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Predicting product performance is no 
easy task – especially when that  
performance involves fluid dynamics. 
Traditionally, the work has been  
difficult to the point that simulation 
analysis specialists were required to 
perform fluid and thermodynamic  
simulations outside of the design 
phase, driving up development time 
and costs. 

Fortunately, things are changing. Modern simulation tools 
are empowering engineers to analyze fluid and thermal 
behavior. They can perform these analyses earlier in the 
design phase, allowing them to catch and correct errors 
before the process has progressed too far. In addition to 
saving valuable design and development time, these simu-
lation tools enable engineers to assess various design 
concepts and make more informed decisions. 

Modern thermal and fluid dynamic simulations enable 
engineers to create better, higher quality products  
quickly – and with greater room for innovation. And best of 
all, these automated tools are easily accessible, allowing 
engineers to:
• Make more informed design improvements

• Save time during the development process

• Cut costs significantly 

• Integrate simulations with computer-aided design (CAD) 
applications

This ebook discusses how moving simulation earlier in the 
design process can provide benefits. 
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Rather than simply evaluating and validating designs, 
simulation is now used early in the process to predict 
challenges virtually, commonly called front-loading.  
Front-loading can help engineers examine and evaluate 
design options, dismiss less desirable options and improve 
productivity. By front-loading fluid and thermodynamic 
simulations in the earliest stages of the product develop-
ment process, you can reap additional benefits every step 
of the way. 

Front-loading simulations  
leads to better design decisions

Benefits of front-loading: 

•  Identify product issues earlier, 
making them much easier to fix 

•  Experiment with numerous 
design options, using the  
software as a guide to  
understand how changes could 
affect the product’s behavior

•  Predict the effects of different 
design concepts to find the  
optimal choice 

•  Have confidence in your design 

By front-loading fluid and 
thermodynamic simulations 
in the earliest stages of  
the product development 
process, you can reap  
additional benefits every 
step of the way. 
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Accessible to experts  
and nonexperts alike

Automation provided in 
next-generation simulation 
tools allows mechanical 
engineers to run fluid and 
thermodynamic simula-
tions without having to rely 
on experts.

Fluid and thermodynamic simulations were once limited 
to highly specialized experts who often held advanced 
degrees in engineering physics. These specialists had 
intimate knowledge of how simulation software worked 
and understood the theories behind the analysis methods. 
For these reasons, only expert analysts had the right 
combination of skills and knowledge to use advanced 
simulation applications. 

Now the barriers to using analysis tools have fallen. 
Automation provided in next-generation simulation tools 
allows mechanical engineers to run fluid and thermody-
namic simulations without having to rely on experts. As a 
result, simulation becomes a way in which design ideas 
are considered rather than just validated. By including 
simulation efforts in an engineer’s everyday comput-
er-aided design (CAD) environment, he/she is able to play 
around more easily with different design aspects before 
selecting the optimal one. 
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In addition to speeding up 
the simulation creation 
process, effective simula-
tion tools let you execute 
design studies– helping 
you examine how changes 
to one or more design 
elements will impact the 
simulation.

Automation tools  
yield better product designs

One of the goals of conducting simulation analyses early in 
the design process is to uncover potential performance 
issues. Another goal is to gain insights that lead to design 
improvements. To achieve the latter, modern simulation 
tools allow you to view and understand the simulations 
within the context of the overall design. By creating multiple 
simulations, you can develop a comprehensive picture of the 
design space and adopt individual simulations to better 
understand how each design variable will impact the prod-
uct’s performance. Automating the simulation creation 
process in this way reduces the number of required steps 
and enables you to understand which decisions are impact-
ing a design’s overall effectiveness.  

During the design stage, speed is of the essence. In addition 
to speeding up the simulation creation process, effective 
simulation tools let you execute design studies – helping you 
examine how changes to one or more design elements will 
impact the simulation. With each complete simulation, an 
engineering team can adopt automation tools to compare 
results, allowing them to understand how these changes will 
affect the design. Using rapid iteration, engineers can dis-
card less attractive ideas and innovate more.
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Modern mechanical designs rely on CAD applications, 
which can be used to generate 3D models, drawings and 
other digital representations of physical parts. Any simula-
tion must functionally represent the design, and any 
improvements that originate within a simulation should 
alter the design, making integration with CAD applications 
critical.

The best fluid and thermodynamic simulation tools con-
nect to CAD tools in three meaningful ways. First, the 
analysis tool must be able to open 3D models either 
natively or through neutral formats, giving you an accu-
rate, up-to-date representation of the design. Second, 
these analysis tools must drive design changes as part of 
executed design studies, leading to greater performance 
insights. Finally, the analysis tools must be able to feed 
changes into the 3D model, closing the loop on any 
efforts to improve the design.

Automating the mesh convergence process  
for greater confidence
When conducting a simulation, analysts often wrestle 
with a critical issue: the size of mesh elements. Finer 
meshes can improve the accuracy of the results, but they 
can be computationally expensive, crossing a point of 
diminishing returns. Traditionally, an analyst would run a 
time-consuming mesh convergence study to understand 
mesh size relative to the simulation’s accuracy 
requirements. 

How can engineers running their own analyses overcome 
this issue? The answer comes in the form of new simula-
tion capabilities that can automate the mesh convergence 
process. The software automatically changes the mesh 
size, rerunning the simulation until the results stop chang-
ing. Modern fluid and thermodynamic applications offer 
features that can help you understand how a simulation 
reaches its conclusion. For example, using robust mesh 
convergence criteria, you can compare multiple simula-
tion results and interrogate the simulation’s mesh at 
highly detailed levels to confirm its accuracy.

Going with the flow
For too long, fluid and thermodynamic analyses have 
been inaccessible to anyone other than expert analysts    
despite their value to the product design and develop-
ment process. Fortunately, new, automated tools are 
making these types of analyses more accessible to engi-
neers, providing them with several key capabilities such as 
meshing and modeling, automatic mesh convergence 
tools, CAD integration and much more.

Any simulation must  
functionally represent the 
design, and any improve-
ments that originate within 
a simulation should alter 
the design, making  
integration with CAD  
applications critical.

Integration with CAD applications
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Simcenter™ FLOEFD™ for Solid Edge® software, which is a part of the 
Xcelerator™ portfolio, the comprehensive and integrated portfolio of 
software and services from Siemens Digital Industries Software, sup-
ports flow simulation with an embedded computational fluid dynamics 
(CFD) simulation tool for easy, fast and accurate fluid flow and heat 
transfer analysis. Fully embedded in Solid Edge, Simcenter FLOEFD 
enables design engineers to front-load CFD, moving simulation into the 
design process early when it can help examine trends and eliminate less 
desirable design options. 

Simcenter FLOEFD for Solid Edge is especially well suited for use during 
the design process as it reduces overall time to a solution by as much as 
65 to 75 percent compared to other CFD tools. Simcenter FLOEFD 
automates the most onerous CFD steps and helps engineers immedi-
ately prepare and analyze Solid Edge models.

Flow simulation in Solid Edge

Simcenter FLOEFD automates the  
most onerous CFD steps and helps  
engineers immediately prepare and 
analyze Solid Edge models.
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About Siemens Digital Industries Software

Siemens Digital Industries Software is driving transformation to 

enable a digital enterprise where engineering, manufacturing 

and electronics design meet tomorrow. Xcelerator, the compre-

hensive and integrated portfolio of software and services from 

Siemens Digital Industries Software, helps companies of all 

sizes create and leverage a comprehensive digital twin that 

provides organizations with new insights, opportunities and 

levels of automation to drive innovation. For more information 

on Siemens Digital Industries Software products and services, 

visit siemens.com/software or follow us on LinkedIn, Twitter, 

Facebook and Instagram. Siemens Digital Industries Software –  

Where today meets tomorrow.
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