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WHAT? Multiscale coupling
time, geometry 

Whole Building (scale 10 m)
Detail  (scale  0.01 m)

Construction
Local

Systems & Control
Local

Coupled
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WHAT? Multiphysics coupling
heat, air, moisture, stress, ..
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HOW?  Modeling based on physics
Optimal Abstraction level

Multi 
Buildings
(HAMBase)

Multi 
PDEMulti
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Multiphysics 
3D Heat
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Heat

Air

Moisture

Solution 48 hours period

Multiphysics 
3D Heat Moisture Air
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Problem
Implementing stress into our models 

Example
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Solution
Multidisciplinary Teamwork! 

• Collogue dr. Ad Vermeltfoort
• Start with a more elementary case  
• Using existing measurements 
• Modeling
• Evaluation
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Lintel-Masonry Experiments

• Test set-up 
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Lintel-Masonry Experiments

• Test set-up scheme
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Lintel-Masonry Experiments
9 constructions

• Cracked walls & Load deflection graphs
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Cracking Load

• Individual Loads [kN] after calibration
• 55; 56; 52; 37; 58; 59; 41; 42; 80

• Mean 53
• St. dev. 13
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Modeling
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Modeling individual stones
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Modeling Result
Sxy shear stress
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Modeling Result
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Modeling Result
9 numerical experiments
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Modeling Result including simulated Strength
9 numerical experiments

Exp
Avg 53
Std 13
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Conclusion
Modeling of Lintel-Masonry 
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Conclusion
Multi(building)physics & COMSOL 

• COMSOL is a state-of-art Multiphysics modeling tool for doing 
research in the area of building physics  

• High performance on
• 1,2 & 3D capabilities
• Grid & solvers techniques
• Visualisation
• Flexibility due to PDE abstraction level

• Also a excellent tool for education 
• Our models are available at http://sts.bwk.tue.nl/hamlab/
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• Thank you

• Questions ?
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