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Summary

This demo will show how to generate a model for a heat sink to be simulated In
Autodesk CFD, optimizing the model with Fusion 360 software and Generative
Design.

Generative design Is a process of iterative design that uses the power of computing
to give a large number of permutations and possiblilities that we can fine-tune to get
an optimum-performing design.

This demo will apply this to a real-world model of a heat sink, where we can vary the
layout and the geometry of our item quite a lot, based on different constraints.

We will go through the decision-making process to achieve the best-performing
design.
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Design Is thinking made visual | SAUL BASS (1920-1996)




Introduction to Generative Design




What I1s Autodesk
Generative Design?

Autodesk generative design is a design exploration

technology.

Simultaneously generate multiple CAD-ready
solutions based on real-word manufacturing
constraints and product performance

regquirements.



Why do we care?

Part consolidation is a twofold motivator

Optimize for mass
Reduce supply-chain costs associated with each part
and its unique supplier
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Making wheelchairs more versatile, customizable
and a fashion item

Tailored to uniqgue persons measurements

Interchangeable parts based on needs



How does Generative Design help the product
development process?

GENERATIVE DESIGN

MULTIPLE VALIDATED

MANUFACTURABLE OPTIONS
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Where does Generative Design apply?

1 | New Product Design Creation

 Use Generative result as design guide. Where is
material needed?

 What type of material and how much?

 Use Generative result, manipulate for production

2 | Part Consolidation

* Explore costly, or hard to manufacture
assemblies — how can multiple parts be
consolidated to one?

3 | Part Enhancement

» Enhance existing parts to improve strength-to-
weight ratio, reduce material cost, improve
manufacturability

* Am | using the correct material?




Price Performance Curve
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Autodesk Generative Design - Workflow

1. In CAD model appropriate Preserve and 5. Generate Outcomes
Avoidance Regions 6. Explore Outcomes
2. Start Project in Generative Design 7. Export desired outcomes for use

3. Import Geometry

4. Setup Study - Geometry, Constraints, Loads, etc

Explore Export
Outcomes QOutcomes

Geometry Generate
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Free Generative Design Until 2020

Autodesk has teamed up with AWS and NVIDIA to offer unlimited generative design
in Fusion 360 from November 18t through December 31, 2019.

Learn more

autodesk.com/free-generative-design

Sponsors

et AWS < NVIDIA.
N
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Fusion initial model

¥ Autodesk Fusion 360
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Generative Design Workflow
DEMO




Step 1 — Opening the model
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Step 2- Geometry preparation in Fusion
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Step 3- Geometry preparation — Obstacle Geometry
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Step 4 — Generative Design — Design Space
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Step 5 — Generative Design Set up |l
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Step 6 — Generation — Choice and Export
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Step 7 — Generation — Further exploration - Results
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Running Alternatives in CFD




CFD Model — Lighting set up description

ar 8§ B Autodesk CFD 2019 Model_Pins_3:Desian 1:Scenario 1
Results Decision Center View  Start & Learn  Community o -

éi:;._ A - /D =) 000 B solver Manager ‘olu 3 Direct v Show All
& | B || D BEH D | B = E oo | voiume] §0e st P

E-,B Job Monitor 'E Surface & Select Previous Eﬂ] Deselect

Add/Update [ Rules Geometry Materials| Boundary| Initial  Mesh Motion | Solve ~ 3 Edit Remove
Design Tools Conditions| Conditions Sizing 84 Notifications E‘D Select All &.) Deselect All
Design Study Tools « Setup Tasks Simulation = Selection Boundary Conditions —
Design Study Bar f X
- Note 7
L« Design 1

@ Geometry (meter)
v &8 Scenario 1
o Material
4 Boundary Conditions |
«J Initial Conditions

& Mesh Size (auto)

& Motion

9 Groups

- Solve

% Results l:\}
Prassure @ L
Tampearaturs 2

Total H2at Generation

Creating native model...

Design model retrieved from archive,

Building display model...

Display model complets.

Performing full dsagnostic sweep...

Diagnostic sweep complete.

Mesh macro has been extracted from the archive,
License chack.

License check complete.

\_Message Windows /\_Convergence Flot /

0 Surface(s) selected

https://autode.sk/2pkgW4c


https://autode.sk/2pkqW4c

Comparison in original CFD- Possibilities
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Alternatives for housing




CFD Model — Launching new geometry

¥ Autodesk Fusion 360
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omparison of performance — Multiple designs
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omparison of performance — Decision Centre
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Comparison of performance
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Comparison of performance
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Alternatives for pins
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Challenges and Limitations
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Looking into the future — Better integration of CFD
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Further information
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