Drexel Autonomous System Lab (DASL) 
with a Tormach PCNC 1100 milling 
machine. To read more about this 
project or to learn about Tormach’s 
affordable CNC mills and accessories, 
visit www.tormach.com/mem. 

PCNC 1100 Series 3

PCNC 770 Series 3

Mills shown here with 
optional stand, machine 
arm, LCD monitors, 
and other accessories.

www.tormach.com/mem

TOOLS // HARDWARE



EOE

Asst/Assoc/Full Professor 
Mechatronic Systems and Controls

Requisition Number: FTFR000410

Division/College: College of Engineering

FT/PT: Full Time

Position Summary:
As part of a significant college-wide expansion crossing disciplinary boundaries, the Mechanical and Industrial 
Engineering Department at Northeastern University in Boston, MA invites applications and nominations for a tenured 
and tenure-track Associate or Full Professor to establish internationally recognized research programs for September 
2014. Applicants with exceptional qualifications will also be considered for tenure-track positions at the Assistant 
Professor level. The successful candidate will teach both undergraduate and graduate courses, and develop a strong 
externally funded research program, possibly in collaboration with faculty in COE and other colleges, in the general 
areas of dynamic systems, control, and intelligent mechatronic / manufacturing systems with possible applications 
to healthcare engineering systems, bioengineering, and security.

Guided by Northeastern University’s strategic growth plans primarily in the areas of Healthcare, Security, and 
Sustainability, existing faculty and the new faculty hires in Mechanical and Industrial Engineering have unique 
opportunities to collaborate with faculty across campus, to significantly impact the direction and trajectory of this 
already strong, vibrant department. Demonstrated excellence in research, teaching, and collaborative background 
that spans traditional as well as our primary thrust areas is highly desirable.

Qualifications:
Applicants must have a doctorate degree in engineering or a related field of study in one of the areas of interest listed 
above by the start date, and those applying at the Associate Professor or Professor levels must have a well-established 
academic record, including scholarly publications and an externally funded research program.

Additional Information:
The Mechanical and Industrial Engineering Department (www.mie.neu.edu) at Northeastern University, ranked 
among top 50 in the nation by US News and World Report, is a successful and vibrant academic enterprise 
which is growing in both size and stature. The department comprises 44 full-time faculty with $10 million in 
annual research funding, 110 PhD, 420 MS, and 1,200 undergraduate students. At the core of the Northeastern 
engineering education experience is our top-ranked cooperative education program, which contributes 
significantly to the integrated learning model of the College of Engineering. In addition, of the eight federally-
funded research centers in the College of Engineering, four of them are based in the MIE Department: 1) The 
NSF Nanoscale Science and Engineering Center (NSEC) for High-rate Nanomanufacturing, 2) The NSF Center 
for Health Organization Transformation, 3) The NSF Center for Microcontamination Control, and 4) The VA 
New England Healthcare Engineering Partnership. Northeastern University also has a 7,000 square-foot class 
10/100/1000 micro/nanofabrication facility available to faculty, the Kostas Center (http://www.kostas.neu.
edu), and has recently opened the 70,000 square foot Kostas Research Institute for Homeland Security at our 
Burlington campus.

Applicants should submit a detailed Curriculum Vita, a clear statement of specific teaching and research interests 
and objectives, along with names, e-mail addresses and phone numbers of at least three professional references. 
To apply please visit http://www.coe.neu.edu. The position will remain open until filled.

To be considered for this position please visit our web site and apply on line at the following link: 
http://apptrkr.com/406138

Boston, MA

Bucknell University invites applications for Chair of Mechanical 
Engineering, tenured at the Associate or Full Professor rank to 
begin August 2014. We seek candidates with an established record 
of excellence in academic leadership, undergraduate teaching, 
and scholarship. 

The successful candidate will be an effective communicator with 
a demonstrated commitment to diversity, inclusiveness, and 
consensus/team building. Chair duties include (but are not limited 
to) departmental administration; faculty mentoring; curriculum 
design; ABET reporting; faculty and staff support and evaluation; 
as well as typical faculty duties, including some teaching across 
the Mechanical Engineering curriculum. 

Experience in significant undergraduate interaction is required;  
examples of such interaction include but are not limited to involving 
students in research or supervising design projects.  Applicants 
must hold a Ph.D. degree in mechanical engineering or a closely 
related field and a B.S. degree from an ABET-accredited program or 
equivalent. Candidates must have a history of academic leadership 
(e.g. as department/program chair or head). Candidates must have 
achieved tenure or equivalent and will be asked to provide a dossier 
for consideration after a successful interview. 

Candidates should submit a letter of application with particular 
emphasis on leadership experience and skills, curriculum vitae,  
and statements of teaching and research interests online at  
www.bucknell.edu/jobs.  Three references are also requested, 
but will only be contacted for finalists. 

For full consideration, applications should be submitted by 
January 27, 2014. Reviews will begin at that time and continue 
until the position is filled. 

Bucknell University, an Equal Opportunity Employer, believes that students 
learn best in a diverse, inclusive community and is therefore committed to 
academic excellence through diversity in its faculty, staff, and students. We 
seek candidates who are committed to Bucknell’s efforts to create a climate 
that fosters the growth and development of a diverse student body, and we 
welcome applications from members of groups that have been historically 
underrepresented in higher education.

CHAIR OF MECHANICAL  
ENGINEERING, Tenured Associate  
or Full Professor Position
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POSITIONSOPEN
MECHANICAL ENGINEERING THE DEPARTMENT 
OF MECHANICAL ENGINEERING AT COLUMBIA 
UNIVERSITY IN NEW YORK CITY invites ap-
plications for tenured or tenure-track fac-
ulty positions.  Appointments at the assistant 
professor, associate professor and full pro-
fessor, will be considered. Applications are 
specifically sought in any of the areas that fall 
under the umbrella of mechanical engineer-
ing, with particular emphasis on robotics with 
specialization in, but not limited to, computa-
tional tools to design novel robots, surgical 

and image-guided intervention, assistance, 
rehabilitation, biomimetics, human-robot in-
teraction and haptics. Candidates should have 
expertise in experimental, computational 
and/or theoretical methods in research areas 
complementary and synergistic with faculty in 
the School of Engineering and Applied Scienc-
es. In addition to these areas, all outstanding 
candidates will receive serious consideration. 
Candidates must have a Ph.D. or its profes-
sional equivalent by the starting date of the 
appointment. Applicants for this position at 

the Assistant Professor and Associate Profes-
sors without tenure must have the potential 
to do pioneering research and to teach effec-
tively. Applicants for this position at the ten-
ured level (Associate or Full Professor) must 
have a demonstrated record of outstanding 
research accomplishments, excellent teach-
ing credentials and established leadership 
in the field. The successful candidate should 
contribute to the advancement of the depart-
ment in these areas by developing an exter-
nally funded research program, contributing 
to the undergraduate and graduate educa-
tional mission of the Department and is ex-
pected to establish multidisciplinary research 
and educational collaborations with academic 
departments and units across Columbia Uni-
versity. The Department is especially inter-
ested in qualified candidates who can contrib-
ute, through their research, teaching, and/or 
service, to the diversity and excellence of the 
academic community. Candidates should ap-
ply online at: https: academicjobs.columbia.
edu/applicants/Central?quickFind=58208 and 
should submit electronically the following: 
curriculum-vitae including a publication list, 
a description of research accomplishments, a 
statement of research/teaching interests and 
plans, contact information for three people 
who can provide letters of recommendation, 
and up to three pre/reprints of scholarly work.  
The position will close no sooner than April 30, 
2014, and will remain open until filled. Appli-
cants can consult http://me.columbia.edu for 

POSITIONSOPEN POSITIONSOPEN
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more information about the department. Co-
lumbia is an affirmative action/equal opportu-
nity employer with a strong commitment to the 
quality of faculty life.

ASSISTANT, ASSOCIATE OR PROFESSOR  
MECHANICAL ENGINEERING The Depart-
ment of Mechanical Engineering at the South 
Dakota School of Mines & Technology invites 
applications for a 9-month, tenure-track fac-
ulty position in Thermal/Fluid Sciences at 
the Assistant, Associate or Professor level.  

Candidates with an earned PhD in Mechani-
cal Engineering or a closely related field 
with expertise in Thermal/Fluid Sciences 
are invited to apply.  Previous teaching and 
research experience at the university level 
and/or industrial experience are desir-
able.  The candidate is expected to teach at 
the undergraduate and graduate levels and 
develop an externally funded research pro-
gram in his/her area of expertise.  Salary 
is commensurate with qualifications. The 
anticipated start date is August 22, 2014. In-

dividuals interested in this position must apply 
online at http://www.sdsmt.edu/employment.  
Human Resources can provide accommoda-
tion to the online application process and may 
be reached at (605) 394-1203.  Review of appli-
cations will begin December 2, 2013, and will 
continue until the position is filled.  Employ-
ment is contingent upon completion of a sat-
isfactory background investigation.  For more 
information about the School of Mines and 
Rapid City, visit: www.sdsmt.edu and http://
visitrapidcity.com/ SDSM&T is an EEO/AA/
ADA employer & provider

POSITIONS IN MANUFACTURING AND PLAS-
TICS AND COMPOSITES ENGINEERING West-
ern Washington University is developing new 
programs in Manufacturing Engineering, and 
Plastics and Composites Engineering and 
invites applications for multiple positions in 
both areas.  WWU currently has highly regard-
ed programs in Manufacturing, and Plastics 
Engineering Technology that will be transi-
tioned into these new engineering programs.  
We are looking for energetic individuals who 
will help us develop industry-ready graduates 
through a combination of creative problem-
solving, analytical skills development, and ex-
periential learning.  This is a unique and excit-
ing opportunity to be part of the foundational 
development of these programs, and to help 
build and strengthen connections to other ar-
eas such as with WWU’s Advanced Materials 

POSITIONSOPEN POSITIONSOPEN

EOE

Asst/Assoc/Full Professor 
Computational Science and Engineering

Requisition Number: FTFR000409

Division/College: College of Engineering

FT/PT: Full Time

Position Summary:
As part of a significant college-wide expansion crossing disciplinary boundaries, the Mechanical and Industrial 
Engineering Department at Northeastern University in Boston, MA invites applications and nominations for 
four tenured and tenure-track Associate or Full Professors to establish internationally recognized research 
programs for September 2014. Applicants with exceptional qualifications will also be considered for tenure-
track positions at the Assistant Professor level. This cluster hire is focused on Computational Science and 
Engineering in the emerging areas of applied mechanics, thermo-fluid sciences and materials science to 
complement the existing research streams of the department and of Northeastern University’s strategic 
research areas of Sustainability, Security, and Healthcare.

Guided by Northeastern University’s strategic growth plans in the above mentioned areas, existing faculty 
and the new faculty hires in Mechanical and Industrial Engineering have unique opportunities to collaborate 
with faculty across campus, to significantly impact the direction and trajectory of this already strong, vibrant 
department. Demonstrated excellence in research, teaching, and collaborative background that spans 
traditional as well as our primary thrust areas is highly desirable.

Qualifications:
Applicants must have a doctorate degree in engineering or a related field of study in one of the areas of 
interest listed above by the start date, and those applying at the Associate Professor or Professor levels 
must have a well-established academic record, including scholarly publications and an externally funded 
research program.

Additional Information:
The Mechanical and Industrial Engineering Department (www.mie.neu.edu) at Northeastern University, 
ranked among top 50 in the nation by US News and World Report, is a successful and vibrant academic 
enterprise which is growing in both size and stature. The department comprises 44 full-time faculty with $10 
million in annual research funding, 110 PhD, 420 MS, and 1,200 undergraduate students. At the core of 
the Northeastern engineering education experience is our top-ranked cooperative education program, which 
contributes significantly to the integrated learning model of the College of Engineering. In addition, of the 
eight federally-funded research centers in the College of Engineering, four are based in the MIE Department: 
1) The NSF Nanoscale Science and Engineering Center (NSEC) for High-rate Nanomanufacturing, 2) The NSF 
Center for Health Organization Transformation, 3) The NSF Center for Microcontamination Control, and 4) The 
VA New England Healthcare Engineering Partnership. Northeastern University is also an inaugural member 
of the Massachusetts Green High Performance Computing Center that is being developed as a world-class, 
high-performance academic research computing facility in Holyoke MA.

Applicants should submit a detailed Curriculum Vita, a clear statement of specific teaching and research 
interests and objectives, along with names, e-mail addresses and phone numbers of at least three professional 
references. To apply please visit http://apptrkr.com/406121. The positions will remain open until filled.

Boston, MA
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FACULTY POSITION 
MECHANICAL ENGINEERING  
DEPARTMENT  
VANDERBILT UNIVERSITY 

The Department of Mechanical Engineering at Vanderbilt University 

invites applications for a faculty position to begin in the fall of 

2014. Applications will be considered for positions at all ranks  

commensurate with qualifications. Applicants must possess a 

Ph.D. in Mechanical Engineering or related field. We are particularly 

seeking candidates with research interests in rehabilitation engi-

neering. The School of Engineering and the Department of Physical 

Medicine and Rehabilitation (within the School of Medicine) at 

Vanderbilt are in the process of establishing an interdisciplinary 

research program with the mission of collaboratively pursuing the 

development of innovative methodologies, interventions, and as-

sistive devices to improve the quality of care and quality of life for 

persons with physical disabilities. The collaborative program will 

occupy dedicated space that will physically integrate resources and 

personnel from engineering and medicine such that technological 

innovation will be thoroughly informed by clinical expertise. We are 

seeking candidates who will work within this collaborative center, 

and in particular will pursue innovative and impactful research 

toward the development of assistive or therapeutic devices or 

methods that improve functional or health outcomes of individuals 

with physical disabilities, including but not limited to individuals 

with stroke, spinal cord injury, MS, CP, or limb loss. Successful 

candidates will be expected to build a strong, externally-funded 

research program and make significant contributions to the Depart-

ment’s research activities. The Department of Mechanical Engineering 

has a student body of approximately 300 undergraduates and 50 Ph.D. 

students, and candidates should have a marked interest in teaching 

both undergraduate and graduate students. 

Applications consisting of a cover letter, a complete curriculum 
vitae, statements of teaching and research interests, and the 
addresses of four references (include email address) should be 
submitted on-line at https://academicjobsonline.org/ajo/
jobs/2927. 

Vanderbilt University is an Affirmative Action/Equal Opportunity 
Employer. Women and minorities are especially encouraged to apply.



POSITIONSOPEN
Science and Engineering Center (AMSEC) and 
Institute for Energy Studies. See the full an-
nouncements and instructions at http://www.
etec.wwu.edu/engineering-jobs.html.  Appli-
cations welcomed; positions open until filled.  
AA/EOE

DEPARTMENT CHAIRPERSON San Diego State 
University Department of Mechanical Engi-
neering The Department of Mechanical En-
gineering at San Diego State University is 
seeking an innovative and energetic academic 
leader to serve as department chairper-
son beginning Fall 2014. The Department 
is strongly committed to excellence in both 
research and teaching at the graduate and 
undergraduate levels, and hosts a number 
of Centers, including the National Science 
Foundation’s Engineering Research Center 
for Sensorimotor Neural Engineering. Appli-
cants must hold an earned PhD in Mechanical 
Engineering or closely related discipline, and 
are required to possess strong leadership and 
interpersonal skills, a commitment to both 
research and teaching excellence, an ability 
to promote collegiality and consensus build-
ing, and a strong commitment to shared gov-
ernance. The research and educational track 
records of applicants must merit an appoint-
ment with tenure at the Full Professor level. 
The applicants are also required to have ex-
perience in the development and management 
of research programs, have the ability to build 

corporate partnerships in San Diego's vibrant 
technology-based business community, and 
possess an appreciation of diversity and an 
ability to work effectively in a multicultural 
campus and community setting. Mechanical 
Engineering is one of four departments in 
the College of Engineering at San Diego State 
University with an EAC, ABET-accredited B.S. 
degree program in Mechanical Engineering, 
as well as M.S. and Ph.D. programs involving 
students in leading edge research.  The de-

partment also hosts the Bioengineering pro-
gram. For more information about SDSU, the 
College of Engineering, and the Department 
visit: http://www.sdsu.edu, http://www.en-
gineering.sdsu.edu/engineering , and http://
mechanical.sdsu.edu Review of applications 
will begin on January 21, 2014 and will con-
tinue until the position is filled. Nominations 
are accepted, and applicants should prepare 
a single PDF document, named LASTNAME_
FIRSTNAME.pdf, which includes 1) a cover 

POSITIONSOPEN POSITIONSOPEN

Asst/Assoc/Full Professor - Sustainable Manufacturing
Requisition Number: FTFR000411   Division/College: College of Engineering    FT/PT: Full Time

Position Summary:
As part of a significant college-wide expansion crossing disciplinary boundaries, the Mechanical and Industrial 
Engineering Department at Northeastern University in Boston, MA invites applications and nominations for a 
tenured and tenure-track Associate or Full Professor to establish internationally recognized research programs 
for September 2014. Applicants with exceptional qualifications will also be considered for tenure-track positions 
at the Assistant Professor level. Specific areas of interdisciplinary interest include but are not limited to: 
sustainable manufacturing and materials; sustainable supply chain; remanufacturing; life cycle assessment and 
other quantitative environmental modeling; pollution prevention; design for environment; policy analysis; energy 
systems, intelligent machines; additive and nanomanufacturing.

Guided by Northeastern University’s strategic growth plans primarily in the areas of Healthcare, Security, and 
Sustainability, existing faculty and the new faculty hires in Mechanical and Industrial Engineering have unique 
opportunities to collaborate with faculty across campus, to significantly impact the direction and trajectory of this 
already strong, vibrant department. Demonstrated excellence in research, teaching, and collaborative background 
that spans traditional as well as our primary thrust areas is highly desirable.

Qualifications:
Applicants must have a doctorate degree in engineering or a related field of study in one of the areas of interest 
listed above by the start date, and those applying at the Associate Professor or Professor levels must have a well-
established academic record, including scholarly publications and an externally funded research program.

Additional Information:
The Mechanical and Industrial Engineering Department (www.mie.neu.edu) at Northeastern University, 
ranked among top 50 in the nation by US News and World Report, is a successful and vibrant academic 
enterprise which is growing in both size and stature. The department comprises 44 full-time faculty with $10 
million in annual research funding, 110 PhD, 420 MS, and 1,200 undergraduate students. At the core of 
the Northeastern engineering education experience is our top-ranked cooperative education program, which 
contributes significantly to the integrated learning model of the College of Engineering. In addition, of the eight 
federally-funded research centers in the College of Engineering, four of them are based in the MIE Department: 
1) The NSF Nanoscale Science and Engineering Center (NSEC) for High-rate Nanomanufacturing, 2) The NSF 
Center for Health Organization Transformation, 3) The NSF Center for Microcontamination Control, and 4) The 
VA New England Healthcare Engineering Partnership. Northeastern University also has a 7,000 sq-ft class 
10/100/1000 micro/nanofabrication facility available to faculty, the Kostas Center (http://www.kostas.neu.edu), 
and has recently opened the 70,000 sq-ft Kostas Research Institute for Homeland Security at our Burlington 
campus.

Applicants should submit a detailed Curriculum Vita, a clear statement of specific teaching and research 
interests and objectives, along with names, e-mail addresses and phone numbers of at least three professional 
references. To apply please visit http://apptrkr.com/406171. The position will remain open until filled.

To be considered for this position please visit our web site and apply on line at the following link: 
http://apptrkr.com/406138

Northeastern University is an Equal Opportunity, Affirmative Action Educational Institution and Employer, 
Title IX University. Northeastern University particularly welcomes applications from minorities, women and 
persons with disabilities. Northeastern University is an E-Verify Employer.

Boston, MA

Applications are invited for a tenure-track faculty position 
in the general area of mechanics (solid mechanics, nano- or 
micro-mechanics, continuum mechanics, computational 
mechanics) at Thayer School of Engineering, Dartmouth College. 
Candidates are sought with expertise in mechanics applied to 
either Energy or Engineering in Medicine. Candidates with indus-
trial research experience are particularly encouraged to apply. 
The successful candidate will have earned a doctorate in either 
engineering or a related field, will teach both undergraduate and 
graduate students, and will conduct a vigorous program of ex-
ternally funded research. The search is directed at the Assistant 
Professor level, although exceptional candidates at other ranks 
will be considered. A flexible start date is expected. 
Thayer School serves as both Dartmouth’s Department of Engi-
neering Sciences and as the graduate school of Engineering. The 
undergraduate program emphasizes interdisciplinary study of 
engineering, and leads to the A.B. degree. The graduate program 
offers advanced study in a number of areas, and leads to both 
professional (B.E., M.E.M.) and research (M.S., Ph.D.) degrees. 
For more information see http://engineering.dartmouth.edu.  
Review of applications will begin immediately, and will continue 
until the position is filled. A complete CV, research and teaching 
statements, and contact information for three references 
should be sent to:           Prof. Laura Ray

  Chair, Mechanics Search Committee 
Thayer School of Engineering, Dartmouth College 

Hanover NH 03755-8000 

Applications may also be submitted in PDF format via email: 
Thayer.Faculty.Search@dartmouth.edu

 
One of the most diverse institutions of higher education in New 

England, Dartmouth College is an equal opportunity/ affirmative action 
employer, has a strong commitment to diversity, and in that spirit 

encourages applications from women and minorities.

TENURE-TRACK FACULTY POSITION IN SOLID MECHANICS



Applications and nominations are 
invited for the position of Professor 
and Chair of the Department of 

Mechanical Engineering at the University of Memphis. Primary  
responsibilities of the chair are to provide visionary leadership; to  
encourage excellence and innovation in research, instruction and 
service; to advance professional development of faculty, staff and 
students; to promote productive relationships with all constituents 
including students, parents, alumni, industry and government agencies; 
and to foster productive interdisciplinary relationships with a variety  
of entities across the University community and beyond.

Applicants must hold an earned doctorate degree in mechanical  
engineering or a closely related field. In addition, candidates must 
be eligible for appointment at the rank of Professor. Commitment to, 
and knowledge of, affirmative action, equal employment opportunity 
and diversity are required. The successful candidate will have a proven 
record of scholarly and administrative leadership, as well as the vision 
and ability to foster growth in academic programs and external support.

Salary will be competitive and the University also provides a 
comprehensive benefits package that includes choices for health, 
retirement, and long- and short-term disability, and a research 
incentive compensation program. Information about most of these 
programs is available at www.memphis.edu. Candidates with 
exceptional credentials may be considered for an endowed position 
commensurate with their level of achievement.

Letters of nomination and applications are to be submitted via  
https://workforum.memphis.edu. Click on the faculty box to find 
the posting for the Chair position. Applications must include a letter 
detailing personal qualifications and experience as related to the posi-
tion, a comprehensive curriculum vita, and the full names and contact 
information (the address, phone number, and email address) of three 
professional references. The committee will begin screening applica-
tions on January 13, 2014 and will continue until the position is filled.

A Tennessee Board of Reagents Institution.  
An Equal Opportunity-Affirmative Action University

CHAIR — MECHANICAL ENGINEERING

The Department of Mechanical 
Engineering at the University 
of Maine invites applications 

for an academic-year tenure track position at the assistant 
professor level. The position requires B.S. and Ph.D. degrees 
in mechanical, ocean, or marine engineering, or closely related 
disciplines by date of hire. The successful applicant must have  
a demonstrated background in a traditional mechanical engineer-
ing discipline, and have a strong commitment to the university’s 
teaching, research, and service missions. Preference will be 
given to candidates who can make immediate contributions to an 
emerging focus area in Ocean and Marine Engineering. Key areas 
of research are expected to be one or more of the following areas: 
ocean and marine structures, marine energy, marine acoustics 
and vibrations, aquaculture engineering, ocean environmental 
modeling, measurement and control, robotic, and subsea 
engineering.

The successful candidate will have the opportunity to lead 
research efforts that make use of a unique multi-million dollar 
wind-wave facility, which is the centerpiece of a focus area in 
offshore engineering that includes offshore wind energy, tidal 
energy, and aquaculture facilities.

Responsibilities will include teaching core undergraduate and 
graduate courses in mechanical engineering, establishing and 
maintaining an externally funded research program, training 
M.S. and Ph.D. students, and actively engaging in service to the 
profession, department, university, and state. To apply submit 
a resume, the names and contact information of at least three 
references, and a statement of teaching and research interests 
to: Chair, Search Committee, Department of Mechanical 
Engineering, 5711 Boardman Hall, Orono, ME 04469-5711. 

 Application review will begin on February 1.  
Incomplete applications cannot be considered.

The University of Maine is an Equal Employment  

MECHANICAL ENGINEERING FACULTY POSITION

letter, 2) detailed curriculum vitae, 3) a 
statement of vision for the department, 4) 
contact information for at least five refer-
ences, and 5) a statement of research in-
terests. The PDF file should be sent to, me-
jobs@engineering.sdsu.edu with “VPAA# 
72: YOUR NAME” in the subject line. SDSU 
is a Title IX, equal opportunity employer and 
does not discriminate against persons on 
the basis of race, religion, national origin, 
sexual orientation, gender, gender identity 
and expression, marital status, age, dis-
ability, pregnancy, medical condition, or 
covered veteran status. The person hold-
ing this position is considered a "mandated 
reporter" under the California Child Abuse 
and Neglect Reporting Act and is required 
to comply with the requirements set forth 
in CSU Executive Order 1083 as a condition 
of employment. 

MECHANICAL & CIVIL ENGINEERING 
POSITION:  ASSISTANT PROFESSOR OF 
MECHANICAL ENGINEERING The Univer-
sity of Evansville invites applications for an 
Assistant Professor of Mechanical Engi-
neering, beginning August 1, 2014.  Appli-
cants should be committed to outstanding 
undergraduate teaching, have excellent 
English skills, and be dedicated to project-
oriented learning.  The applicant should 
have a primary interest in mechanical 

Applications are invited for:-

Department of Mechanical and Automation Engineering, Faculty of Engineering
Associate Professor(s) / Assistant Professor(s)
(Ref. 1314/058(495)/2)
The Department is looking for candidates with proven track records and excellent potential in 
the following areas:
(1) design and manufacturing; 
(2) energy technologies, such as biofuel, arti  cial photosynthesis, fuel cell, wind power, kinetic energy 
harvesting, nuclear energy, power electronics and management, smart metering and smart grid.
Applicants should have (i) a PhD degree; and (ii) a good scholarly record demonstrating potential for 
teaching and research excellence. The appointees will (a) teach undergraduate and postgraduate courses; 
(b) develop an externally funded research programme; and (c) supervise postgraduate students. 
Appointments will normally be made on contract basis for three years initially commencing August 
2014, which, subject to performance and mutual agreement, may lead to longer-term appointment 
or substantiation later.  Applications will be accepted until the posts are  lled.  Further information 
about the Department is available at http://www.mae.cuhk.edu.hk.
Salary and Fringe Bene  ts
Salary will be highly competitive, commensurate with uali  cations and experience. The University 
offers a comprehensive fringe bene  t package, including medical care, a contract-end gratuity 
for appointments of two years or longer, and housing bene  ts for eligible appointees. Further 
information about the University and the general terms of service for appointments is available at 
http://www.per.cuhk.edu.hk.  The terms mentioned herein are for reference only and are subject 
to revision by the University.
Application Procedure
Please send full resume, copies of academic credentials, publication list with abstracts of selected 
published papers, details of courses taught and evaluation results (if available), a research plan, a 
teaching statement, together with names, addresses and fax numbers/e-mail addresses of three to 
 ve referees to whom the applicants’ consent has been given for their providing references (unless 

otherwise speci  ed), to the Dean, Faculty of Engineering by e-mail to recruit@erg.cuhk.edu.hk. 
The Personal Information Collection Statement will be provided upon request. Please quote the 
reference number and mark Application  Con  dential’ on cover.

POSITIONSOPEN

Nick Ferrari 

(212) 591-7534  

ferrarin@asme.org

CONTACT:

INQUIRIES

FOR ALL

AND
ADVERTISING

SPONSORSHIP



virginia techThe Department of Mechanical and Industrial Engineering (MIE) at Louisiana State University
invites applications for two tenure-track Assistant Professor positions starting in August 2014.
The department seeks to build on a strong track record in the materials and thermal/fluids areas
and to further strengthen current activities in energy research, by adding expertise relevant to
nuclear energy. : Ph.D. in nuclear engineering or a related discipline;
three years of related experience, including graduate study. : Applicants
with a strong research background and interests in materials research, thermal/fluids research
(thermal hydraulics), or nuclear propulsion are encouraged to apply, especially if their research
and background is in computation/simulation within these areas. Exceptional qualifications in
experimental research related to the areas of emphasis above will be given serious consideration.
An offer of employment is contingent on a satisfactory pre-employment background check.
Anticipated start date is August 2014. Applications will be accepted until positions are filled and
those received before February 14, 2014 will be guaranteed full consideration. Women and
minority candidates are encouraged to apply. Apply online and view a more detailed ad at:

, Position # 037609/036921
LSU IS AN EQUAL OPPORTUNITY/EQUAL ACCESS EMPLOYER

Quick link at ad URL:

ASSISTANT PROFESSORS
(Tenure-track/Nuclear Engineering: 
Materials and Thermal Hydraulics)

Department of Mechanical and Industrial Engineering

The School of Engineering 
Technology at the University 
of Maine seeks a mechanical 

engineer to join our faculty on September 1, 2014 as an 
academic-year tenure-track Assistant Professor of Mechani-
cal Engineering Technology. Our program prepares graduates 
to make a difference in our world through product innovations 
and applications in thermal systems, mechanical design, and 
manufacturing processes (http://www.umaine.edu/met/).  

The position requires three years experience in an area such 
as product development, prototyping, design or manufacturing 
and a Master of Science degree in Mechanical Engineering or 
a closely related discipline by date of hire. Progress toward 
licensure and teaching experience are preferred.

The successful applicant will develop and teach courses at all 
levels of the curriculum, clearly communicating with students 
the connections between engineering principles and profes-
sional practice. Additional responsibilities include scholarship, 
professional service and/or consulting, and service to the disci-
pline and the community. MET faculty members are encouraged 
to collaborate with the U Maine Advanced Manufacturing 
Center, a product development and solutions organization.

Please see our complete description at: 
http://jobs.umaine.edu/blog/category/faculty/  

Apply by sending a letter of application with your cv or resume, 
copies of academic transcripts and teaching evaluations, and 
the names and contact information of three references to:
Dr. Scott Dunning, P.E., Director, School of Engineering  
Technology, 5711 Boardman Hall, Rm 119, University of 
Maine, Orono, ME  04469-5711. Application review will begin 
on February 1. Incomplete applications cannot be considered. 

The University of Maine NSF ADVANCE Rising Tide Center supports work-
life balance and diversifying the engineering workforce. The University of 
Maine is an Equal Employment Opportunity/Affirmative Action Employer

ASSISTANT PROFESSOR OF MECHANICAL 
ENGINEERING TECHNOLOGY

The Department of Mechanical Engineering invites applications 
for four faculty positions: two in Mechanical Systems and two 
in Fluid Dynamics and Thermal Sciences. The positions could 
be at Assistant, Associate, or Full Professor levels. Exceptional 
candidates will be considered for endowed professorships. 

One Mechanical Systems position is targeted at research 
related to Virginia Tech’s Center for Intelligent Material 
Systems and Structures (CIMSS), which may include the Center 
directorship, and the Center for Energy Harvesting Materials and 
Systems (CEHMS). For the second position, we welcome exper-
tise in the modeling, analysis, control, dynamics, or diagnostics 
of mechanical systems in emerging, multi-disciplinary systems 
as well as traditional applications. For both Fluid Dynamics and 
Thermal Sciences positions, this is a broad search with research 
areas of interest that include fundamental and applied studies 
using experimental, theoretical, or computational approaches. 
In addition to applicants from traditional areas of mechanical 
engineering, we are interested in applicants with an interdisci-
plinary background in emerging areas. The complete posting is 
available at: www.me.vt.edu/Jobs/hiring.html.  

Applicants must hold a doctoral degree in engineering or a 
closely related discipline. Candidates should apply at:

 www.jobs.vt.edu 

posting TR0130140 for Mechanical Systems
posting TR0130141 for Fluid Dynamics and Thermal Sciences

Review will begin December 10, 2013  
and will continue until the position is filled.  

Virginia Tech is committed to diversity and seeks a broad spectrum of 
candidates including women, minorities, and people with disabilities.  

Virginia Tech is a recipient of the National Science Foundation ADVANCE 
Institutional Transformation Award to increase the participation of women 
in academic science and engineering careers (http://www.advance.vt.edu).

DEPARTMENT OF MECHANICAL ENGINEERING:  
FOUR FACULTY POSITIONS

systems, with a strong automotive interest, 
and be able to teach courses and laborato-
ries in engineering mechanics, instrumen-
tation, and machine design. The successful 
candidate will participate in the program’s 
Integrated Design Sequence as a faculty 
advisor. Appropriate scholarly/professional 
development activities and university 
service are expected.  A B.S. in mechanical 
engineering or a related discipline and an 
earned doctorate are preferred; an MSME 
with professional registration (P.E.) and 
significant industrial experience will be 
considered.  The program is accredited by 
EAC-ABET.  The University of Evansville is 
an independent, church-related, selective 
admissions University located in south-
western Indiana, with a study-abroad cam-
pus in England. The University of Evansville 
is an equal opportunity affirmative action 
employer strongly committed to education-
al excellence through diversity. The Search 
Committee will begin reviewing applica-
tions on December 2, 2013 and will continue 
until the position is filled.  Send letter of 
application, curriculum vitae, statement of 
teaching philosophy, and contact informa-
tion for four references to: Dr. John K. 
Layer, P.E. Director and Associate Profes-
sor, Mechanical Engineering University of 
Evansville 1800 Lincoln Ave Evansville IN  
47722 or email to:  jl118@evansville.edu
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Careers with Mass Appeal

Assistant Professor
Plastics Engineering 

Located in the historic industrial city of Lowell, 25 miles northwest of Boston, the 
University of Massachusetts Lowell has three campus clusters: North, South and 
East along the Merrimack River. The University of Massachusetts Lowell is 
dedicated to transformational education that fosters student success, lifelong 
learning and global awareness. UMass Lowell offers affordable, experience-based 
undergraduate and graduate academic programs taught by internationally 
recognized faculty who conduct research to expand the horizons of knowledge. The 
programs span and interconnect the disciplines of business, education, engineering, 
fine arts, health, humanities, sciences and social sciences. Our graduates leave 
UMass Lowell ready for work, for life and for all the world offers. A major 
component of UMass Lowell’s vision is to ensure that diversity and inclusion are in 
every aspect of our strategic plan. We seek a diverse talented candidate pool to be part 
of our mission and achievements. Applicants are invited in the Plastics Engineering 
field in the areas of plastics processing and plastics processing theory, injection 
molding processing and process control, extrusion processing, computer aided 
design and simulation, medical device design, injection molding design and extrusion 
die design. 
Minimum Qualifications: Doctoral degree in Plastics, Polymer Engineering or related 
areas (Doctoral degree required at the time of application); Outstanding research 
record in their areas of expertise; The ability to work effectively with diverse groups. 
Preferred Qualifications: Candidate should have a record of publications which 
demonstrates potential success as a researcher; Teaching experience is beneficial, 
experience as Post-Doctoral Fellow or Research Professor will also be considered. 
Interested applicants should apply online at https://jobs.uml.edu. Please submit a 
cover letter, curriculum vitae, teaching philosophy, research interest, research 
statement, names and contact information of three references, and publication list. 
Review of applications will begin February 1, 2014,  and continue until the position 
is filled. However, the position may close when an adequate number of qualified 
applications are received. Thank you for considering the University of Massachusetts 
Lowell as an employer of choice. We look forward to receiving your application.
The University of Massachusetts Lowell is committed to increasing diversity in its faculty, 
staff, and student populations, as well as curriculum and support programs, while 
promoting an inclusive environment. We seek candidates who can contribute to that goal 
and encourage you to apply and to identify your strengths in this area. 

The Department of Aerospace Engineering at Auburn 
University invites applications for an assistant, 
associate or full professor, tenure-track faculty 
position in the areas of thermofluids and propulsion. 

Primary consideration will be given to those with research 

and teaching interests in thermofluids, aeroacoustics, 

and combustion, with applications to rockets, gas-turbine 

engines, hypersonics, and aerothermodynamics. Other 

emerging areas may also be considered. Applicants must 

have an earned doctorate in aerospace/chemical/me-

chanical engineering or a closely related field. They will be 

expected to fully contribute to the department’s mission in 

teaching, research, and service, including the development 

of a strong, nationally recognized, funded research program.    

Applicants are encouraged to apply as soon as possible by 
submitting a cover letter, current CV, research vision, teach-
ing philosophy, and three references to the job posting at: 
http://aufacultypositions.peopleadmin.com/postings/319

The review process will begin January 15, 2014, but applica-
tions will continue to be accepted until the position is filled. 
The successful candidate must meet eligibility require-
ments to work in the U.S. at the time the appointment begins 
and continue working legally for the proposed term of 
employment. Excellent communication skills are required.  
Additional information about the department may be found 
at: http://www.eng.auburn.edu/aero/

Auburn University is an Affirmative Action/Equal Opportunity 
Employer. Women and minorities are encouraged to apply. 

The Institute for Systems Research 

(ISR) and the A. James Clark School of 

Engineering at the University of Mary-

land, College Park, invite applications 

for a tenure-track assistant professor position in Model-Based Systems Engineering (MBSE). 

We seek applicants with a doctoral degree who have research expertise in MBSE, formal 

approaches to engineering design and validation, requirements engineering, and multi-objective 

optimization and trade-off analysis, with appropriate connections to an engineering and/

or biological domain. This position is tenure track in a Clark School department (Aerospace, 

Electrical and Computer, Fire Protection, Mechanical, Civil and Environmental, Chemical and 

Biomolecular, Materials Science and Engineering, or Bioengineering) with a joint appointment 

to the ISR. The tenure home for this appointment will be in the department, and the ISR and its 

Director will also review the candidate’s dossier. The position holder will contribute to teaching 

systems engineering, advise systems engineering students for their theses, and develop new 

systems engineering courses. With regard to research responsibilities, the position holder 

will propose and conduct MBSE methodology and tools research that improves the ability to 

conceive, design and analyze complex multi-domain systems and will collaborate with other 

ISR faculty researchers to incorporate MBSE methods into ISR multi-disciplinary research. The 

Clark School’s (www.eng.umd.edu) graduate programs collectively rank 19th nationally (11th 

among public universities) in U.S. News & World Report’s “America’s Best Graduate Schools 

2014.” In 2013 the Academic Ranking of World Universities ranked the Clark School programs 

16th in the world. ISR (www.isr.umd.edu), an original NSF ERC, celebrates 27 years of multi-

disciplinary research in cooperation with universities, government, and industry. With annual 

expenditures exceeding $20M, it conducts interdisciplinary research and provides education 

in systems engineering and sciences; and devises basic solution methodologies and tools for 

systems problems in disparate application domains. ISR has 38 joint appointment faculty; 

27 affiliate faculty; and eight research scientists from four colleges and 14 units across the 

University of Maryland.

Prospective candidates should demonstrate the required expertise and apply with:

1) A cover letter, 2) Curriculum vitae, 3) Teaching and research statements, 4) Three relevant 

scientific papers, 5) List of references.

TO APPLY: Please visit (ejobs.umd.edu) and find posting #105839. For best consideration, 

submit applications by January 31, 2014; the position remains open until filled. 

The University of Maryland is an EEO/AA employer. We strongly encourage women and minorities to apply.

FACULTY POSITION IN MODEL-
BASED SYSTEMS ENGINEERING

             MULTIPLE FACULTY POSITIONS  
 

ADVANCED MANUFACTURING:  Applicants are sought at the rank of assistant professor in the area of advanced manufacturing with a specific 

focus on manufacturing biomaterials. The candidate should possess strong experimental and analytical skills. Areas of interest include micro- 

and nano-manufacturing, additive manufacturing and other emerging bio-manufacturing techniques. The candidate’s research experience and 

teaching interests should have a clear connection to clinical applications in areas such as targeted and customized therapies and diagnostics, 

tissue engineering, and patient-specific medical devices. There exist excellent collaboration opportunities and facilities in micro- and nano-

engineering, including the recently awarded NASCENT nanosystems engineering research center.  

OPERATIONS RESEARCH AND INDUSTRIAL ENGINEERING:  Applicants are sought with demonstrated research interests in data analytics 

applied to healthcare systems engineering. Outstanding candidates at all ranks will be considered with a preference for the early professor rank. 

Applications are invited in all methodological areas of operations research with research expertise in simulation, applied probability, statistics, 

optimization, or decision analysis. A strong interest in collaborating with researchers at the University's new Dell Medical School is desired. 

EMERGING AREAS: This is an open search for candidates with demonstrated research excellence in any emerging area in Mechanical Engineer-

ing. Applicants are sought at the rank of assistant, associate or full professor. For the rank of assistant professor, areas of interest include: (i) 

cyberphysical systems, with a focus on the development of smart mechanical systems and processes with connections to “big data,” (ii) medical 

acoustics with an interest in diagnostic and therapeutic applications, (iii) advanced energy systems, exploiting recent advances in materials and 

micro- and nanotechnologies to enhance heat and mass transfer, lower energy usage and improved performance in traditional energy systems, 

and (iv) theoretical and computational materials by design for enabling novel devices and systems. Emerging area applicants for the rank of 

associate or full professor must have a record of demonstrated research excellence in any emerging area in Mechanical Engineering and a strong 

track record of leadership in promoting diversity. In addition to the materials listed below, applicants for the senior position must submit a 

statement of strategy for promoting diversity in the Department. Candidates must have a Ph.D. degree in Engineering or Natural Sciences related 

to the area and a record of high accomplishment with a clearly upward-pointing career trajectory. For senior hires, evidence of leadership in 

directing multi-investigator research programs is essential. The successful candidate will also be expected to teach undergraduate and graduate 

courses, develop a strong sponsored research program, supervise graduate students, collaborate with other faculty, and be involved in service to 

the University and the profession.

Applicants should submit the following documents online at https://recruiting.me.utexas.edu:

(1) a cover letter, (2) current vitae, (3) a statement of research and teaching interests, (4) a list of at least five references.  

For those applying at the assistant professor level, please also provide a copy of your graduate academic transcript. 

Candidates should address their submission to "Faculty Search Committee—Area of Interest." Application review will begin November 15, 2013, and 

the position will be open until a suitable candidate is identified.Further information about the Department of Mechanical Engineering at UT Austin 

may be found at http://www.me.utexas.edu. The successful candidate will be required to complete an Employment Eligibility Verification form 

and provide documents to verify identity and eligibility to work in the U.S. A security sensitive background check will be conducted on the applicant 

selected. The University of Texas at Austin is an Equal Opportunity, Affirmative Action Employer. Women and minorities are especially encouraged to apply.

The Department of Mechanical Engineering at The University of Texas at Austin invites applications from outstanding applicants in 
the following three areas of interest:



CHAIR AND PROFESSOR, DEPARTMENT OF  
MECHANICAL & AEROSPACE ENGINEERING
Case Western Reserve University

The Department of Mechanical & Aerospace Engineering at Case Western Reserve University 
invites applications for the position of Department Chair and Professor, with tenure, ideally 
beginning July 1, 2014. The Department has 17 primary faculty members, an undergraduate 
enrollment of over 280, and a graduate enrollment of over 90 students.

The Mechanical and Aerospace Engineering Department’s primary and emerging research thrusts 
are centered on the roles of mechanics, thermodynamics, heat and mass transfer and engineering 
design in a wide variety of applications, including advanced manufacturing, advanced materi-
als, aeronautics, biomechanics, extreme environments (e.g. fire), energy systems, and robotics; 
these activities involve strong collaborations with other schools and departments throughout 
the university.

The successful candidate will have an earned doctorate and be internationally recognized for 
research excellence, leadership, and scholarship in an area of Mechanical or Aerospace engi-
neering.  Additionally, s/he will have a compelling vision for the future of the field and leader-
ship skills to lead and advance a research-oriented department, and mentor faculty and staff 
to be successful.  The ideal applicant is expected to have developed a thriving independent 
research program; led multi-investigator awards; participated in the creation, development 
and delivery of novel curricula; and have a record of academic and professional leadership. 
Excellent organizational and communication skills are also required.   

Serving as the executive officer of the Department, the Department Chair reports directly to 
the Dean of the Case School of Engineering. The Department Chair is expected to serve for a 
minimal initial term of 5-years with the opportunity for reappointment. The Department Chair 
is expected to provide leadership in all matters of department policy, including appointments, 
promotions, instruction, research and administration.

Applicants should include a cover letter, curriculum vitae, and the names  
and addresses of at least three references. 

Applications should be submitted to: EMAEChairSearch@case.edu.  

In employment, as in education, Case Western Reserve University is committed to Equal Opportunity and Diversity. Women, 
veterans, members of underrepresented minority groups, and individuals with disabilities are encouraged to apply.

Case Western Reserve University provides reasonable accommodations to applicants with disabilities. Ap-
plicants desiring a reasonable accommodation for any part of the application and hiring process should 
contact the Office of Inclusion, Diversity and Equal Opportunity at 216-368-8877. Determinations regarding 
granting accommodations will be made on a case-by-case basis.
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The College of Engineering and Computer Science at the 

University of Central Florida (UCF) solicits applications and nominations for the position of Chair 

of the Department of Mechanical and Aerospace Engineering (MAE). A doctorate in an appropriate 

engineering discipline or a closely related field is required, as is a distinguished record of scholarship, 

teaching, research funding, and professional visibility. Administrative experience is highly desirable. 

UCF is located on a beautiful, modern campus in a suburban setting just outside Orlando. Enroll-

ment is approximately 60,000 at the 2rd largest university in the U.S. The MAE Department is home 

to 26 full-time faculty, several lecturers and adjuncts, and a Center for Advanced Turbines and 

Energy Research (CATER).  The reputation of the department is continually growing with numerous 

faculty achievements including NSF CAREER awards, an ONR Young Investigator award, and fellow-

ships in professional societies.   The annual research expenditures of the department are nearly 

$6 million with funding from both industries and government agencies. Areas of strength include 

energy, turbomachinery, biofluids, nanomaterials and composites, manufacturing, and mechanical 

systems and control (www.cecs.ucf.edu/mae). Opportunities abound for multidisciplinary research 

with other academic and research units at UCF, including the new College of Medicine and several 

research centers at UCF.   Opportunities for collaboration and industry partnership exist with 

Alstom, Harris, Lockheed Martin, Pratt and Whitney, Progress Energy, SAIC, Siemens, and over  

100 high-tech companies in a research park near the UCF campus.
 

The MAE Chair will provide leadership and vision that builds on the strengths of the department; identifies 

promising new programs and initiatives; and encourages innovation, creativity, collaboration, and  

professional growth for the faculty, staff, and students. Under the Chair's direction, the department  

is expected to participate in cutting-edge, multidisciplinary research and to contribute substantially 

to the growing reputation of the College of Engineering and Computer Science (CECS) for excellence 

in research, education, and professional service. Applications must be submitted electronically 

at: www.jobswithucf.com (Search Jobs > Keyword: 33396) and should include a cover letter; 

a complete CV; and a one-page vision statement. Nominations may be sent to: Dr. Ranganathan 
Kumar (Ranganathan.Kumar@ucf.edu), Associate Dean for Research, College of Engineering 
& Computer Science, University of Central Florida. P.O. Box 162993, Orlando, Florida 32816-
2993. Screening of applications will begin December 1, 2013. The position is expected to be filled 

by August 2014. UCF is an Equal Opportunity/Affirmative Action employer.
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NANOENGINEERING FOCUS 
OF CONGRESS, CONFERENCE

ASME NEWS

TWO LEADERS IN THE 
FIELD OF DEVELOPMENT 
ENGINEERING, Nathan 
Johnson and Amos Winter,
identified the challenges 

that come with designing 

and distributing successful, 

appropriate technologies for 

the developing world during 

an hour-long ASME webinar.

STATOIL EXEC TO KEYNOTE 
ENERGY FORUM LIVE 
TORSTEIN HOLE, SENIOR VICE PRESIDENT OF U.S. 
onshore for Statoil Development and Production N.A., 
is scheduled to be the keynote speaker at ASME Energy 
Forum Live–Oil & Gas, a three-day conference from 
March 17 to 19 at the San Diego Convention Center.

The event, part of the ongoing 
ASME Energy Forum series, will 
focus on technologies used in the 
production of oil and natural gas 
from petroleum-bearing shale. 

Today the United States is the 
world's leading natural-gas pro-

ducer thanks to recent advances in the production of 
so-called shale gas. Shale gas is about 40 percent of 
U.S. gas production now, and is projected to increase 
to 49 percent by 2035. Ensuring that this development 
is safe, consistent, and reliable depends, in large 
part, on engineering prowess.

ASME Energy Forum Live–Oil & Gas will bring 
together industry leaders in a conversation on 
technologies, applications, and solutions required for 
competing in this global marketplace. The high-level 
conference program will highlight critical challenges 
and opportunities associated with shale exploration, 
development, and production. 

For more information, visit http://go.asme.org/
energyforumlive. 

‘ENGINEERING FOR YOU’ IS 
THEME OF VIDEO CONTEST
THE NATIONAL ACADEMY OF ENGINEERING IS 
accepting entries for a contest featuring videos high-
lighting how engineering creations serve the welfare 
of humanity and the needs of society. The 
contest, part of the NAE’s 50th anniver-
sary celebration, is open to students 
in middle school and up, as well 
as professional engineers, and the 
general public. Prizes across the six 
judged categories range from $5,000 
for a people’s choice award to $25,000 
for the most inspirational one to two minute video.

Videos can feature engineering projects that have 
occurred since the NAE’s founding in 1964 or future 
engineering feats that could take place by 2064. 
Any technique or genre can be submitted, including 
animation, documentary, drama, or experimental. 
Winning videos will be featured on the NAE website 
and screened at the annual meeting's 50th anniver-
sary celebration in Washington, D.C.

Entries will be accepted through March 31.
For more information on the Engineering for You 

Video Contest, visit www.e4uvideocontest.org.

NANOTECHNOLOGY-RELATED SESSIONS 
were featured in the techni-
cal program of the 2013 ASME 

International Mechanical Engineering 
Congress and Exposition. And ASME is 
deepening the focus next month with 
its third Global Congress on NanoEngi-
neering for Medicine and Biology in San 
Francisco.

The ASME NanoEngineering for En-
ergy and Sustainability steering commit-
tee set up panel presentations, technical 
sessions, and the Society-Wide Micro and 
Nano Technology Poster Forum to enable 
participants at IMECE in San Diego to 
explore issues related to nanotechnology.

The panel “Nanoengineering for 
Energy Storage” looked at the advances, 
challenges, and opportunities in energy 
storage through design, processing, 
and manipulation of material at the 
nanometer-scale. Ram Gupta, director of 
the Energy for Sustainability Program at 
the National Science Foundation; Steven 
Kaye, chief scientifi c offi cer at Wildcat 
Discovery Technologies; and Shirley 
Meng, associate professor of nanoengi-
neering at the University of California, 
San Diego, were among the speakers. 

Another panel presentation, “Materials 
Challenges for Energy,” examined both 
the state-of-the-art in and the challenges 
associated with nanoscale materials for 
nuclear, fossil, solar, and wind energy. 
Panelists included Adam Cohen, deputy 
director of operations for the Prince-
ton Plasma Physics Laboratory; Bryan 
Morreale, research group leader at the 
Department of Energy's National Energy 
Technology Laboratory; and SuSu Wang, 
Distinguished University Professor in 
the University of Houston's mechanical 
engineering department.

“We are very excited about the 
programming we're sponsoring at this 
year's Congress,” said Marriner Merrill, 
researcher at the United States Naval 
Research Laboratory and secretary of the 
NEES steering committee. “We believe 

THE DEVELOPING            

these sessions will be tremendously 
valuable to researchers and engineers 
who understand the impact that na-
noengineering can have in the fi elds of 
energy and sustainability.”

Next month, the ASME 2014 Third 
Global Congress on NanoEngineering 
for Medicine and Biology will focus on 
how engineering, materials science, 
and nanotechnology can be integrated 
to address fundamental problems in 
biology and medicine. In addition, the 
conference will look at how nanoscale 
engineered devices and materials can be 
used to detect and treat diseases. Among 
the confi rmed speakers are Mina Bissell, 
a Distinguished Scientist in life sciences 
at the University of California, Berkeley; 
John Rogers, chair of the department 
of materials science and engineering 
at the University of Illinois at Urbana-
Champaign; and Arun Majumdar, vice 
president for energy at Google. 

Conference begins February 2. 

For more information, visit: 
https://www.asmeconferences.org/

NEMB2014/index.cfm.
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Promoting Women in Engineering

PART OF A SERIES IN WHICH ASME PAST PRESIDENTS DISCUSS KEY ISSUES.

NANCY D. FITZROY

hen Nancy D. Fitzroy was 
studying at Rensselaer 
Polytechnic Institute in the 
1940s, RPI saw little need 

for female restroom accommodations, so 
small was the number of women science 
and engineering students enrolled there. 
“I had to use the men’s room,” recalled 
Fitzroy in a 1998 oral history. “The guys 
would stand guard outside the door while I 
was in there.”

Undeterred by the inconveniences and 
challenges of preparing for an engineering 
career in a male-dominated environment, 
Fitzroy would graduate from Rensselaer 
in 1949, before joining General Electric in Schenectady. GE’s 
engineering ranks, like those at the majority of technology 
fi rms in the 1950s, were staffed mostly by men, requiring 
Fitzroy to overcome a variety of obstacles, hardships, and 
even some prejudices.

“They wouldn’t hire me as an engineer, because I was 
a girl,” she said. “So they started me as an engineering as-
sistant.”

Unfazed, Fitzroy would proceed to carve out a successful 
37-year career at GE, working on research programs focused 
on heat transfer and fl uid fl ow in gas turbines, nuclear reac-
tors, space vehicles, and other systems. When Fitzroy became 
president of ASME in 1986, she pushed forward an agenda 
focused on steering more women and other underrepresented 
minorities into the profession and improving their opportuni-
ties for career enrichment and advancement. Among other 
initiatives, Fitzroy was a leading infl uence in the creation of 
the ASME Board on Minorities and Women in Engineering. 
She was the fi rst American woman to head a major engineer-
ing society.

Women constituted 4 percent of the engineering 
workforce when Fitzroy was ASME president. Today 

they make up 13 percent—a marked improvement, however 
short of diversity goals established by STEM leaders, who 
maintain that diversity in the workplace contributes to 
product innovation, global competence, and other successful 
corporate outcomes.

Fitzroy, a fellow of ASME, was an early advocate of engi-
neering workforce diversity, and her efforts to promote the 
role of women and minorities in technology infl uenced other 
ASME presidents. Susan H. Skemp and Victoria Rockwell, 
along with a few male ASME presidents—notably Robert 
Nickell and Sam Zamrick—were spokespersons for diversity. 
Madiha El Mehelmy Kotb, ASME’s fourth woman president, 
is currently in offi ce. 

ASME SPOTLIGHTS MANUFACTURING 
AN IMPRESSIVE ARRAY OF SPEAKERS from government, indus-
try, and academia assembled for a one-day Advanced Manufactur-
ing Impact Forum, conducted during ASME IMECE in San Diego.  
Sessions ranged from the need for future standards for advanced 
manufacturing technologies to a case study on the transformation 
of food processing into an automated state-of-the-art manufactur-
ing industry, capped by a town hall-style program moderated by 
Mechanical Engineering’s John G. Falcioni and Alan S. Brown. Other 
speakers included Tom Kurfess of Georgia Tech; Michael Molnar, 
chief manufacturing officer at NIST; and Jeff Korengel, vice presi-
dent for process engineering at ConAgra.

Advanced manufacturing will continue to be a Society focus in 
2014. ASME’s International Design Engineering Technical Confer-
ences and Computers and Information in Engineering Conference, 
to be held August 17-20 in Buffalo, will co-host the Advanced Design 
and Manufacturing Impact Forum that will focus on industry needs.

Johnson (top right), an assistant profes-
sor in Arizona State University's depart-
ment of engineering and computing sys-
tems, and Winter (bottom right), assistant 
professor at the Massachusetts Institute 
of Technology and director of its Global 
Engineering and Research Lab, also 
discussed successful solutions to those 
challenges during the Nov. 21 webinar.

An archive of the webinar is available 

online at:
http://tinyurl.com/m68aulj

             WORLD IS FOCUS OF WEBINAR

Tom Kurfess of 
Georgia Tech 
spoke about ef-
forts to encourage 
manufacturing in 
the United States. 
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T
here is an appeal in the idea of very small aircraft. Tiny drones could 
be an inexpensive way to conduct research over wide terrain, to guide disaster 
response, or to watch for forest fi res. But controlling micro-drones is a prob-
lem: The smaller the aircraft, the harder it is to manage in the wind. That’s why 
Sridhar Ravi of Harvard University is studying 
the fl ight of the bumblebee. Bumblebees are 

small, yet they have learned to fl y stably in wind-induced 
turbulence.

Ravi, a post-doctoral fellow with an aerospace degree, 
works in the Department of Organismic and Evolutionary 
Biology, in the Combes Lab at Harvard’s Concord Field 
Station. He and a team of researchers working with Stacey 
Combes, the lab’s principal investigator, are conducting 
research that they hope will aid in the design of “micro air 
vehicles,” miniature drones capable of remaining stable in 
bad weather.  

According to Ravi, “The best micro air vehicles (with 
wingspans under 0.25 meter) that are in existence today 
struggle to fl y stably when there is even a light breeze. Yet, 
insects such as bumblebees seem to be capable of fl ying 
even in extreme wind conditions.” 

Bumblebees are considered “all weather” foragers and 
frequently experience changing fl ight conditions, ranging 
from fully mixed, turbulent fl ow to structured vortices 
near objects such as branches and stems. Because studies 
of insect fl ight are mostly conducted in smooth fl ow or still 
air conditions, the understanding of how variable wind in 
natural environments affects fl ying insects is limited. 

Ravi and his team fi lmed bumblebees fl ying toward 

a cylindrical rod placed upstream in a wind 
tunnel. They examined how bumblebees’ 
fl ight performance differs in unsteady versus 
smooth fl ow, as well as how the orientation 
of unsteady fl ow structures affects their fl ight 
performance. 

The three-dimensional fl ight trajectories 
and orientations of bumblebees were observed 
in three fl ow conditions: smooth fl ow, the 
unsteady wake of a vertical cylinder (inducing 
strong lateral disturbances), and the unsteady 
wake of a horizontal cylinder (inducing strong 
vertical disturbances). The team observed that 
bumblebees fl ew extremely well even in highly 
unsteady winds, but their fl ight speed was 
slower than it was in steady wind. 

The bumblebees seemed to be more 
susceptible to disturbances that pushed 
them laterally as opposed to vertically. They 
displayed large lateral accelerations, transla-
tional and rolling motions in response to both 
unsteady fl ow conditions, regardless of orien-
tation. They also displayed the greatest agility 
around the roll axis, initiating voluntary 
casting maneuvers and correcting for lateral 
disturbances mainly by rolling considerably 
to change course and correct their fl ight path 
for the disturbances induced by the wind, 

but they still experienced signifi -
cant translational and rotational 
fl uctuations as compared to fl ight 
in smooth fl ow. Bees reduced their 
fl ight speed in both unsteady fl ow 
conditions. 

The team published its fi ndings 
earlier this year in the Journal of 
Experimental Biology.

Ravi said the studies have just 
begun and the team will have to 
discover more before a practical 
application of their work is likely. 
The researchers are planning ad-
ditional experiments, including 
some that will study the infl uence 
of carrying pollen or nectar on the 
fl ight stability of bees. The team is 
also interested in fi nding out what 
sensors insects use to maintain 
stable fl ight in turbulence. It could 
be visual or inertial, for instance, 
or a combination of senses. ME

JAMES PERO

The researchers observed bumblebees flying in a 
wind tunnel through the wake of a cylinder.

Smoke injected into the air stream reveals 
counter-rotating vortices shed by the cylinder.

OF THE BUMBLEBEE

FLIGHT 
CONTROL
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 Mechanical Engineering readers are raving
 about ASME SmartBrief!

ASME Members can register for their FREE 
ASME SmartBrief subscription today at:

ASME SmartBrief 
is the smartest way 
to stay on top of the 

latest trends and news 
in engineering!

ASME SmartBrief 
is your essential resource 
for news from the global 

engineering community—
don’t miss a single issue!

It has had a definite impact on how I do 
business. The information is so timely and 
far-reaching that it helps me to think about 
innovation and development going forward.

              —CEO

I think the newsletter is great. This is one of 
the best ideas that ASME has come up with. 
Keep them coming!
                —Engineer

When I meet with clients, I am better informed. 
It allows me to speak knowledgeably about a 
wide range of topics.
      —President & CEO

Just started my subscription to SmartBrief and 
it’s great! Kudos to all at ASME for bringing 
this service to the membership. 
                     —Engineer

ASME SmartBrieeffASME SmarttBBrriiieefff

ASME SmartBrief provides a snapshot of the latest 
global engineering trends with news from leading sources 
worldwide—all delivered FREE to your inbox or to your 
mobile device.

In just minutes a day, ASME SmartBrief will help 
you break through the clutter with news summaries on the 
topics that matter to you most—all written by expert 
editors to keep you informed and save you time.

SUBSCRIBE NOW!
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ELECTRICAL
AC/DC Module
RF Module
Wave Optics Module
MEMS Module
Plasma Module
Semiconductor Module

MECHANICAL
Heat Transfer Module
Structural Mechanics Module
Nonlinear Structural Materials Module
Geomechanics Module
Fatigue Module
Multibody Dynamics Module
Acoustics Module

FLUID
CFD Module
Mixer Module
Microfl uidics Module
Subsurface Flow Module
Pipe Flow Module
Molecular Flow Module

CHEMICAL
Chemical Reaction Engineering Module
Batteries & Fuel Cells Module
Electrodeposition Module
Corrosion Module
Electrochemistry Module

MULTIPURPOSE
Optimization Module
Material Library
Particle Tracing Module

INTERFACING
LiveLink™ for MATLAB®

LiveLink™ for Excel®

CAD Import Module
ECAD Import Module
LiveLink™ for SolidWorks®

LiveLink™ for SpaceClaim®

LiveLink™ for Inventor®

LiveLink™ for AutoCAD®

LiveLink™ for Creo™ Parametric
LiveLink™ for Pro/ENGINEER®

LiveLink™ for Solid Edge®

File Import for CATIA® V5

Product Suite

COMSOL Multiphysics

COMSOL 4.4
Now Available!
www.comsol.com/4.4

®

Multiphysics  tools let you build simulations that accurately replicate the 
important characteristics of  your designs. The key is the ability to include 
all physical eff ects that exist in the real world. To learn more about
COMSOL Multiphysics, visit www.comsol.com/introvideo

Verify and optimize your designs 
with COMSOL Multiphysics.

LARGE STRAIN PLASTICITY:   A piece is subjected to a 
uniaxial tensile test resulting in large scale plastic deformation 
and necking of the central cross section region.


