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Tensta, Stockholm Fittja, Stockholm Skärholmen, Stockholm Rinkeby, Stockholm 

Why ǘƘŜ {ǿŜŘƛǎƘ έaƛƭƭƛƻƴ ǇǊƻƎǊŀƳέΚ 

We have to deal with the existing building stock - ǘƻ ƳŜŜǘ ǘƘŜ άнл-20-нлέ ǘŀǊƎŜǘǎ ƻŦ ǘƘŜ 9¦-commission 
related to climate and energy 
 
In Sweden, about 21% of the energy use can be related to the heat losses through the climatic envelopes 
of buildings  
 
The {ǿŜŘƛǎƘ άaƛƭƭƛƻƴ tǊƻƎǊŀƳέ ǳƴƛǘǎ built in the period between 1965 and 1974 
 
A U-value of about 0,6 Wm-2K-1 on average for external walls 
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Objectives 

Å To propose a new and robust VIP technical solution for the great Swedish Million dwelling 

program 

 

Å To investigate the influence of various design factors on the resulting U-value  

 

Å To simulate heat and moisture conditions.  

 

Å To compare theoretical assessments and in situ measurements of thermal performance 

 

Å To carry out a full scale measurement in a climatic chamber to investigate the influence of 

thermal bridges of a wall construction with exterior VIPs 



Hovsjö,  an example of a housing project  in  the ñMillion Programò 

Å A parametric study of the impact of the thermal conductivity of the joints of the panels 
and the adjacent insulation layer as well as the material of the fasteners 
 

Å A 3-dimension COMSOL simulation of heat transfer through the construction 
 

Å A 2 dimensional transient modeling of vapor diffusion with COMSOL allowing for 
sorption in the material as well as enhanced moisture transport at high relative 
humidity.  

 
 

Method 



Parametric pre-study 

Å The material with a high thermal resistance at the VIP joints has a significant influence on 
the thermal bridges. Going from a value of 0.10 to 0.02 W m-1K-1 will give a reduction that 
amounts to about 30% of the total density of heat loss 

 

Å The influence of improving the outer insulation layer does also have a measurable effect on 
the heat flux, although somewhat smaller.  



VIP technical solution 

 

2D och 3D dynamic simulations with Comsol Multiphysics® 
 
Á The average hourly values for outdoor temperature and relative humidity are retrieved from 

an International weather for energy calculation (IWEC) climate file for Stockholm, 2012 
 
Á The indoor temperature and relative humidity are as defined by EN 15026  



Simulated heat transport  



Moisture transport 

The relative humidity distribution in wall construction in the long term, extreme conditions. 



A new VIP mounting system 
Å Facade components are standard and available at market. 

 
Å The VIP sandwiches were glued to the outside of the wall structure, by the means of an adhesive 

(hydraulically setting mortar)  
 

Å A 3 mm thick L-profile plus a T-profile (stainless steel) provides a flexible ventilating air gap between 
the façade board and the structure 



Full scale laboratory measurement  


