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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to the field of relining a ventilation system, in particular a
ventilation duct.

BACKGROUND

[0002] Ventilation piping or duct systems made of bricks-walls, asbestos elements, metal,
concrete, and the like are used as ventilation ducts. Such piping or duct systems are used in
commercial buildings, apartment buildings, homes and the like, where they eventually develop
problems. These problems can be due to effects of liquids and gases such as corrosion and
erosion or joinings (concrete or tape joinings) being old and may lead to leakage. These
destructive effects can lead to leaks in the ventilation system if the piping or duct system is not
changed or repaired. In order to change the pipes or ducts one often has to tear down parts of
the building, in order to access old pipes or ducts. This is of course very time consuming and
costly. Sometimes, changing or repairing the pipes or ducts is also hazardous due to materials
hazardous to human health being used such as asbestos, which is hazardous when cut. Then
changing or repairing the ventilation ducts may be more or less impossible due to health
problems. At least, the cost when changing or repairing will be very high.

[0003] To repair ventilation ducts is known. For instance repairing with concrete is known. A
"bag" with concrete thereon and adapted to an interior of the ventilation duct is pulled through
the ventilation duct to apply concrete onto the inner walls of the ventilation duct. A drawback
with this method is that it is difficult to provide an even layer of concrete on the inner walls,
especially if a cross-section of the ventilation duct changes to a great extent.

WO 01/96092 A1 discloses a method and apparatus for lining a conduit according to the
preamble of claim 1.

US 2007/0006986 A1 discloses a carrier for a vehicle and a method for the production thereof.

[0004] There are also problems if the cross-section of the ventilation duct is square and not
circular, because the cross-sectional area of the repaired ventilation duct will be smaller than
before because it is difficult or even impossible to distribute the concrete evenly into the sharp
corners of the inner walls of the ventilation duct. A relining tube having circular cross-section
would also reduce cross-section area if a ventilation duct having sharp corners is repaired with
this type of re-lining tube, which is a drawback.

[0005] Not being able to use the ventilation system for several days is of course almost a
problem and a faster method would be highly desirable.
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[0006] It is also highly desirable that the repaired or renovated ventilation duct is able to
withstand high stresses such as no cracks despite the duct itself crack. As an example ducts
made of bricks often crack in the joinings. Similar problems exist in metal ventilation ducts that
have been taped together, since the tape joinings crack after a long period of time. For
ventilation ducts it is important, or often even required by authorities, that they are able to
resist high temperatures in case of fire because the ventilation duct will often be exposed to
very high temperatures in case of a fire.

SUMMARY OF THE INVENTION

[0007] An aspect of the present invention provides a method of re-lining a ventilation duct for a
building. First a flexible composite tube of fire-proof polymer material having at least a flexible
tubular, or tube, fibre-core being impregnated with at ambient temperature self-curing polymer
material is provided through the duct having inner walls and outer walls. Then compressed air
is blown through the flexible composite tube so that the flexible composite tube is formed
against the ventilation duct's inner wall(s) having a particular cross-section. Finally, the polymer
material is allowed to self-cure at ambient temperature.

[0008] The present invention provides an alternative way of relining a ventilation system, in
particular a ventilation duct, which method fulfils the requirements according to the various
aspects and objects mentioned above and below, in particular being non-hazardous and being
able to re-line also ventilation ducts having a square inner cross-section with sharp corners.
The method of the present invention is particularly useful for relining asbestos ventilation ducts
(typically made of asbestos elements) and to increase productivity when renovating ventilation
systems, since the time before the ventilation system can be used again is strongly decreased
compared to prior art methods.

[0009] According to another aspect of the present invention, there is provided a flexible
composite tube for relining a ventilation duct. The flexible composite tube is made of fire-proof
polymer material having at least a flexible tubular, or tube, fibre-core being impregnated with at
ambient temperature self-curing polymer coating material.

[0010] According to an embodiment, the flexible composite tube is T-shaped adapted to form a
junction.

[0011] According to an embodiment, the flexible composite tube is formed as a lid (part of a
tube sewn together) adapted to plug a ventilation duct.

[0012] The invention will now be further described by way of examples and with reference to
drawing figures.

BRIEF DESCRIPTION OF DRAWING FIGURES
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[0013]

Fig. 1a illustrates an embodiment of the method according to the invention, wherein a flexible
tube is used for relining a ventilation duct made of bricks. Fig. 1b illustrates a sectional view
from above along line A-A in Fig. 1a;

Fig. 2a illustrates an embodiment of the flexible tube according to the invention, in a cross-
sectional view along line A-A in Fig. 1a;

Fig. 2b illustrates the same embodiment as in Fig. 2a when blown up; and

Fig. 3 illustrates a T-junction according to an embodiment of the present invention.

DESCRIPTION OF THE INVENTION

[0014] Now is referred to Fig. 1a, which illustrates an embodiment of the method according to
the invention, wherein a flexible tube 30 is used for relining a ventilation duct 20 made of
bricks. The ventilation duct 20 is a typical ventilation duct 20 made of separate duct elements
23, such as conventional clay bricks, or asbestos elements. Air leaks (See arrows Pgir jeak)

through un-tight sealings 21, for instance made of concrete, between the duct elements 23.

[0015] First a flexible composite tube 30 made of fire-proof polymer material having at least a
flexible tubular, or tube, fibre-core 32 being impregnated with at ambient temperature self-
curing polymer material 34 is or has been drawn through the ventilation duct 20 having inner
walls 22 and outer walls 24. Then compressed air from a source (not shown) is blown (See
arrow P;) through the flexible composite tube 30 so that the flexible composite tube 30 is

formed, typically pressed, against the ventilation duct's 20 inner wall(s) 22 having a particular
cross-section (See Fig. 1b). Finally, the self-curing polymer material 34 is allowed to self-cure
at ambient temperature Tampient

[0016] According to an alternative embodiment, the ventilation duct 20 is a system of
ventilation ducts 20.

[0017] According to various embodiments, the temperature can be ambient temperature Tgmp

without or with external heating.

[0018] Fig. 1b illustrates a sectional view from above along line A-A in Fig. 1a. In Fig. 1b it is
shown how the flexible composite tube 30 is pressed against the inner walls 22 of the duct 20.
The cross-section T of the ventilation duct 20 is square in shape having sharp corners 25 into
which the flexible composite tube 30 is pressed. The flexible composite tube 30 is formed
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against the ventilation duct's 20 inter walls 22 having a square cross-section T with sharp inner
corners 25, so that the flexible composite tube is formed also into the sharp inner corners 25
and also has an essentially, or a square cross section T. This is in contrast to prior art, wherein
typically any re-liner such as a re-liner tube (not shown) typically being circular in cross-section
or re-lining material such as concrete on a bag is not able to adapt to the square cross-section
and hence will have much smaller cross-section, which reduce effective area of flow. The
invention provides a flexible tube 30 that is also able to adapt to changing cross-sectional area
T, at least up to 50 % and also to cross-sectional area that changes from circular to square or
vice versa. The flexible composite tube 30 is also able to adapt to bends, and extending parts
of the ventilation duct since it 30 is flexible.

[0019] The method according to an embodiment of the present invention will now be described
with reference to Fig. 1a. A flexible composite tube 30 of fire-proof polymer material having at
least a flexible tubular, or tube, fibre-core 32 being impregnated with at ambient temperature
self-curing polymer material 34 is provided 12, for instance drawn by a weight (as shown by
the arrow) through the duct 20 having inner walls 22 and outer walls 24. Without departing
from the invention, the flexible composite tube 30 can be drawn in opposite direction for
instance by means of a wire or having been provided into the ventilation duct 20 in any other
suitable way, obvious for the skilled person. Preferably, but without limitation thereto, the
flexible composite tube 30 is wringed through the ventilation duct 20 and wringed out by
pressurised air. This embodiment is in particular suitable for ventilation ducts having 90° (or
other sharp bends) bends and solves the problem with not being able to draw the tube 30
through the ventilation duct 20.

[0020] Then, compressed air P, is blown 14 through, in the longitudinal direction (direction of
the arrow Pg) of the ventilation duct 20, the flexible composite tube 30 so that the flexible

composite tube 30 is formed, typically pressed, against the ventilation duct's 20 inner wall(s) 22
having a particular cross-section (T) (As shown in Fig. 1b). Then, the self-curing polymer 34
impregnating the fibre-core 32 is allowed to cure at ambient temperature T yp providing a
flexible re-lining for the ventilation duct 20. The re-lining is fire-resistant so that in case of a fire,
the ventilation duct 20 will not burn or melt as easy as without the re-lining according to the
invention. The re-lining according to the invention is flexible so that cracks or other movements
in the walls of the ventilation duct 20 will not crack the flexible tube 30. In this way, a sealed
ventilation duct 20 will always be provided.

[0021] The method typically takes 24-48 hours to perform and complete for a conventional
ventilation system in a 3-5 stories building and results in a strong, chemically, mechanically and
thermally resistant relining of the interior of the ventilation system, in particular the duct. An
advantage compared to prior art methods is that the invented method does not require
additional heating to cure the flexible composite tube.

[0022] According to an embodiment of the present invention, the flexible composite tube 30 is
very flexible, up to 50 % increased cross-sectional area T, compared to other wall coverings or
re-lining materials and/or methods. The flexible composite tube 30 also handles sharp bends
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of the ventilation duct 20, such as 90° bends.

[0023] Now is referred to Fig. 2a illustrating an embodiment of the flexible tube according to
the invention before being blown-up, in a cross-sectional view along line A-Ain Fig. 1a and Fig.
2b illustrating the same flexible tube 30 after being blown-up.

[0024] According to an embodiment of the present invention, there is provided a flexible
composite tube 30 for relining a ventilation duct (not shown in this figure). The flexible
composite tube 30 is made of fire-proof polymer material having at least a flexible tubular, or
tube, fibre-core 32 being impregnated with at ambient temperature self-curing polymer
material 34.

[0025] An example of a flexible tubular, or tube, fibre-core 32 that can be used is a woven
flexible tube made of reinforcing fibres such as glass-fibres, Kevlar® fibres or Dacron® fibres,
but any type of fibre suitable for a flexible tubular, or tube, fibre-core 32 that can be
impregnated with a self-curing polymer 34 can be used instead provided the fibres of the
tubular, or tube, fibre-core 32 are fire resistant and capable of being impregnated with the self-
curing polymer 34.

[0026] The self-curing polymer 34 impregnating the flexible fibre-core 32 can be applied in any
suitable way. The self-curing polymer can be a silane-based polymer composition or any other
fire-resistant self-curing polymer. Linear silanes such as mono-di-, tri, tetra-silanes can be
used. Alternatively, branched silanes such as silyl, disilanyl etc. can be used. Other
compositions based on Si may also be used instead.

[0027] It is also possible to apply thicker polymer layer than known technology, which implies
better wear resistance and insulation compared to known methods. A thickness t of the wall
made up of the fibre-core 32 and the self-curing polymer 34 is between 2-6 mm. This implies
high wear-resistance and heat-insulating properties compared to prior art re-lining. The
invention also reduces problems with noise.

[0028] Now is referred to Fig. 3 illustrates a T-junction 40 according to an embodiment of the
present invention. The T-junction 40 is made of a flexible composite tube for relining a
ventilation duct. The T-junction 40 is made of fire-proof polymer material having at least a
flexible tube fibre-core 32 being impregnated with at ambient temperature self-curing polymer
material 34. The T-junction is adapted to receive the flexible composite tube 30 as shown and
described in relation to Fig. 2a. By means of the T-junction 40 having received the flexible
composite tube 30 it is possible to easily, for instance by means of a knife, and without drilling,
cut a hole 42 inside the T-junction to be able to form a T-junction on site when renovating or
building ventilation ducts (not shown).

REFERENCES CITED IN THE DESCRIPTION
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This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o WOOTOB092A1 (08831
o US20070008080A1 [GE03]
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Patentkrav
1. Fremgangsmade til genforing af en ventilationskanal (20) til en bygning
omfattende trinnene:

5 - at tilvejebringe (12) et fleksibelt kompositrgr (30) af brandsikkert
polymermateriale, der har mindst en fleksibel rgrformet fiberkerne (32),
der er impraegneret med, ved omgivelsestemperaturen, selvhaerdende
polymermateriale (34) gennem kanalen (20), der har indre vaegge (22) og
yvdre vaegge (24) og er kendetegnet ved, at ventilationskanalen har et

10 firkantet tvaersnit (T) med skarpe indre hjgrner (25); idet fremgangsmaden
er yderligere kendetegnet ved at blaese (14) trykluft gennem det fleksible
kompositrgr, saledes at det fleksible kompositrgr formes mod
ventilationskanalens (20) indre vaeg(ge) (22), saledes at det fleksible
kompositrgr (30) er formet ogsa i de skarpe indre hjgrner (25), og tillader

15 den selvhaerdende polymer (34) at selvhaerde ved omgivelsestemperaturen
(Tamb).

2. Fremgangsmade ifglge krav 1, hvor ventilationskanalen (20) er et system af
ventilationskanaler (20).

20
3. Fremgangsmade ifglge krav 1, hvor temperaturen er omgivelsestemperaturen

(Tamb) uden ekstern opvarmning.

4. Fremgangsmade ifglge krav 1, hvor det fleksible kompositrgr (30) er T-formet
25 (40) tilpasset til at danne et forbindelsespunkt.

5. Fremgangsmade ifglge krav 1, hvor det fleksible kompositrgr (30) er dannet
som et 1&g, der er tilpasset til at tilproppe en ventilationskanal.

30
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DRAWINGS

Tamb

A-A
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FIG. 2b




