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geze drying result respectively in aerogel, xerogel

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 @ 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 for
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an aerog mat ri x conp03|te mat, is placed In a
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i's fornph obosfo1h&2SHiscloses 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.



two sheets of heat-shrinkable film so that when heat

is applied to the product, one of the filnms shrinks to
WQ2@pa410827 extent than the opposing film therBGEP2009/003172

imparting curvature to the insulation mat. Wiilst this

product hel ps the wappi ng procgss to sone extent, it

woul d be inpractical for particularly inflexible

I nsl atd S [ ' Lhes of. - .

a8 oot Py “ai80 thepéscRfiio sXe<T B YRR ptcfteny since un

of ata shnobageof theddémd$ streegly peefemedippl y heat directly

prior toninstalli the .insulation. The “smart  bag"

B so i norttBtee afiRupr el dlife Raugt s 45 BRaieT aathpg for

si rmeducigg an ihﬁro%éﬂr kér’ogfgleorw;ryddee B{atﬂimmfﬁp@éhifeomgé )ée?t_ion that is
preferred. Therefore a further object of the invention ,
s RNgMAl d8d s uiBbIRJar ?QS’P%H“SG"@"Q%@“&H’ sopbgameter pipes. Itis
Xer£66 hn Object ¥PHR! indHitlonto HRERES b infetRb® that R itibld fRforming
is econom cal and suitable for producing insulation
f orpigeraectiams fram eplatively inflexible aerageloxensgebprearyogs matex

i nvmré&rﬂetnqatgrovi de a nethod that is suitable for
form g pipe sections fromrelatively inflexible

aer ogel ,Wx90¢8932disctogegah imatlating systeno fortpipasa wherdi@®each
97/ 48932 .di scl.oses, an, i nsul.ating system for pipes
10 A1 RIS SRR BE Wb AE) PBPRSY ThE SYoiBmBege ot teast two
haldiffer fent'ﬁbﬁe@fﬁtp@ln‘hi;l_ﬁlaﬁmdiﬁxembe{ @rﬂﬁ%er’b’g@l rdblfrfxﬁfo?ﬁﬁosites are
type i pe i.nsyl ati on. Aerogel and. aerogel matrix =
corsBETeBahaieEal et ther Bt Ay iation. HRveveRaIls gpshing is
of grodgédihs %6 hoWQWRYPH the adrbhél dr%%qéﬁ thdtix BERAPbSRAInRSa half-
to how to formthe aerogel or aerogel matrix conposite
[ ntp('}?eafoﬁ'a'l fpipe form Qher publications describe
1srolling éll‘ﬂ@r |ic§ﬁoﬂ§ﬂés<9fbetreﬁn$ﬁ@h‘1%§ ?QBaﬂro‘?g?esﬁrochtion
an aeroge trix conposite. For exanple In U
20 P58 8% aparerogel suatrix compekite. aBeor expnme irotS 2005046086
de I |10 L] ' rkied,out .
oy Sonfifets HhGeFgbehd Tadfioln At RIBET ierBRibe Seupdiprocess i
andatriegl a@lrtyoiyrgllipg tloe swat irscargamdtiod vaitht a byadedllayenandithd drying
a porous .spacer I? er.l.The. i nal product K of ttf,'hsf.
or G133 € EaTH g K rollng With & ROroi RREET Y efmd h (el product of
20 2066 PRse38 s diflathedgel b EImpYsitaeatst i ¢ i nsul ation
in the fo f an aerogel matrix conposition, which is
f1 exi bl yé%@ggo 4306.di gp§%th@ma@{@coustlc insulation in the form of

an aerogel matrix composition, which is flexible enough to be rolled up. One

[6)]

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
25 bonded polyolefins like Tyvek® 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.
30 ltis known, for example, to make a pipe section from a mineral fibre fleece in
W02002/48599. The physical properties of mineral fibres, however, are quite
different from those of aerogel, xerogel or cryogel matrix composites and the
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transverse direction that is substantially perpendicular to the longitudinal
direction and a fourth edge substantially parallel to the third edge, applying an
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25 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

30 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.
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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.
25 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
30 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™ and Pyrogel®. They are also disclosed in, for example, US
Patent Publication No. 20020094426; US Patent No. 5,789,075; US Patent No.



Figure 1 depicts a mat suitable for use in the process
and product of the present invention. Figure 2 shows a
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enbodi nent of the present invention. Figure 3 shows an
al ternative enmbodi nent of the apgplication of adhesive
to the conposite mat. Figure 4 shows a cross-sectional
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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 ail 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.



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.
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under supercritical conditions, very little shrinkage
occurs and an aerogel matrix copposite arises.
Sub-critical drying results in a xerogel matrix
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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 0.5to 5
micrometres.

The mechanical strength of the mat is also affected by the length of the
fibres. Itis 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 Scm.

The present invention is particularly advantageous when fireproof
insulation is required for pipes of a relatively small diameter, because the



The material of the fibres of the matrix may vary
dependi ng on the application and can include any
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particu
raardundrapattiof #s gircurmniessnas and wajayeiserodnd thecigmainder of its

y stiff mat. On the other hand, when t he

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, which



to apply the flat mat to the pipe by hand, as in the
prior art. In these situations, the nethod and product

WQ@ROPHWEI02 esent invention are particularly PCT/EP2009/003172
advant ageous. The aerogel, xerogel or cryogel matrix
conposite mats used in the pre i nvention may be of

any suitable thickness, but pre erably have a
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- 25 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

30 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 small



applied right up to the fourth edge (7) of the mat so

that when the mat is wound, a secure wound mat (10) is
WO 200a¢10sand the fourth edge (7) is securely fRBST/EPMI9/003172

at the outer surface of the wound mat (10). In order
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o_

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

25 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).

30 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 excellent



wound on the mandrel (13) to formthe wound mat (10).
This enbodinent is particularly preferable when the

WQLpe/1$W8t i on to be made has a particularly  PCT/EP2009/003172
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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, wear



enbodi nrent shown in Figure 2, the second major face
(3) of the outer layer fornms the outer surface (12) of

W b@aowsd mat (10). In order to provide a pi peCHERI00D003172

that is substantially uniformin its thickness, it is
preferable that the step of winding the mat (1) on the
mandrel (13) conprises rotating the mandrel (13)
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prg invent| on provi des greater advantages for

applications fo : : o .
In the method of the invention, the wound mat (10) is sliced substantially

radially between its outer surface (12) and its inner surface (11) to provide a cut
extending in a direction substantially parallel to the longitudinai 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.



pipes with a small dianmeter. In these cases, and

especially when the mat is relatively inflexible, the
woreabodwsnf the prior art are especially diffiRCI/EP2009/003172

carry out. In such cases, providing a nethod for

formng a pre-forned pipe sectijgn for insulation

rather than a flat mat is particularly advantageous.
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25  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

30 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.



The mneral fibre layer preferably has a density of

from10 kg/nB to 250 kg/ nB, nore preferably from40 to
waz@olgios8 and nost preferably from80 to 100 RQI/EB2009/603172

the nmet hod of the invention, the wound mat (10) is

sliced substantially radially tween its outer

surface (12) and its inner surface ( 1 1) to provide a

cut extendi ' [ ' ] I to
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a direction substantially perpendicular to the
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provided. This process is also hel pful 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 claim12. One enbodi nent of the
i nsul ating pipe section of the present invention is
shown in Figure 4. This pipe section has an inner
surface ( 11) defining an inner circunference, an
outer surface (12) defining an outer circunference,
with a longitudinal axis which is substantially
per pendi cul ar to the planes of the inner and outer
ci rcunferences, conprising; a wound nat (10)
conprising a matrix of fibres inpregnated with an
aerogel, xerogel or cryogel, having a first major face
(2) and a second maj or face (3) opposing the first
maj or face (2), the nat



formng a continuous roll having at |east a first
| ayer and a second | ayer between the inner and outer
waubaews2 (11, 12) of the pipe section; an adheSi/ER2008903172

at the interface (21) between the first mpjor face (2)

of the part of the mat formng the first |layer and the

second major face (3) of the part of the nat form ng

thecigﬁ Rd layer; and a split (20), extending
bsranrrally radially between the inner surface ( 1

1) and the outer surface (12) and extending in a
to the | ongitudinal

di rect tial l Il el
ot 3 of P ReREOL bling & Bled seftie o TRBHNaN . h
dir ect I Obrd\hﬁngvé n{al)fohﬁewrﬂjflbfé FridtiR §higre gﬂgfé@ Wﬁﬁ an aerogel,

é % the second | ayer é be i nside or out
eroggl oF .cryegelt g mwir baving 1 firstr mpjoneface, fasesond) major face

of Bﬁﬁoﬂﬁé tROYlrst ﬁ%&&hfa%ﬂ%dﬁ}s%g&% B%E%m ﬁ&ﬂ%ﬁg direction, a

on the diTection
enbeerangnedge substantiplly pasallel ftadhadfirshiedgeah (h]rﬁ) edge defining a

?Eggrbr?&eﬁ'%ee tsgifeiqg Hhe:fhna§lrjg %Pﬁﬁ{?lf %Ily? frpeetrﬁgr{ ftot h}g longitudinal

i nveinedtion aridea faurihnegedubstamitiallyl Parallsl tbf’tﬁé ﬂf@édgegl ass
The pe section of

i bre-reinforced m ni u
he i nveRPR¥IRY %?%MVO%%?%%%P &i rcunf er ence
Wth a divintiigthedmdicar6Dh@ at haindidlABTprolRESs Wcﬁfn@r A8t Yaving an

no nore than 70mm nost preferably, no nore
60nANEE stidacy defingparipeer ¢ifrmiermncgians gre@utefrsmgeateﬂmng an

| eaédte?c%lﬂnf@?ér?ceoér%f ﬁrlanélbﬁdmallaﬁﬁ hi h%’@H‘o&%ﬁnauy perpendicular

| ayers. Usual @2/ has no nore
| aytertse panesh th@rl@nere@nmouier chwmfﬁdenoesr@d $@tzstantiadly parallel to

1598 AL 1274V 8RR R ebflor Bf Ab/RY hRqthe method of the

i nvention can ere applicabl e,
respect slbirlghhemmxdvdohatﬁutistwtlaﬂwenl]allyrbéﬁhléérh/ﬁmeloutér surface and

met for king a pj ctlon co sin prov
a8 it oGk PSR BIeES R g PR ueelih s s agtialy paraiil to
aerthg®ngitwdinap@xisor cryogel, the mat having a first
maj or face, a second major face opposi ng the first

maj or face, a first edge defining a |ongitudinal

20di rect i Orhe mheliRs bl cRfHESl, SURBERESrhBYidi
first edge, a thi rdcedge defi ning g,l " %ﬁb@r'iﬁgeé fE&nb Hateria to
the outer surface.

3. The method of claim 2, wherein the facing material is a glass fibre-

reinforced aluminium foil.

25
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.

30 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,



transverse direction that is substantially
perpendi cular to the |ongitudinal direction and a

wo cwptifioszige substantially parallel to the thipdI/Epey/003172

U‘I

appl yi ng an adhesive to the first major face; w nding

the mat around a mandrel to proyde a wound mat havi ng

an i nner surface defining an inner circunference and

an gut errid rieréd Gﬁ‘fahy"oﬂa GHEIRHNsE - sWh@kgm Qﬁ@@fa@n@t@ﬂ ofithe inner
| ongi tudi nal axis whitch is subst antially tqt})ﬂ%pendl cul ar

t o qiisgMpergnes abithe N@qnﬁrféﬁt Bnptdueksr thanr ey errferably not more
an t verse direction

of qp%H%f‘r?ﬁ‘ rh@(f' rePé}EB‘I ego\(/?\gtttj%g‘ édrfmgubst antially

radi ally between the outer surface and the inner

ace e.a_cut e ndi n directio .
S tar T Fletad G Aoy tns Gt @R defbnh B8 rb80as a thickness
Thqoeipértm@hl@t t6| the Mohgitlidindihand aedrsveSendirégtidngi B fdm 3mm to
facing material to the outer surface. 3. The nethod of

cl aﬁ%"? PIRRIRBIYreMSMmde R Mt erial is a gl ass
fibrereinforced alumniumfoil. 4 . The nethod of any
one of clainms 1-3, additionally conprisi ngj provi di ng

as & confen@sthaskofiany qrepel alaiisi bR, whergyeihersigp of wmdmg the mat

Ocorg?trfhtierﬁaﬂbfeﬂ:?htp\‘@@é rét?@ﬁﬁﬁtﬁ&%néf@&tg@ggﬁ a't“?éasrt] 2d preferably at
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conpri se aerogel, "xeroge
anyeast s, cbmplede metafieds. wher ei n the fibre matrix

conprises polyner fibres, mneral wool fibres, ceramc
fibres or m xtures thereof.6. The nmethod of any one of

cl@. nms IrHe mbﬂwfdeefrariyfm\eddafajmmm -8f whdvein theestep of winding the mat
circunference of th ! t is t nore t

o GO NS CrppEasBIFURe i MAGEE JBHER 481 ToTeahan 4 complete
norgtatipae 60mm 7. The net hod of any one of clains

1-6, wherein the mat has a thickness perpendicular to

the | ongitudi nal and transverse directions of from 3nmm

to 1bomnTHerl’ﬁEﬁ{o"E’ibch3én§1rd?fé‘ A RIS 16mh§'em l{ﬁ@ rﬂ?ttng%’m?lid of a fibre

any one of clains 1-7, wherein the step of wndingt
matmatrix irpregaatadevitic 8 igicaswstainnaveragel.he mandr el
through at least 2, preferably at least 3, conplete

rotations.
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;



9. The nethod of any one of clains 1-8, wherein the
step of winding the nmat on the mandrel conprises

WO 2i0attérs2 t he mandrel through no nore than 4 cROPER1089/003172
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rotations. 10. The method of any one of clains 1-9,
wherein the mat is forned of a_fibre matrix
|rrpregnat ed wwth a silica- conté ning aerogel. 11. A

ction,havi a rface definin n_inner

Ci Posnl epLbunG 5HPSaRlav o aieyR Bebien, ik, e Sufded 3R8 e outer
C' sGHade AR eRtendinginaa B@étﬁioh@b@&intlaw ﬁar\ahemb the longitudinal axis
subst antially perpendicular to the planes of the inner
an@f hetripe 8669t er ences, conprising; a wound mat
conprising a matrix of fibres i npregnated with an
aerogel, xerogel or cryogel, having a first major face
and2a sécpipd sealien ateardinggp@idimgl t, rgi@rtmerrqumq"m affagieg material
th 4 aving at |east a
fi ?B% a@erygﬁgarzsug@géﬁgm%ﬁgég%&dv?\}een the inner and

outer surfaces of the pipe section; an adhesive at the

interfage between the fir 0 ce of t

S RE el el Y ALz R ok DSRE agflir s tass
faﬁ@reqﬁau{fb@eaammmfumm mat forming the second Iayer a
split, extending substantially radially between the

i nner surface and the outer surface and extending in a

di pget | Qnﬂﬁblbs%t(ﬁﬁﬁ'ﬁcbbﬂnﬁba'i@'ah?'orfeooit BISmH@r‘lglf?}J@W@bm the pipe

axis of t e sectlion . p1 pe section accord %1
t ose¢tmnmd1d1tlorfajvm|aéra leyepihat FerPESTamingsalued fibges and that does

APk} &finbAkd Bsofl SEroBl {AGGog he pipe section. 13

A prpe sectlon cor ngtoca|m12 wherein the
faC| ng material is glass fibre reinforced al um ni um

g#mlélplﬁgps'%ﬁgﬁ % ﬁ]}%gagq %nglsoggt fgﬂgi§¥ T tﬁ]ﬁggéﬁme);ein the fibre

hamaaml eyraprisdwmpolgmep fibssss minerat aoolifitres f cdramsc ébks or mixtures
that does not conprise aerogel, xerogel or cryogel.

15these i pe section according to any one of clains

11-14, wherein the fibre matrix conprises polyner

fibres, mneral wool fibres, ceramic fibres or
mi ¥8.ur eA Pipsr sB¢tion 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.



16. A pipe section according to any one of clains
11-15, wherein the dianeter of the inner circunference

WO 200004108Dr e t han 100nm preferably not nore tPEHEFDANY03172
nore preferably not nore than 60mm 17. A pipe section
according to any one of clai rrs1%1- 16, wherein the
continuous roll has at |least 2, preferably at |east 3
conpl et : ' j [ :
ondSr &) GPEebod Duolhe D SFEbhOR BERAS 117D, vhehdlh each layer
no ofitheewbhad Matcaspé ¢hicknesgeafsrom Smm tpi ifenrsepafenably from 3mm
according to any one of clains 11-18, wherein the
fi 9§%trix is inmpregnated with a silica-containing
aerogel . 20. A pipe section according to any one of
clainms 11-19, wherein each |ayer of the wound mat has

5a thickness of from3mmto 10mm preferably from 3mm
to 6mMm



