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Who -

= Your Instructor = Together with YOU
= Peggy Menzies
= CFD Quality Lead
= Lab Assistants
= Heath Houghton
= Product Manager (CFD)

= Sualp Ozel
= Product Manager (Mechanical)

= Dave Graves
= Solution Engineer

- 52+ years experience <=
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What -

Dine from the smorgasbord of Autodesk tools

Learn how the combination of tools can help design
better structures
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Where & When -

= Class Handout Notations
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*> Don't forget to download your class materials
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Why -
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< L eRASTRUCTUR
Bridges

Over two hundred million trips are taken daily across deficient bridges in the nation’s 102 largest metropolitan regions.

In total, one in nine of the nation’s bridges are rated as structurally deficient, while the average age of the nation’s
607,380 bridges is currently 42 years. The Federal Highway Administration (FHWA) estimates that to eliminate the
nation’s bridge deficient backlog by 2028, we would need to invest $20.5 billion annually, while only $12.8 billion is
being spent currently. The challenge for federal, state, and local governments is to increase bridge investments by $8
billion annually to address the identified $76 billion in needs for deficient bridges across the United States.
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Let’s get started:
(Key learning objectives)

At the end of this class, you will be able to:

= Create an analysis model in Inventor “
= Set up and simulate in CFD

= Process thermal results in CFD

= Evaluate stresses in Mechanical
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Create an analysis model in Inventor
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Double click to get started —

L

Autodesk
Inventor
Professional
2014
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Open the Demo Assembly in Inventor

= Navigate to *\SM1571-L\Demonstration\inventor Geometry

= Open “Solar Assembly.lam”
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ur Demonstration Model —
The Alvord Lake Bridge
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Bridge Heat Transfer 101
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Heat Transfer Schematic
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Setup and simulate in CFD

Design 3D Model

Launch to CFD — L‘ L‘

Launch — aunch AL
Active MO# Launch the active model to DSManager

1
Autodesk Simulation D 2014
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Basics in CFD

= Complete launch — click OK
= Adjust Geometry — Select Merge Selected
= Practice Navigation and Selection:

Display Action  ADSK CFD Mouse
Command About to Deselect

Wheel Zoom Scroll
Rotate Shift + MMB

Pan MMB
Select/deselect LMB Ready to Select
Rubberband select LMB drag
Blank/hide Ctrl + MMB
Show all Ctrl + MMB off model
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Steps

= Materials
= Conditions

= Mesh
= Solve
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Results View

N @

Add/Update [} Geometry

Design Tools

Design Study Tools ~

Work left to right ->

Matenals Boundary Initial

Autodesk §60 Start & Learn

=

Conditions Conditions

Setup Tasks

)

Community  Add-Ins

=
O

Motion

©00 Solver Manager Volume @’) Direct
ﬁ Solution Monitor Surface & Select Previous
52 Notifications | 7 Edge @y Select Al

Solve

Solve

Specify the physics, analysis parameters, and mesh adaptation
settings.

Press F1 for more help
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Considerations

= Adjust Solar Heat Flux for Date and Location

4.6 kWh/m”2/day * 1000 W/KW

Solar Heat Flux = _ = 340 Watts/m"2
13.5 hours of sunlight/day

= Material Properties

= Sky as a Black Body => Emissivity € = 1.0

= Natural Convection => Air Conductivity *100
* Environment Conditions

= Sky => Temperature range 12°C Day / -43° C Night
= Ground => Temperature 5°C

'//(\ AUTODESK UNIVERSITY 2013 “\ AUTODESK.



Process thermal results in CFD

Open *\SM 157 1-L\Demonstration\CFD with Results\Solar Assembly\Solar Assembly.cfdst
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Validation

Southbound Exterior - CL of Top Deck
June 6th 2011 at 3pm CST

10 1% 20 £5 £l

Southbound Exterior - Outer Web
June 6th 2011 at 3pm CST
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Steps

= Global
= Planes
N PO'”tS Work left to right ->

)

ical View Vault Autodesk360  Start & Learn Comrf

@ &g Dynamic Image u = é’,“? 5

E Static Image ;
Summary Global|Planes Iso Surfaces  Wall Parts |Points
Image @g\‘ Animation Calculator

Image Results Tasks ~

W AUTODESK UNIVERSITY 2013 A AUTODESK.



Evaluate CFD thermal stresses in Mechanical

JO-CHG & B¢

Assemble Simplify Design

2
Use the “Bridge only” level of detail-> L‘
Launch  Simplify Model §

Active Model

Simulation Mechanical
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Steps

* Mesh to enable editing
= Transfer CFD results
= Analyze

= Visualize
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Importing CFD Results

Meshing Progress

Only show parts in progress

= Element Definition

Part1 <Bridge Deck:1>
Part 2 <Bridge Support:1>

= Parameters Thermal

Part 4 <Retaining Wall:1>
] Param ete rS I\/I u Itl IlerS Part 5 <Retaining Wall_MIR:1>
p Part 6 <Retaining Wall_MIR1:1>
. - Part 7 <Retaining Wall_MIR_MIR:1>
= Run Simulation
U lmduiati

Total Progress

Details >>

Run
Simulation
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Start & Learn  Con
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Thank you!
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Questions?
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