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Research space -
Construction sector’s resource use

22 %
Emissions of greenhouse gases

34 %
Energy use 

Source: Boverket miljöindikatorer



Research space - background
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Research space – total emissions of a building

Source: IVL – Erlandsson et.al. 2018 

6-storey Modular Timber Building



Research space – total emissions of a building

Source: IVL – Erlandsson et.al. 2018 

6-storey Modular Timber Building



Bio-based insulation
• From natural and renewable materials such as plants or animals

Cellulose Sheep wool Cotton

Cork Hemp Straw



Bio-based insulation –
in this thesis

Wood fibre Eelgrass Grass



Bio-based insulation
• Hygrothermal performance?



Bio-based insulation
• Hygrothermal performance?

Portvakten, Växjö
Expected 55 kWh/m² per year
Measured 30 kWh/m² per year

Strandparken, Sundbyberg
Expected 75 kWh/m² per year
Measured 49 kWh/m² per year

Villa Funäsdalen, Härjedalen
Expected 46 kWh/m² per year
Measured 27 kWh/m² per year



Bio-based insulation
• Hygrothermal performance?

Portvakten, Växjö
Expected 55 kWh/m² per year
Measured 30 kWh/m² per year

Strandparken, Sundbyberg
Expected 75 kWh/m² per year
Measured 49 kWh/m² per year

Villa Funäsdalen, Härjedalen
Expected 46 kWh/m² per year
Measured 27 kWh/m² per year

Explanation: Wrong area Explanation: Towel driers Explanation: ?



Bio-based insulation
• Hygrothermal performance?

– Latent heat?



Bio-based insulation
• Hygrothermal performance?

– Latent heat?
From Wood2New final report





Paper I
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Paper II



Paper III

Sorption isotherms Volumetric heat capacity 
Thermal conductivity Mixing enthalpy
Thermal diffusivity Moisture buffer value 
U-value



Paper IV



Conclusions
• Thermal conductivity is not a good approximation of the U-value for 

hygroscopic insulation materials

• Latent heat and thermal lag influence the heat flux through a wall

• Bio-based material’s sorption properties are very different compared 
to conventional insulation materials

• Is it possible to build walls using bio-based insulation, fulfilling 
Swedish codes
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