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Claims 

 

1. A vacuum insulation panel comprising: 

(a) a porous insulating core having an upper surface and a lower surface and 

sides; wherein the insulating core is constructed from a powder insulating 

microporous material selected from the group consisting of fumed silica, 

precipitated silica, perlite, diatomaceous earth or combinations thereof; 

(b) an envelope about the core arranged to envelop the core, and to maintain 

an applied vacuum within the envelope; 

(c) at least one metal foil having a thickness of from 4 microns to 50 microns 

between the envelope and the core and extending across substantially the 

entire surface of the core on the upper surface or lower surface thereof, 

wherein the foil does not extend about the sides of the insulating core, the 

foil does not form a thermal bridge between the upper surface and lower 

surface of the core; and the envelope comprises an envelope inner layer 

and the metal foil has at least one outer thermoplastic layer adhered thereto 

wherein the envelope inner layer and the outer layer on the metal foil are 

attached to each other by heating the panel after the vacuum has been 

applied;  

said vacuum insulation panel having a thermal conductivity of from 3.0 

mW/m.K to 4.0 mW/m.K. 

2. A vacuum insulation panel according to claim 1, comprising two metal foils, wherein 

one metal foil extends across substantially the entire surface of the core on the upper 

surface and a second metal foil extends across substantially the entire surface of the 

core on the lower surface. 

3. A vacuum insulation panel according to any preceding claim wherein at least one 

metal foil is rolled metal. 

4. A vacuum insulation panel according to any preceding claim wherein at least one 

metal foil is aluminium. 

5. A vacuum insulation panel according to any preceding claim wherein the thickness of 

at least one metal foil is of from 4 micron to 30 micron, or of from 4 micron to 20 

micron, or of from 4 micron to 18 micron, or of from 4 micron to 16 micron, or of 

from 4 micron to 14 micron, or of from 4 micron to 12 micron, or of from 6 micron to 
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20 micron, or of from 6 micron to 18 micron, or of from 6 micron to 16 micron, or of 

from 6 micron to 14 micron, or of from 6 micron to 12 micron, or of from 8 micron to 

20 micron, or of from 8 micron to 18 micron, or of from 8 micron to 16 micron, or of 

from 8 micron to 14 micron, or of from 8 micron to 14 micron, or of from 8 micron to 

12 micron. 

6. A vacuum insulation panel according to any preceding claim wherein at least one 

metal foil is rolled aluminium for example rolled aluminium having a thickness of 

about 12 micron. 

7. A vacuum insulation panel according to any of claims 2 to 6 wherein the envelope 

comprises an inner layer and the inner layer of the envelope comprises a 

thermoplastic material which softens sufficiently to be heat sealed.  

8. A vacuum insulation panel according to any preceding claim wherein the envelope 

comprises an inner layer and the inner layer of the envelope comprises a 

thermoplastic material which softens sufficiently to be heat sealed and wherein the 

thermoplastic  material is selected from the group consisting of polyethylene 

including low density polyethylene (LDPE)  e.g. linear low density polyethylene 

(LLDPE), and ultra-high molecular weight polyethylene (UHMWPE); polypropylene 

and ethylenevinyl alcohol (EVOH),  polyvinylidene chloride (PVDC); thermoplastic 

urethanes; including combinations thereof including copolymers and blends thereof. 

9. A vacuum insulation panel according to any preceding claim wherein the outer layer 

provided on the metal foil comprises a thermoplastic polymer selected from the group 

consisting of polyethylene, polypropylene and ethylenevinyl alcohol or copolymers 

thereof. 

10. A vacuum insulation panel according to any preceding claim wherein the outer layer 

on the metal foil and the inner layer on the envelope are bonded to each other by 

heating the panel. 

11. A vacuum insulation panel according to any preceding claim wherein the inner layer 

of the envelope comprises a polyethylene material such as a polyethylene film and the 

outer layer on the metal foil comprises a polyethylene material such as a polyethylene 

coating. 

 

12. A process for manufacturing a vacuum insulation panel comprising the steps of: 
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(a) providing a porous insulating core having an upper surface and a lower 

surface and sides; wherein the insulating core is constructed from a 

powder insulating microporous material selected from the group consisting 

of fumed silica, precipitated silica, perlite, diatomaceous earth or 

combinations thereof; 

(b) providing at least one metal foil having a thickness of from 4 microns to 

50 microns which extends across substantially the entire upper surface or 

entire lower surface of the core, wherein the foil does not extend about the 

sides of the insulating core, so that the foil does not form a thermal bridge 

between the upper surface and lower surface of the core; wherein the metal 

foil has at least one outer thermoplastic layer adhered thereto; 

(c) providing an envelope having an inside surface and an outside surface, 

wherein the envelope is arranged to: (i) envelop the core and the metal foil, 

with the metal foil between the envelope and the core, and (ii) to maintain 

an applied vacuum within the envelope;  

(d) applying a vacuum to the envelope; wherein the envelope comprises an 

envelope inner layer; 

(e) attaching the metal foil to an inside surface of the envelope by heating the 

panel after the vacuum has been applied to provide a vacuum insulation 

panel having a thermal conductivity of from 3.0 mW/m.K to 4.0 mW/m.K. 

13. A process for manufacturing a vacuum insulation panel, according to Claim 12 

wherein the inner layer of the envelope comprises a polymer selected from the group 

consisting of polyethylene, polypropylene and ethylenevinyl alcohol or copolymers 

thereof. 

14. A process for manufacturing a vacuum insulation panel, according to Claim 12 or 13, 

wherein the outer layer on the metal foil comprises a polymer selected from the group 

consisting of polyethylene, polypropylene and ethylenevinyl alcohol or copolymers 

thereof. 

15. A process for manufacturing a vacuum insulation panel, according to any of claims 12 

to 14 wherein the metal foil and the inside surface of the envelope are attached to each 

other by heating the panel to a temperature of between about 100 and 180 degrees 

Celsius optionally for approximately 0.5 to 10 minutes. 
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16. A process for manufacturing a vacuum insulation panel, according to Claim 15, 

wherein after heating to a temperature in the range from about 100 and 180 degrees 

Celsius for approximately 0.5 to 10 minutes, the panel is cooled to a temperature of 

ambient temperature within approximately 1 to 15 minutes. 


