
Pipe Section and Methods for its Production This
invention relates to the use of dried gel products,
commonly known as aerogels, xerogels and cryogels.
These products are known to have excellent insulating
properties, owing to their very high surface areas,
high porosity and relatively large pore volume. They
are manufactured by gelling a flowable sol-gel
solution and then removing the liquid from the gel in
a manner that does not destroy the pores of the gel.
Depending on the drying conditions, aerogels, xerogels
or cryogels can be made. Where the wet gel is dried at
above the critical point of the liquid, there is no
capillary pressure and therefore relatively little
shrinkage as the liquid is removed. The product of
such a process is very highly porous and is known as
an aerogel. On the other hand, if the gel is dried by
evaporation under subcritical conditions, the
resulting product is a xerogel composite. Although
shrinkage is unhindered in the production of a
xerogel, the material usually retains a very high
porosity and a large surface area in combination with
a very small pore size. When the gel is dried in a
freeze-drying process, a cryogel is obtained. These
conventional aerogel, xerogel and cryogel products,
although good insulators, are fragile, susceptible to
cracking and require a long processing time.
Therefore, more particularly, the invention relates to
the use of aerogel, xerogel or cryogel products, which
additionally comprise a matrix of fibres, the matrix
serving to reinforce the material. These materials are
known as aerogel, xerogel and cryogel matrix
composites and are commonly produced in the form of
mats, which are typically manufactured by impregnating
the reinforcing fibres with a flowable sol-gel
solution, gelling and then removing the liquid from
the gel in a manner that does not destroy the pores of
the gel. Supercritical drying, subcritical drying and
freeze-drying result respectively in aerogel, xerogel
and 



cryogel matrix composites. Aerogel, xerogel and
cryogel matrix composites are mechanically strong,
good insulators and require a shorter processing time.
They are, therefore, far more suitable for industrial
use as insulating material and are commonly used
forthis purpose. For example, US 2002/0094426
describes aerogel matrix composites and their use for
insulation purposes. The present invention relates,
more particularly, to insulation products for pipes
comprising aerogel, xerogel or cryogel matrix
composites. Previous attempts to insulate pipes with
aerogel, xerogel or cryogel matrix composites have
suffered from a number of disadvantages. Firstly, it
is possible, as disclosed in a number of "case
studies" on the website of Aspen Aerogels, Inc., to
insulate pipes by wrapping a flat aerogel or cryogel
matrix composite mat around the pipe in situ. The mat
may be secured around the pipe, in some cases, using
adhesive. Whilst supplying the insulation mat in a
flat form to be wrapped around the pipe in situ is
efficient in terms of packaging for storage and
transport, it suffers from the disadvantage that
wrapping the insulation mat in situ is inconvenient
and requires a significant amount of manual labour.
Furthermore, in the case of pipes of a small diameter
or where the mat is particularly inflexible, the
process of wrapping and securing the mat may be
hindered. Therefore, an object of the present
invention is to provide an aerogel, xerogel or cryogel
matrix composite insulation that is pre-formed as a
pipe section and easily installed onto the pipe to be
insulated. A further object of the invention is to
provide a method for making such an aerogel, xerogel
or cryogel matrix composite pipe section. WO 2008/01
1423 discloses a method for imparting curvature to an
insulation mat that has been packed and shipped in a
flat form. The mat, which is preferably an aerogel mat
or an aerogel matrix composite mat, is placed in a
"smart-bag" and vacuum sealed therein. The "smart-bag"
is formed of at least 



two sheets of heat-shrinkable film, so that when heat
is applied to the product, one of the films shrinks to
a greater extent than the opposing film, thereby
imparting curvature to the insulation mat. Whilst this
product helps the wrapping process to some extent, it
would be impractical for particularly inflexible
insulation mats and for applications on pipes of a
small diameter. It also suffers from the disadvantage
of the inconvenience of needing to apply heat directly
prior to installing the insulation.The "smart bag"
also increases the expense of production, particularly
since uni axial shrinkage of the film is strongly
preferred. Therefore a further object of the invention
is to provide a method for producing an aerogel,
xerogel or cryogel matrix composite pipe section that
is economical and suitable for producing insulation
for small diameter pipes. It is also an object of the
invention to provide a method that is suitable for
forming pipe sections from relatively inflexible
aerogel, xerogel or cryogel matrix composite mats. WO
97/48932 discloses an insulating system for pipes,
wherein each pipe section is formed by two mating
halves. The system includes at least two different
type of pipe insulation. Aerogel and aerogel matrix
composites are preferred materials for the inner layer
of insulation. However, little teaching is provided as
to how to form the aerogel or aerogel matrix composite
into a halfpipe form. Other publications describe
rolling the mat as part of the production process of
an aerogel matrix composite. For example in US
2005046086 continuous sol-gel casting methods are
described, wherein the gelling process is carried out
by rolling the mat in conjunction with a spacer layer
and the drying process is carried out by rolling with
a porous spacer layer. The final product of this
process is a flat aerogel matrix composite mat. US
2007/0004306 discloses thermal or acoustic insulation
in the form of an aerogel matrix composition, which is
flexible enough to be rolled up. One 



step in the production process can be to infuse
aerogel with an existing product. The aerogel could be
formed into another existing product, including spun
bonded polyolefins like Tyvek(r) manufactured by
Dupont or other products in a roll form. The final
product, however, is not in the form of a pipe section
for pipe insulation. It is also known to apply uncured
mineral fibres to a mandrel to form a pipe section,
and then to cure the fibres to form an insulation
product for pipes. It is known, for example, to make a
pipe section from a mineral fibre fleece in
WO2002/48599. The physical properties of mineral
fibres, however, are quite different from those of
aerogel, xerogel or cryogel matrix composites and
theformation of a pipe section from these dried
gel-fibre composites presents different problems.
Therefore, an object of the present invention is to
provide a pre-formed aerogel, xerogel or cryogel
matrix composite pipe section with excellent
insulation properties, which is both easy to install
and economic to produce and which is suitable for
pipes of a small diameter and in cases where the
aerogel, xerogel or cryogel matrix composite is
relatively inflexible. A further object of the present
invention is to provide a method for producing an
aerogel, xerogel or cryogel matrix composite pipe
section from a mat, the process being economical and
capable of using relatively inflexible mats and
producing pipe sections which are easy to install and
suitable for pipes of a relatively small diameter.
Summary of the Invention The above-mentioned problems
are solved in the present invention by providing novel
pipe sections and a method for making a pipe section.
The method for making a pipe section comprises;
providing a mat formed of a fibre matrix impregnated
with an aerogel, xerogel or cryogel, the mat having a
first major face, a second major face opposing the
first major face, a first edge defining a longitudinal
direction, a 



second edge substantially parallel to the first edge,
a third edge defining a transverse direction that is
substantially perpendicular to the longitudinal
direction and a fourth edge substantially parallel to
the third edge, applying an adhesive to the first
major face; winding the mat around a mandrel to
provide a wound mat having an inner surface defining
an inner circumference and an outer surface defining
an outer circumference and a longitudinal axis which
is substantially perpendicular to the planes of the
inner and outer circumferences and substantially
parallel to the transverse direction of the mat; and
slicing the wound mat substantially radially between
the outer surface and the inner surface to provide a
cut extending in a direction substantially parallel to
the longitudinal axis.The novel pipe section according
to the invention has an inner surface defining an
inner circumference, an outer surface defining an
outer circumference, with a longitudinal axis which is
substantially perpendicular to the planes of the inner
and outer circumferences, and comprises; a wound mat
comprising a matrix of fibres impregnated with an
aerogel, xerogel or cryogel, having a first major face
and a second major face opposing the first major face,
the mat forming a continuous roll having at least a
first layer and a second layer between the inner and
outer surfaces of the pipe section; an adhesive at the
interface between the first major face of the part of
the mat forming the first layer and the second major
face of the part of the mat forming the second layer;
and a split, extending substantially radially between
the inner surface and the outer surface and extending
in a direction substantially parallel to the
longitudinal axis of the pipe section. The invention
also provides pipe sections obtainable by the method
of the invention. Brief Description of the Drawings 



Figure 1 depicts a mat suitable for use in the process
and product of the present invention. Figure 2 shows a
schematic diagram of the process steps used in an
embodiment of the present invention. Figure 3 shows an
alternative embodiment of the application of adhesive
to the composite mat. Figure 4 shows a cross-sectional
view of a pipe section according to the invention.
Detailed description of the Invention The method of
the invention is carried out using a mat formed of a
matrix of fibres impregnated with an aerogel, xerogel
or cryogel. These products are available commercially
from, for example, Aspen Aerogels, Inc. under the
trade names Cryogel(tm) and Pyrogel(r). They are also
disclosed in, for example, US Patent Publication No.
20020094426; US Patent No. 5,789,075; US Patent
No.5,306,555; US Patent No. 6,770,584; US Patent No.
6,479,416; US Patent No. 6,083,619; and US Patent No.
6,080,475. The aerogel, xerogel or cryogel matrix
composite is typically formed by impregnating a fibre
matrix with a flowable sol-gel solution. Usually this
is a silica-containing sol-gel solution, but suitable
aerogels, xerogels and cryogels may also be based on
alumina or other metal oxides suitable for the sol-gel
technique. Aerogel, xerogel and cryogel matrix
composites may also be made from organic precursors
(e.g. as in US 5973015 and 6087407). In particular,
US5086085 describes aerogels based on melamine
formaldehyde condensates and US 4873218 describes
aerogels based on resorcinol-formaldehyde condensates.
The composite is then gelled to form a fibre-gel
composite. Finally, the fibre-gel composite is dried
to form the aerogel, xerogel or cryogel matrix
composite. More detailed descriptions of suitable
methods can be found in US Patent Publication No.
20020094426; US Patent No. 5,789,075; US Patent No. 



5,306,555; US Patent No. 6,770,584; US Patent No.
6,479,416; US Patent No. 6,083,619; and US Patent No.
6,080,475. Where the fibre-gel composite is dried
under supercritical conditions, very little shrinkage
occurs and an aerogel matrix composite arises.
Sub-critical drying results in a xerogel matrix
composite and freeze-drying results in a cryogel
matrix composite. The very high porosity that results
from supercritical drying conditions provides aerogel
matrix composites with excellent insulation
properties. Therefore, the matrix composite is
preferably an aerogel matrix composite. Furthermore,
whilst all aerogel, xerogel and cryogel matrix
composites are within the scope of the invention, the
most favourable insulation properties are obtained
with silica-based composites. Therefore, preferably
the aerogel, xerogel or cryogel contains silica. Most
preferably, the mat is formed of a silica aerogel
matrix composite. A suitable mat is depicted in Figure
1. The mat (1) has a first major face (2) and a second
major face (3) opposing the first major face (2). It
has a first edge (4) and a second edge (5), which is
substantially parallel to the first edge (4). The
first edge defines the longitudinal direction of the
mat.The mat also has a third edge (6), substantially
perpendicular to the first edge (4) and the second
edge (5), and a fourth edge (7) substantially parallel
to the third edge (6). The third edge (6) defines the
transverse direction of the mat. It is preferable, as
shown in Figure 1, for the third edge (6) and the
fourth edge (7) to be tapered such that the thickness
of the mat decreases at these edges. Where the third
and fourth edges (6, 7) are tapered, a smoother pipe
section may be formed from winding the mat as the
edges will not form steps on the inner and outer
surfaces of the wound mat. This, in turn, leads to a
better fit around the pipe to be insulated and also to
a pipe section with a more consistent thickness. The
tapering may be applied from one side of the mat only
or from both sides as shown in Figure 1. 



The material of the fibres of the matrix may vary
depending on the application and can include any
suitable material, for example, the fibres may be
inorganic fibres, such as glass fibres, mineral fibres
(for example ceramic fibres) or carbon fibres; organic
fibres, such as polyester fibres, polyolefin fibres
(e.g. polypropylene fibres), polyamide fibres (e.g.
aramide fibres), nylon fibres or melamine-formaldehyde
fibres; or fibres of vegetable origin, and also blends
thereof. The fibres can also be coated, for example
polyester fibres can be metallized with a metal such
as aluminium. Preferably the mat (1) comprises polymer
fibres, ceramic fibres, mineral wool fibres, carbon
fibres or mixtures of these. Whilst polymer fibres
provide a more flexible mat, ceramic and mineral wool
fibres are more effective for fireproof applications.
In order that the mat has good insulating properties
and mechanical strength, it is preferable that the
diameter of the fibres is in the range 0.1 to 30
micrometres. More preferably, the diameter of the
fibres is from 0.5 to 5 micrometres. The mechanical
strength of the mat is also affected by the length of
the fibres. It is preferred according to the present
invention that the length of the fibres is between 0.5
and 10cm. More preferably the length of the fibres is
from 1cm to 5cm. The present invention is particularly
advantageous when fireproof insulation is required for
pipes of a relatively small diameter, because
themethod is capable of producing pipe sections from
relatively inflexible aerogel, xerogel or cryogel
matrix composites comprising ceramic or mineral wool
fibres. The method of the present invention is
particularly suitable for mats of a certain
flexibility. Where the mat is too stiff, the step of
rolling the mat on a mandrel becomes difficult and a
stronger adhesive is required. It is also possible
that the process of winding might damage a
particularly stiff mat. On the other hand, when the
mat is relatively inflexible it becomes difficult 



to apply the flat mat to the pipe by hand, as in the
prior art. In these situations, the method and product
of the present invention are particularly
advantageous. The aerogel, xerogel or cryogel matrix
composite mats used in the present invention may be of
any suitable thickness, but preferably have a
thickness of from 3mm to 10mm and more preferably of
from 3mm to 6mm. The method and product of the
invention are particularly advantageous when using
mats of these thicknesses, because these mats are
generally flexible enough for the method of the
invention to be performed easily but inflexible enough
that the prior art method of wrapping the mat around
the pipe in situ is hindered. Mats of these dimensions
are also thin enough for the pipe section of a
suitable thickness to be produced with a given number
of layers. Where the thickness of the mat is too
great, fewer layers of the mat are required for the
wound mat. This may result in situations where the
wound mat has, for example, one layer around a part of
its circumference and two layers around the remainder
of its circumference. This results in the pipe
section, undesirably, having a high variation in its
thickness around its circumference. Figure 2
schematically depicts an embodiment of the method of
the present invention. The first step of the method of
the invention is to provide a mat as described in
relation to Figure 1. The second step of the method of
the invention is to apply adhesive (8) to the first
major face (2) of the of the aerogel, xerogel or
cryogel matrix composite mat. The adhesive may be any
adhesive capable of holding the mat in its wound form
to provide a wound mat of the desired diameter. The
adhesive (8) may be applied, as shown in Figure 2,
from an adhesive applicator (9). The adhesive (8) is
preferably applied in the form of a spray.
Alternatively, it may be applied in the form of a line
or lines of adhesive, whichis/are applied from the
adhesive applicator (9) through a nozzle(s). Where the
adhesive is applied in this manner, a line of adhesive
is preferably substantially parallel to the
longitudinal direction of the mat. This results in
adhesive (8) being 



applied right up to the fourth edge (7) of the mat so
that when the mat is wound, a secure wound mat (10) is
formed, and the fourth edge (7) is securely fastened
at the outer surface of the wound mat (10). In order
for the wound mat (10) to be secure once rolled, it is
preferable to apply adhesive (8) to most of the first
major face (2) of the mat that contacts the second
major face (3) in the wound mat (10). Preferably the
adhesive (8) is applied to at least 70%, more
preferably 80% of the area of the first major face (2)
of the mat that contacts the second major face (3) of
the mat (1) when it is wound to form a wound mat (10).
In some embodiments, such as that shown in Figure 2, a
part of the first major face (2) of the mat (1) forms
the inner surface of the wound mat. In these cases,
preferably, the adhesive (8) is not applied to the
part of the first major face (2) that forms the inner
surface ( 11) of the wound mat (10). This prevents the
wound mat (10) from sticking to the mandrel (13).
Where the mat (1) is wound such that the first major
face (2) forms the outer surface (12) of the wound mat
(10), it may be preferable not to apply adhesive (8)
to the part of the first major face that forms the
outer surface (12) of the wound mat (10). On the other
hand, it may be preferable, where a facing material is
to be applied to the outer surface (12), to apply
adhesive (8) to the part of the first major face (2)
forming the outer surface (12) of the wound mat (10).
In some embodiments, an example of which is shown in
Figure 3, adhesive is applied to both the first major
face (2) and the second major face (3) of the mat (1),
such that when the mat is wound, the contacting
surfaces each have adhesive (8) applied to them. The
aerogel, xerogel or cryogel matrix composite mat (1)
is passed through rollers (14), often in a
substantially vertical orientation as shown, and
adhesive (8) is applied to the first major face (2)
and the second major face (3) by the adhesive
applicators (9). The mat (1) is then 



wound on the mandrel (13) to form the wound mat (10).
This embodiment is particularly preferable when the
pipe section to be made has a particularly
smalldiameter, or the aerogel, xerogel or cryogel mat
used as a starting material is particularly
inflexible. In these situations, a contact adhesive is
preferred so that it can be applied to each of the
surfaces and can form bonds very quickly to fix the
mat in its wound form once the surfaces are contacted.
Where a contact adhesive is used, it may be preferable
to allow the adhesive to dry for a period of time
between the point of applying the adhesive and the
point of winding the mat. According to the method of
the present invention and as shown in Figure 2, the
aerogel, xerogel or cryogel matrix composite mat (1)
is wound on a mandrel (13) to provide a wound mat
(10), by means of rotating the mandrel about its own
longitudinal axis. Preferably, the mandrel (13) is at
least partially hollow and comprises holes (16)
extending from the outer surface of the mandrel to the
hollow space (15) within. An air pump may then pump
air from the hollow space (15) in the mandrel (13)
providing a suction at the holes (16) on the outer
surface. In this way, the mat can be initially held on
and wound on the mandrel (13). It is possible for the
mat (1) to be wound either such that the first major
face (2) forms the inner surface ( 11) of the wound
mat (10) or such that the second major face (3) of the
mat ( 1) forms the inner surface ( 11) of the mat ( 1)
. The diameter of the mandrel (13) controls the final
diameter of the inner circumference of the pipe
section and so corresponds to the diameter of the pipe
onto which the pipe section is intended to be applied.
As the mat (1) is wound on the mandrel (13), it forms
layers on the mandrel (13). In the embodiment shown in
Figure 2 the first major face (2) of each layer makes
contact with the second major face (2) of the layer
directly inside it. In this way, the adhesive (8) on
the first major face (2) of the mat (1) fixes the
layers of mat together and secures the mat in its
wound form. In the 



embodiment shown in Figure 2, the second major face
(3) of the outer layer forms the outer surface (12) of
the wound mat (10). In order to provide a pipe section
that is substantially uniform in its thickness, it is
preferable that the step of winding the mat (1) on the
mandrel (13) comprises rotating the mandrel (13)
through not fewer than 2, more preferably not fewer
than 3 complete rotations. However, because of the
excellentinsulating properties and preferred thickness
of the mat (1), it is not usually necessary to rotate
the mandrel (13) through more than 4 complete
rotations. The amount of time between application of
the adhesive (8) to a part of the mat (1) and winding
that part of the mat is dependent upon both the
distance between the point of adhesive application and
the mandrel, and upon the speed of winding. In a
preferred embodiment the mat is wound on the mandrel
at a speed such that the length of mat wound every
second is from 10cm per second to 2m per second. More
preferably, the speed of winding is between 30cm per
second and 1m per second. This allows a suitable
amount of time between application of the adhesive (8)
and winding the mat (1) without requiring a large
amount of space between the point of adhesive
application and the mandrel. It also gives an adequate
production speed, without exerting excessive stresses
on the mat (1) during the winding process. In one
embodiment, the method further comprises treating the
wound mat (10) to smoothen its outer surface (12).
This step usually comprises grinding the outer surface
(12). The method of the present invention comprises
the step of slicing the wound mat (10) substantially
radially between the outer surface (12) and the inner
surface ( 11) to provide a cut (18) extending in a
direction substantially parallel to the longitudinal
axis. Slicing the wound mat (10) in this manner allows
the completed pipe section to be applied quickly and
easily as insulation to pipes. The wound mat (10) may
be sliced using any suitable slicing means (17). The
present invention provides greater advantages for
applications for 



pipes with a small diameter. In these cases, and
especially when the mat is relatively inflexible, the
methods of the prior art are especially difficult to
carry out. In such cases, providing a method for
forming a pre-formed pipe section for insulation
rather than a flat mat is particularly advantageous.
Therefore, in one embodiment of the invention, the
diameter of the inner circumference of the wound mat
(10) is not more than 100 mm, preferably not more than
70 mm, more preferably not more than 60 mm. Once the
wound mat (10) has been formed, it is possible to
apply a facing material to the outer surface of the
wound mat (10). The facing material imparts increased
strength. It also helps to protect the pipe section
from moisture, wearand dirt and makes the finished
product more aesthetically pleasing and easier to work
with. In some cases it also contributes to the
insulation properties of the pipe section. In the
present invention the facing material can be any
suitable material, and in particular can be aluminium
foil, which can be reinforced with glass fibres,
aluminised foil, paper foil or polymer foil.
Preferably the facing material is aluminium foil
reinforced with glass fibres. In one embodiment, the
method further comprises providing as a component of
the pipe section a layer that comprises mineral wool
fibres and that does not comprise aerogel, xerogel or
cryogel. This layer may be provided inside or outside
the part formed of the impregnated fibre matrix. For
instance it may be provided as a pre-cured tubular
section which is placed on the mandrel before the mat
is wound. It is also envisaged that the wound mat (10)
and mineral fibre wool layers could be formed
separately and then one placed inside the other and
preferably secured with adhesive to form the finished
pipe section. The mineral fibres may be produced in
the standard manner by pouring mineral melt one or
more centrifugal spinners to form a cloud of fibres,
adding curable binder to the cloud, carrying the cloud
forwards from the spinner in a stream of air and
collecting the cloud of fibres as a web on a
substantially continuous moving collector. The web may
then be applied to a mandrel before being cured. 



The mineral fibre layer preferably has a density of
from 10 kg/m3 to 250 kg/m3, more preferably from 40 to
150 kg/m3 and most preferably from 80 to 100 kg/m3. In
the method of the invention, the wound mat (10) is
sliced substantially radially between its outer
surface (12) and its inner surface ( 1 1) to provide a
cut extending in a direction substantially parallel to
the longitudinal axis. Any suitable means may be used
to slice the wound mat (10), but preferably the mat is
sliced with a rotating blade (17). Slicing the wound
mat (10) facilitates the application of the pipe
section to the pipe to be insulated. The present
invention also relates to a novel pipe section
obtainable by the method of claim 1. This pipe section
exhibits novel features which allow it to be
manufactured as pre-formed aerogel, xerogel or cryogel
matrix composite pipe section. The novel pipe section
provides significant advantages over the prior art in
terms of ease of manufacture, and ease of
installation.In addition, the wound mat may be cut in
a direction substantially perpendicular to the
longitudinal direction of the wound mat. In this
manner a pipe section of any required length may be
provided. This process is also helpful for squaring
off the ends in cases where the mat (1) has been wound
at a slight angle. Preferably, when the wound mat is
cut, an oscillating or rotating blade is used. The
present invention also provides a novel pipe section
according to claim 12. One embodiment of the
insulating pipe section of the present invention is
shown in Figure 4. This pipe section has an inner
surface ( 11) defining an inner circumference, an
outer surface (12) defining an outer circumference,
with a longitudinal axis which is substantially
perpendicular to the planes of the inner and outer
circumferences, comprising; a wound mat (10)
comprising a matrix of fibres impregnated with an
aerogel, xerogel or cryogel, having a first major face
(2) and a second major face (3) opposing the first
major face (2), the mat 



forming a continuous roll having at least a first
layer and a second layer between the inner and outer
surfaces ( 11,12) of the pipe section; an adhesive (8)
at the interface (21) between the first major face (2)
of the part of the mat forming the first layer and the
second major face (3) of the part of the mat forming
the second layer; and a split (20), extending
substantially radially between the inner surface ( 1
1) and the outer surface (12) and extending in a
direction substantially parallel to the longitudinal
axis of the pipe section. Depending upon which
direction the mat (1) is wound to form the wound mat
(10), the second layer may be inside or outside the
first layer. In other words, the first major face (2)
of the mat could face inwards or outwards, depending
on the direction in which the mat (1) is wound. The
embodiment shown comprises a facing material (19)
applied to the outer surface (12) of the wound mat
(10). As described in relation to the method of the
invention the facing material (19) is preferably glass
fibre-reinforced aluminium foil. The pipe section of
the invention preferably has an inner circumference
with a diameter of no more than 100mm, more preferably
no more than 70mm, most preferably, no more than
60mm.It is also preferred that the pipe section has at
least 2 and more preferably at least 3 complete
layers. Usually, it has no more than 4 complete
layers. Furthermore, each of the additional features
described above in relation to the method of the
invention can also be used, where applicable, with
respect to the product of the invention.CLAIMS 1. A
method for making a pipe section comprising; providing
a mat formed of a fibre matrix impregnated with an
aerogel, xerogel or cryogel, the mat having a first
major face, a second major face opposing the first
major face, a first edge defining a longitudinal
direction, a second edge substantially parallel to the
first edge, a third edge defining a 



transverse direction that is substantially
perpendicular to the longitudinal direction and a
fourth edge substantially parallel to the third edge;
applying an adhesive to the first major face; winding
the mat around a mandrel to provide a wound mat having
an inner surface defining an inner circumference and
an outer surface defining an outer circumference and a
longitudinal axis which is substantially perpendicular
to the planes of the inner and outer circumferences
and substantially parallel to the transverse direction
of the mat; and slicing the wound mat substantially
radially between the outer surface and the inner
surface to provide a cut extending in a direction
substantially parallel to the longitudinal axis. 2.
The method of claim 1, further comprising applying a
facing material to the outer surface. 3. The method of
claim 2, wherein the facing material is a glass
fibrereinforced aluminium foil. 4 . The method of any
one of claims 1-3, additionally comprising providing
as a component of the pipe section a layer that
comprises mineral wool fibres and that does not
comprise aerogel, xerogel or cryogel. 5. The method of
any one of claims 1-4, wherein the fibre matrix
comprises polymer fibres, mineral wool fibres, ceramic
fibres or mixtures thereof.6. The method of any one of
claims 1-5, wherein the diameter of the inner
circumference of the wound mat is not more than 100mm,
preferably not more than 70mm, more preferably not
more than 60mm. 7. The method of any one of claims
1-6, wherein the mat has a thickness perpendicular to
the longitudinal and transverse directions of from 3mm
to 10mm, preferably from 3mm to 6mm. 8. The method of
any one of claims 1-7, wherein the step of winding the
mat on the mandrel comprises rotating the mandrel
through at least 2, preferably at least 3, complete
rotations. 



9. The method of any one of claims 1-8, wherein the
step of winding the mat on the mandrel comprises
rotating the mandrel through no more than 4 complete
rotations. 10. The method of any one of claims 1-9,
wherein the mat is formed of a fibre matrix
impregnated with a silica-containing aerogel. 11. A
pipe section having an inner surface defining an inner
circumference, an outer surface defining an outer
circumference, with a longitudinal axis which is
substantially perpendicular to the planes of the inner
and outer circumferences, comprising; a wound mat
comprising a matrix of fibres impregnated with an
aerogel, xerogel or cryogel, having a first major face
and a second major face opposing the first major face,
the mat forming a continuous roll having at least a
first layer and a second layer between the inner and
outer surfaces of the pipe section; an adhesive at the
interface between the first major face of the part of
the mat forming the first layer and the second major
face of the part of the mat forming the second layer;a
split, extending substantially radially between the
inner surface and the outer surface and extending in a
direction substantially parallel to the longitudinal
axis of the pipe section. 12. A pipe section according
to claim 11, further comprising a facing material
applied to the outer surface of the pipe section. 13.
A pipe section according to claim 12, wherein the
facing material is glass fibre reinforced aluminium
foil. 14. A pipe section according to any one of
claims 11-13, wherein the pipe section additionally
has a layer that comprises mineral wool fibres and
that does not comprise aerogel, xerogel or cryogel.
15. A pipe section according to any one of claims
11-14, wherein the fibre matrix comprises polymer
fibres, mineral wool fibres, ceramic fibres or
mixtures thereof. 



16. A pipe section according to any one of claims
11-15, wherein the diameter of the inner circumference
is not more than 100mm, preferably not more than 70mm,
more preferably not more than 60mm. 17. A pipe section
according to any one of claims 11-16, wherein the
continuous roll has at least 2, preferably at least 3
complete layers. 18. A pipe section according to any
one of claims 11-17, wherein the continuous roll has
no more than 4 complete layers. 19. A pipe section
according to any one of claims 11-18, wherein the
fibre matrix is impregnated with a silica-containing
aerogel.20. A pipe section according to any one of
claims 11-19, wherein each layer of the wound mat has
a thickness of from 3mm to 10mm, preferably from 3mm
to 6mm. 


