EXECUTIVE SUMMARY
CONCEPTUAL DESIGN STUDIES
B T —
. D - 0
; - Ed INTEGRATION
COLLABORATION
DESIGN TRADE-OFF
LEFT-SHIFTING
CONCLUSION

DISCOVER MODSIM

M) FOR TEAM

Accelerate product development and make
the most of your engineering.resources

#MODSIM

2
DS siSreties




EXECUTIVE SUMMARY

Unified modeling and simulation, or MODSIM for short, is
revolutionizing product development. MODSIM breaks down the
barriers among teams using computer-aided design (CAD) and
computer-aided engineering (CAE): designers are empowered to use
simulation to optimize their designs and reduce the risk of issues
and test failures, while simulation analysts always have access to
complete up-to-date model files and can perform full multiphuysics
studies of performance.

Implementing MODSIM in your team improves communication and
collaboration among team members—even those with different
specialities working across different teams and sites. In the MODSIM
approach, all design and engineering data is stored in one place, a
single source of truth, and all CAD and CAE tools are integrated. Any
updates to the model can be immediately propagated to all team
members, ensuring everyone has the latest data and avoiding version
confusion.

MODSIM enables designs to be tested on a Virtual Twin instead of
needing a physical prototype. Simulation can be employed right
from the earliest stages of development—the Shift Left concept—and
design trade-offs understood and balanced.

By employing MODSIM, teams can work more efficiently. Companies,
including Rirbus, Renault and Unilever, are already experiencing the
benefits of MODSIM by breaking down silos, reducing costs and
speeding time to market.
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When more users can participate in product development,

companies can reach their sustainability targets faster.

A MODSIM approach helped one customer in the packaging INTEGRATION
industry to reduce the weight of a plastic bottle by 20% and
cut development time from 10 months to three weeks. LU GLLLG L)
Dhiraj Nahar, Industry Process Success Director,
Technical Sales, Dassault Systemes DESIGN TRADE-OFF
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MODSIM can help the wind energy sector to save the planet
and reduce costs. Customers using CATIA to design rotor
blades have cut design time by 90%, and one company
reduced capex costs by 8% for a single wind turbine.

Steve Mulski, Strategic Business Development
Executive, Wind Energy, Dassault Systemes
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CONCEPTUAL DESIGN STUDIES

Decisions made at the concept stage will massively affect every
later step of the design process. If an issue is found with an element
that was locked-in to the design early, resolving it can take a lot of
expensive and time consuming re-work. Making the right choices at
the concept stage is crucial to the success of a project, but how to
do this with so many different aspects of design to balance — and
no phusical prototypes available?

Modular parametric design: One way to quickly create a design
concept is to bring together individual elements in a modular
manner. Using parametric modeling lets the modules be easily
redesigned to meet the needs of the application, and simulation
powers parametric design studies to quickly optimize the design
automatically.

Collaborative design: A decision that one designer makes on
his/her part of the design may affect the work of many others.
MODSIM enables the entire team to work together on shared data
from a single source of truth. Any changes made are automatically
propogated to all members, reducing version control issues.

Multiphysics analysis: Any design involves trade-offs. For example,
a change to improve the structural strength of a device may
adversely affect air flow and therefore cooling. Understanding these
trade-offs requires considering many disciplines of physics at once.
Integrated multiphuysics simulation captures numerous aspects of
behavior at once, as well as the interactions between them, giving
project managers all the data needed to make informed trade-offs.
(See Trade-offs, page 7)

EXECUTIVE SUMMARY

CONCEPTUAL DESIGN STUDIES

INTEGRATION

COLLABORATION

DESIGN TRADE-OFF

LEFT-SHIFTING

CONCLUSION

DISCOVER MODSIM



CONCEPTUAL DESIGN STUDIES

Early stage simulation: Untila physical prototypeis ready, simulation
is the only way to analyze product performance. Implementing
MODSIM during the concept stage provides insights into behavior
from the beginning, ensuring the design is on the correct path
(see Shift Left, page 8)

80% of a product’s impact on the planet is defined in the
concept stage. We need to concentrate on the design,
modeling and simulation stage to reduce that.

Olivier Sappin, CEO CATIA, Dassault Systemes
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INTEGRATION

Many different modeling and simulation tools are available, Multi-CAD: Different team members often have experience of

targeting the needs of different industries and applications. A true different design tools, and learning a new CAD package is a significant

MODSIM approach integrates these tools on a common platform, commitment of time that could be better spent elsewhere. Multi-CAD COLLABORATION
allowing data exchange and collaboration between them. Different integration in MODSIM means designers can use the tool that makes

teams can work together on a common platform across many most sense for themselves without compatibility problems. DESIGN TRADE-OFF

different locations while using multiple software tools.

Virtual auditing and certification: Regulatory bodies and auditing T T

Cloud computing: High-performance computing (HPC) significantly agencies increasingly accept simulation results as a substitute for

accelerates several design tasks, especially in simulation, but measured data, to speed up the certification process. For a reliable

maintaining dedicated HPC hardware in-house can be expensive certification, every aspect of the simulation model needs to be CONCLUSION

and wasteful. A MODSIM solution integrated on the cloud can traceable back to the design. The unified MODSIM solution maintains

use HPC whenever needed to speed up analysis, accelerating the continuity of the Digital Thread that runs through the design, DD el
development while keeping costs down. allowing auditors to certify compliance with real-world regulations

from a virtual model.
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COLLABORATION

Product development can involve a team split across several
departments in many locations. Maintaining communication across
such a large and dispersed team is difficult, and communication
errors risk causing problems. With MODSIM all team members are
working together on the same data using an integrated platform
and are always able to communicate.

Remove silos: Teams can be distributed across many sites and
even multiple continents. As long as everyone works on a common
platform, they have the same access to all the project data as they
would if they were working in the same office.

Information security: Intellectual property needs to be carefully
protected during research and development, especially if external
partners are involved. Access controls ensure that each user can
only read and edit the data assigned to them, and model encryption
allows confidential elements to be hidden when the simulation data
is shared.

Democratization: Anyone on the team could supply the key insight
that solves a difficult problem, or the radical innovation that sets the
product ahead of its competitors. With the MODSIM approach, users
have more power to model and test their ideas even if they are not
CAD or simulation experts. Project templates and wizards allow non-
experts to take advantage of the power of MODSIM.
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DESIGN TRADE-OFF

There are always competing factors in design that must be
balanced—strength against weight, durability against cost,
aesthetics against manufacturability. Making a successful trade-
off requires all the relevant data—model files, simulation results,
measurements—be provided in a digestible format, and it also
takes collaboration among designers working on different parts

of the project. MODSIM brings together the whole team to find
the best trade-off within the design space and requirements.

Process automation: Extracting KPIs from the simulation results
can require post-processing and further calculation. Process
automation handles these steps automaticallu, converting the raw
simulation data results into the correct format and exporting them
as needed. Users receive the results they need to make an informed
trade-off without worrying about the additional calculations.

Engineering templates: Many tradeoffs involve compliance with
common standards—any vehicle has to pass crash tests, any
electronic device must pass interference tests. These standard tests
can be quickly replicated in simulation with the help of templates.
The simulation environment is automatically created with the right
settings, saving time and reducing the training needed to run a
successful simulation.

Design of Experiments (DoE): Sometimes a tradeoff will involve
balancing a large number of different design parameters at once.
Manually tweaking each one to find that balance would be time-
prohibitive. Design of Experiments automates the process of
searching a multi-dimensional design space, making it faster and
more efficient.
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LEFT-SHIFTING

The majority of analysis in product design usually occurs near the
end of the process, when testing on physical prototypes begins.
By this point, any changes to the design are expensive and risk
disrupting the entire schedule. If analysis can start earlier, issues
can be corrected quicker and more cheaply. Thinking of the
entire development process as a timeline running from left to
right, analysis should be shifted left as far as possible.

Early phase validation: Integrating simulation into modeling
allows the design to be quickly analyzed at any point. Left
shift means that when making a decision, engineers will know
its impact immediately rather than taking a “wait and see”
approach.
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DETAILED PHASE

High-fidelity simulation: MODSIM allows the simulation to be
carried out on the exact same CAD data that the designers are
using—a Virtual Twin. The simulation can capture any aspects of
the design that might be relevant, giving reliable, high-fidelity
results.

Avoid late stage failures: By the time a full-scale prototype is
built, considerable work and resources have already been sunk
into the design. A problem detected here—for example, a failure to
comply with a crucial regulatory standard—can be catastrophic to
the budget and schedule. Left-shifting provides warning of issues
sooner, allowing them to be fixed before costs spiral.
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CONCLUSION

Key benefits as experienced by customers such as NIO, RESEMIN,

Renault, Unilever, Pepsico, JLR, Novo Nordisk and Airbus among others.
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REDUCE
DEVELOPMENT TIME

-90%

Time reduction

Complete automation
of engineering process

REDUCE COST

-8%

Cost reduction
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Optimized products
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DISCOVER MODSIM—
UNIFIED MODELING & SIMULATION

. Learn how MODSIM benefits engineers,
teams, and leaders

. Discover customer success stories
. Watch webinars

. Read the FAQs

. Download the e-book

. Join the conversation in the MODSIM
Community

go.3ds.com/MODSIM
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DISCOVER MODSIM
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production and life-cycle-management processes of their offer and thus have a meaningful impact to make the
world more sustainable. The beauty of the Experience Economy is that it is a human-centered economy for the
benefit of all ~consumers, patients and citizens.
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Dassault Sustemes brings value to more than 300,000 customers of all sizes, in all industries, in more than 150
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