087132711 A1 |0 00 Y0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T OO O

International Bureau

(43) International Publication Date
6 November 2008 (06.11.2008)

(10) International Publication Number

WO 2008/132711 Al

(51) International Patent Classification:
E04C 2/52 (2006.01) B29C 44/58 (2006.01)
E04D 3/35 (2006.01) F24D 3/16 (2006.01)

(21) International Application Number:
PCT/TE2008/000052
(22) International Filing Date: 30 April 2008 (30.04.2008)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

2007/0324 1 May 2007 (01.05.2007) 1E
2007/0446 21 June 2007 (21.06.2007) 1IE
(71) Applicant (for all designated States except US):

KINGSPAN RESEARCH AND DEVELOPMENTS
LIMITED [IE/IE]; Dublin Road, Kingscourt, County
Cavan (IE).

(72) Inventor; and
(75) Inventor/Applicant (for US only): CAROLAN, James
[IE/TE]; Drumpeak, Kingscourt, County Cavan (IE).

(74) Agents: O’BRIEN, John, A. et al.; c/o John A. O'Brien
& Associates, Third Floor, Duncaim House, 14 Carysfort
Avenue, Blackrock, County Dublin (IE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(54) Title: A PANEL

& (57) Abstract: An insulating panel (1) comprises a first sheet (2), a second sheet (4), and a body of insulating foam (5) between the
& sheets (2), (4). The foam (5) has a plurality of longitudinally extending conduits (7) through which a heat exchange medium such
as air is circulated. A barrier (10) is used to create an enlarged void space for air circulation. The. barrier is located below profile
crowns (3) to prevent foam from entering the crowns (3) and to create additional foam - free voids below the crown. Heat transfer

o

W

efficiency is increased.



10

15

20

235

30

WO 2008/132711 PCT/IE2008/000052

“A panel”
Introduction

With increasing energy costs there is a need for optimizing heat transfer to and from a

building.

This invention is directed towards providing an improved insulating panel which will

address this issue.

Statements of Invention

According to the invention there is provided a composite insulating panel comprising
a first sheet, a second sheet, and insulating foam between the first sheet and the second
sheet, the foam defining a longitudinally extending conduit means therein, a barrier
between the conduit means and the insulating foam wherein the barrier is not planar.
In one embodiment the barrier comprises a pair of longitudinally extending
transversely spaced-apart sides defining a plane therebetween and the barrier extends
outside of said plane.

The barrier can extend into the foam.

The barrier can extend inwardly of the first sheet and/or inwardly of the second sheet.

In one embodiment the first sheet is profiled.

In another embodiment the second sheet is profiled.
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In one embodiment the préﬁle defines a profile recess and the recess forms part of the

conduit means. The conduit means can be larger than the profile recess.

In one embodiment the conduit comprises the profile recess part and a foam recess
part. The foam recess part can be oppositely directed with respect to the profile recess

part.

In one case the foam recess part is of a shape which is substantially a mirror image of

the profile recess part.

In one embodiment the first sheet comprises a plurality of longitudinally extending
profiled crowns, at least some of the crowns refining the conduit means. One of the
crowns can define an underlap for jointing with an adjacent like panel and the

underlap crown can be filled with foam.
The barrier can comprise a membrane such as a foil or tape.

In one embodiment the panel comprises a plurality of the conduit means. Preferably
between adjacent conduit means the foam is in direct contact with the sheet(s).

Adjacent barriers may be spaced apart to provide regions for bonding of foam.

In another embodiment there is provided a composite insulating panel comprising a
first sheet, a second sheet, and insulating foam between the first sheet and the second
sheet, the foam defining a longitudinally extending conduit means therein, a barrier
between the conduit means and the insulating foam wherein the barrier extends into

the foam.

In a further embodiment the invention provides a composite insulating panel
comprising a first sheet, a second sheet, and insulating foam between the first sheet
and the second sheet, the foam defining a longitudinally extending conduit means

therein, a barrier between the conduit means and the insulating foam wherein at least
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one of the sheets is profiled, the recess forms part of the conduit means and the

conduit means is larger than the profile recess.

In another embodiment the invention provides a composite insulating panel
comprising a first sheet, a second sheet, and insulating foam between the first sheet
and the second sheet, the foam defining a longitudinally extending conduit means
therein wherein one of sheets comprises a plurality of longitudinally extending
profiled crowns, at least some of the crowns defining the conduit means wherein one-
of the crowns defines an underlap for jointing with an adjacent like panel and the

underlap crown is filled with foam. The panel may have

The panel can be a roof panel, a wall panel, or a floor panel.

The invention also provides a heating or cooling system comprising a panel of the
invention. The system can comprise duct means for collecting and directing air which

is passing through the crown of the panel.

In one embodiment the system can comprise air circulating means for circulating air to

or from the crown or duct.

The system can comprise a plurality of panels of the invention.

In another aspect the invention provides a method for manufacturing a composite
insulating panel of the type comprising a first sheet, a second sheet, and an insulating
foam body between the first and second sheets, the method comprising the steps of :-

providing a first sheet;

providing a former on top of the first sheet;
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laying liquid foam reactants down on top of the former and the first
sheet;

placing a top sheet on top of the foam reactants;

allowing the foam to expand to substantially fill the space between the

front sheet, the former and the second sheet; and

removing the former from the foam to-define a longitudinally extending

conduit means in the foam.
In one embodiment the first and second sheets are moved along a bed.
In one case the former is static with respect to the bed.
The method can comprise the step of providing a barrier between the former and the
liquid foam reactants. The barrier can, for example be a membrane such as a foil or
tape.
The method can comprise the step of mounting the barrier to the first sheet.
The barrier can be bonded to the first sheet.
In one embodiment the method comprises shaping the barrier to the exposed profile of

the former.

Brief Description of the Drawings

The invention will be more clearly understood from the following description thereof

given by way of example only, in which:-
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Fig. 1 is a perspective view of an insulating panel of thé invention;
Fig. 2 is a cross sectional view of the panel of Fig. 1;

Fig. 2(a) is an enlarged view of a barrier used in the panel.

Fig. 2(b) is én enlarged view of a detail of the panel of Figs. 1 gnd 2;

Figs. 3 and 4 are cross sectional views of illustrating an overlap joint between

adjacent panels of Figs. 1 and 2;

Fig. 5 is a perspective view of an apparatus used to manufacture panels of the

invention;

Figs. 6(a) to 6(e) are cross sectional views illustrating various steps used in the

manufacture of the panels;

Figs. 7(a) to 7(c) are perspective views of an external sheet part of a panel at

various stages during the manufacturing process;
Fig. 8 is a cross sectional view of another panel according to the invention;

Fig. 9 is a cross sectional view on an enlarged scale of portions of the panel of
Fig. 8;

Fig. 10 is a cross sectional view of a further panel according to the invention;

Fig. 11 is a cross sectional view on an enlarged scale of portions of the panel of
Fig. 10;
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Figs. 12 to 31 are cross sectional views of various examples of paﬁels

according to the invention;

Fig. 32 is a plan cross sectional view of building comprising a plurality of

panels of the invention;
Fig. 33 is a cross sectional view of a top corner of the building of Fig. 32; and
Fig. 34 is a cross sectional view of another corner of the building of Fig. 33.

Detailed Description

Referring to the drawings and initially to Figs. 1 and 2 thereof there is illustrated an
insulating panel 1 according to the invention comprising a first sheet 2, a second sheet
4 with an insulating body, in this case an insulating foam 5 therebetween. The foam
may, for example be a polyisocyanurate foam or a phenolic foam. In this case the
panel 1 is a roof panel 1 comprising a profiled external sheet 2 which may be of
painted galvanized steel. The profile in this case comprises a plurality of projections,
in this case raised crowns 3. The crowns 3 in this case are of generally trapezoidal
form and extend longitudinally along the length of the panel. The panel also

comprises an inner metal liner sheet 4.

The foam defines a plurality of longitudinally extending conduit means 7 through
which a suitable heat exchange medium such as air is circulated. The panel thus has an
integral heat collecting means provided in some of the crowns 3 of the external sheet
which are devoid of insulation 5. The conduits 7 extend through the crowns 3 and air
is circulated through the conduits 7. The conduits 7 run through the roof and/or wall
in the external envelope of the building and the air absorbs solar energy. Conduits 7
may alternatively or additionally be provided in floor panels for heat circulation. The
warmed air may be pumped back into the building to provide heat to the building

space. Once the heated air passes through the building and transfers its energy, it may
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flow back to the conduit in the roof and/or wall and/or floor panels and the process

may be repeated in a closed loop.

Barriers, in this case in the form of a membrane such as a tape or foil 10 are located
below the crowns 3 to prevent foam entering the crowns 3 and in this case also to
create additional foam-free voids below the crowns 3. This creates an enlarged void
space through which air may be circulated to enhance the solar collecting efficiency of
the panel. Referring in particular to Figs. 2(a) the barriers 10 in this case have
projecting side portions or legs 11 which may be attached, for example by adhesive to
the inner face of the outer skin 3 of the panel. There is a free area 12 between
individual barriers 10 to which the foam may directly bond to ensure direct foam
bonding to the skin 3. The barriers 10 may be any suitable material such as foil or

tape.

In the invention, the barrier 10 is not planar and can be used to define conduits of any
desired size and/or shape. The barrier 10 has a pair of longitudinally extending
transversely spaced-apart sides, 11 defining a plane therebetween and the barrier
extends outside of said plane. The barrier can therefore be extended into the main
body of the foam. The barrier can extend inwardly of the first sheet 2 and/or the
second sheet 4 to provide a conduit of any desired size and shape. The first and/or
second sheets may be profiled and at least some of the profile recesses may form a
conduit. To increase the heat transfer capabilities the conduit may be larger than the
recess defined by the profile of the sheet. There may be a foam recess part and a
profile recess part of the conduit. These may be oppositely directed to enlarge the size
of the conduit. In one case the foam recess part is of a shape which is substantially a

minor image of the profile recess part.

It will be noted that the cross sectional area of the void space 7 created between the
crowns 3 and the barriers 10 is relatively large for optimisation of air flow and heat
transfer. Utilising barriers of different size, the void area can be adjusted to suit the

particular requirements of a building.



10

15

20

25

30

WO 2008/132711 PCT/IE2008/000052

-

In this case an underlap crown 8 is filled with insulation foam so that when overlapped
on assembly with an overlap hook 9 of an adjacent panel (see especially Figs. 3 and
4), the panels at the joint can be readily jointed or stitched together. The compressive

strength at the joint is enhanced.

Composite panels may be manufactured on a continuous production line by leading
the outer sheet 2 along a flat bed with the recesses defined by the crowns 3 facing
upwards. The sheet 2 may be of metal such as thin gague steel. The profiled sheet 2 is
led to a lay-down area at which liquid foam reactants are spread across the sheet 2
using a lay-down poker or the like. As the foam rises a backing sheet is applied over
the foam and the sandwich thus formed is then led through an oven and subsequently
cut to length. The backing sheet 3 may be of metal such as thin gague steel. The
manufacturing technology is described in our UK-A-2227712, UK-A-2257086, and
UK-A-2325640, the entire contents of which are herein incorporated by reference.

In the panels of the invention longitudinal conduit means 7 are defined by the foam.
Referring in particular to Figs 5 to 7 a panel according to the invention is
manufactured by leading an external sheet 2 along a flat bed defined by a conveyor
having rollers 20. A transverse support 21 is mounted by brackets 22 above the bed.
In this case, four anchor blocks 23 are mounted to the support 21 and a former 25 is
mounted to each block 23 by screw threaded rods 26. The longitudinal extent of a
former 25 may be adjusted by moving the rod 26 relative to the associated anchor
block 23. The formers 25 remain static with respect to the moving profiled sheet 2.
Barriers which in this case comprise foil strips 10 are applied over the formers 25 and
in this case are bonded to the inside face of the sheet 2 on each side of the profiled
recess. Adhesive 30 is applied to the inner sheet face by nozzles 31 which are
supplied from a supply tank 32. In this case a suitable lubricant 35 is applied to the
underside of the barrier strips 10 by brushes 36 supplied from a supply tank 37. The
lubricant assists the movement of the barrier strips 10 on the static formers 25.
Shaping rollers 40 shape the strips 10 to conform with the exposed profile of the

formers 25.
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After application of the strips 10 over the formers 25, liquid foam reactants are laid
down over the applied barrier strips 10 and the upper face of the sheet 2. A backing
sheet 4 is applied and the foam is allowed to expand to fill the space between the sheet
2, barriers 10 and the sheet 4. In this case, the formers 25 only extend for a length
sufficient to allow the foam to at least partially set whilst supporting the barrier 10.
The panel with the conduit means defined in the foam continues through an oven to
cure the foam. The panels may then be cut to a desired length and Various‘ further

operations may be performed.

The formers 25 may be of any size and shape and may be located anywhere along a
sheet 2 (whether profiled or not). Thus, the method can be utilized to produce a very
wide range of panels, including those illustrated by way of example in Figs. 8 to 31.
The panels of Figs. 8 to 31 are similar to those of Figs. 1 and 2 and like parts are

assigned the same reference numerals.

The panel 100 of Figs. 8 and 9 with two conduits 101 will have the ability to collect

and circulate energy but will not be as efficient as the panel of Figs. 1 and 2.

The panel 110 of Figs. 10 and 11 is similar to that of Figs. 1 and 2. In this case the
panel has engagement formations in the form of recesses 111 and projections 112 for
engagement of adjacent like panels. Interengagement features may be provided on any

of the panels of the invention.

The panels of the invention may or may not have projections/crowns on their external
face. These projections/crowns may or may not be used to provide conduits 7. Using
the technology of the invention conduits 7 may be provided in any desired shape at
any desired location of the panel.

In the panel 120 of Fig. 12 and the panel 130 of Fig. 13 conduits 7 extend inwardly
from the face of the external sheet of the panel. Because the face against which solar

energy impinges is generally flat the collection efficiency is likely to be diminished.
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The panel 140 of Fig. 14 is similar to that of Fig. 2 except that the crowns/projections
141 are of curvilinear — such as accurate — shape. In the panel 150 of Fig. 15 the

crowns/projections 151 are of triangular shape.

The panels 160, 170, 180, 190, of Figs. 16 to 19 are of similar profile and are
generally flat with external sheets 2 and/or internal sheets 4 with or without small

formations such as microribs.

Referring to Fig. 20, in this case a panel 200 is a roof tile panel with an external sheet
of undulating or corrugated form. Panels of this type are described in UK-A-2384500.
The panels 210 and 220 of Figs. 21 and 22 respectively are roof panels of different
types incorporating conduits 7.

The panels 230 to 310 of Figs. 23 to 31 respectively again illustrate the application of
the invention to a wide range of panel types with different joint details and/or internal

sheet and/or external sheet detailing/profiles.

The panels may be used to construct part of or all of the building envelope including
the roof, walls and floor. One such building is illustrated in Figs. 32 to 34. Each of the
walls and the roof of the building comprise a plurality of the panels 20. Air circulating
through the conduit means defined by the foam is directed into ducting 51. The flow
or air may be controlled using one or more fans 52. The ducting may have venting
system 53 which may be motorized to facilitate ease of operation and control. The
circulating air is again heated by solar energy. This hot air is captured and may be
passed into the heating/ventilation ductwork of the building, again assisting in heating
the building. The heated air may also or alternatively be circulated through a heat
exchanger for transfer of solar heat to another heat collector. The system may be set to
take air from the warmest or coldest elevations depending on the internal and external

temperatures. The system can be used for heating and/or cooling.
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Referring especially of Figs. 33 and 34 suitable insulated cappings 55 may be

provided. The building may also have insulated flashings 56.

Examples

We have found that the panel of Fig. 2 is particularly suitable for roofs, walls and for
floors. The panel has a large exposed surface area and a high large internal void space
whilst maintaining structural and insulation properties. The width L of the panel in
this case is 1 meter. For optimum thermal efficiency there may be at least three and
preferably at least four crowns 3. Each of the crowns 3 defines an area which is devoid

of foam.

Referring to Fig. 2(b) the faces that are exposed to the external environment comprise
an outer face x and two side faces which diverge inwardly from the outer face x. The
angle o between the faces x, y is preferably 115 %0 125° most preferably 118%to0 123°

and in this case about 121°.

The width w1 of the exposed face x is from 50mm to 60mm, most preferably in this
case about 54mm. The height hl is from 30mm to 40mm, in this case about 36mm.
The total cross sectional area above the dashed line in Fig. 2(b) is about 0.002906m”.
In this case the cross sectional area is further enlarged by providing an additional
recessed section extending into the foam. This additional section has an inner face v
and side faces z of which diverge outwardly from the inner face v. The angle a
between the faces v and z is preferable 115° to 125°, most preferably 118° t0 123° and

in this case about 120°.

The inner face v has a width w2 that may be from about 50mm to about 100mm,
preferably about 65mm to 75mm, in this case about 70mm.
The maximum width w3 of the cavity is in-this case about 80mm to 120mm,

preferably about 90mm to 110mm and in this case about 97mm.
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The depth h2 of the recessed section is typically from 10mm to 40mm, preferably 20

to 35mm, and in this case about 27mm.

The cross sectional area of the recessed section below the dashed line is about
0.00236m>.

The total cross sectional area of the cavity (void area) is 0.002906 + 0.00236 =
0.005266m”

The efficiency is calculated based on an air velocity through the cavity of 4.3m/s,

operating through an elevation of 6m x100m.

The ASHRAE Standard 93-2003-equation for efficiency of a solar collector

mecy*0T
n=
Al

Test data generated using the panel of Fig. 2 indicates an approximately 9.5 deg C air
temp rise at 500 W/m?

Mass m |11 kg

Specific heat capacity ¢, | 1012 J/kgK

Temperature differential | AT | 9.5 °C

Collector Area A | 349.8 m” 0.583 m collector area per m’
Irradiance I |500 Wm®

Efficiency n | 0.60

The energy production possible the panel was calculated using RETscreen
International Clean Energy Project Analysis software available at www.retscreen.net.
The following assumptions were made:

Building Location: ~ North West England

Building Size: 10m x 100m x 100m = 10,000m? floor space.

South Facing Wall:  100m (W) x 10m (H)

Fan Air Speed: 7m / sec.
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Using the panels of Figs. 1 and 2 to construct the south facing wall of the building and
circulating air through the foam-free passageways results in the following energy

production:

Renewable heating energy delivered in one year 183.08 MWhrs based on local

wather data.

Many variations on the embodiments described will be readily apparent. Accordingly
the invention is not limited to the embodiments hereinbefore described which may be

varied in detail.
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A composite insulating panel comprising a first sheet, a second sheet, and
insulating foam between the first sheet and the second sheet, the foam
defining a longitudinally extending conduit means therein, a barrier
between the conduit means and the insulating foam wherein the barrier is

not planar.

A composite panel as claimed in claim 1 wherein the barrier comprises a
pair of longitudinally extending transversely spaced-apart sides defining a

plane therebetween and the barrier extends outside of said plane.

A composite panel as claimed in claiml or 2 wherein the barrier extends

into the foam.

A composite panel as claimed in any of claims 1 to 3 wherein the barrier

extends inwardly of the first sheet.

A composite panel as claimed in any of claims 1 to 4 wherein the barrier

extends inwardly of the second sheet.

A composite panel as claimed in any of claims 1 to 5 wherein the first sheet

is profiled.

A composite panel as claimed in any of claims 1 to 6 wherein the second

sheet is profiled.

A composite panel as claimed in claim 6 or 7 wherein the profile defines a

profile recess and the recess forms part of the conduit means.
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A composite panel as claimed in claim 8 wherein the conduit means is

larger than the profile recess.

A composite panel as claimed in claim 8 or 9 wherein the conduit

comprises the profile recess part and a foam recess part.

A composite panel as claimed in claim 10 wherein the foam recess part is

oppositely directed with respect to the profile recess part.

A composite panel as claimed in claim 11 wherein the foam recess part is

of a shape which is substantially a mirror image of the profile recess part.

A composite panel as claimed in any preceding claim wherein the first
sheet comprises a plurality of longitudinally extending profiled crowns, at

least some of the crowns defining the conduit means.

A composite panel as claimed in claim 13 wherein one of the crowns
defines an underlap for jointing with an adjacent like panel and the

underlap crown is filled with foam.

A composite insulating panel comprising a first sheet, a second sheet, and
insulating foam between the first sheet and the second sheet, the foam
defining a longitudinally extending conduit means therein, a barrier
between the conduit means and the insulating foam wherein the barrier

extends into the foam.

A composite insulating panel comprising a first sheet, a second sheet, and
insulating foam between the first sheet and the second sheet, the foam
defining a longitudinally extending conduit means therein, a barrier

between the conduit means and the insulating foam wherein at least one of
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the sheets is profiled, the recess forms part of the conduit means, and the

conduit means is larger than the profile recess.

A composite insulating panel comprising a first sheet, a second sheet, and
insulating foam between the first sheet and the second sheet, the foam
defining a longitudinally extending conduit means therein wherein one of
sheets comprises a plurality of longitudinally extending profiled crowns, at
Jeast some of the crowns defining the conduit means wherein one of the
crowns defines an underlap for jointing with an adjacent like panel and the

underlap crown is filled with foam.

A composite panel as claimed in any of claims 1 to 17 wherein the barrier

comprises a membrane such as a foil or tape.

A composite panel as claimed in any of claims 1 to 18 comprising a

plurality of the conduit means.

A composite panel as claimed in Claim 19 wherein between adjacent

conduit means the foam is in direct contact with the sheet(s).

A composite panel as claimed in Claim 20 wherein adjacent barriers are

spaced — apart.

A composite panel as claimed in any of claims 1 to 21 wherein the panel

comprise a roof panel.

A composite panel as claimed in any of claims 1 to 21 wherein the panel

comprise a wall panel.

A composite panel as claimed in any of claims 1 to 21 wherein the panel

comprise a floor panel.
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A panel substantially as hereinbefore described with reference to the

drawings.

A heating or cooling system comprising a panel as claimed in any

preceding claim.

A system as claimed in claim 26 comprising duct means for collecting and

directing air which is passing through the crown of the panel.

A system as claimed in claim 27 comprising air circulating means for

circulating air to or from the crown or duct.

A system as claimed in any of claims 26 to 28 comprising a plurality of

panels as claimed in any of claims 1 to 25.

A system substantially as hereinbefore described with reference to the

drawings.

A method for manufacturing a composite insulating panel of the type

comprising a first sheet, a second sheet, and an insulating foam body

between the first and second sheets, the method comprising the steps of :-
providing a first sheet;

providing a former on top of the first sheet;

laying liquid foam reactants down on top of the former and the first

sheet;

placing a top sheet on top of the foam reactants;
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allowing the foam to expand to substantially fill the space between the

front sheet, the former and the second sheet; and

removing the former from the foam to define a longitudinally extending

conduit means in the foam.

A method as claimed in claim 31 wherein the first and second sheets are

moved along a bed.

A method as claimed in claim 32 wherein the former is static with respect

to the bed.

A method as claimed in any of claims 31 to 33 comprising the step of

providing a barrier between the former and the liquid foam reactants.

A method as claimed in claim 34 wherein the barrier comprises a

membrane such as a foil or tape.

A method as claimed in claim 34 or 35 comprising the step of mounting the

barrier to the first sheet.

A method as claimed in claim 36 wherein the barrier is bonded to the first

sheet.

A method as claimed in any of claims 35 to 37 comprising shaping the

barrier to the exposed profile of the former.

A method for manufacturing a composite insulating panel substantially as

hereinbefore described.
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40. A composite insulating panel manufactured by a method as claimed in any

of claims 31 to 39.
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