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relatedto climate andenergy

In Sweden, about1% of the energy usmn be related to the heat losses through the climatic envelopes
of buildings
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A Uvalue of aboud,6 Wnr2K? on average for external walls

Rinkeby Stockholm Fittja, Stockholm SkarholmenStockholm Tensta Stockholm
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Objectives

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

To investigate the influence of various design factors on the resulting U-value
To simulate heat and moisture conditions.

To compare theoretical assessments and in situ measurements of thermal performance

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




Method

A Aparametric study of the impact of the thermal conductivity of the joints of the panels
and the adjacent insulation layer as well as the material offiséeners

A A 3dimensionCOMSOL simulation of heat transfer through the construction
A A 2dimensional transient modeling of vapor diffusisith COMSOL allowirfgr

sorption in the material as well as enhanced moisture transport at high relative
humidity.

Hovsj) an example of a housing project inthei Mi | Pi ogr a mo




Parametrigre-study
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A Thematerial with a high thermal resistanceat the VIPjoints hasa significantinfluenceon

the thermal bridges Goingfrom a valueof 0.10to 0.02 W mK?! will give a reductionthat
amountsto about 30% of the total densityof heatloss

A Theinfluenceof improvingthe outer insulationlayer doesalsohavea measurablesffect on
the heatflux, althoughsomewhatsmaller




VIPtechnicalsolution

2D och3Ddynamicsimulationswith ComsoMultiphysics®

A Theaverage hourly values for outdoor temperature and relative humidity are retrieved from
an International weather for energyalculation (IWEQ)Jimate file forStockholm, 2012

A The indoor temperature and relative humidity are as defined by3DIR6
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Simulatedheat transport
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Moisturetransport

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

1.Inside

2. Concrete-VIP

3. VIP joint inside
4.Mid.point VIP

5. VIP-Min.Wool

6. VIP joint outside
7.Min.Wool-Rendering
8. Outside

Relative Humidity
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A Facadecomponentsare standard and available at market

A TheVIP sandwichesereglued to the outside of thevall structure, by the means of an adhesive
(hydraulically setting mortar)

A A3 mm thick tprofileplus a Tprofile (stainlessteel) provides a flexible ventilating air gap between
the facade board and the structure
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Facade system (Horizontal section)

365 mm Light aggregate concrete

20 mm EPS-Panels

20 mm Vacuum Insulation Panels (VIPs)
10 mm EPS-Panels

oo R

70 mm L-Shaped stainless steel sheet 1 ﬁ :
20 mm Airgap . )
12 mm Facade boards Vertical section

3 mm Rendering




Fullscalelaboratorymeasurement




