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Vacuum Insulation Panels (VIPs) 

Å Ultra-thin, high-performing insulation  

Å Can be up to 20 times more effective than 

existing insulation products  

Å Rigid, highly-porous core material encased in a 

thin, gas-tight outer envelope evacuated and 

sealed 
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Advantages of VIPs 

ÅThermal conductivity between 0.002 and 0.008 W/(mȚK) after production  

ÅExtremely low insulation thicknesses (10 mm to 40 mm) 

ÅStable, long-term thermal performance when installed correctly and 

protected from damage and penetration 

ÅNew design and construction possibilities  
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Core Materials 
Lowest possible thermal conductivity to ensure the VIP's best 

performance. Core material classes comprise basically three structures: 

Å (micro-porous) powders (0.0035 ï 0.006 W/mK)  

Å fibres (0.002 ï 0.004 W/mK) 

Å foams (0.005 ï 0.008 W/mK) 

 

Most common core materials: fumed silica and glass fibres 

Further: open-cell polymer foams, e.g. special polyurethane or polystyrene foams  
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Overview Core Materials 

core 

thermal 

conduc-

tivity 

density 
pore 

diameter 

costs 

per 

mass 

costs 

per 

volume 

service 

life time 

fumed 

silica 

o/+ o ++ 

 

o o ++ 

glass 

fiber 

++ - - + o o 

PU foam - + - + + - 

perlite 

powder 

- - o ++ ++ o 

The ideal core material: low costs per mass, low density, small 

pores, low thermal conductivity, long service life time 

©va-Q-tec 



Core Materials Evacuated and in Air 
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Ý Knudsen-effect: mean free path is limited by core structure 
 
 - silica aerogels 
 - pyrogenic silica powder 
 - nano-foams  0,1 µm 

free air molecule 

air molecule in core structure 

Nano-Porous Core Materials 
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New Developments of Core Materials 

pore sizes are reduced from 100 µm downto 0,1 µm by sol-gel 

process 

 
Ýonly moderate vacuum of 10 mbar necessary 

Ýlong service life time 

Ýin air thermal conductivity between 15 and 20 mW/mK 

Ýrigid boards 

Organic 

nano-foams: 
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Nano-Foams 

Example: ĂSlentiteñ from BASF 

Åopen porous polyurethane aerogel 

Årigid boards 

Åpilot plant now finished 

Åcosts ??? 

Other nano-foam concepts are currently under research 

©BASF 

©BASF 



Envelope 

Gas impermeability, low thermal conductivity and sufficient puncture 

resistance are the main factors influencing the selection of envelope 

materials for VIPs. 

 

Materials used to provide the VIP envelopes:  

Å aluminium-metallised high barrier plastic laminates 

Å aluminium film laminates 

Å stainless steel films or sheets 
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Envelope 

State of the art of metallized high barrier films:  

 

0.01 cm³/(m² day) air permeation 

0.01 g/(m² day) water vapour permeation 

 

Barrier films with improvements by a factor of 4 ï 10 are possible 

=> factor of 4 ï 10 longer life times 

 

Barrier film is a major cost part 

of the total material costs of VIP 
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Applications 

Buildings Transport 

Appliances 
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