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 Active learning 

◦ Student can actively dial product, process and microbiological parameters 
and do “what if” scenarios 

 

 Reinforcing basic concepts 

◦ How do microbiological kinetics depend on temperature (i.e., sterilization 
happens faster at higher temperature) 

 

 Exploring more complex and multi-disciplinary situations 

◦ Multiphysics 

◦ Realistic geometries 

 

 

 Improving problem-solving skills 

◦ When sterilization temperature drops, time need to be extended 

Poultry* Fish* Apple* Strawberry* 

*Geometries are freely available from 
GradCad and GoogleSketchup 
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Use a university computer 
with Excel and COMSOL 

licenses 
Fill out an Excel 

spreadsheet 

Click compute 

Results!  And the user never sees 
/uses COMSOL directly 

Visual Basic Button 





 Built in composition database 
 

 Built in kinetic database for microbes and 
chemicals 

 
 Meshing is automated 

 
 Students avoid equation and solver inputs 

 
 Post-Processing is set-up ahead of time 

 
 No programming (i.e. Matlab) 

 
 
 



 Looks up food, get composition, and calculate properties 

 

 

 

 

 



 Kinetic expressions are built in and assembled in 
COMSOL 

 



 Automatic meshing with logical statements 



 New modules 

 

 Implementing, testing and evaluating in a 
number of courses at various universities, 
covering varying background of students and 
faculty 

 

 Possibly extend to STEM curricula where 
simulation is not routine 




