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Model set-up: 
initial investigation 
The overall system was first the object of an analysis 
through an “extensive” CFD model. 

It allowed to understand the critical point as well as 
identified model simplification before running the actual 
optimization.
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Model set-up: 
initial investigation 
A simplified model, focusing on the heat sink, was set 
up in order to evaluate the temperature of the aluminum 
heat sink. 

This simplified “stand-alone” model was integrally 
managed through star-ccm+.  
 
DESIGN PARAMETERS 

Frame thickness.	•	
Number of wings.	•	
Wings height.•	
Wings thickness. •	

Pdiss = 14 W

Tamb = 60°C
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Design 
Strategy 
A DoE based optimization and response surface methodology was adopted:

 
A face centered cubic design composed of a full or fractional factorial design and star points placed on the faces 
of the sides is chosen and repeated for each wing number.

1 - A Design of experiment (DoE) is defined.
2 - CFD simulation is run for each of the DoE configurations. 
3 - The resulting data set is interpolated with a response 
surface (RSM). 
4 - The optimum(s) are extracted from this RSM considering 
the geometrical constraints on the heat sink geometry. 
5 - Verification of the optimal solutions (simplified model). 
6 - Verification using the full model.
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Automatic 
Workflow

An automatic process was defined to speed the turn round evaluation time per design.•	

The parametric geometry is directly created in the CAD modeler embedded in Star-ccm+ in order to create •	
a continuous process flow.

Each design has been created using the D.o.E. algorithms available in the Design Manager.•	

Each design evaluation is automatically computed by the Design Manager (Parameter update, mesh/solver, •	
output data mining).

The full process time was of 86 hours for the 60 cases. •	

1 min.

GEOMETRY UPDATE MESH & MODEL SET-UP SOLVING POST-PROCESSING

15 min. 200 min. 1 min.
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Design Manager 
Automation

GEOMETRY UPDATE

MESH & MODEL SET-UP

SOLVER

POST-PROCESS
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Scatter 
visualization
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Rsm 
Interpolation
Weight

Temperature
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Rsm 
Full Factorial optimization
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Rsm Interpolation: 
the feasible region
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Optimal 
configurations

Optimum
2.

Weight

(-27%)

T al

OK /+3%

Optimum
3.

Weight

(-18%)

T al

OK /+0%

Nominal
Weight

Target

T al

Target

Optimum
1.

Weight

(-34%)

T al

OK /+7%



©p.èn. lab & Electrolux 2011_ Parameter driven real-life design process through STAR-CCM+ automation

 

 | 19

CONCLUSION

Optimum 2 was selected as a trade-off choice and •	
adapted to the geometrical and process constraint.

Reviewed and final heat sink design is 21% less •	
costly and ensure a maximum temperature under 
the target  limit.
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What’S 
next…
 Automation Framework.

 D.o.E. techniques.

	 Surrogate Models.•	

	 Full Automated Optimization.•	
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