
Today’s products are smarter and more complex than ever — which means 
embracing leading-edge and proven engineering technologies.
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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.
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