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In this hands-on lab, you work through the process of creating and using Autodesk® Sim 360™ Pro cloud service for 
simulation and Autodesk® Simulation CFD software to generate engineering data for the designer throughout the 
product development process to optimize your design. I demonstrate that you do not need to be an analyst to use the 
Simulation software as many engineers believe today. We walk through the entire process of setting up and running 
the simulation and examining the results of heat loss and thermal transfer before examining the real-world effects on 
the design as we drop our consumer goods. 

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

 Gather the relevant information to change the path of the design early in the project 

 Create a usable design study of the product being engineered 

 Export the results of the simulation process in using a clearly understood 

 Take your design through many stages of the simulation solutions that are available with the 
Autodesk Products 

About the Speakers 

  

 My engineering life in a nutshell, I’ve worked in most major design fields before currently working 

at D3 Technologies. I’m a certified Inventor and AutoCAD professional as well as leading two different 

Autodesk User Groups in Kansas City (I know, I’m a geek) I am one half of the D3 Technologies 

Simulation team. On a personal level I’m a father of two wonderful children who keep me active in life and 

I am a husband to a fantastic woman and my best friend.  I enjoy many outdoor activities and am a newly 

converted Adventure/Fun runner. 

 Dave is a Technical Specialist with Autodesk currently working on the MFG Team.  He has had 

positions in Design and Manufacturing and has over 10 years’ experience with the Autodesk Simulation 

CFD products.  He is very passionate about the Digital Prototyping solutions from Autodesk.  In his spare 

time he enjoys running, golf, and spending time with his family. 

Kevin.Marchant@d3tech.net    Dave.Graves@Autodesk.com  
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Introduction to CFD Simulation 
 What is CFD? (Computational Fluid Dynamics)  CFD is a process of using numerical methods and 

algorithms to solve and analyze problems that involve fluid flow with a fluid being a liquid such as water or 

a gas such as air or Hydrogen.  For example water through a valve or air over a wing.  

 Why do we run CFD (Computation Fluid Dynamics) simulation on our designs? We run a simulation to 

find out what is happening in our design from thermal (Heat) and flow standpoint.  Simulation allows us a 

peek/full view inside a world that would otherwise be invisible to us without taking it apart.  It allows us to 

adjust the design and review what that changes made without a call to the machinist or out to the lab to 

rework the product.  

Gathering the Relevant Information: 
When we physically test a product, we need criteria to test to, simulation is no different. When we 

prepare to run a simulation we can only do so with the correct inputs that will create quality results of our 

design.  There are many ways to gather the required information, some of that is easily available from the 

manufacturer of the item or part in use.  Others may require a test if your pushing a component to a new 

level of use.  For our examples in the lab we are using fictitious numbers to get a more compelling result 

in our CB Radio. 

Model Preparation 
 When you are preparing your model to be digitally tested using CFD software you do not need 

every minor detail in your components, in some case’s you do not even need all of the components in the 

design.  Even with today’s technology in computing power complex model detail may generally have little 

effect on the heat or air flow of your design, yet may have a major effect to the simulation time of the 

model.  By updating geometry to an appropriate level of simulation detail, your model will get great results 

in less time.  

Bring the Geometry into CFD  

 

Fusion 2013 R1 has a direct link as well as tools to help with the simplification and Fluid Volume 

creation; it’s an option especially when you are dealing with a design that you need to tweak to get a 

smooth and efficient simulation.  However the more popular tool and the one we are using today is 

Autodesk Inventor 2014. 
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Inventor 2014 and Autodesk Simulation 2014 work seamlessly together, one click and you ar e on your 

way.  With the selection of Launch Active Model Autodesk Simulation CFD is booted and we begin our 

journey to a look at the inside and see what is really going to happen. 

Lab Exercise: CB Radio study 
What kind of hot spots are found in a small CB Radio: Let us find out!  

Open the CB.IAM out of the workspace folder:  

 

Launch the model to Autodesk Simulation CFD 
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Close the Geometry Tools dialog box and the Output Bar (Need to show them how to do this)  

Navigation: 

View controls in Autodesk Simulation CFD 
Shift +MMB - rotation (orbit) 

Middle Mouse Button scroll - zoom 

Middle Mouse Button hold – pan 

Ctrl + MMB – Blank/Hide 

Ctrl + Wheel – Blank “Undo/Redo”  

 

Selection Colors 
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Assign Materials 

Assigning material is no different then specifying physical part properties in Inventor.  Typically for 

Simulation CFD the two main material types are solids and fluids.  

Material Types: 

*Solid – Solid Materials such as Steel, ABC, Concrete 

*Fluid – Liquids or Gasses (Air, Water, Blood, Nitrogen, etc.) 

Additional material types consist of: 

Resistance (Used to represent things like Perforated Plates, Filters, etc.) 

Pump/Fan/Blower (Allows you to input Blower/Fan Curves on simplified model) 

Compact Thermal Model (CTM) (Two Resister Thermal Model primarily used in Electronics) 

Printed Circuit Board (Allows users to specific layer thickness and material to generate lump sum 

properties) 

*LED (Simplified model for LED application) 

Thermoelectric Cooler 

Heat Exchanger 

*Materials we are going to use in today’s exercise. 

 

Select all (Window the entire CB model) Apply Steel Material 
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Blank the CASE TOP to expose the inside of the CB assembly and the parts of the CB Radio. 
 

 
 

Select and apply Air to Volumes, Set the Environment to Variable 
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Create a Rule to Apply the Materials and Boundary Condition to multiple parts at one time.  

    

 

Create a rule for the RESISTORS and apply Solid, Silicon as well as Total Heat Generation of .05W 
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Aluminum to Capacitors 
 

 

Copper to Transistors 

 

Aluminum to Cooling Fins 
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LED Device – Philips Rebel ES to LED lights 

 

 

PCB_12-Layer(Y) to PCB boards 

 

 

Suppress the Steel Material so that CFD does not mesh the geometry 
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Boundary Conditions 
 

Boundary Conditions are used to specify operating conditions or constraints of a model.  Some 

examples include things like known pressure drop, ambient air temperature, heat dissipation and flow 

rate.  If you are setting up a physical test, this would be the conditions you are using in that test. 

Heat Loads will be assigned to various components to generate thermal gradients in the model.  They 

can be applied as volumetric or surface loads as well as transient or temperature dependent.   

Assign Heat to the Various Parts (Total Heat Generation, Steady State) 

Applying a 0 pressure just lets the software know that flow can enter or exit through that opening 

depending upon the calculated conditions.  For this problem, we are assuming the vents are open to 

atmosphere.  For other type simulations users can specify a pressure drop or a velocity and let the 

software calculate pressure drop. 

 

 

Assign 0 Pressure to the outside surface of the CAPS over the vents. 
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Apply the Temperature of 70 degrees Fahrenheit to the surfaces shown below. (This is where 

air is entering the CB radio.) 

  

Switch your selection ability from Surface to Volume 

 

 

 

Apply .05w to RESISTOR Chips (from our Rule) 

.25W to LED’s 
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Model shown with Boundary Conditions applied as seen with the colored stripes on the 

parts and/or surfaces. 
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Mesh 
 

Meshing has traditionally been a challenging process. Many tools require users to choose 

element types and provide manual input to mesh size.  While Simulation CFD does have a manual 

method, most users take advantage of the Automatic Mesh capabilities.  The mesh is basically the 

mathematical version of the geometry.  The Automatic Mesher looks at several things such as edge 

length, curvature, surfaces, to generally determine an appropriate mesh.  The more mesh elements, the 

more closely it can be related to the actual model, however the more mesh, the longer the simulation 

takes to solve.  Additionally, there is a point where adding more mesh does not change the results 

significantly so you will be running a model longer for no change in results.  There are tools we have to 

analyze this but for this exercise we will use the default mesh settings. 

Let CFD do to the work (Autosize) however, when you have components that are not necessary 

to the simulation, you can control the detail of the mesh that is applied, or exclude whole components to 

avoid unnecessary computational time. 
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Solve 

The solver is where you tell the simulation what you are trying to determine.  Are you 

solving flow only for a valve simulation, or do you want to include heat transfer?  Is heat 

radiation important?  Are you looking to solve something with respect to time (Transient) or is 

a steady stat simulation appropriate?  For this exercise, we will calculate with the default 100 

iterations. As well you will need to turn on the Heat Transfer, you can then define gravity      

(0,-1,0) at the Y axis. 

  

Results 
 

The advantage of using a Simulation CFD tools is the ability to gain insight into 

how and why your design is operating a certain way.  The part of the exercise will 

demonstrate how you can interrogate the results both visually and quantitatively. 

 

Adding Planes from the Results tab will provide insight to the design performance.   Left 

Mouse click on the plane to adjust orientation, using the arrows to slide its location. 



Autodesk Simulation for Designers, Not Doctors! (No PhD Required) 

15 
 

Velocity values can be shown on the entire model.  Planes can allow you to 

investigate and explore specific location on the model.  You can visualize the 

movement with the Vector Arrows to help show the action of the Fluid. 
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Temperature can be seen in much the same way as Velocity, however to see the 

movement you will need to introduce an Iso Surface, where you can join the Velocity and 

Temperature together for truly informative and vibrant results. 

 

   

When we want specific locations of quantitative results we hold down CTRL + SHIFT 

and mouse where we desire. 

 

  

When we need quantitative results across a profile we can plot them on the XY Plot 

from a plane. 
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Design Change 
 
We have just learned how our initial design is going to perform.  By leveraging the decision center in 
the Simulation CFD application, we are going to determine if we can make the design better by a 
adding additional vents. This process is automated and leverages all of the previous work you have 
done earlier simulations. 
 

 
What’s next? Let’s change some things around and optimize the design without ever building a single 

physical proto-type. 
 
Clone the Design 

 
 
Go Back to Inventor  
 
Change the pattern on the CASE BASE.IPT to include 3 vents at .5 spacing. 
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Launch into Simulation CFD 
 

Choose ‘Update’ from the design  
 

 

 
 
Switch over to Simulation CFD interface 
 
Verify your settings (You should see the same settings with new geometry) 
 
Solve again and remember to set your Continue from to 0 and hit solve. 
 
We provided a simulation with three designs already run for you to use today. 
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Decision Center, where we can compare our design’s and compare the results quickly and easily. 
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Compare Multiple Views of the same iteration for a clear understanding of the simulation 
 

 
 
Compare Multiple Plots side by side for a compelling design revision.  
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Innovate your design! 


