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S imulation S uper P owers 
Would you rather be a fire fighter or a superhero?  
T he answer is obvious:  superhero.  It’s great to be able to put out a fire on a 
project when it starts,  but it is even better to have the power to avoid these 
problems from the start.  T he question is,  how do you avoid the fires? T his is 
where Autodesk® CFD comes in,  giving you the powers to see the invisible and 

predict the future.  

Current ly you can’t  ensure that  your product  is going to funct ion 
without  expensive physical prototyping and test ing.  

S ometimes,  even after these investments you still fall short with your designs.  
T hat’s because you can’t  see the invisible such as airflow and heat  
t ransferring throughout your enclosure.   

With Autodesk CFD this is exact ly what  you will be able to do.  

B y analyzing your design you will be able to visualize the airflow throughout 
your product to understand if parts are going overheat.  With a simple thermal 
analysis you will be able to see how heat radiates throughout the enclosure and 
predict  if components are going to fail.   

R ead on to see how these super powers will help you to overcome the top 5 
challenges in elect ronics cooling.  
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Elect ronics Cooling Challenges 
Autodesk C FD can be used to help you see the invisible and predict the 

future.  C heck out the top 5 challenges that these super powers can help you 
address,  saving you time and money on both current and future designs.  
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5.  C ircuit board optimization 
Elect ronics cont inue to get  smaller and more 
powerful, and with that  means smaller PCB boards 
with more components that  generate a greater 
amount  of heat .  
T o be able to accommodate for these increasingly complex designs one almost  
needs the ability to see the future to understand how hot the different 
components will get depending on their placement.  Autodesk CFD gives you 
this power with its tools specifically geared toward PCB design and evaluation.  

As an example, opt imizat ion is needed when designing anything from 
a motherboard to a graphics card.  

E verything from layers of the board to thickness to component  placement  
can be investigated before a single prototype is even started, saving you t ime 
and money while avoiding potent ial product  disaster.   

Autodesk CFD will allow the different  groups involved in your PCB 
design to work together more effect ively.  

A thermal designer will place key components in st rategic posit ions that supply 
superior cooling efficiency.  When given to the electronics designer up front,  
these localized hot spots can be taken into account while minimizing t race 
routing by a skilled PCB designer.  T his upfront simulation can save weeks’ 
worth of rework further down the road.  



 5 5 S uper P owers 
E lectronics  
Cooling 
Challenges 

The P ower 
of S imulation 

Autodesk 
Delivers Home 

4.  E xtending product lifespan 
Your designs can quickly be analyzed under any number 
of condit ions and account  for various forms of failure.  
Inside of Autodesk CFD you are able to make sure that components run while being 
exposed to large solar loads,  subzero temperatures or dusty and dirty surroundings.  In 
addition, these thermal results can easily be transferred to Autodesk Nastran for 
thermal stress analysis.  T his will help ensure that not only will your temperatures be 
within the desired range as well as not deflect enough to cause damage to any 
components.   

T he enclosure to the right is a great example of this.  On first design, components 
were failing due to excessive temperature loading.   

After redesigning the layout  the product  lifespan increased to the point  
that  failure was occurring elsewhere in the system before the elect ronics 
even started to indicate wear.  

If you are designing a product that is going to be part of a system or mounted on a 
rack with other products,  not only will you have to ensure your part  doesn’t  radiate 
too much heat  to the surrounding parts but also that it can cont inue to operate 
indefinitely with other products increasing temperatures around it .   

Understanding these various setups, as well as abnormal environmental 
condit ions that  your product  could see can result  in a huge number of 
scenarios to analyze.  

T aking advantage of cloud based solving with Autodesk CFD will allow you to analyze 
all of these scenarios while freeing up your computer for other work.  
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3.  R educing cost 
The CAD driven design study environment  offered in 
Autodesk CFD allows you to run mult iple design 
iterat ions and compare the results side by side.  

Whether these changes are increasing fan speeds and varying the power of 
different  components or eliminat ing parts in the design all together,  the design 
study environment will be able to tell you which changes are going to help you 
reach your goals,  allowing you to design in solut ions and design out  waste.   

Cost  reduct ion can be found in a number of ways.  

T he most obvious is the overall reduct ion in parts.  A product that can reduce 
the number of fans it uses will clearly cost less.  T he same can be said for using a 
less expensive material that can sufficiently cool the design. Assembly t ime is 
another way to reduce cost.  Less components often leads to reduced assembly 
time, which in turn cuts the bot tom line.   

As ment ioned earlier, smart  designs allow for enclosures to be part  of 
the product  heat  sink.  

In this case,  optimal choices means more than just  choosing the right  parts.  
With advancements in plastics,  using high percentage fiber filled materials can 
dissipate heat  ext remely effect ively,  reducing the need for metal heat sinks in 
your designs.  With Autodesk CFD you can quickly test  these different  
materials to determine which is best for your design without  over designing.   
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2.  Increasing performance 
Having the ability to change your loads and 
boundary condit ions in just  a few clicks can quickly 
allow you to determine if more powerful elect ronics 
can be used in your exist ing enclosure.  

B etter yet,  if you do need to change your existing CAD design to more 
accurately represent or move components,  Autodesk CFD now offers a free 
copy of Autodesk® SimStudio Tools,  a powerful CAD manipulation and 
denaturing tool specific for simulation designs.  T hese changes can then be 
brought back to CFD to analyze your new layout.   

Another way to increase component  performance is by increasing 
the down force for bet ter contact  between components.  

T his can then result in both a need for thermal and mechanical test ing.  T he 
increased performance will lead to higher thermal loads while the higher 
compressive force could lead to part failure or thermal fatigue failure over time. 
All of these situations can easily be avoided with the interoperability of 
Autodesk CFD and Autodesk® Simulat ion Mechanical.   

The graphics card shown here went  through a number of design 
cycles to opt imize the heat  sink being used to increase performance. 

 E verything from size,  material and placement  were taken into account and 
compared in the design study environment where the best  changes were 
selected and the opt imal setup was determined.   
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1.  R educe product size 
Autodesk CFD gives you the ability to create smaller 
enclosures that  contain the same elect ronics.  
B y running a coupled fluid thermal analysis you will be able to ensure that 
although your components are in a smaller space,  your design is set up in a 
way that allows the air to cool the parts generat ing the most  heat .   

The Ember 3D printer is a perfect  example.  

T he original design was too large and operating at high temperatures,  reducing 
print quality.  With the help of Autodesk CFD the size was able to be reduced to 
a third of the original and internal temperatures were reduced,  resulting in 
improved quality.   

As your design gets smaller, they rely less on natural convect ion and 
more on conduct ion.  

Having the ability to understand your conduct ion path and material conduct ivity 
up front can help reduce cost and part failure down the road. Autodesk CFD 
allows the thermal designer to do this work up front ,  passing information to the 
elect rical designer who can then arrange components efficient ly based on the 
up front analysis work.   

T o go a step further,  not only can Autodesk CFD help with this reduced package 
size,  but to ensure that you are making a smart design. The more cooling you 
can achieve with your enclosure acting as part of the heat sink the less 
expensive the overall product  will be.   
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The Power of Simulat ion 
T raditionally,  electronics design has relied heavily on tribal knowledge of 

product design to determine what size components need included in a design 
and where they should be placed.  Autodesk C FD allows companies to break 
away from these unreliable methods and cut costs by doing upfront analysis 

of designs to ensure that they won't unexpectedly fail.  
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Autodesk Delivers 
Autodesk has been a market leader for more than 30 years.  We offer the 

broadest and deepest portfolio of products in the design world and spend nearly 
a half-billion dollars annually on research and development.  We collaborate with 

industry,  academic researchers,  government research laboratories,  and 
application research centers so our comprehensive portfolio of simulation 
analysis products can support you with your electronics cooling initiatives.  
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Unlock electronics design 
opportunities with  
Autodesk products 
We offer powerful tools and capabilities to assist you with your 
electronics cooling efforts.  Our software tools and capabilities 
can assist you with creating accurate simulations you can trust 
for your electronics initiatives.  

Autodesk simulation 
solution strategy 

OPEN 
Multi-CAD & Multi-CAE  
Customization & S cripting 
Heterogeneous S olutions 

INTEGRATED 
Multiphysics 
Data & P rocess Management 
R esults Visualization 

PURPOSE BUILT 
S pecific Tailored S olutions 
Broad S olution Coverage 
Upfront Analysis-Driven Design 

OPTIMIZING 
Design of E xperiments & S tudies 
P arametric Optimization 
Lattice & Topological 

FLEXIBLE 
Business Model & Licensing 
Asynchronous P roductivity 
E lastic Cloud Computing 

ADVANCED 
Advanced Materials 
As-Manufactured P roperties 
Trusted & Validated Accuracy 
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R educing the  
computational burden 
Setting up multiple simulation studies using different materials 
and design iterations places heavy demands on your local 
computer resources.  You may not even be able to utilize your 
computer during most simulation studies and the problem 
becomes exponentially larger as you increase the number of 
different materials and design iterations.   

In order to reduce the computational burden on the local 
computer, you need flexible solving options to simulate where 
and how you want,  based on your needs.  Many professionals 
use their local resources to iterate and optimize their setup for 
an analysis.  T hen, when they are ready to kick off a longer,  
more computationally intensive simulation,  they use the power 
of the cloud and free up local resources for other tasks.  

S ee how your local machine and 
the cloud work together to solve 
comprehensive simulations 

Utilizing cloud-computing technologies 
reduces the computational burden on 
your local computer,  allowing you to 
work more efficiently.  
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S imulation and analysis software 
Our comprehensive portfolio of simulation analysis products 
easily and accurately integrates mechanical,  structural,  fluid 
flow,  thermal,  composites,  and plastic injection molding into 
your design and engineering process.  Validate,  predict,  and 
optimize your designs with the Autodesk Simulation portfolio.  

Designers, engineers and analysts use C FD 
simulation software to do stuff. Find out  more > 

Designers, engineers and analysts use S imulation 
Mechanical to do stuff. Find out  more >  

http://www.autodesk.com/products/cfd/overview
http://www.autodesk.com/products/simulation-mechanical/overview
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Get started and learn more 
T he fields of consumer and industrial electronics are  
becoming more competitive and expectations on quality 
continue to rise.  Autodesk offers purpose-built simulation 
products and capabilities to support you with your electronics 
design initiatives.   

Let our Autodesk team of experts help you identify tools and processes 
to achieve your electronics cooling goals. We’ll help you create specific 
plans to get more from the investment in the tools you already have, 
and recommend what gaps you need to fill to improve your design and 
manufacturing practices.  

R equest a B usiness P rocess Assessment 

Check out our E lectronics Cooling 
Solution Center 

R equest B P A > 

Learn more > 

www.autodesk.com/products/simulation/electronics-cooling/bpa
www.autodesk.com/products/simulation/electronics-cooling/report


About Autodesk 
Autodesk,  Inc. ,  is a leader in 3D design,  engineering,  and entertainment software.  
C ustomers across the manufacturing,  architecture,  building,  construction,  and media 
and entertainment industries—including the last 19 Academy Award winners for Best 
Visual E ffects—use Autodesk software to design,  visualize,  and simulate their ideas 
before they’re ever built or created.  From blockbuster visual effects and buildings that 
create their own energy to electric cars and the batteries that power them, the work  
of our 3D software customers is everywhere you look.  

Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk,  Inc. ,  and/or its subsidiaries and/or affiliates in the US A and/or 
other countries.  All other brand names,  product names,  or trademarks belong to their respective holders.  Autodesk reserves the right to alter product 
and services offerings,  and specifications and pricing at any time without notice,  and is not responsible for typographical or graphical errors that may 
appear in this document.  ©  2015 Autodesk,  Inc.  All rights reserved.  
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