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1. Physical structure of VIP and VIS elements

2. Heat transfer through vacuum insulated elements

3. Center-of-panel thermal conductivity

4. Thermal conductivity of the envelope material

5. Linear thermal transmittances of different edge designs

6. Obtaining an equivalent thermal conductivity

7. Examples for vacuum insulation in building applications

8. Conclusion
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Vacuum isolation panels (VIP)
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microporous precipitated silica
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Vacuum insulating sandwiches (VIS)
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microporous precipitated silica

evacuation flange
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Heat transfer through a vacuum insulated element
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center-of-panel area
(heat flux normal to 
surfaces)

edge area
(w ~ 1 … 10·t)

A = 0,5 m²:
Φedge ~ Φcop

A = 9 m²:
Φedge ~ 0,5·Φcop
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Center-of-panel thermal conductivity: Initial values

- VIP + VIS: ~ 4 ÷ 5 mW/(mK)

Center-of-panel thermal conductivity: Values after aging
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Different structures of barrier films for VIP elements
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Average thermal conductivity of barrier films
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Edge losses of VIP elements for different barrier film 
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ψ [W/mK]
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Influence of air gaps between VIP elements
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Linear thermal transmittance of EPS covered VIP elements
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Edge losses for different edge designs of VIS elements

VIP + VIS            Heat transfer            VIP + VIS            Heat transfer            λλcentercenter--ofof--panelpanel λλfilmfilm ψψVIPVIP + + ψψVISVIS λλequequ Examples              ConclusionExamples              Conclusion

ψ [W/mK]
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Calculation of an equivalent thermal conductivity
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 equivalent thermal conductivity
 center-of-panel thermal conductivity
 linear thermal tranmittance
 element thickness
 perimeter lenght
 surface area

λ λ ψ

λ
λ
ψ

= + ⋅ ⋅equ cop

equ

cop

Pd A

d
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Nomographical solution
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AF-VIP 100 x 200 cm

MF-VIP 100 x 200 cm

VIS 300 x 300 cm
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Obtainable thermal resistances for VIP and VIS elements
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20 cm conventional insulation

12 cm

6 cm

100 x 50 cm200 x 100 cm400 x 200 cm
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Connection of a terrace construction to a door (I)
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Attica detail (I)
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Conclusion

- Vacuum insulation is 4 to 6 times more effective than 
conventional insulation, even when considering aging effects

- With both MF-VIP and VIS elements, a low equivalent thermal 
conductivity of 8 to 10 mW/(m²·K) is obtainable for realistically 
sized elements

- For a thermal optimized element layout, element sizes above
2 m² are desirable

- The lowest reachable equivalent thermal conductivities are 
about 7,5 mW/(m²·K) for large scale VIS elements

VIP + VIS            Heat transfer            VIP + VIS            Heat transfer            λλcentercenter--ofof--panelpanel λλfilmfilm ψψVIPVIP + + ψψVISVIS λλequequ Examples              Examples              ConclusionConclusion


