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Scale levels Building physics

• [mm] Material Physics 

• [m] Building Physics

• [km] Urban Physics

• [Mm] … Physics
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Scale level [mm]  Material Physics

Moisture induced damages
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Scale level [cm]  Building systems Physics

Thermal bridges

https://sites.google.com/site/josvanschijndelhomepage/modelgallery/Screen5.tif?attredirects=0
https://sites.google.com/site/josvanschijndelhomepage/modelgallery/Screen5.tif?attredirects=0
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Scale level [m]  Building Physics

Indoor climate performance & design
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Scale level [km]  Urban physics

Urban climate performance 
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Scale level [Mm]  EU physics

EU climate scale performance & design

Building 

simulation

(HAMBase)
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models
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Multi Buildings

‘HAMBase’

MatLab

Multi Details 

PDE

Comsol

Multi Systems & Control

ODE

SimuLink

Computational Building Physics

PSE: Problem solving environment
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SimuLink 
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Simulink is widely used in

control theory and

digital signal processing

for multidomain simulation 

and Model-Based Design.[2][3]

http://en.wikipedia.org/wiki/Control_theory
http://en.wikipedia.org/wiki/Digital_signal_processing
http://en.wikipedia.org/wiki/Model-based_design
http://en.wikipedia.org/wiki/Simulink
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Comsol standard export to SimuLink

However, SimuLink solvers cannot handle complex (non 

linear) Comsol models
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S-Function in SimuLink
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Step 1: Dummy S-Function in SimuLink
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Step 2: Simple Heating model in Comsol 

exported to Matlab
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Step 3: Additional manual setting
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Step 4: Final implementation
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Numerical case study    

Sinha et al. 2000 Energy and Buildings 32, pp121-129
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Simulation using Comsol     

Re = 50; Gr =0 Re = 1000; Gr =0 Re = 1000; Gr =~107 



Implementation in S-Function, target
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Switching sensitivity      

without buoyancy

Switching:
<0.30 hot air
>0.50 cold air

Difference between top figures 

Switching:
<0.32 hot air
>0.48 cold air
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Conclusions

• It is concluded that Comsol models can also 

be exported to SimuLink by writing an 

appropriate S-Function. 

• The advantage of this approach is that the 

special solvers of Comsol can be used in the 

SimuLink environment. This can lead to 

significant improvement of the simulation 

duration time.



• Thank you for your attention

• Questions? 




