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If you’ve ever seen a rocket launch, flown 
on an airplane, driven a car, used a com-
puter, touched a mobile device, crossed 
a bridge or put on wearable technology, 
chances are you’ve used a product where 
ANSYS software played a critical role in its 
creation. ANSYS is the global leader in engi-
neering simulation. We help the world’s 
most innovative companies deliver radi-
cally better products to their customers. By cally better products to their customers. By 
offering the best and broadest portfolio of 
engineering simulation software, we help 
them solve the most complex design chal-
lenges and engineer products limited only 
by imagination.
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Today’s products are smarter and more complex than ever — which means 
embracing leading-edge and proven engineering technologies.

By Ajei Gopal, President and CEO, ANSYS

We’re witnessing a disruption in product development as 
the physical and digital worlds merge to generate unprec-
edented product innovation. Because products are smarter 
and more innovative than ever, how they are manufac-
tured, brought to market and operated has been profoundly 
altered. In this environment, the winners will be those who 
master this complexity and create breakthrough products. 
They will leverage the best practice of pervasive engineer-
ing simulation and simulate earlier, using digital explora-
tion to investigate a larger design space faster. Simulation 

will be applied throughout the product design team, during 
the full process of product development and even into real-
time operation. 

Just as products have radically advanced, simulation soft-
ware has also evolved. Only visionary companies that 
leverage these new capabilities will be able to transform 
disruption into opportunity.
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Simulation: More Valuable Than Ever

ngineering simulation was rst introduced over  years 
ago, but today it’s making a greater and more strategic 
impact than ever before. The world’s leading companies 
leverage ANSYS software to create digital prototypes of 
their products, simulate real-world conditions and study 
their response. These organizations also perform digital 
exploration to optimize designs before costly physical 
testing begins. Improvements in hardware and processing 
speeds allow engineers to take advantage of ANSYS 
solutions to consider millions of product permutations 
seamlessly and rapidly, without any investment in physical 
prototypes or testing. 

ANSYS offers the only platform that truly considers multi-
ple physical forces in an integrated fashion to more closely 
represent real conditions. From the structural strength 
of the external casing to the chips inside smart products 
to how components, assemblies and their environment 
interact, engineers can now simulate an entire system’s 
performance. By leveraging simulation for digital explo-
ration at the very earliest stages of design exploration — 
when, it has been estimated, over  percent of a product’s 

nal cost is determined  companies can investigate and 
address a broad spectrum of complex issues related to suc-
cessful product design.

We are witnessing a fundamental transformation
in engineering and product development.
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However, to maximize the impact of simulation, progres-
sive engineering teams must apply engineering simulation 
at every stage of the development cycle. ANSYS software 
supports not only engineers and analysts but every product 
development team member without regard to background 
and skillset — at companies ranging from the world’s larg-
est corporations to startup pioneers. 
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Digital Twins: Simulating Products at Work

In addition to its strategic value as a design tool, engi-
neering simulation is a key component of one of the most    
exciting developments in product engineering: the rise of 
the digital twin. 

A digital twin of a working product system is created when 
smart sensors mounted on the product are connected to a 
computer model of that system in near real time. The twin 
system reflects the current condition of the actual product 
and changes during operation — reflecting wear, degraded 
performance or shifting conditions. When simulation is 
added to the digital twin ecosystem, conditions that are 
otherwise impossible to see and assess can be revealed. 

By studying the digital twin, engineers can determine the 
root cause of performance problems, schedule predictive 
maintenance, evaluate different control strategies and 
otherwise work to optimize product performance — and 
minimize operating expenses — in near real time. Simula-
tion is the only way to fully realize the tremendous value 
contained within the digital twin.

Analysts expect digital twins to drive 20 percent efficiency 
gains in products. Already, early adopters like GE Power are 
reporting significant performance improvements. 

If we consider the financial impact across an entire fleet of 
products — or an entire industry — the potential savings 
associated with digital twins are staggering. For example, 
GE estimates that the use of Digital Power Plant Technol-
ogy that includes digital twins could save $230 million in 
maintenance costs over the 20-year lifetime of a turbine. 
Clearly the digital twin deserves the significant attention it 
is receiving from both product development organizations 
and executive teams.

Simulation is the only way to 
fully realize the tremendous 
value contained within the 
digital twin.
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The Future Is Here

Just a decade ago, we couldn’t have imagined the range of 
smart products and intelligent functionality that we now 
take for granted. The merging of physical products with 
the digital world has transformed both our personal lives 
and the global engineering industry. Product developers 
are faced with enormous, extremely complex design chal-
lenges every day, as they seek to combine the rich features 
demanded by consumers with the cost concerns of share-
holders — all while racing to beat the competition to mar-
ket with the newest innovation. 

While engineers are faced with a di cult task, their work 
has a huge potential payoff. he oston onsulting roup 
estimates that the merger of the physical and digital worlds 
represents approximately $11 trillion in new value, as the 
world’s product development teams tap into unmet con-
sumer needs.

Fortunately, in the race to innovate, engineering teams 
have access to advanced technology solutions that are 
designed to drive faster, more pioneering and more cost-
aware product development. 

ngineering simulation has already been proven to offer a 
signi cant nancial payback because it cuts time and costs 
from the product development cycle, while also reducing 
warranty expenses. Simulation is now widely accepted as 
an engineering best practice. In all, simulation software 
from ANSYS has supported the work of product develop-
ment teams at more than ,  customer organi ations.

Today, we are seeing engineering simulation applied in 
exciting new ways, facilitating such best practices as digi-
tal exploration, digital prototyping and the digital twin. 
Fueled by ongoing improvements in the speed and capa-
bilities of ANSYS software, these practices will separate the 
leaders from the followers. 

Whether we are prepared or not, the future is here. We are 
witnessing a fundamental transformation in engineer-
ing and product development — and that change brings 
challenges, but it also presents incredible opportunities. 
At ANSYS, we’re committed to developing the simulation 
capabilities and best practices you need to seize those 
opportunities.

About Ajei S. Gopal
Ajei S. Gopal has been president and chief executive officer of ANSYS 
since January 2017, and was president and chief operating officer from 
August 2016 through December 2016. Dr. Gopal has been a member of 
the company’s board of directors since February 2011. Before joining 
ANSYS, he was an operating partner at Silver Lake; senior vice president 
at Hewlett-Packard; executive vice president at CA Technologies; executive 
vice president and chief technology officer at Symantec Corporation; and 
chief executive officer, a founder and member of the board of directors of 
ReefEdge Networks; and he held various positions at IBM Research and 
IBM Software Group. Dr. Gopal has a doctorate in computer science from 
Cornell University and a bachelor’s degree in mechanical engineering  
from the Indian Institute of Technology, Bombay. 
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The story behind Dyson’s incredible global success has 
become the stuff of legend. In , frustrated with the per-
formance of his household vacuum cleaner, James Dyson 
disassembled it — then set out to create a better design. 
While touring a sawmill, he saw the air being cleaned by 
industrial-sized centrifugal separators and wondered if this 
same “cyclone” technology might be applied to household 
vacuums. ive years and ,  prototypes later, yson had 
revolutionized an entire product category by inventing the 
world’s rst bagless vacuum cleaner. o date, yson has 
sold more than  million vacuum cleaners corded and 
cordless  in  countries.

by ANSYS Staff

But that’s not the whole story. Dyson has also broken new 
ground with its innovative designs for self-activated com-
mercial hand dryers and bladeless residential fans. In 

, yson rewrote the engineering rules for hair dryers 
with its Dyson Supersonic, which delivers an enormous 
amount of drying power in a sleek, lightweight design. 
The company has reinvented and reenergized many com-
mon household appliances whose designs had remained 
unchanged for decades.

“While Dyson has brought innovation to many product 
categories, the process always begins with asking, ‘How 
can we do it better?’” says Jimmy Lirvat, who leads the 
aerodynamic research team at Dyson’s headquarters in 
Malmesbury, Wiltshire, England. “We look at a product like 
a household fan and ask, ‘How can we move more air? How 

Over the past decade, the name “Dyson” has become synonymous with 
product innovation. This privately held British company has revolution-
ized many familiar household products, from vacuum cleaners to hair 
dryers, by questioning their most foundational design principles. How 
does this phenomenally successful company maintain the energy and 
drive of a startup? And how has Dyson created a culture of risk-taking 
and innovation? Dimensions spoke with Jimmy Lirvat, who heads the 
aerodynamic research team at Dyson, about these and other topics.
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can we eliminate air turbulence? How can we reduce the 
number of mechanical parts that might eventually fail?’ 
Our engineers are not constrained by any accepted design 
principles — such as the notion that a fan needs to have 
blades. That’s how we arrive at game-changing innova-
tions. When you throw out everything you think you know 
about a product like a fan, there’s no telling what might 
happen. That philosophy gives our product development 
team incredible freedom.”

According to Lirvat, nearly two decades 
after James Dyson noticed problems 
with his vacuum cleaner, his com-
pany still encourages engineers to 
deconstruct existing products and 
question their underlying concept. 
With a worldwide staff of ,  engi-
neers, Dyson is constantly pushing the 
boundaries of product development and 
exploring new areas of innovation.

Case in Point: The Dyson Supersonic

For example, the Dyson Supersonic hair dryer began with 
a couple of simple questions: Why do all hair dryers look 
alike? And how could the Dyson product development team 
radically improve a design that has been unchanged since    
the s

Dyson engineers began by studying the science of hair. 
They analyzed exactly how human hair dries, how it 
becomes shiny, and how it can be subjected to heat and air 
without being damaged. They consulted with hairdressers. 

hey bought more than ,  miles of human hair sam-
ples — creating a global hair shortage — and tested them 
in labs that were built from scratch. Four years and £38 
million about  million S  later, the yson Supersonic 
hair dryer was launched to global acclaim.

Powered by an approximately one-inch 
 digital motor and an air compres-

sor that is positioned in the dryer’s 
handle, the Supersonic is capable 
of delivering 13 liters of air per sec-
ond. But it is incredibly lightweight 

and easy for both consumers and pro-
fessionals to use.

“If you look at the Supersonic, it looks nothing like previ-
ous product incarnations, which is business as usual for 
Dyson,” says Ludovic Desvard, who heads the aero/acous-
tics/compressor research department. “By beginning with 
a surprising design concept — moving the compressor to 
the dryer’s handle — Dyson has been able to rethink the 
si e, weight and e ciency of the conventional hair dryer.
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esvard notes that more than  engineers, including 
many from his department, worked on the Supersonic’s 
design over a four-year period. The company also part-
nered with aerodynamics and acoustics experts at lead-
ing universities. “At Dyson, we’re committed to devoting 
the appropriate human resources to a design project that 
we believe in,” states Desvard. “If specialized expertise is 
needed, it will be found and leveraged to bring a new prod-
uct to market successfully.”

Product Innovation via Engineering Innovation

That commitment extends to engineering technology 
investments as well. “Because we’re an innovative com-
pany, Dyson has an appreciation for leading-edge technol-
ogy,” Desvard explains. “Dyson tends to seek out and apply 
the most advanced engineering solutions, including engi-
neering simulation.” 

While ames yson built ,  physical prototypes of his 
original vacuum cleaner design, since  the company 
has relied on simulation software from ANSYS to design 
and test products in a virtual space. Not only has engineer-
ing simulation helped reduce the time and cost involved in 
product development, but Lirvat notes that it also supports 
the idea of “reinvention” that’s so central to Dyson’s com-
mitment to innovation. Simulation allows for the multiple, 
rapid re design iterations that are needed to achieve a 
complete redesign of a traditional product.

“If we’re talking about a radical concept — like removing 
the blades from a residential fan — that’s much easier to 
visualize and accomplish in a simulated environment. 
As engineers, we can quickly assess and reject dozens of 
ways to achieve this, without any degree of risk or nancial 
exposure,” Lirvat states.

“Pushing the limits of design can be time-consuming and 
expensive when you’re talking about building a physical 
model,” Lirvat continues. “But, with ANSYS software, we 
can come up with crazy ideas and make mistakes quickly, 
without any signi cant conse uences. hat frees our engi-
neering team to be extremely creative.”

“Simulation helps us investigate numerous degrees of 
freedom and minimize the time involved in optimizing            
our designs.”

When Dyson does produce a physical prototype, the com-
pany relies on advanced prototyping technologies such 
as 3-D printing. “While simulation is invaluable, build-
ing stuff is in the NA of yson,  says irvat. hanks to 
3-D printing, we can now make a prototype in less than a 
week. We can test that product, experience what the user 
will experience, then feed that back into the engineering 
simulation process.”

Adds Lirvat, “Physical prototypes will always have value, 
because we’re not just concerned with whether products 
work on a mechanical or aerodynamic level — we’re trying 
to create an entirely different consumer e perience. ut 
today, prototyping and simulation 
work closely together in a back-and-
forth process. We create a design 
using simulation, we quickly 
make and test a prototype, then 
we take our ndings and apply 
them to the next simulation.”
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Dyson at a Glance
2015 revenues: £1.74 billion 
Number of employees: 7,000
Headquarters: Malmesbury, Wiltshire, England  

About Ludovic Desvard
Ludovic Desvard graduated as a mechanical engineer in France before completing a Ph.D. in acoustics 

and vibration in collaboration with Renault. He joined Dyson seven years ago as a noise and vibration 
engineer, and now leads a team of experts in the fields of acoustics, fluid dynamics and compressor 

development. The main focus of the team is to ensure the steady delivery of new technologies, 
fundamental understanding and lean methodologies to fuel the pipeline of new products across all 

categories in Dyson.

Dyson at a Glance

Fostering the Creative Spirit

Lirvat points out that Dyson’s commitment to innovation 
doesn’t end with the engineering department. Founded 
with a spirit of creativity, the company clearly places 
an emphasis on the unconventional. “If you visit our 

employee cafeteria, you’ll see a World War II 
military aircraft hanging from the ceiling,” he 

says. “And there are similar unexpected objects 
across our campus in Malmesbury. If we’re taking 

a disruptive approach to product design, it only 
makes sense to create a physical environment that’s 

interesting and surprising.”

he company speci cally recruits employees who are 
creative, passionate and able to communicate their 

ideas effectively. You can have the best concept in the 
world, but you need to express that concept to others and 

work as a team to bring it to market,” Lirvat points out. 
“We’re really a closely knit community, and we have a lot 
of fun.”

One unexpected, but regular, occurrence is catching a 
glimpse of founder James Dyson. “While many executives 
of ames’ stature might be en oying some time off, ames is 
very much a presence here at Dyson today,” notes Lirvat. 
“He is still passionate, still in meetings, still rolling up 
his sleeves and working alongside us. His commitment to 
entrepreneurship and innovation is really an inspiration 
for every engineer who works here. He ensures that, even 
with ,  global employees, this company still feels like 
a disruptive startup.”

About Ludovic Desvard
Ludovic Desvard graduated as a mechanical engineer in France before completing a Ph.D. in acoustics 

and vibration in collaboration with Renault. He joined Dyson seven years ago as a noise and vibration 
engineer, and now leads a team of experts in the fields of acoustics, fluid dynamics and compressor 

development. The main focus of the team is to ensure the steady delivery of new technologies, 
fundamental understanding and lean methodologies to fuel the pipeline of new products across all fundamental understanding and lean methodologies to fuel the pipeline of new products across all fundamental understanding and lean methodologies to fuel the pi

for every engineer who works here. He ensures that, even 
with ,  global employees, this company still feels like 
a disruptive startup.”

About Jimmy Lirvat
After graduating as an aerospace engineer in Toulouse, Jimmy Lirvat joined the Oxfordshire 

headquarters of the Renault F1 team where he used modeling and simulation to develop the 
twice World Champion car. He later worked with Renault on more traditional road cars.

He currently manages the aerodynamics research team of Dyson and looks after a variety of 
problems that includes all categories of Dyson products.

About Jimmy Lirvat
After graduating as an aerospace engineer in Toulouse, Jimmy Lirvat joined the Oxfordshire 

headquarters of the Renault F1 team where he used modeling and simulation to develop the 
twice World Champion car. He later worked with Renault on more traditional road cars.
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For almost a century, Cummins has been a leader in designing and manufacturing 
high-performance engines for commercial vehicles. Today, the company is under 

extraordinary pressure to reduce emissions and increase fuel efficiency via extreme 
innovation — while also controlling costs and meeting aggressive delivery schedules. 

To meet these challenges, Cummins has created a global “ecosystem” of technology 
excellence that allows its engineering team to thrive. Recently, Dimensions talked with 

Wayne Eckerle, vice president of Corporate Research & Technology at Cummins, about the 
company’s unique approach to encouraging innovation. 

DIMENSIONS: What general business trends impact Cummins and its customers today?

WAYNE ECKERLE: As the global automotive industry races to increase engine performance while 
reducing environmental impacts, there’s a lot of competition to get there rst with the newest 

product innovation. Today, many of our traditional customers are hoping to win this race by cre-
ating their own engineering teams and making their own engines. That means, to win the sale, 
ummins’ engines have to be signi cantly better in terms of fuel e ciency, emissions and other 

performance characteristics. However, at the same time, we have to keep our prices low. Custom-
ers have come to expect high performance, but they don’t want to pay for it. For our worldwide 

engineering team, that means doing more with less while working to launch innovative technol-
ogy rapidly so we can stay ahead.

D: Few industries have seen as many regulatory changes as the global ground transportation 
industry over the past decade. ow have those changes affected ummins
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WE: The new automotive standards put in 
place over the past  years have placed a lot 

of pressure on our entire business, but on our 
engineering team in particular. Certainly one of 

the biggest impacts has been the broad realiza-
tion that the traditional design of internal com-

bustion I  engines can produce negative effects 
for the environment. hat’s affected ummins in 

two ways. irst, we have made signi cant improve-
ments in our traditional IC engines to make them 

greener and to meet regulatory standards — for exam-
ple, we have reduced the NOx and particulate emis-

sions of our engine systems by over  percent over the 
past  years while increasing engine e ciency in our 

production engines by over  percent. We are proud of 
those kinds of accomplishments. Second, we have begun 
to focus on electric powertrains and other alternative tech-
nologies, as well as low-carbon fuels that have less of an 
environmental impact. This is an imperative for 
every automotive engineering team, but we are 
working on innovations targeted at the unique 
conditions of the commercial trucking industry. 
To retain our market leadership, we need to keep 
working on both improvements to our current 
products and groundbreaking solutions that will 
change the industry.

D: ummins is head uartered in the nited States, 
but its engineering team is geographically distrib-
uted around the world. Why is it important to have 
a global team?

WE: We build all of our engines to customers’ 
speci cations, and those customers are located 
in every corner of the world. We add a lot of cus-
tomer value by having a local team in every major 
market that understands and designs for regional 
needs. or e ample, in the .S., environmental 
performance standards are tougher than in other parts of 
the world. In hina, product cost is the rst consideration 
for many customers. Of course, this means we have to take 
two very different approaches to engine system design in 
those two markets. 

We also have centers of excellence that are built on regional 
strengths. We have research and development groups in 
both the .S. and hina. We focus on design and analysis 

in India. It can be di cult to bring all of our regional engi-
neering teams together across conflicting time ones, differ-
ent languages and cultural barriers, but having a worldwide 
team is really critical to our mission of providing the same 
high levels of customer service and innovation to every 
market we serve.

D: Considering these obstacles, how do you encourage       
collaboration and knowledge sharing across this worldwide 
team?

WE: One of the most important decisions we have made at 
Cummins is to invest in leading engineering technologies 
and encourage our employees to leverage the full power of 
these tools. We have created what we call an “ecosystem” 
of engineering technology, processes, knowledge and data 

that spans the world. his reflects 
our corporate commitment to 
supporting innovation and estab-
lishing the market leadership of 
our products.

Engineering simulation is a great 
example of our focus on leverag-
ing advanced technology. Histori-
cally, Cummins was a very test-
centric company. We would build 
four to six actual engine proto-
types, at great time and expense, 
and conduct rigorous physical 
testing. In the early s, we 
discovered the capabilities of 
engineering simulation, and 
we really embraced it. We were 
able to move much faster, while 
investing much less time and 
money. Simulation was a signi -

cant enabler to achieve our goal of a  percent reduction 
in NOx emissions, and simulation also is the foundation of 
our clean sheet  design efforts for pro ects like our ne t
generation heavy-duty engine. When you’re suddenly rei-
magining your foundational product — which is what our 
engineers are doing today — you need a risk-free virtual 
environment that allows you to test ideas quickly, without 
developing a physical prototype. Simulation gives our team 
permission to take chances and make mistakes, which is 
often how you arrive at big ideas.

DIMENSIONS  I  SPRING 2017      11© 2017 ANSYS, Inc.        ANSYS.COM 



Today, we are building on our positive experience with 
individual ANSYS tools by implementing a platform 

approach that gives everyone access to all of our ANSYS 
solutions, engineering data and simulation results — no 

matter where they’re located in the world. By building 
an engineering knowledge base, and supporting that with 

the right technology infrastructure, we are avoiding redun-
dant analysis and supporting accelerated product develop-
ment. ur engineers can align schedules, hand off pro ects 
and track their progress in a central location, which means 
everyone is on the same page. 

As our engineers work in different parts of the world, 
seamless collaboration is of critical importance to 
Cummins. By providing us with a common technology 
platform — which easily integrates with the other 
engineering tools we’re using — ANSYS is allowing our 
global team to work together more rapidly, more e ciently 
and more accurately. We know we can rely on best-in-class 
simulation solutions from ANSYS, while also bene ting 
from a robust technology platform that facilitates our 
workflows and provides real time visibility into all of our 
worldwide simulation projects.

We never want technology to be an obstacle to delivering 
our innovative ideas. If there is a tool out there that can 
help our product developers do their jobs better, we’re the 

rst ones to sign up. We believe that investing in advanced 
technology will pay a high return in terms of increased col-
laboration, e ciency and product innovation.

D: In assembling your technology ecosystem, how closely 
do you work with providers to specify and apply the best 
possible solutions?

WE: We rely heavily on our strategic partners like ANSYS, 
because they know the capabilities of the technology best 
— and they also have a lot of best-practice knowledge from 
working with many customers. Often, our partners can 
recommend new solutions or new ways of working that will 
allow us to maximize our investment in the technology. 

For example, we have entered into an enterprise licensing 
agreement that has signi cantly improved our engineers’ 
ability to access ANSYS solutions, at any time and from 
any location. Prior to this agreement, our engineers were 
often waiting to run simulations — which doesn’t exactly 
support our idea of having an ecosystem of excellence. 
Now, thanks to the licensing agreement, we estimate that 
we have increased our engineers’ use of simulation by               

 percent.

Wayne Eckerle
Vice President of Corporate
Research & Technology

About Wayne Eckerle
Dr. Wayne Eckerle is vice president of Corporate Research & Tech-  
nology for Cummins Inc. Eckerle received a B.S. (1975) and an M.S. 
(1976) in aeronautical engineering from Purdue University, and a 
Ph.D. in fluid mechanics from the University of Connecticut in 1985. 
Prior to joining Cummins, he worked at UTRC for 10 years on a variety 
of internal flow projects, including chemical laser systems, scramjets 
and gas turbine combustion. Eckerle was also an associate professor 
at Clarkson University, teaching classes in thermal sciences and 
performing research in turbulent separated flows, two-phase flow 
heat transfer and supersonic combustion. Since joining Cummins in 
1989, he has held leadership positions in Metrology, Quality, Fuel 
Systems Technology, Thermal and Fluid Sciences, and Advanced 
Engineering. In his present position, he is responsible for developing 
and integrating technology for Cummins’ next generation of products. 
Eckerle received the Cummins J. Irwin Miller Award of Excellence in 
2005, was awarded an honorary doctorate from Purdue University 
in 2009, received the Cummins Julius Perr Innovation Award in 2009 
and became an SAE Fellow in 2011.
in 2009, received the Cummins Julius Perr Innovation Award in 2009 
and became an SAE Fellow in 2011.

The Cummins Story: 
Simulating Everything
ansys.com/cummins
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That is a huge step forward, because it means we’re inno-
vating faster and more often than ever. There’s no question 
that the investment in enterprise licensing will have a high 
return. 

There is a tremendous value in providing your team with 
the best available tools. I think sometimes, as executives, 
we are conservative about spending money on new capa-
bilities, but there is a big payback if those capabilities help 
take your team’s performance to a new level.

While it is di cult to uantify the return on simulation, 
today we are developing more complex engine systems with 
the same cycle time as our previous products. Simulation 
also allows us to develop the subsystems along a parallel 
path. I can safely say that without our current simulation 
capability, it would take Cummins at least twice as long 
and probably quadruple the cost to deliver our products.

D: It is a di cult time for the global transportation indus-
try, but also an exciting time. What innovations are on the 
horizon for Cummins?

WE: It is true that we are excited about the future. Our 
engines under development demonstrate an additional    

 percent improvement in e ciency with higher power 

density and lower weight. Our ability to simulate the per-
formance of an entire truck, from the combustion inside 
the engine to the HVAC system, allows our engineers to 
understand the performance of our products at a deeper 
level than ever before. We are coming up with new ways 
to manage heat rejection that enables heat to be recovered 
while also reducing underhood temperatures. These capa-
bilities are going to help us continue to meet tightening 
regulatory standards and win new customer orders. 

In addition, simulation is helping us develop innovative 
powertrain solutions that enable the capture, use and stor-
age of energy during the customer duty cycle. Due to the 
decreasing cost of batteries for energy storage, electri ca-
tion is playing a signi cant role in these new powertrains. 

inally, as we move to a signi cantly reduced carbon 
release environment, the use of low-carbon and renewable 
fuels will become an increasing energy source in our 
powertrains. 

There’s no doubt that it is a challenging time in our indus-
try, but that creates an opportunity for Cummins to emerge 
as a leader. The innovations we are working on at Cummins 
have the potential to impact not only the commercial truck-
ing industry, but also the global ground transportation 
industry.

Cummins at a Glance
2015 revenues: $19.1 billion 
Number of employees: 55,000
Headquarters: Columbus, USA

“The innovations we are working on at 
Cummins have the potential to impact 
not only the commercial trucking 
industry, but also the global ground 
transportation industry.”
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The steam turbines business unit at Siemens is a leader in 
delivering powerful, efficient machinery to the global power 
generation industry. However, the company’s long tradition of 
engineering excellence means that there are only incremental 
performance gains to be realized from its new product designs. 
Here, head of Global Steam Turbine Technology, Leif Paulukuhn, 

discusses how the company is leveraging the most 
advanced technologies to support 

innovation — and ensure that its 
engineering team remains at 

the forefront of the industry.  

Dr. Leif Paulukuhn heads the global technology development at Siemens’ Steam 
Turbine Business. Since 2014, he has been responsible for developing a leading 
technological basis for all Siemens steam turbines worldwide, including blading and 
material technologies. Paulukuhn joined Siemens in 2005, serving in a variety of 
technical leadership roles. He holds an M.Sc. and a Ph.D. in mechanical engineering 
and an M.Sc. in business administration from RWTH Aachen University. 
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DIMENSIONS: Siemens is a longtime leader in the world-
wide power generation industry. What changes have you 
witnessed recently in the industry, and how has Siemens 
adapted to those changes?

LEIF PAULUKUHN: The global push for greater and 
greater energy efficiency has forced power plants to 
function in new ways. As utilities increasingly adopt 
alternative energy sources such as wind, water and 
solar, the incoming power supply has become less 
constant. Plants cycle on and off more frequently, 
but our turbines must operate consistently and 
reliably each time they start up. Siemens’ product 
development team must engineer our equipment 
for volatile operating parameters and shifting 
thermal conditions that are very different from 
the past. In addition, our turbines are being 
pushed to achieve higher performance in an 
effort to produce as much energy as possi-
ble, as efficiently as possible. 

For our company, that means delivering robust, reliable 
designs that have been verified before they’re installed in 

our customers’ plants. After all, in the power generation 
business, non-conformance cost is high. A widespread outage 

can not only mean inconvenience, but it can have serious 
financial implications. 

D: What role does product innovation play in meeting these new 
market needs?

LP: The reality is that the steam turbine industry is relatively 
mature. Siemens was founded in 1847 and began to focus on 

power generation in 1946. Today, the company has more than 
20,000 turbines installed in power plants around the globe. We have 

engineered our products very well, which means there is little room 
for improvement in our core products. Of course, we still do focus on 

“clean sheet” turbine designs that look toward the future. 

When you multiply even small gains across our thousands of customer 
sites, we are making a huge collective impact on global energy efficiency. 

“The global push for greater 
and greater energy efficiency 
has forced power plants to 
function in new ways.”

In order to achieve these incremental gains, 
one of our key strategies has been to identify and 

leverage the most advanced technologies available to support our 
product development efforts. Our goal is to capitalize on the best available 

technologies to understand product performance at a very fine level of detail 
— then keep improving that performance incrementally.

D: Can you tell us more about your focus on advanced technologies — and how 
your team applies technology?

LP: Certainly engineering simulation has been an essential tool for Siemens 
for many years. Most of the highly educated engineers in our steam turbine 

technology development team are trained in simulation. Why have we placed 
such an emphasis on simulation? Because it’s critical to ensuring product reli-

ability. With so much at stake, we have strong confidence that our turbines 
will perform as expected under real-world conditions. 
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Engineering simulation gives our designers the opportunity 
to predict how our products will work under the diverse, 
demanding operating conditions that characterize today’s 
power plants. We can even visualize the flows that are 
happening inside our equipment, which is impossible to 
achieve using any other means. We can test the impacts of 
400 tons of force on our turbine blades, which also would 
not be possible under any other conditions.

In addition, Siemens leverages advanced technology to 
gather real-time information on how our thousands of 
installed turbines are performing in customer plants. 
Sensors on these machines collect enormous amounts of 
data on equipment efficiency, uptime and downtime, vibra-
tion, temperature and other key performance aspects. By 
analyzing this data and providing insights to the product 
development team, Siemens is making continuous improve-
ments in our turbine designs. For example, by understand-
ing actual steam temperature distributions, we have been 
able to further shorten turbine startup times.  

This post-installation technology application is a valuable 
complement to the simulation exercises that take place 
before products are sent into the field. Obviously, our simu-
lations will be most valuable if we are setting parameters 
and boundary conditions that are based on real-world oper-
ating data. And, if there are areas of concern that arise from 
field data, our engineers can conduct extremely targeted 
simulations to study those specific issues.

D: You’ve actually defined an organizational hierarchy for 
your engineering team that rewards technical excellence. 
Can you talk about that?

LP: In most engineering organizations, there is only one 
career path and it’s a management track. Engineers who 
perform well in their functional roles are promoted to 
managing teams of employees performing the same role. 
So an engineer might start as a computational fluid dynam-
ics (CFD) specialist, then progress over time to managing a 
team of CFD experts. 

However, at Siemens we believe that the mastery of 
advanced engineering technology is extremely valuable in 
maintaining our market leadership — and we believe that 
technical expertise should be recognized and rewarded. 
While we have a traditional management track, we also have 
a unique career path focused on technical excellence. 

For example, if an engineer demonstrates a real mastery 
of CFD, then he or she can add the greatest value by 
remaining focused on CFD — and establishing a 
“center of excellence” on our team. If any employ-
ees are struggling with a CFD challenge, they can 
take advantage of the knowledge of this high-level 
expert. 

Siemens has found this idea of a technical track 
very useful in attracting highly skilled employ-
ees who can support our future leadership, as 
well as accelerating our overall product devel-
opment cycle. With so many experts available 
on our team, we can rapidly address even 
the most complex design issues and move 
forward.

D: Steam turbines are only one component 
of a power plant — and Siemens provides 
the full generation system. How do you 
work together across Siemens to drive 
innovation via technology?

LP: At the corporate level, we have 
adopted the same commitment 
to advanced technology that we 
embrace in the steam turbines 
unit. Best-in-class engineering 
tools and practices, including 
simulation, are a way of life 
across our global business. Our 
executives recognize that we 
can only maintain our prod-
uct leadership by providing 
our engineers with the best 
available resources.

As huge volumes of 
performance data come 

ing actual steam temperature distributions, we have been 
able to further shorten turbine startup times.  

“

“

Best-in-class
engineering

tools and practices,
including simulation,

are a way of life across
our global business.
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As huge volumes of performance data come in from 
the field — not only about turbines, but about other 

Siemens products — the company has invested in the 
IT resources to manage that data. Siemens has also 

created a dedicated analytics team that identifies the 
key insights to feed back to our product developers. Data 

analysis is really essential in order to keep improving 
the efficiency of our products. We’re fortunate to have an 

expert team devoted to that task.

In many ways, Siemens places a very high value on the 
newest technologies and leading best practices. This posi-

tions Siemens to help our worldwide customers keep up 
with changing consumer demands and the drive for higher 

and higher energy efficiency. We have a long history of provid-
ing superior product systems, but we’re not resting on our past 

success. Instead, we’re really focused on technology leadership 
across our business, including in our engineering function. It’s 

that commitment to technology and innovation that is positioning 
Siemens for another 70 years of success in power generation.

Siemens at a Glance
2015 revenues: €75.63 billion 
Number of employees: 362,000
Headquarters: Berlin and Munich, 
Germany 
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GE has transformed itself into the world’s leading digital industrial 
company, and GE Digital is playing an integral role in leading this 
charge by providing companies with valuable insights to manage 
assets and operations more efficiently. But that is just the start. 
According to Jeff Immelt, chairman and CEO of GE, “if you went to 
bed last night as an industrial company, you’re going to wake up this 
morning as a software and analytics company.”

To learn more about what the company is doing, Rob Harwood, 
ANSYS industry director, spent time talking with GE Digital Chief 
Marketing Officer John Magee.

Rob Harwood (RH): We hear a number of buzz-
words and phrases in industry, such as Internet of 

hings, Industry .  and Industrial Internet. an you shed 
some light on the differences between these terms

John Magee (JM): The Internet of Things is all about the technology trend 
of connecting physical devices over the internet in the same way that we have 

been connecting people for the past several years. This could be everything from 
a tness device to your sprinkler system to a power plant to a et engine. So when 

you think about the Internet of Things, it really is applicable across a broad swath 
of the economy. The Industrial Internet is the part of the Internet of Things that 
focuses on complex, capital-intensive equipment that powers the global industrial 
infrastructure — everything from transportation to healthcare to power generation. 

his is where  is focused. Industry .  is an initiative that has some similar tech-
nology objectives, but its center of gravity tends to be in Europe and focuses on 
manufacturing and automation systems.

The Industrial Internet is the part of the Internet of Things that 
focuses on complex, capital-intensive equipment that powers the

global industrial infrastructure.

John Magee

18       DIMENSIONS  I  SPRING 2017© 2017 ANSYS, Inc.        ANSYS.COM 



Rob Harwood (RH): How is this type of connectivity     
different from traditional forms of equipment monitoring that 

companies have been doing for a long time? 

JM: We can now put sensors in places they have never been before and 
embed compute capability into places never previously reached. The cost 

models are falling into place not just for super-high—value assets, but for every 
pump, motor, valve, machine or piece of hospital equipment, and to broadly opti-

mize across all of that equipment. And we can more readily marry this sensor data 
with a broader set of digital data about the asset to become much more predictive 
and prescriptive and much less reactive. 

RH: Do you see opportunity to leverage the power of the Industrial Internet across 
all industry sectors?

JM: We have been very bullish on the potential for the Industrial Internet to 
transform not just the industries that GE plays in today, but others such as 

autonomous vehicles, intelligent cities, logistics, agriculture and more. 
All of these areas are ripe for optimization and for new ways of doing 

things. So across the board, there is a lot of potential for opti-
mization and new business models made possible by the 

Industrial Internet.

RH: Integrating sensor data from a 
connected asset with other organiza-

tional data about that specific asset — such 
as information held by engineering (CAD, 

simulation, PLM, etc.), manufacturing, opera-
tions and maintenance, marketing and sales, and 

others — brings the possibility of a digital twin. Can 
you expand on this concept?

JM: One of the most powerful tools for bringing all
this organizational data together is something called a 
digital twin. This is a software representation of every 
physical asset out there so that we can understand 
everything about it — from the time it was manufac-
tured, to its performance in service, to the way users 
interact with it, to how it performs under different 
conditions, and much more. We are no longer talk-
ing about a digital blueprint of an ideal design of a 

generic class of assets, but an actual real-time digi-
tal twin of each specific asset.

One of the most powerful
tools for bringing all this

organizational data together
is something called a
digital twin.
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John Magee is the chief marketing officer for the Predix platform at GE Digital.
He leads product marketing, developer relations, and training and enablement
programs to help Predix customers realize the full potential of the Industrial
Internet. He has over 22 years of experience in enterprise software; prior to GE,
he held executive management positions at Oracle, Symantec and EMC.
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RH: Can you give a practical example of a digital twin at GE 
along with some of the bene ts you have reali ed

JM: At GE, we have piloted the tools, technologies and 
processes needed to create a digital twin and have put these 
into practice in our own manufacturing and design service 
businesses. For example, for jet engines we create the digital 
twin model at the time of design and engineering, and that 
same model is used through all phases of product devel-
opment and asset lifecycle management. We now have all 
of the data. That lets us do very predictive things around 
maintenance and operations. By working with our airline 
customers, we can help them operate more effectively, and 
the net result has been improved internal e ciency for  
and substantial bene ts to our customers, who are subse-
quently able to operate their equipment and operations 
more effectively.

RH: To create the digital twin requires a new way of collect-
ing and integrating digital information from multiple 
sources. How is GE handling that?

JM: From an information and technology perspective, 
managing, creating, modeling and supporting digital twins is 
different from traditional business computing platforms. or 

enterprise resource planning systems, there are relational 
databases, and we can model the different ways we record 
information around orders and employees and transactions. 
We not only need all of that for the Industrial Internet but 
we require the ability to capture these digital twins and their 
nested hierarchical data structures. There is a new approach 
for tools and for the way we process this information, and 
we must also map the asset models to sensors that collect 
data feeding into that twin. Then this information can be 
holistically provided to users who are accessing the twin 
information and to developers who are building applica-
tions against those twins. It requires a whole new kind of 
industrial platform to really take advantage of the bene ts 
of digital twins.

At GE, we saw early on that to go faster with the Industrial 
Internet and to accelerate what we are doing in healthcare, 
in transportation and in power, we would need new kinds 
of tools. And for us that led to the development of what we 
call the Predix® platform. Predix is a software platform 
for building, managing and monetizing Industrial Internet 
applications, and it includes a number of unique capabili-
ties optimized for the requirements of the Industrial Inter-
net as opposed to the broader Internet of Things.
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RH: To enable a digital twin to become predictive and prescriptive, accurate 
modeling and simulation that is connected to the Predix platform must be 
important. Would you explain this connection?

JM: One of the big opportunities with the Industrial Internet is the ability 
to have enough data about operations, equipment, assets and people to be 
able to do predictive modeling and to ask what-if questions. Modeling and 
simulation, therefore, become hugely important tools once we have the 
data. The secret sauce to actually achieving innovation is to be able to 
marry the physics-based models with statistical and machine-learning 
approaches, so you get the best of both worlds. With a physics-based 
model, you can now understand what the parameters are, discover the 
normative patterns, and you can go much faster. You do not need as much 
data to really gain key insights. This means that we can give decision-makers 
the right information to be able to understand the trade offs re uired to 
operate capital-intensive infrastructures, to achieve business value for their 
operations and to make the right decisions.

RH: ANSYS and GE have worked together for a long time. How important are 
partners and an ecosystem to being successful in the Industrial Internet and 
digital twin space?

JM: ANSYS has been a great partner for us by providing the modeling and 
simulation capability, working with the Predix team, integrating with the 
Predix platform, and using the data we collect to provide that decision-
making insight.

RH: The Industrial Internet and the concept of the digital twin are still new 
or unknown quantities for many executives. What advice would you give to 
those about to embark on the journey of digital industrial transformation 
for their business?

JM: We are working with a lot of our industrial customers on their own trans-
formation, and we actually use a transformation playbook based on best 
practices that we have developed. There are a few key takeaways:

•  Match up the technology with the business values — so having the right 
stakeholders at the table early on is important.

• Take an architectural approach in which you think about not just one or 
two applications but, if you are really going to transform your business, 
what your overall platform strategy is going to be to manage the data, 
to collect the data, to analyze it, to deliver all these applications that 
you want to be able to deliver and how that is going to interoperate with 
your infrastructure.

With our Predix platform, those are things we have had to think about 
ourselves as we have ramped up GE across all of these large, diverse 
businesses — and that is where we are now: working with customers to help 
them on that journey.

To enable a digital twin to become predictive and prescriptive, accurate 
modeling and simulation that is connected to the Predix platform must be 

One of the big opportunities with the Industrial Internet is the ability 
to have enough data about operations, equipment, assets and people to be 
able to do predictive modeling and to ask what-if questions. Modeling and 
simulation, therefore, become hugely important tools once we have the 
data. The secret sauce to actually achieving innovation is to be able to 
marry the physics-based models with statistical and machine-learning 
approaches, so you get the best of both worlds. With a physics-based 
model, you can now understand what the parameters are, discover the 
normative patterns, and you can go much faster. You do not need as much 
data to really gain key insights. This means that we can give decision-makers 
the right information to be able to understand the trade offs re uired to 
operate capital-intensive infrastructures, to achieve business value for their 

ANSYS and GE have worked together for a long time. How important are 

GE Digital at a Glance
2016 revenues: $6 billion
Number of employees: 28,000
Headquarters: San Ramon, USA
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PTC revolutionized digital 3-D design, and was first to market with internet-based product life cycle management. 
The company has developed a leading Internet of Things (IoT) and augmented reality platform that delivers 
field-proven solutions to combine the physical and digital worlds. Chief technology officer Andrew Timm is an 
evangelist for the IoT, the digital twin and the overall digital–physical product convergence currently underway. 
Part of his role is leading the implementation of PTC’s technical vision for IoT throughout the organization, and 
inspiring other companies to leverage the value of the technology for business success. Rob Harwood, industry 
director at ANSYS, talked with Timm about the evolution of these technologies, the potential value they can create 
and how organizations can adopt them.

Rob Harwood (RH):  Can you give me your perspective on 
the multiple terms and phrases being used to describe the 
connections now being made between devices?

Andrew Timm (AT): It really is a flurry of bu  words, but 
the fact is that people have been connecting devices for 
decades. The Internet of Things is just the new catchall 
phrase for that. Depending on where you are in the world, 
you hear different terms. or e ample, in some regions, 
other names are more common, such as Industry .  in 
Germany. The concepts are broadly similar but there are 
nuances. y own de nition is this  As ubi uitous network 

connectivity and cheaper, smaller sensors are available, 
you can use that additional wave of data to do new and 
exciting things across a broad range of industry sectors. 

amples of this are driving operational e ciency in a 
factory, predicting what machinery will fail and guring 
out how to track shoppers in retail, so you can enhance 
their shopping experience.

RH: This connectivity of the physical and digital product is 
giving rise to the concept of a digital twin. Can you explain 
what the digital twin means to PTC?
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AT: That definition is evolving in the industry, but at a high 
level, it is creating a digital representation of a physical 
object. For example, if a pump has sensors on it that pro-
vide you with vibration data, flow rates and other informa-
tion, that is only part of the definition. The digital twin also 
pulls information about the CAD design behind that pump 
and other enterprise systems that contain data related to 
the pump, like your product life cycle management system. 
That will tell you when was the last time something broke, 
and whether there is an open change request, or if a part is 
obsolete. There may also be service data that includes the 
last time a part was serviced, or what part should be used 
for replacement or the next scheduled maintenance date. 
Basically, it is about creating a digital model of a real-world 
asset that combines the real-world performance data with 
the entire suite of digital information the organization has 
about that specific asset. A digital twin pulls all that infor-
mation together into a single digital record that represents 
the physical operation. 

RH: Can you describe an example of how the IoT and the 
digital twin are making a real difference?

AT: Service is a massive area where the Internet of Things 
and the digital twin are providing immediate benefit.

For instance, in an oil refinery with thousands of pumps, 
when a critical pump goes down, that oil refinery stops. 
This could cost the company millions in just one day. By 
creating a digital twin to represent each of those assets 

in the digital world and monitor their performance, you 
can predict the equipment failure. In the past, this might 
have shown up as an alert, and the only option would be 
to shut things down and fix it. Using the digital twin, you 
might know about the failure five days in advance so you 
can react in a smarter manner. Maybe you can fix it dur-
ing a scheduled maintenance in three days and avoid any 
unscheduled downtime.

Another example is in a factory where an alert goes off. A 
senior technician in a remote control center might be able 
to use digital information to feed a simulation of the equip-
ment problem to determine the best possible remediation 
scenario. He/she could then provide that information to a 
junior technician on-site to enact the repair.

RH: Bringing all this sensor and digital data together into 
a whole that a user can interact with requires a software 
IoT environment or platform. Can you explain how PTC is 
addressing this? 

AT: PTC has created a platform called ThingWorx®. It is a 
complete IoT platform and contains a number of layers for 
industrial connectivity. 

If you have a programmable logic controller (PLC) in your 
factory it is likely that ThingWorx can plug in and share 
information almost immediately using our edge microser-
vice and SDK-based customized connection interfaces. 
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Application enablement is the heart of the platform that 
allows us to quickly build business logic through user 
interfaces. A machine-learning capability is tightly inte-
grated into the platform so that data coming from a device 
can quickly be put to use to drive insight from the tons of 
data being collected. This deluge of data requires new ways 
of presenting it for people to understand. We provide aug-
mented reality as an incredible way to display that infor-
mation, and to overlay it in context over the physical asset 
for the technician or the operator. Because of PTC’s legacy 
in computer aided design A , we are also able to ani-
mate service procedures using CAD models.

RH: eveloping a digital twin and reali ing the bene ts 
requires an ecosystem of technology partners. Simulation 
is a key component of the digital twin. What does ANSYS 
bring to the table?

AT: The partner ecosystem is critical. An IoT solution is 
far more than just an IoT platform. You need hardware, 
sensors and gateways, and integration to other enter-
prise systems. The ANSYS simulation platform is a really 
vital component and provides good synergy. ThingWorx 
connects to the devices and collects information to provide 
data for the simulation model. What ANSYS brings to the 
table is exciting: the ability to simulate failure. Simulation 
is applied in both the upfront engineering — the digital 
twin might include information about the stress level 
before something broke, or how thin a wall can be —  and 
during operation in the eld. If something breaks you can 
test potential solutions in a simulated model and feed 
that information back to resolve the problem. All of that 
information is stored in this digital representation of the 
physical equipment. The results of the simulation are then 
transferred back to ThingWorx to take appropriate action.

But it is also much more than predicting failure. Today we 
provide solutions like opening a valve, turning something 
off, creating a trouble ticket or summoning a service tech-
nician. However, the key to the future is machine learn-
ing, so we can detect anomalies very quickly even without 
historical data. In the past you would need historical data 
to create a predictive model. nfortunately, there is a large 
amount of e uipment in the eld that doesn’t have data 
records of past behavior. This is where simulation com-
bined with machine learning comes in. For situations like 

this, ANSYS software can provide simulated data that can 
be used in place of historical data. The machine-learning 
algorithm takes the simulation result and real data from 
the eld and, within seconds, gures out normal condi-
tions and noti es you of abnormalities that could be costly. 
Prediction is the key. This is the future.

RH: Many people are still trying to understand how the IoT 
will disrupt their business and may not yet have come 
across the concept of the digital twin. As an industry 
veteran, what advice would you give to organizations 
that are look-ing to start the journey?

AT: There is a lot of hesitancy to get started because it is 
not clear how long it will take you to recoup your return 
on your investment — if you are successful at all. But you 
don’t have a choice. You have to get started because your 
competition is moving forward with a digital twin. 

The ThingWorx platform is fast and intuitive so you can 
develop solutions quickly. The key is to start with some-
thing small and have a vision of where you want to go. 
Learn from what worked and what didn’t and adjust your 
trajectory. Getting started now is the key. Don’t spend 
months trying to gure out every step of the way. here 
are tools and partners, and smart systems integrators and 
management consultants that can help you.

At PTC, we are trying to remove the low-level integration 
process for components of an IoT system. We will perform 
the integration, including not only our platform but gate-
ways, sensors, hardware and simulation platforms, so that 
you can focus on extracting business value. Bottom line, it 
is a business imperative, so get started!

About Andrew Timm
Andrew Timm is the chief technology officer (CTO) at PTC — a global 
provider of technology platforms and solutions that transform how 
companies create, operate and service the “things” in the Internet of 
Things (IoT). Timm drives the company’s technology innovation, align-
ment and governance processes. 

PTC at a Glance
2016 revenues: $1.14 billion
Number of employees: 6,000
Founded: 1985
Headquarters: Needham, USA
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From the largest companies to 
the smallest, a successful product 
begins with a spark of innovation — 
that one idea so big, so exciting that 
it seizes customers’ imaginations. 

Dyson. Apple. Tesla. These market leaders all began as small 
startup companies with a unique product vision that defied 
the conventional wisdom. This vision began with a spark of 
creativity, with engineers asking the question, “How can we 
do it better?” 

At one point, their product ideas were most likely consid-
ered crazy, unrealistic or a bad financial risk for investors. 
Their success hinged on both technology and engineering 
breakthroughs. Yet the entrepreneurs who founded these 
companies stuck by their vision and ultimately achieved 
incredible success. Today, customers line up for their prod-
ucts because they represent a design revolution — offering 
features and performance benefits unmatched by competi-
tors, effectively disrupting the pre-existing market and rede-
fining product performance.

These and other successful startups have proven that a 
single spark of creativity has the potential to rewrite historic 
design rules and even change lives. But first, entrepreneurs 
must confidently and thoroughly answer the question, “How 
can we do it better?” — usually without significant human 
or financial resources. While they might believe passion-
ately in their product ideas, entrepreneurs need to prove 
their concepts from an engineering standpoint to attract 
investors, navigate regulatory approvals and ultimately win 
customers’ confidence.
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In the past, inventors like James Dyson had to rely on building and testing thousands 
of physical prototypes, which often required years of effort. Today, entrepreneurs 
have access to an array of advanced tools and processes, including engineering 
simulation, that can help them take design risks and test their innovative ideas at 
a minimal investment of time and money.

Profiled on the following pages are seven companies at various stages of matu-
rity, and representing a wide range of industries, that are somewhere on the road 
to startup success. Some of these businesses have not yet launched a product, 
while others have shipped to thousands of customers. What their founders have in 
common is an unwavering belief in their product ideas, as well as a commitment 
to applying the best available technology to verify and commercialize those ideas. 

From new energy solutions and medical products to sports equipment, these 
companies are taking that spark of innovation and turning it into viable commer-
cial products. They are creating new product categories, taking on established 
market leaders and otherwise turning their industry on its head. Their stories are 
inspiring and informative, because they are conquering engineering and product 
development challenges that are common to many companies, large and small. 

Starting a company has never been simple or straightforward, but today’s fast-
changing, crowded marketplace makes it even more challenging. Product life 
cycles are growing shorter and shorter, groundbreaking ideas are quickly copied, 
customers are constantly demanding new features and functionality, and engineer-
ing teams are leaner than ever. In this complex environment, dramatic and ongoing 
innovation is not just an option, but an imperative. Read on to learn how innova-
tion has become a way of life at seven unique businesses.

From new energy solutions 
and medical products to 
sports equipment, these 
companies are taking 
that spark of innovation
and turning it into viable   
commercial products.
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A born problem solver, Kyle Doerksen enjoyed his work as a con-
sumer and technical products developer at IDEO, a leading Silicon 

alley design rm. ut he was always looking for a product idea 
that would be his alone, a product that would embody his passion 

and energy. As he walked a mile to work each day, Doerksen began to imag-
ine ways to make his daily commute both faster and more fun. 

While growing up in the Canadian Rockies, Doerksen had been an avid 
snowboarder and, after years of living in California, he still missed the expe-
rience of gliding effortlessly over the ground. A uestion began to form in his 
engineer’s mind: Could there be a way to combine the practical necessity of 
moving around an urban environment with the thrill of board sports?

That question was the genesis of Onewheel, a motorized skateboard equipped 
with a single . inch tire and a battery powered horsepower motor. 
Doerksen’s concept was to bridge the worlds of sports and transpor-
tation by making it fun to move from one place to another. From 
the beginning, he designed Onewheel so it would be equally at 
home on pavement, grass, dirt or sand — built for both fun 
and practicality.

he engineering challenges were not insigni cant. or e am-
ple, to enable riders to control the movement of the board by 
shifting their weight, Doerksen had to incorporate pressure-
sensitive, self-balancing sensors in the footpad. With two engi-
neering degrees from Stanford niversity and years of hands on 
design e perience, oerksen was up to these challenges. In , 
he left his job and devoted all his energy to his new startup com-
pany, Future Motion, headquartered in the California beach town 
of Santa Cruz.

That question was the genesis of Onewheel, a motorized skateboard equipped 
with a single . inch tire and a battery powered horsepower motor. 
Doerksen’s concept was to bridge the worlds of sports and transpor-
tation by making it fun to move from one place to another. From 
the beginning, he designed Onewheel so it would be equally at 
home on pavement, grass, dirt or sand — built for both fun 

he engineering challenges were not insigni cant. or e am-
ple, to enable riders to control the movement of the board by 
shifting their weight, Doerksen had to incorporate pressure-
sensitive, self-balancing sensors in the footpad. With two engi-
neering degrees from Stanford niversity and years of hands on 
design e perience, oerksen was up to these challenges. In , 
he left his job and devoted all his energy to his new startup com-
pany, Future Motion, headquartered in the California beach town 
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“Leaving the security of my job was a risk, because there was no 
existing product that was anything like Onewheel,” says Doerksen. 
“I was not only launching a product, but also creating an entirely 
new category. But the early reaction to Onewheel was so strong 
that I knew it was a chance worth taking.” 

A ickstarter fundraising campaign in anuary  con rmed 
that Doerksen was on to something. Investments poured in from 
around the world, allowing Future Motion to reach its goal of 

,  in ust four days. y the end of the three week ick-
starter campaign, the company had raised more than ,  
from more than ,  backers.

he success of the ickstarter campaign marked a signi cant mile-
stone because it demonstrated there was incredible interest in our prod-

uct concept,” recalls Doerksen. “But at the same time, it created enormous 
pressure on our engineering team. We had to go from prototype to mass 
production very quickly.” Since then, Future Motion has shipped more 
than ,  products and earned rave reviews in media outlets including, 
the Wall Street Journal, Sports Illustrated, Popular Mechanics and NBC. 

“Leaving the security of my job was a risk, because there was no 
existing product that was anything like Onewheel,” says Doerksen. 
“I was not only launching a product, but also creating an entirely 
new category. But the early reaction to Onewheel was so strong 

Kyle Doerksen
Founder and CEO, Future Motion
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While the initial development of Onewheel was a slow and 
manually intensive process, focused on building and test-
ing physical prototypes, today the Future Motion engineer-
ing team is leveraging the power of simulation to re ne 
and improve Onewheel. For example, Onewheel has a bat-
tery range of six or seven miles, but the Future Motion 
engineering team is working to extend the battery life. One 
key strategy is reducing the overall product weight of  
pounds via lighter materials and a new chassis geometry. 

According to Doerksen, simulation via ANSYS engi-
neering simulation software is making an enormous 

impact on both the time and the cost involved in 
design iterations. “We estimate that it costs about 

,  to design, build and test a physical proto-
type,” explains Doerksen. “Now that we have access to 

ANSYS software, we can better predict performance in 
the real world — which means we are building far fewer 

prototype boards. In addition, we can work a lot faster. 
Now that we’ve established the category, we expect lots of 
‘me too’ competitors to show up — and we need to acceler-
ate our launch of future designs to stay ahead.”

“ANSYS software is helping us quickly make design 
changes, predict how they will impact real-world perfor-
mance and achieve meaningful improvements,” notes 

oerksen. hat’s a world of difference from when I was 
building boards in my garage on the weekend. The Future 
Motion design team is excited about the next-generation 
re nements we can make now that we have access to a 
world-class simulation tool. It’s been a wild ride, and it just 
keeps getting better.”

While the initial development of Onewheel was a slow and 
manually intensive process, focused on building and test

According to Doerksen, simulation via ANSYS engi
neering simulation software is making an enormous 

impact on both the time and the cost involved in 
design iterations. “We estimate that it costs about 

,  to design, build and test a physical proto
type,” explains Doerksen. “Now that we have access to 

ANSYS software, we can better predict performance in 
the real world — which means we are building far fewer 

prototype boards. In addition, we can work a lot faster. 
Now that we’ve established the category, we expect lots of 
‘me too’ competitors to show up — and we need to acceler
ate our launch of future designs to stay ahead.”

“ANSYS software is helping us quickly make design 
changes, predict how they will impact real-world perfor
mance and achieve meaningful improvements,” notes 
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A self described serial entrepreneur  whose rst company was a pioneer in business process outsourcing, in  umley was 
living on auai, awaii, .S.A. Always on the lookout for a new idea, one day umley was riding a kiteboard when the wind 
came up suddenly, lling his sail. Noting the sudden power that resulted  and how fast and e ciently his kite moved him 
across the water — he wondered if somehow a system of graceful kites could be used to generate energy on a broad scale, replac-
ing large wind turbines. Inspired, Lumley began to study the global wind-based power generation industry so that he could 

understand the existing technologies and carve a new niche for himself. 

  It has been said that inspiration strikes in the most unexpected places — 
and entrepreneur Robert Lumley can attest to that fact.
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While attending an international wind energy conference in Berlin, Germany, in 
, umley sketched on a cocktail napkin an innovative wind power generation 

system — one that would merge established technology from horizontal-axis wind 
turbines AW s  with emerging kite concepts. With that sketch, Air oom nergy 
was o cially born. oday, the company is based at the Wyoming echnology usi-
ness enter in aramie, Wyoming, .S.A., and capitali es on research and develop-
ment activities at the Wind nergy esearch enter at the niversity of Wyoming.

“Although the physics of the AirLoom are identical to HAWT technology, our design 
turns the geometry of the whole thing on its ear,” explains Lumley. In his innova-
tive design, small gliders acting as a hybrid of kites and HAWTs travel along an 
oval track, where they continuously capture the wind’s energy. Mounted on each 
traveling glider are magnets that induce an electric current in the winding next to 
the rail. The thin rail acts as the structure of the wind turbine, the winding of 
the generator and the power transmission infrastructure. 

he Air oom is  times lighter and  times cheaper than the dom-
inant wind technology today,  notes umley. he fle ible, scalable 
design of the AirLoom also makes height and length a design choice 
rather than a predetermined necessity, making the AirLoom perfect 

for both utility-scale installations and mobile applications such as 
emergency response.”
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In uly , umley won a Small usiness Innovation esearch S I  grant from 
the National Science oundation NS  that will allow him to build a working pro-
totype of his patented AirLoom system. His NSF proposal included multiple simu-
lation graphics generated by ANSYS software. “It’s incredibly powerful to visually 
demonstrate to someone that your technology works in the real world, whether that 
audience is a funding organization, a private investor or a potential customer,” 
states Lumley. “Simulation software has enabled me to do just that. I don’t think I 
would have made such rapid progress through the research and development phase 
without having access to such a powerful and sophisticated tool.”

As any startup company can attest, preserving working capital — especially in the 
early stages — is of paramount importance. For this reason, Lumley calls the ANSYS 
startup program “a lifeline.” 

“At this point in our development, the ANSYS simulation suite has basically 
replaced the need for us to coordinate the work of numerous remote contractors 
and e perts in a wide variety of disciplines,  says umley. We are constantly re n-
ing the overall design in response to data. Trying to coordinate that among an entire 
remote team at this stage would be expensive and time-consuming, especially as 
each expert would potentially focus on just one part of the elephant.”
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umley and his engineering staff 
are using a full suite of simulation 
software from ANSYS to not only spec-
ify the measurements and other physical 
characteristics of their components, but also 
to ensure that the system works optimally as a 
whole. “The AirLoom system is subject to just about 
every physical force, and therefore the structures and 
controls must be optimized,” he points out. “From the 
electromagnetic elds in the generator and the structural 
integrity of the towers to the aerodynamics of the airfoils, 
simulation is helping me design the highest-performing system 
across all metrics. I can ask the right questions and make the right 
design trade offs.

As one e ample, umley and his staff designed a one of a kind transverse 
flu  permanent magnet linear generator as part of the Air oom system. 

hey used ANSYS software to run appro imately ,  parametric studies 
of the generator’s geometry. Lumley estimates that engineering simulation 
shaved three months off the time that would otherwise be re uired to com-
plete this analysis.

“Even though I’m an experienced entrepreneur, I’m not an engineer by 
trade — but the ANSYS simulation suite has allowed me to apply my knowl-
edge of physics and mechanics to create unconventional designs and vali-
date that they will work in the real world,” Lumley concludes. “Simulation 
has helped my simple sketch from the cocktail napkin take flight.

Robert Lumley
Founder, AirLoom Energy
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Each year, more than 2 million 
patients worldwide undergo a 
procedure called coronary artery 
bypass grafting (CABG). Used 

to treat blocked arteries and restore 
normal blood flow to the heart, CABG 
involves grafting a blood vessel — typi-
cally taken from the leg — around the 
diseased area, re-establishing blood 
flow to the heart tissue. 

Veins used for CABG offer an inad-
equately durable solution to coronary 
artery disease, with a long-term out-
look that is not promising. Within 18 
months, 25 percent of the implanted 
veins fail — and, after five years, that 
failure rate increases to 40 percent.

“The blood vessels in the leg are 
relatively large and easy to harvest 

and implant, but unfortunately they 
are not built for the high flow rates 
and pressures near the heart,” explains 
Mohammed El-Kurdi, co-founder and 
director of research at Neograft, a 
startup headquartered in Taunton, 
U.S.A. “Over time, these grafted veins 
begin to dilate and eventually become 
blocked, necessitating another surgery.”

A mechanical engineer by training,       
El-Kurdi focused his doctoral work at the 
University of Pittsburgh on designing a 
structural support system that would 
improve the durability of arterial vein 
grafts. In 2009, he co-founded Neograft, 
and Jon McGrath, a seasoned health care 
entrepreneur, became the company’s 
chief executive officer. Neograft markets 
a patented product called Angioshield 
that is designed to increase success 
rates for CABG procedures.

“Through a novel process called electro-
spinning, our Angioshield technology 
creates a ‘scaffold’ of polymer material 
around the vein prior to implant. This 
scaffold improves both the vein’s 
strength and its geometric unifor-
mity,” says El-Kurdi. 

According to El-Kurdi, Neograft’s 
proprietary advanced mate-
rial is key to the success of 
Angioshield. “Our polymer 
sheath shapes itself to the 
vein without deforming it,” 
he notes. “And, because 
the material is porous, it 
allows nutrients and new 
cells to migrate to the 
tissue. Over time, this 
results in the growth of 
stronger and healthier 
graft tissue.”

 

 

Robert Lumley
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ecause of the di culty associated with visuali ing and 
manipulating structures inside the human body, El-Kurdi 
began relying on the power of engineering simulation while 
still in the Ph.D. program at Pitt. Today, Neograft engi-
neers use simulation to model different blood flows inside 
implanted veins, as well as to understand diverse mechanical 
forces that act on vein grafts, such as the motion associated 
with a beating heart. Product developers can then change the 
physical properties of the polymer scaffold as they increase 
their understanding of vein graft mechanics. 

An external stent for the grafted vein, Angioshield is depos-
ited directly onto the outer surface of the vein via a novel 
electrospinning process. Neograft’s product development 
team has used ANSYS nite element analysis A  software 
to ensure the structural strength of the stent, and has lever-
aged ANSYS computational fluid dynamics  software to 
study and optimi e blood flows inside the grafted vein. luid   
structure interaction analysis is planned for the future, as 
Neograft expands its use of ANSYS solutions. 

“Perfecting the Angioshield material is an iterative process, 
during which we apply different material con gurations, 
then test the treated vein’s resulting strength and durability,” 
states El-Kurdi. “It would be impossible to move so quickly, 
and conduct so many studies, without working in a risk-free 
virtual design environment. By the time we moved to animal 
and clinical trials, we had a deep foundation of knowledge 
that allowed us to predict outcomes very accurately. And we 
continue to add to that knowledge base every day.”

Today, as Angioshield is tested in patients, computerized 
tomography angiography A  generates images of the 
implanted vein. These images are fed back into ANSYS 
software to generate 3-D models of Angioshield inside an 
actual human body. “We’re currently using simulation as an 
investigative tool to understand patient speci c behaviors 
of treated veins,” says El-Kurdi. “Our studies will enable the 
Neograft engineering team to build better predictive models 
and continually improve the product.”

“It would be impossible to move 
so quickly, and conduct so many 
studies, without working in a risk-
free virtual design environment.” 
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“Simulation provides a 
very visual way to tell 
our product’s story.”

Mohammed El-Kurdi
Co-Founder and Chief Scientific Officer, 
Neograft Technologies, Inc.

Not only has simulation helped accelerate the product development process 
at Neograft, but it’s also supporting this startup in communicating the unique 
advantages of Angioshield to investors and regulators. “Simulation provides a 
very visual way to tell our product’s story,” El-Kurdi points out. “There’s no way to 
see what’s actually happening inside a patient’s body. But, with simulation, we 
can replicate that environment and show Angioshield at work.”

As a Class III medical device, Angioshield faces a rigorous approval process 
before it is commercially available to patients. But El-Kurdi is committed 
to bringing the bene ts of Angioshield to people around the world who 
undergo CABG procedures every year. He says, “By increasing the odds for 
a successful vein graft, we hope to signi cantly improve the uality of life 
for millions of heart patients — and simulation is critical in accomplish-
ing that mission as quickly as possible.”   ing that mission as quickly as possible.”   
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Nikolaj Hviid has always been a busy man. A mechanical engi-
neer by training, he has spent his entire career developing and 
growing startup companies — six to date. So he’s no stranger 
to rushing around, trying to keep up with phone calls and 

ultimately feeling frustrated by the burden of multitasking.

“In 2012, I was an equity partner in an industrial design firm when I 
realized that personal technology had not kept pace with what was 
happening in my own life and in the lives of my colleagues,” Hviid 
recalls. “I would try to answer phone calls while doing something 
else, and it was impossible because the smartphone was not built 
for multitasking. It demands too much focused attention.”

“The things I was doing with my phone — like listening to 
music or making calls — were serial immersive experiences,” 
he continues. “I realized that parallel immersive experiences 
would be much more efficient — say, if I could answer a call 
without actually holding a phone or looking at a phone. 

 

Nikolaj Hviid
Founder and CEO, Bragi
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I could have my hands free to accom-
plish something else. I could be any-
where. All that was missing was a new 
technology solution that would enable 
parallel immersive experiences.”

In arch , viid started up a new 
company, ragi, to ll this market void. 
The company launched a Kickstarter 
campaign that attracted nearly ,  
backers and raised .  million  set-
ting a record for European Kickstarter 
fundraising efforts. oday, ragi has 

 employees and delivers personal 
computing innovations to a global mar-
ket from its headquarters in Munich, 

ermany. ragi’s flagship product, 
called The Dash, is marketed as “the 
world’s rst wireless smart hearable.  

“I envisioned The Dash as a kind of per-
sonal assistant that ts into the ear,  
Hviid explains. “You can listen to music, 
dictate a message, measure your steps, 
monitor your heart rate while exercising 

or answer a call with a simple head gesture — freeing up the rest of your 
body. or the rst time, you can immerse yourself in numerous tasks in 
parallel, without the need to hold on to a phone or keep looking at a device 
on your wrist.”

While wristwatch-type computers are making headlines today, in 
Hviid’s opinion “hearables” make much more sense than wearables, 
which tend to have limited functionality and are somewhat clunky 
physically. In contrast, Hviid points out, The Dash is elegant, practi-
cally invisible and deceptively compact — while delivering a huge 
amount of functionality.

“I envisioned

 as a kind of personal 
assistant that fits into 

the ear.”

The Dash
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“The Dash is much more than just a wireless earbud,” notes Hviid. “It’s a micro-  
computer that functions as a headphone, headset, tracker and human input 
device.  rammed into a device the si e of a ngertip are  microcomponents, 

 sensors,   of storage and a bit processor. And underlying its robust 
functionality are proprietary algorithms developed by Bragi’s engi-
neers, as well as a custom operating system that understands 
multiple languages.

As a hands-free wireless solution, The Dash must perform 
reliably under a broad range of conditions to ful ll its 
customer promise. “Signal integrity and electronic noise     
reduction are engineering concerns that are especially criti-
cal to our product development team,” says Hviid. “As we 
introduce future generations of The Dash, consumers will be 
looking for a smaller and smaller footprint — with more and more 
functionality. We need to make sure our antennas remain optimized 
under these new and increasingly challenging conditions.”
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“The Bragi engineering team relies on “The Bragi engineering team relies on 

to ensure that antenna performance is 
maximized in future product releases.”

the power of ANSYS HFSS

Today, the Bragi engineering team relies on the power of ANSYS HFSS to ensure that 
antenna performance is maximized in future product releases. “Engineering simu-
lation is an absolutely essential component of our efforts to create ne t generation 
hearables,  viid states. We can only prototype and test a nite number of con-

gurations, and we need to account for a wide range of human bodies. Simulation 
is really the only way to move forward quickly and optimize our products across all 
conditions. In addition, simulation will help us ship better-performing products and 
reduce our potential warranty obligations.”

“If we’d had access to ANSYS software when we were engineering our initial prod-
uct, we would have been able to cut signi cant time and costs out of the develop-

ment cycle by reducing the need for lab testing and physical prototypes,” notes 
Hviid. “I’m delighted that this state-of-the-art design tool is accelerating our 

future product releases and improving product quality — not just for 
new iterations of The Dash, but for a number of other consumer 

solutions currently in development at Bragi.” 
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Sometimes great ideas are born out of tragedy. That was 
certainly the case in August  when effrey Schab 
— an equestrian, engineer and entrepreneur — lost 
one of his horses to colic in the middle of the night.

“Although colic is the leading natural cause of death 
in horses, it’s usually easy to treat and benign if you 

intervene early, which means you need to be aware 
that the animal is in danger or distress,” says 

effrey. Immediately I thought, Surely 
there must be some way to remotely 

monitor the general health status of a 
horse when no one is around and, 

more important, alert someone 
when there’s an issue.”

“There must be some way to remotely monitor the general 
health status of a horse when no one is around and 

alert someone when there’s an issue.”
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As a world-class equestrian, biomedical engineer and 
co-founder of a successful network of healthcare market-
ing companies, effrey knew he had both the passion and 
the expertise to invent and commercialize a remote moni-
toring solution for horses. So he formed a new company, 
Protequus LLC — which combines the word “protection” 
with equus, the Latin word for horse — to answer this 
market need. 

owever, effrey faced one ma or challenge. e needed 
someone to design and fabricate the necessary software 
and hardware to make his vision a reality. Fortunately, 
he didn’t have to look far. His brother, Michael Schab, is 
also an established engineer and entrepreneur — as well 
as owner and co founder of a technology consulting rm, 
N  , which speciali es in Internet of hings Io  
solutions. 

Although Protequus is headquartered in Austin, Texas, and 
NRGXP is based in Rochester, New York, the brothers’ close 
relationship has bridged the physical distance and resulted 
in a successful business partnership. “My initial vision and 
product idea came solely from an emotional place, and the 
fact that I had witnessed a market need rsthand,  notes 
effrey. ichael brought the e pertise, bench strength 

and conviction needed to engineer the best possible 
solution.”

The resulting IoT-enabled product, NIGHTWATCH®, 
is the world’s rst smart halter  or optional safety 
collar — that can save a horse’s life through early 
intervention in the event of danger or distress. 
By continuously monitoring real-time data on a 
horse’s heart rate and respiratory rate, as well 

as its behaviors, motions and posture, NIGHTWATCH iden-
ti es abnormal patterns. he device then automatically 
alerts a caretaker via text, phone or email. 

“NIGHTWATCH is like a home security system for your 
horse’s health. The system is designed to automatically 
alert you to a problem, any time of the day or night, so you 
don’t have to worry or stay up monitoring an app or video 
camera yourself,  says effrey. Since horses spend about 
half their time unsupervised, whether in a pasture or a 
barn, NIGHTWATCH is there when you can’t be.”

Having earned a degree in electrical and computer engi-
neering, Michael understands the power and value of 
engineering simulation, especially when combined with 
design of e periments  methodologies. hroughout 
the NIGHTWATCH development program, ANSYS HFSS was 
utilized exclusively to understand and identify the driving 
factors affecting the reliable performance of the halter’s 
onboard ultra wideband impulse radar W I  antenna.
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“Without simulation, I would have had to rely on 
guesswork and physical prototypes, which would be 

hugely time-consuming — if not impossible.”

Simulation enabled the Protequus team to study a wide 
range of factors that could impact antenna performance, 
while high-performance computing allowed numerically 
large computations to be run in parallel extremely quickly. 

he halter has a novel antenna system that uses W I  
to measure biometrics, which are often the rst sign of pain 
and distress in these animals,” Michael explains. “ANSYS 
HFSS has served as a kind of ‘tuning fork’ to help perfect 
the signaling capabilities of NIGHTWATCH and ensure that 
it will operate reliably in real-world conditions.” 

“Without simulation, I would have had to rely on guess-
work and physical prototypes, which would be hugely 
time-consuming — if not impossible,” Michael continues. 
“With a unique product like NIGHTWATCH, we needed to 

have complete con dence in signal integrity, while moving 
quickly to make this lifesaving device available to as many 
horses as possible.”

ach day, more than  horses in the nited States alone will 
die of colic, and that’s what keeps us up at night,  states effrey. 
“We’re literally on the cusp of not only saving horses’ lives, but 
also revolutionizing how insurance companies assess risk, how 
veterinarians practice telemedicine, and how researchers use 
real-world data to study and prevent colic and other forms of 
equine distress.”
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Lightweighting is one of the most important trends in the aerospace indus-
try today, as jet manufacturers and their suppliers work to reduce the over-
all weight of planes and improve their fuel e ciency. ut little attention 

has been paid to reducing the weight of the cargo carried by planes every day.

arbon reight  a startup based in ittsburgh, .S.A.  is attacking this issue 
with fle ible, lightweight cargo pallets that are  percent lighter than tradi-
tional pallets. “There hasn’t been much innovation in the air cargo industry,  
certainly not compared to the aerospace leaders’ focus on new materials and 
production processes that reduce weight,” notes CEO Glenn Philen. “Since cargo 
can represent a signi cant percentage of a fully loaded et’s weight, it only 
makes sense to look at historic cargo storage and transportation product designs 

— which have been in use for decades — and ask how we can adapt them for 
the challenges of today.”

hilen founded arbon reight after graduating from arnegie ellon niversity
as a mechanical engineer and completing internships with Boeing. “I worked
with plastic composite materials at Boeing and began to ask myself, ‘Could these 
materials be used to transform cargo carrying operations?’ It seemed a logical
extension of the industrywide lightweighting initiative,” says Philen.

easuring  feet by  feet, freight cargo pallets have typically been constructed 
of aluminum. By integrating composites into the materials mix, Carbon Freight 
has been able to achieve a signi cant reduction in overall weight. his weight 
reduction allows a typical cargo plane to carry up to ,  pounds in additional 
freight, and it enables passenger flights to carry more people by reducing cargo 
load.
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While Carbon Freight’s innovative design decreases weight, at 
the same time it actually increases a pallet’s strength and dura-

bility signi cantly, compared with e isting lightweight options. 
“Durability is a key characteristic for cargo pallets, because they 

need to t together as closely as possible in the hold of an air-
craft, in order to optimize all available space,” explains Philen. 

“But they also take a lot of abuse and they need to have some give. 
We’ve found that composite pallets initially present some durabil-

ity challenges, but there are actually opportunities for increased 
durability over other options. They actually deliver a lot of positive 

performance characteristics that go beyond lower weight.”

The close proximity of pallets to one another, coupled with constant 
movement and handling, has created some engineering challenges for 

the Carbon Freight team. Says Philen, “We not only have to consider the 
loading stresses on our products created by the cargo, but also a wide range 

of contact stresses that occur as pallets are lifted, transported and packed 
together. There is a diverse set of complex forces that our design team needs 

to consider, in order to deliver the best product durability over time.”

John Dieser
President and COO, The Carbon Freight Company

Glenn Philen
CEO, The Carbon Freight Company
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Carbon Freight’s product development team has relied heavily 
on engineering simulation to understand and manage these 
diverse physical stresses. “Simulation has helped us model 
and understand our pallet structures to improve their overall 
strength and fle ibility, while minimi ing their potential for 
damage,  notes hilen. We’ve been able to test different 
material thicknesses and ber orientations without the time 
and expense of creating physical prototypes. When we do 
get to the physical testing stage, we’re really happy with the 
accuracy of our simulations. Our engineers have been able to 
predict actual real-world performance with a very high degree 
of delity.

Simulation has also been able to help Carbon Freight man-
age one of its biggest business challenges: securing regu-
latory approvals from the Federal Aviation Administration 
and other organizations. “One of the reasons that tradi-
tional aluminum pallets are so entrenched is that it’s dif-

cult to secure approvals for a new product design,  hilen 
points out. “Everything that goes into an aircraft must be 
stringently tested and proven to be safe. As passengers, 
we want and need that high degree of con dence. ut the 
numerous approvals present challenges that a startup like 

Carbon Freight has to overcome to compete in the global 
aerospace industry. Established companies have an advan-
tage in navigating the approval process.”

By visually demonstrating how its pallets will perform under 
everyday stresses — and verifying their safe performance 
over time — engineering simulation has helped Carbon 
Freight progress through the regulatory approvals process. 
According to hilen, Simulation via ANSYS has saved  
percent in development time and hundreds of thousands 
of dollars in physical testing.” The company launched its 
pallets to the global marketplace in early .

Despite the fact that simulation has helped reduce product 
weight by 18 percent, Carbon Freight executives recognize 
that there will be challenges involved in breaking into the 
global market. “Composite materials are more expensive 
than aluminum, which means a higher price point for our 
pallets. However, the new lightweight design of our prod-
ucts has the potential to save signi cant fuel costs and 
add revenues over their lifetime. We’re offering passenger 
airlines and freight carriers a very attractive value propo-
sition, and we believe Carbon Freight has a bright future 
ahead,” concludes Philen.
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W ith fourth generation  mobile internet technol-
ogy reaching its maturity, the world is bracing for the 
launch of a new fth generation solution starting in 

, spurred by the .S. ederal ommunications 
ommission’s  announcement in uly  that spectrum will be allocated to 

support a new standard for .

“Carriers such as Verizon and AT&T have already publicly stated that they will be 
offering  service in ,  says aul illiland, head of business development for 

A , a startup company based in Allen, e as, .S.A. Now the race is on to see 
which technology provider can step up to ll this need.

A  was formed in  by a group of e ecutives and senior engineers from lead-
ing technology companies — including Samsung, Ericsson and Texas Instruments 

 who believed they could uickly arrive at a commercial  solution better than 
the competition. hey founded A  with the goal of developing a uni ue  mil-
limeter wave system that provides a  times faster e perience and ,  times 
more capacity compared to  , to address mobile and ed access applications.

Since consistent, uninterrupted user access has not been achieved using 4G tech-
nology, the engineering challenge for A  is to signi cantly increase capacity, 
allowing many more mobile broadband users to receive service with much higher 
speeds in the same service area. Fifth-generation technology should also support 
the consumption of signi cantly higher data uantities per user, creating a true 
streaming experience.
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Engineers at PHAZR are addressing this challenge by creat-
ing millimeter wave systems that can adjust beam width and 
power levels to accommodate a variety of user needs. PHAZR’s 

 millimeter wave systems operate in the   to   
frequency range, which means that antenna elements can be 
much smaller than those supporting 4G systems, which oper-
ate below  . 

By packing as many of these high-frequency antennas as pos-
sible into very small arrays, PHAZR engineers are enabling 
radio energy to be steered  to the speci c users being ser-
viced. Not only will the user experience be improved, but 
transmission sites can be much smaller, making them easier 
and less expensive to install.

“What we’re doing at PHAZR is really revolutionary, because it 
represents a new way of looking at how beams are propagated 
and the frequency at which they operate,” explains Gilliland. 
“This creates a number of engineering challenges, which we 
are addressing every day via simulation.”

PHAZR’s product development team is leveraging the power 
of ANSYS software for electromagnetic simulations to study 
the radio frequency propagation of various antenna and array 
designs at different fre uencies across a variety of materials. 
As they analyze the results, engineers can make changes to 
the designs and move forward quickly until they arrive at 
an optimal solution. The simulations are extremely accu-
rate, and they allow PHAZR to avoid building expensive and 
time-consuming evaluation parts — saving at least two weeks       
per design.

According to Gilliland, not only is ANSYS software helping 
the PHAZR team speed up its analysis, but it is providing all-
important design agility and fle ibility. here are still some 
uncertainties in e actly what  service is going to look like, 
so we’re making assumptions in our product design efforts 
today,” Gilliland says. “As the standard and requirements 
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“It means so much to “It means so much to 
our team to have access our team to have access 
to a world-class product to a world-class product 
development tool like development tool like 
ANSYS software.”ANSYS software.”

become clearer, ANSYS software will allow us to make rapid 
changes to meet those requirements, without investing in 
physical testing or prototypes.”

Gilliland notes that the ANSYS startup program has been criti-
cal in enabling PHAZR to compete with much larger compa-
nies. We’re a small business with fewer than  employees 
and limited revenues to date,” Gilliland points out. “It means 
so much to our team to have access to a world-class product 
development tool like ANSYS software without making a huge 

nancial investment.

“Without the power and agility provided by engineering simu-
lation, we would be challenged to be in the race to compete 
with feasible  solutions,  he adds. acked by a wealth of 
industry knowledge — along with the powerful capabilities of 
ANSYS software — we’re hoping to win that race and establish 

A  as a  market leader.  
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The ANSYS Startup Program gives entrepreneurs access 
to a world-class product development tool — positioning 

them to compete with much larger companies.

Every startup company begins with a great idea — an innova-
tive new product that represents a dramatic improvement 
over existing offerings. The new product might be more 
user-friendly, smarter, more energy-efficient or less expen-
sive. It might answer customer requirements, or anticipate 
needs that customers did not know they had. 

While every startup company and its product focus are 
different, all share a common characteristic: their product’s 
performance must be robustly designed, tested and verified 
in order to attract investors, pass any regulatory hurdles and 
ultimately win in the marketplace.

Of course, product design and testing require significant 
financial and human resources, which is a challenge for most 
startups. Already strapped for cash — and typically lacking 
any revenues — entrepreneurs cannot afford to build multi-
ple prototypes or use advanced testing facilities, such as 
wind tunnels or test rigs, to verify performance. In addition, 
physical prototyping and testing are notoriously time- 
consuming. And time is of the essence when entrepreneurs 
are driving a product to market that could be anticipated or 
copied by competitors.

By Paul Lethbridge, Paul Lethbridge, Paul Lethbridge
Senior Manager, and 
Susan Coleman, 
Marketing Manager, 
ANSYS Startup Program
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Helping Startups Deliver on Their Product Promise

Recognizing the challenges faced by entrepreneurs in 
designing and testing new products, ANSYS has created the 
ANSYS Startup Program to get engineering simulation tools 
into the hands of the smallest companies. Tens of thousands 
of startups around the world now have affordable access to 
the cutting-edge software solutions leveraged by industry 
leaders.

Engineering simulation software from ANSYS helps startup 
companies turn their ideas into viable products by quickly 
iterating through a number of design options using digital 
prototypes without investing in physical prototypes or 
testing facilities. Entrepreneurs can build geometric models 
of their products in a risk-free virtual environment and 
digitally explore behavior under real-world physical forces. 
Not only will these products be verified for robustness and 
reliability, they will offer proven performance benefits that 
are important to consumers.

“By identifying design challenges at the earliest possible 
stage via ANSYS simulation, we can fine-tune our design 
before prototyping and eliminate most of our structural 
uncertainty going into the testing stage,” says Glenn Philen, 
CEO of Carbon Freight, which designs and manufactures 
lightweight cargo pallets and specialized cargo handling 
equipment. “That’s saving us prototyping costs while deliv-
ering greater design insight and accelerating our market 
launch. We estimate that our use of simulation software has 
cut our development cycle in more than half compared to a 
traditional product development approach.”

“With ANSYS, there are no surprises when we get to the 
physical testing stage,” says Kyle Doerksen, CEO of Future 
Motion, which markets Onewheel, a motorized skateboard. 
“Because prototypes are expensive, we need to be pretty 
confident that our predictions about performance are 
correct before we start building a model. ANSYS software 
has proven very accurate in anticipating the performance of 
our products when they’re subjected to real-world forces. 
That enables us to minimize the time and costs we invest in 
prototypes and physical tests.”
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Taking Performance to the Next Level

Most startups are based on product innovation, as entrepre-
neurs take a current product design and make it significantly 
better — or come up with a brand-new offering that has 
never been seen before.

Dramatic innovation means taking design risks. And, because 
entrepreneurs are breaking new ground, they have no idea 
what to expect. Simulation offers a tightly controlled yet 
risk-free development environment in which engineers can 
push physical boundaries and ask bold “what if” questions. 
They can reimagine traditional products and create radical 
innovations quickly and cost-effectively.

While ANSYS software supports innovation, startup compa-
nies can also leverage simulation to design for practical 
considerations such as manufacturability and product cost. 
They can test different product profiles, configurations and 
materials to ensure that their products can be manufactured 
at a price that is appealing to consumers.

A Democratic, Easy-to-Use Solution

At their earliest stages, startup companies are typically 
lean in terms of engineering staffing. Entrepreneurs must 
often learn to “do it all” or hire a few versatile, multiskilled 
employees. Because ANSYS simulation software is easy to 
learn, it is a democratic engineering tool that can quickly be 
applied by many employees.

“It was very easy to become comfortable with ANSYS 
solutions and integrate them into our product development 
process,” says Robert Lumley, CEO of AirLoom Energy, which 
develops low-cost, high-efficiency wind-energy technology. 
“We’re currently applying mechanical, fluids and electro-
magnetic simulation software, and it’s been straightforward 
and simple to test the effects of multiple physical forces 
on our designs. ANSYS is an advanced tool, but it has the 
features and feel of consumer software, which makes it 
accessible and easy to master.”

In addition, ANSYS software is built on a flexible technology 
platform that seamlessly integrates with other engineering 
solutions and systems. Because early-stage startups lack the 
resources to manage technology platform extension custom-
ization, entrepreneurs need practical solutions that are 
built for the way engineers actually work — and designed to 
integrate with the multiple tools their employees are using. 
ANSYS software solutions answer this need.

By helping startups succeed, 
simulation software from ANSYS 
can help change the world.
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Supporting Tomorrow’s Success Stories

Engineering simulation software is used by virtually every 
leading company to design and verify its products. Today, 
thanks to the ANSYS Startup Program, the smallest and 
newest companies can also capitalize on this advanced 
capability. Not only can they apply the technology features 
of ANSYS software, but they can also benefit from engineer-
ing processes and workflows that are based on over 40 years 
of partnership with the world’s leading engineering teams. 

“Our access to ANSYS software is helping us take product 
ideas and assess feasibility in a realistic virtual environ-
ment,” says Mohammed El-Kurdi, co-founder and CSO at 
Neograft, a medical device manufacturer. “Although we’re a 
small company, I feel like we are on a level playing field with 
much bigger competitors. There’s no doubt that our use of 
engineering simulation is positioning us for success. We’re 
grateful that the ANSYS Startup Program has provided us with 
access to this powerful product  development capability.”

Startup companies are creating cutting-edge products that 
can change the way we think and the way we accomplish 
tasks. They have the power to impact millions of people’s 
lives every day. Entrepreneurs invest their time, energy 
and passion into their products because they believe they 
can change the world. ANSYS is excited to play a part by 
supporting the engineering excellence of startup compa-
nies. By helping startups succeed, simulation software from 
ANSYS can help change the world.
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