
Lesson: Thermal Analysis of a Radiator 

In this tutorial, we learn the following key concepts:  

Learn about Thermal analyses. We set up and solve two different radiator designs. We also 

investigate the results using several methods.  

 Navigate a model efficiently  

 Applying thermal Loads  

 Interpreting results  

 Comparing thermal results between two designs  

 

  



Open the Radiator Model 

In the Samples section of your Data Panel, browse to:  

Basic Training  11 - Simulation Radiator  

1. Click the Show Data Panel icon ( ) at the top of the screen, if the Data Panel is not currently 
shown. The Data Panel appears at the left side of the program window.  

2. The top level (home view) of the Data Panel is divided into two subsections - PROJECTS and 
SAMPLES. Scroll to the bottom of the PROJECTS list if necessary to see the SAMPLES list.  

3. Locate the Basic Training entry under SAMPLES and double-click it. The Data Panel now displays 
a list of the folders containing the training lesson models.  

4. Click the 11 - Simulation folder.  
5. Select the Radiator model.  

  



Save the Model 

When opening a sample model for the first time the active workspace in Fusion is the Modeling 

Workspace. The model is in Read only and needs to be saved to a personal project.  

1. Click File Save As.  
2. Optionally, create a Project to store your training models.  

a. Click New Project  
b. Specify the project name  
c. Press Enter.  

3. Optionally, create a folder within the project to store your training models.  
a. Click New Folder  
b. Specify a folder name  
c. Press Enter.  
d. Double-click the new folder to make it the current file saving location.  

4. Click Save.  

  



Access the Simulation Workspace 

1. Click the workspace selection in the top left corner.  
2. Select the Simulation workspace from the drop-down list.  

Note: Notice that the toolbar changes to include commands specific to simulations.  

Choose the Units for the Simulation 

You may have set different default units than are initially defined when Fusion 360 is installed. 

Also, the simulation units are independent from the units specified in the MODEL workspace. 

So, the units system can change when you switch to the SIMULATION workspace. Therefore, 

we now verify that the proper units are specified to be consistent with this tutorial.  

1. Click the Edit icon ( ) that appears while the cursor is pointing at the Units node of the 
browser.  

2. Choose Metric (SI) from the Default Unit Set drop-down list.  
3. Click OK.  

  



Create New Thermal Simulation Study and Define its 

Parameters 

1. In the Simulation toolbar, click New Simulation Study. Notice that The New Simulation 
Study is the only available command at this point.  

2. In the Studies dialog box, select Thermal.  
3. Click the arrow to the left of Settings to expand the settings frame of the dialog. The General 

settings appear initially.  
4. Optionally, enter a different Name for the study.  
5. Select Mesh from the left frame of the dialog to display the mesh settings.  
6. Activate the Absolute Size radio button and type 10 mm in the input field.  
7. Click OK.  

The rest of the simulation workspace commands are now available.  

Tip: Additional information can be modified through the settings if desired. More information can be 

found in the Settings page of the help.  

Tip: The end goal of a simulation is to have results that are mesh independent. A typical workflow may 

include doing a mesh dependency study, changing the mesh to see the effect on the results. For this 

tutorial, we are using a relatively coarse mesh to reduce computing time.  

  

http://help-staging-beta.autodesk.com/cloudhelp/ENU/Fusion-Simulate/files/GUID-6C601D7C-4329-4E4C-BFFF-DF4B1089EEA9.htm


Apply Materials 

1. Select Study Materials from the Materials section of the Workspace Toolbar.  
2. Click Select All in the bottom-left corner to select all components.  
3. Change the Study Materials for one of the drop-down menus to Aluminum.  
4. Click OK.  

 

  



Suppress Unnecessary Bodies 

1. Expand the Model Components section of the browser.  

2. Right-click the Water node in the browser.  

3. Select Suppress.  

Note: Suppress removes the part from the mesh settings and the graphical window.  

4. Click the checkbox next to the Fittings node on the browser. The browser appears the 

same for the Fittings as the Water. There is flexibility in the software allowing workflow 

personal preference.  

The model should appear similar to shown:  

 

  



Apply Temperature Loads to the Pipe 

We use assumptions to determine Loads. For a radiator, we can assume that the inner wall of the 

pipe is the same temperature as the water that is flowing through the radiator. We also assume 

that the flow rate is high enough that the temperature of the water is negligible across the 

radiator.  

1. Click the Lightbulb next to Fins in the browser to hide them.  
2. Click the RIGHT face of the Navigation Cube.  

3. Click Thermal Loads in the ribbon.  
4. Use the drop-down menu to ensure that the Type is set to Applied Temperature.  

Tip: The software will prevent you from putting incompatible loads on the same surface. Open 

the dialog and specify the load type before making a selection.  

5. Click Select all faces to allow the selection of all the pipe surfaces.  
6. Click the Pipe.  

7. Click Select all faces to allow standard selection to be used to deselect the exterior faces of 
the pipe.  

8. Left-click to the right and above the model and drag a window selection over the edges on the 
right side of the model.  

Note: It is important to be pulling the selection window to the left to properly deselect surfaces.  

Tip: Aligning the model using the ViewCube can make difficult selections much easier.  

 



9. Click Override Units .  
10. Select C from the drop-down list.  
11. Enter 75 C in the Temperature Value input.  

Note: The temperature would actually depend on the water heater or boiler. It is always a good 

idea to make a conservative assumption.  

12. Click OK.  

  



Apply Loads to the Fins 

The fins would lose heat to the environment by natural convection and by radiation.  

1. Click the Lightbulb next to Fins in the browser to show them.  
2. Click the Lightbulb next to Pipe in the browser to hide it.  
3. If the orientation was changed, click the RIGHT face of the Navigation Cube.  

4. Click Thermal Loads in the Workspace Toolbar.  
5. Change the Load Type to Radiation. Leave the default values for Emissivity 1 and Ambient 

Temperature Value 293.15 K (20 C).  
6. Left-click and drag a window around all the Fins. 140 Faces are selected.  
7. Click the arrow above the Navigation Cube.  
8. Left-click to the left and above the top hole in the fins and drag a window selection over all the 

holes.  

Note: It is important to be pulling the selection window to the right to properly deselect only 

the surfaces fully enclosed by the window. The previous window selection was to the left so that 

any surface touched would be selected (or in these cases deselected). There are now 84 Faces 

selected.  

 

9. Click OK.  

10. Click Thermal Loads in the ribbon.  
11. Change the Load Type to Convection.  
12. Repeat the selection steps 6, 7 and 8 to select the same surfaces.  
13. Enter 5 E-6 W/mm^2 for the Convection Value  
14. Enter 293.15 K (20 C) for the Ambient Temperature Value. The ambient reference should be the 

same or the Loads will fight each other.  
15. Click OK.  

Tip: Expand the Load Case and Loads nodes in the browser to validate that the three loads are 

shown as a node in the browser. Even experts make mistakes.  



Create Automatic Contacts 

1. Click Automatic Contacts in the Workspace Toolbar. Our parts are all coincident so the 
default tolerance is acceptable.  

2. Click Generate.  

  



Solve the Analysis 

1. Click Solve in the Workspace Toolbar.  

2. Specify the computing location, using the radio button for On Cloud or Locally.  

Note: Solving on the cloud consumes cloud credits.  

3. Click Solve.  

 

  



Inspect Temperature Results 

1. Right-click on the Model Components node of the browser and select Show all Components  

2. Click the Home View on the ViewCube.  
3. Temperature is the default result variable to be shown. If it is not, select Temperature from the 

result drop-down list near the legend.  
4. Click INSPECT Show Min/Max.  

 

Note: The temperatures may vary slightly due to the mesh being coarse. The minimum 

Temperature is still over 70 degrees which can burn skin in under a second. We also see lines of 

high temperatures on the fins closest to the pipe.  

  



Probe the High Temperatures 

1. Click INSPECT Surface Probe.  
2. Click the model near the edge of the fins in the higher temperature regions in a few places. 

Compare the samples to validate they are not outliers (indicating a possible misplaced probe).  

 

3. Click INSPECT Hide All Probes  

  



Inspect Heat Flux 

1. Select Heat Flux from the result drop-down menu.  

 

Note: Here we are looking at where the energy is able to move most efficiently. We notice that 

the highest heat flux is located where the model is expanding away from the hot pipes. The 

lowest temperature in the model were also in that same location.  

Conclusions 

The temperatures are too high throughout the model. The highest heat flux is near the ends of the 

fins where they extend furthest from the pipes. Increasing the surface area of the fins reduces the 

temperature of the model. The true power of simulation is that we can make a quick geometric 

change and understand its effects.  

You have successfully completed a thermal analysis. Next we use the same settings on a model 

that has enlarged fins 

  



Open the Modified Model 

In the Samples section of your Data Panel, browse to:  

Basic Training  11 - Simulation Radiator Extended Fins  

1. Click the Show Data Panel icon ( ) at the top of the screen, if the Data Panel is not currently 
shown. The Data Panel appears at the left side of the program window.  

2. The top level (home view) of the Data Panel is divided into two subsections - PROJECTS and 
SAMPLES. Scroll to the bottom of the PROJECTS list if necessary to see the SAMPLES list.  

3. Locate the Basic Training entry under SAMPLES and double-click it. The Data Panel now displays 
a list of the folders containing the training lesson models.  

4. Click the 11 - Simulation folder.  
5. Select the Radiator Extended Fins model.  

  



Save the Model 

When opening a sample model for the first time the active workspace in Fusion is the Modeling 

Workspace. The model is in Read only and needs to be saved to a personal project.  

1. Click File Save As.  
2. Navigate to the project and folder location that the first radiator model was saved.  
3. Click Save.  

  



Access the Simulation Workspace 

1. Click the workspace selection in the top left corner.  
2. Select the Simulation workspace from the drop-down list.  

Choose the Units for the Simulation 

1. Click the Edit icon ( ) that appears while the cursor is pointing at the Units node of the 
browser.  

2. Choose Metric (SI) from the Default Unit Set drop-down list.  
3. Click OK.  

  



Create New Thermal Simulation Study and Define its 

Parameters 

1. In the Simulation toolbar, click New Simulation Study. Notice that The New Simulation 
Study is the only available command at this point.  

2. In the Studies dialog box, select Thermal.  
3. Click the arrow to the left of Settings to expand the settings frame of the dialog. The General 

settings appear initially.  
4. Optionally, enter a different Name for the study.  
5. Select Mesh from the left frame of the dialog to display the mesh settings.  
6. Activate the Absolute Size radio button and type 10 mm in the input field.  
7. Click OK.  

The rest of the simulation workspace commands are now available.  

Note: By using the Absolute mesh size we have ensured that our results are based on a comparable 

mesh size and are not modified based on the geometry.  

  



Apply Materials 

1. Select Study Materials from the Materials section of the Workspace Toolbar.  
2. Click Select All in the bottom-left corner to select all components.  
3. Change the Study Materials for one of the drop-down menus to Aluminum.  
4. Click OK.  

  



Suppress Unnecessary Bodies 

1. Expand the Model Components section of the browser.  

2. Right-click the Water node in the browser.  

3. Select Suppress.  

Note: Suppress removes the part from the mesh settings and the graphical window.  

4. Click the checkbox next to the Fittings node on the browser. The browser appears the 

same for the Fittings as the Water. There is flexibility in the software allowing workflow 

personal preference.  

The model should appear similar to shown:  

  



Apply Temperature Loads to the Pipe 

We use assumption to determine Loads. For a radiator, we can assume that the inner wall of the 

pipe is the same temperature as the water that is flowing through the radiator. We also assume 

that the flow rate is high enough that the temperature of the water is negligible across the 

radiator.  

1. Click the Lightbulb next to Fins in the browser to hide them.  
2. Click the RIGHT face of the Navigation Cube.  

3. Click Thermal Loads in the ribbon.  
4. Use the drop-down menu to ensure that the Type is set to Applied Temperature.  

Tip: The software will prevent you from putting incompatible loads on the same surface. Open 

the dialog and specify the load type before making a selection.  

5. Click Select all faces to allow the selection of all the pipe surfaces.  
6. Click the Pipe.  

7. Click Select all faces to allow standard selection to be used to deselect the exterior faces of 
the pipe.  

8. Left-click to the right and above the model and drag a window selection over the edges on the 
right side of the model.  

Note: It is important to be pulling the selection window to the left to properly deselect surfaces.  

Tip: Aligning the model using the ViewCube can make difficult selections much easier.  

 



9. Enter 75 C in the Temperature Value input.  

Note: The temperature would actually depend on the water heater or boiler. It is always a good 

idea to make a conservative assumption.  

10. Click OK.  

  



Apply Loads to the Fins 

The fins would lose heat to the environment by natural convection and by radiation.  

1. Click the Lightbulb next to Fins in the browser to show them.  
2. Click the Lightbulb next to Pipe in the browser to hide it.  
3. If the orientation was changed, click the RIGHT face of the Navigation Cube.  

4. Click Thermal Loads in the ribbon.  
5. Change the Load Type to Radiation. Leave the default values for Emissivity 1 and Reference 

Temperature 20 C.  
6. Left-click and drag a window around all the Fins. 140 Faces are selected.  
7. Click the arrow above the Navigation Cube.  
8. Left-click to the left and above the top hole in the fins and drag a window selection over all the 

holes.  

Note: It is important to be pulling the selection window to the right to properly deselect only the 

surfaces fully enclosed by the window. The previous window selection was to the left so that 

any surface touched would be selected (or in these cases deselected). There are now 84 Faces 

selected.  

 

9. Click OK.  

10. Click Thermal Loads in the ribbon.  
11. Change the Load Type to Convection.  
12. Repeat the selection steps 6 and 7.  
13. Enter 5 E-6 W/mm^2 for the Convection Value  
14. Enter 20 C for the Reference Temperature.  
15. Click OK.  

Tip: Expand the Load Case and Loads nodes in the browser to validate that the three loads are 

all entered. Even experts make mistakes.  



Solve the Analysis 

1. Click Solve in the SOLVE panel of the SIMULATION toolbar.  

Attention: Does the yellow circle and Pre-check icon have you concerned? 

Normally it should, we can click the Repair link to understand the issue. In this case, it is 

because we didn't define contacts. Since the defaults are being used, we can hit solve 

anyways and they are automatically calculated before solving.  

2. Specify the computing location, using the radio button for solving On Cloud or Locally.  

Note: Solving on the cloud consumes cloud credits.  

3. Click Solve.  

  



Probe the High Temperatures 

1. Click INSPECT Surface Probe.  
2. Click the model near the edge of the fins in the higher temperature regions in a few places. 

Compare the samples to validate they are not outliers (indicating a possible misplaced probe).  

 

You can see that the edge of the fins dropped by several degrees.  

 

The improved temperature profile does come with a cost. The larger fins increase weight and 

material costs. Tuning your design to the right parameters may take several analyses.  

You have now completed two thermal analyses, identified potential issues, and compared results 

between two designs.  


