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THERMAL INSULATION 

FIELD OF THE INVENTION 

[0001] The present invention relates to an improved 
method and material for insulating buildings. It is particu 
larly applicable, but in no Way limited, to the insulation of 
framed structures including timber frame and steel frame 
buildings. 

BACKGROUND TO THE INVENTION 

[0002] Buildings having a frame construction in Which a 
supporting frame is constructed and then clad With brick 
Work, block Work or other cladding material are Well knoWn. 
There is generally a cavity betWeen the external cladding 
and the frame, and insulating material is usually installed 
Within the frame itself. The external and internal surfaces of 
the frame are covered by sheathing layers Which retain this 
insulation in place. The internal surface of the frame carries 
a sheathing layer to take the internal building ?nishes. This 
type of building construction alloWs for a good deal of 
off-site pre-fabrication and can reduce time on-site signi? 
cantly, When compared to conventional building methods. 
Frame buildings are thus becoming increasingly popular. 
The frame can be constructed from a range of materials 
including Wood and steel. 

[0003] As explained above, this type of building construc 
tion requires incorporation of a good deal of thermal insu 
lation. In addition, a breathable Waterproof barrier is 
required to prevent Water penetration into the building 
interior Whilst alloWing Water vapour to pass into and out of 
the structure. 

[0004] A number of solutions have been developed to 
provide the necessary level of insulation Whilst still alloWing 
for the movement of Water vapour. Traditionally, a vapour 
barrier is incorporated on the inner face of the inner sheath 
ing layer and a Water resistant breather membrane is posi 
tioned on the outer face of the outer sheathing layer. The 
frame volume is ?lled With an insulating blanket such as 
?breglass or mineral Wool. The outer, or breather membrane 
is designed to stop external Water ingress but still alloW the 
dissipation of Water vapour. Most commonly it is made from 
a non-Woven polymer textile. Micro-perforated sheeting has 
been tried but is generally not considered appropriate. The 
vapour barrier associated With the inner sheathing layer is 
designed to prevent or reduce Water vapour ingress into the 
building. Typically this can be formed from a continuous 
polythene sheet. 

[0005] Aproblem arises if improved insulation values are 
required. Since the frame is already packed With insulating 
material, a Wider frame Width Would be required to achieve 
better insulation values. This Would involve use of more 
frame material i.e. Wood or steel, both of Which are expen 
sive. It Would also involve changes to the production line 
Where units are pre-fabricated. Both of these changes Would 
lead to a signi?cant increase in building costs. 

[0006] An alternative Would be to add an insulating mem 
brane Within the cavity. HoWever, existing membranes have 
not performed Well in this application and this route has 
generally been rejected by the building industry. Such mem 
branes are usually formed from a laminate of aluminium foil 
and polyethylene, or some other sheet plastic material, and 

Jul. 24, 2003 

can include an air cushion layer. Whilst these membranes 
have good U values, they do not have the desired breathabil 
ity for this type of application. 

[0007] It is an objective of the present invention to over 
come or mitigate some or all of these problems. 

SUMMARY OF THE INVENTION 

[0008] According to a ?rst aspect of the present invention 
there is provided a method of insulating a building having a 
frame construction Wherein the Wall of said building com 
prises an outer cladding layer, a cavity, and a load bearing 
frame, said method comprising the step of introducing into 
said cavity an insulating membrane comprising: 

[0009] a re?ective layer; and 

[0010] (ii) a breathable textile layer. 

[0011] Use of a textile layer instead of a polythene or other 
plastic sheet material to support the re?ective layer provides 
improved insulation values and alloWs the building to 
breathe. Preferably the breathable textile layer comprises a 
non-Woven textile. 

[0012] In an alternative preferred embodiment the breath 
able textile layer comprises a Woven textile. 

[0013] In a particularly preferred embodiment the breath 
able textile layer comprises a ?eece, and the ?eece may be 
compressed. 
[0014] The breathable textile layer may alternatively com 
prise felt or paper. 

[0015] Preferably the textile layer is formed from a plas 
tics material, Which is particularly preferably selected from 
a group comprising: 

[0016] polypropylene 

[0017] polyethylene 

[0018] polyester 

[0019] polyamide 

[0020] polycarbonate 

[0021] polyvinyl chloride 

[0022] or mixtures thereof. 

[0023] Preferably the re?ective layer comprises a metal 
lised layer, Which particularly preferably comprises alu 
minium. 

[0024] Preferably the re?ective layer comprises alu 
minium in the form of foil, laminate or a veneer, or alu 
minium deposited by vapour deposition. 

[0025] In a particularly preferred embodiment the re?ec 
tive layer is applied to the textile in the form of a vacuum 
vaporised aluminium coating in a form Which does not 
materially reduce the permeability/breathability of the tex 
tile layer. 

[0026] The metallised layer may optionally be coated With 
a protective layer to protect the metal surface from damp. 

[0027] The re?ective layer may incorporate perforations, 
preferably micro perforations. 
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[0028] In a preferred embodiment, the insulating mem 
brane comprises a non-Woven polypropylene ?eece having 
an aluminium layer deposited onto the textile by vapour 
deposition. 
[0029] Preferably the surface emissivity coefficient of the 
insulating membrane is in the range 0.01 to 0.25, and 
preferably the Water resistivity is in the range 0.05 to 1 
MNsg_1. 
[0030] According to a second aspect of the invention there 
is provided a frame building insulated according to the 
method of the ?rst aspect of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] Preferred embodiments to the present invention 
Will noW be more particularly described With reference to 
the folloWing draWing in Which: 

[0032] FIG. 1 illustrates diagrammatically an insulating 
membrane according to the present invention stretched 
across the outer sheathing layer of a portion of a frame 
building Within the cavity betWeen the frame and the outer 
brickwork cladding; 

[0033] FIG. 2 illustrates a horiZontal cross-section 
through a portion of frame construction according to the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] The preferred embodiments of the present inven 
tion Will noW be described by Way of example only. They are 
not the only Ways in Which the invention can be put into 
practise but they are currently the best Ways knoWn to the 
applicant by Which this can be achieved. 

[0035] The building and construction industry is pre 
disposed against the use of plastic-based re?ective mem 
branes in the cavities of frame construction buildings. The 
term frame construction in this context is intended to encom 
pass constructions in Which a structure is formed from a 
structural or load bearing frame clad in some Weatherproof 
material. The frame is generally constructed from Wood or 
steel or other material as selected by the material specialist. 
The internal and external surfaces of the frame are covered 
With a sheathing material to take internal ?nishes and to 
retain insulation Within the frame. There is inevitably a 
cavity betWeen the frame and the cladding. 

[0036] Examples of this type of construction can be found 
in residential and small commercial buildings, portable 
buildings and caravans. 

[0037] The pre-disposition against re?ective membranes 
arises because of the poor breathablity of the prior art 
plastic-based membranes. It has unexpectedly been discov 
ered that by incorporating a textile-type of re?ective mem 
brane on the external surface of the frame, ie within the 
cavity betWeen the cladding and the frame, much improved 
insulation values can be achieved With no detrimental 
effects. 

[0038] The nature and composition of the textile-contain 
ing membrane are important for this method to be effective. 
In its simplest form the membrane consists of tWo layers, a 
breathable textile layer and a re?ective layer. The textile 
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layer can be made from a Wide range of Woven or non 
Woven fabrics, felt or paper. The key requirements are that 
this layer should be highly breathable as compared to 
polythene or other plastic sheet materials. 

[0039] The textile layer must have suf?cient strength to 
support the re?ective layer and to retain its integrity, even 
under damp conditions. Textiles made from man-made ?bres 
have proven to be most suitable for this purpose and 
examples of suitable materials are polypropylene, polyeth 
ylene, polyester, polyamide, polycarbonate, polyvinyl chlo 
ride and mixtures thereof. It is not intended that this list 
should be exhaustive but rather give an indication of the type 
and breadth of ?bres Which can be used. 

[0040] The re?ective layer is generally formed by a meta 
lised layer on one or both sides of the fabric layer. The 
technology required to produce laminated re?ective insula 
tion is knoWn, for example from WO 99/60222 (PIRITYI), 
the entire text of Which is incorporated herein by reference. 
The metalised layer is typically formed from aluminium 
Which can be in the form of a foil or veneer or may be 
formed by vapour deposition. The metalised layer may or 
may not be coated With a layer of plastic or varnish to protect 
the metal surface from damp. 

[0041] In a particular preferred embodiment the metalised 
layer is applied to the textile layer in the form a vacuum 
vaporised aluminium coating. The technology required to 
deposit aluminium in this form is knoWn to the person 
skilled in the art. A metaliZed layer deposited in this Way 
does not materially reduce the permeability/breathability of 
the textile layer. 

[0042] Where a foil or veneer is used, the metalised layer 
may be micro-perforated to alloW the passage of Water 
vapour through the membrane but prevent the ingress of 
liquid Water. Again such micro-perforation technology is 
knoWn. 

[0043] An example of a preferred membrane for use in this 
method consists of a compressed non-Woven polypropylene 
?eece having an aluminium layer deposited onto the textile 
by vapour deposition. 

[0044] One application of this invention is illustrated in 
FIG. 1. This illustrates a section of a timber frame building 
comprising a timber frame 10, outer sheathing board 11, 
outer cladding 12 and a cavity 13. An insulating, re?ective 
breather membrane is installed against the sheathing board 
11 exactly as a standard timber frame breather membrane 
Would be. The foil surface of the breather membrane dra 
matically enhances the thermal value of the existing outer 
cladding. 

[0045] Thus the method of the invention consists of the 
application of a thermally insulating breather membrane to 
the external surface of a timber frame construction as 
illustrated, for the purpose of alloWing the dissipation of 
Water vapour from the construction, Whilst protecting it from 
rain Water ingress, and at the same time, improving the 
thermal insulation of the construction by virtue of a loW 
emissive coating on one or both faces of membrane. 

[0046] The nature and composition of a membrane for use 
in this application have been described. The preferred physi 
cal characteristics of the membrane consists of a non-Woven 
manmade (polymer) textile, With a vaporised or laminated 
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aluminium surface coating on one or both sides, Which Will 
have a surface emissivity coefficient ranging from 0.01 to 
0.25. 

[0047] The Water vapour resistance tested to BS3177:195 9 
lies in the range betWeen 0.05 MNsg'1 and 1.0 MNsg'1 and 
passes “EOSIN” resistance to Water penetration test to 
BS4016:1972. 

[0048] A cross-sectional vieW, shoWn in FIG. 2, also 
illustrates hoW the present method of insulation is applied. 
This illustrates a cladding layer 22 and a frame construction, 
shoWn as 30, separated by a cavity 23. The frame is 
constructed from metal studs 28 or timber studs 20, sand 
Wiched betWeen inner 25 and outer 21 sheathing layers. 
Whilst both metal and Wooden studs are shoWn in this 
diagram this is for illustration purposes only. Generally one 
material or the other Would be used throughout one section. 
Insulation 26 is packed into the space betWeen the sheathing 
layers. Abreather membrane 24 having the construction and 
properties described above is installed against the outer face 
of the outer sheathing layer in place of a conventional Water 
resistant breather membrane. 

1. A method of insulating a building having a frame 
construction Wherein the Wall of said building comprises an 
outer cladding layer, a cavity, and a load bearing frame, said 
method comprising the step of introducing into said cavity 
an insulating membrane comprising: 

(i) a re?ective layer; and 

(ii) a breathable teXtile layer. 
2. A method according to claim 1, Wherein the breathable 

teXtile layer comprises a non-Woven teXtile. 
3. A method according to claim 1, Wherein the breathable 

teXtile layer comprises a Woven teXtile. 
4. A method according to claim 1, Wherein the breathable 

teXtile layer comprises a ?eece. 
5. A method as claimed in claim 4, Wherein the ?eece is 

compressed. 
6. A method according to claim 1, Wherein the breathable 

teXtile layer comprises felt. 
7. A method according to claim 1, Wherein the breathable 

teXtile layer comprises paper. 
8. A method according to claim 1, Wherein the breathable 

teXtile layer is formed from a plastics material. 
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9. A method according to claim 8, Wherein the plastics 
material is selected from a group comprising: 

polypropylene 
polyethylene 
polyester 
polyamide 
polycarbonate 
polyvinyl chloride 

or a mixture thereof. 

10. Amethod according to claim 1, Wherein the re?ective 
layer comprises a metallised layer. 

11. A method according to claim 10, Wherein the metal 
lised layer comprises aluminium. 

12. A method according to claim 11, Wherein the alu 
minium is in a form selected from a group comprising: foil, 
laminate, veneer, vapour-deposited. 

13. Amethod according to claim 11, Wherein the re?ective 
layer is applied to the teXtile in the form of a vacuum 
vaporised aluminium coating in a form Which does not 
materially reduce the permeability/breathability of the teX 
tile layer. 

14. A method according to any of claims 10, Wherein the 
metallised layer is coated With a protective layer to protect 
the metal surface from damp. 

15. Amethod according to claim 1, Wherein the re?ective 
layer incorporates perforations. 

16. A method according to claim 15, Wherein the perfo 
rations are micro perforations. 

17. Amethod according to claim 2, Wherein the insulating 
membrane comprises a non-Woven polypropylene ?eece 
having an aluminium layer deposited onto the teXtile by 
vapour deposition. 

18. A method according to claim 1, Wherein the surface 
emissivity coe?icient of the insulating membrane is in the 
range 0.01 to 0.25. 

19. A method according to claim 1, Wherein the Water 
resistivity of the insulating membrane is in the range 0.05 to 
1 MNsg_1. 

20. Aframe building insulated according to the method of 
claim 1. 


