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Material mm

Construction m

Building 10 m

Urban Area 1 km

The built environment is Multiscale

in space and time
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The laws of nature of the built 

environment are Multiphysics
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Computational Tools are needed to 

understand, predict and control
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Physics of the Built Environment

Scale levels
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Material ~  mm

Material Physics

•Durability

•Energy

Physics of the Built Environment

Scale level [mm]
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Building ~  m

Building Physics

•Indoor Climate  

•Building systems

•Energy

•Health

Physics of the Built Environment

Scale level [m]
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Urban Area  ~ km

Urban Physics

•Urban Climate

•Urban district systems

•Energy

Physics of the Built Environment

Scale level [km]
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EU ~  Mm

Global Climate Physics

• (Future) Climate 

• Mapping

• Energy

Physics of the Built Environment

Scale level [Mm]
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Physics of the Built Environment

Multiphysics and Scales

Topic 

Scale

Heat Moisture Air Stress

~ mm

~ m

~ km

~ Mm
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Topic 

Scale

Heat Moisture Air Stress

~ mm

~ m

~ km

~ Mm

Example 

Heat ~mm 
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Example Thermal Bridges 

Heat ~mm 
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Topic 

Scale

Heat Moisture Air Stress

~ mm

~ m

~ km

~ Mm

Example 

Moisture ~mm 
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Example  Water Leakages

Moisture ~mm
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Topic 

Scale

Heat Moisture Air Stress

~ mm

~ m

~ km

~ Mm

HAMSTAD 

Heat & Moisture ~mm
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PDEs based on T & LPc
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Calculating PDE Coefficients

Using Material Properties
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Calculating PDE Coefficients

Using Material Properties
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HAMSTAD Benchmark no 1

Roof with condensation 
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HAMSTAD Benchmark no 1

Roof with condensation 
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Ref: MSc Thesis Sander Goesten TUe (2016)

HAMSTAD Benchmark no 1

Roof with condensation 
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Benchmark 3

At point 190 mm

HAMSTAD-Benchmark 3

Insulation with airflow

https://upload.wikimedia.org/wikipedia/commons/0/0c/Red_pog.svg
https://upload.wikimedia.org/wikipedia/commons/0/0c/Red_pog.svg


PAGE 2821-10-2016

L

L

L

l

HAMSTAD-Benchmark 3

Insulation with airflow
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Benchmark 5

At day 60

HAMSTAD-Benchmark5

discontinuous Interface 
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Conclusions

• HAMSTAD benchmark in Comsol 5.2a

− Modeling approach valid

− Results are satisfactory for all 5 benchmarks
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• Thank you


