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(57) Abstract: Packer for use when repairing underground pipe systems, where said pa'cker comprises a flexible and/or expandable

main body portion surrounding a hollow interior, said body portion having an elongated shape de:

ning first and second ends

either end of the main body portion, and where heatmg means are arranged in the packer for heating the packer or at least the surface

o of the packer, and means are provided for pressurizing the interior of the packer thereby expanding the packer.
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Heatable packer

Field of the Invention
The present invention 1s directed to a heatable packer as well as a method of using

such a packer for repairing underground pipes.

Background of the Invention

In the art a number of no-dig methods for repairing underground pipes are used.
Common for most of these methods and devices used 1n the methods 1s the fact that
they seek out the point of the pipe where breakage or damage has occurred and with
various means removes any debris resulting from the damage. At this point a number
of different methods find use, for example 1n one method a very long and thin “stock-
ing” 1s introduced 1nto the pipe section which stocking afterwards 1s inflated and a
hardenable mass, for example an epoxy 1s applied to the inside of the stocking thereby

creating a new interior pipe inside the existing pipe 1n a relining process.

Other systems include the use of a packer where a suitable packer 1s selected depend-
1ng on the size of the pipe, the distance to the damage, the extent of the damage etc.
Before the packer 1s positioned in the damaged area, repair materials, typically in the
shape of a reinforcement mat, for example a glass or carbon fibre mat impregnated
with a hardenable mass, for example cement-based or epoxy-based, 1s arranged on the
outside of the packer. These preparations (repair materials etc) are carried out outside
the pipe 1n order for personnel to be able to carry out the process. Typically the works
will be handled in a manhole or above ground. After having mixed the hardenable
mass and positioned the mat correctly on the packer the packer 1s transported, 1.e.
pulled, pushed or otherwise moved along inside the pipe until it reaches the position
where the repair patch/repair materials are to be applied to the damage in the under-

aground pipe.

Once the packer reaches its desired position the packer 1s inflated whereby the repair

materials are urged against the sidewall of the pipe. At this time the packer 1s left in
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place in order to allow the hardenable cement-based or epoxy-based mass to harden
and adhere to the inside of the pipe. This process typically takes a few hours after
which the packer 1s deflated and removed again leaving the repair patch/repair materi-

al 1n place, hopefully having repaired the damage to the pipe system.

These methods are all well-known 1n the art, but do have substantial disadvantages
and drawbacks which the present invention addresses, particularly relating to the

method implementing a packer.

The repair materials typically comprise some type of flexible mat, for example made
from glass fibres or carbon fibres, which mat 1s suitable to be embedded 1n or impreg-
nated with a hardenable mass, typically cement-based or epoxy-based. When working
with hardenable masses there 1s typically a set period of time available (opening time)
in order to mix and apply the material after which a certain period (setting time) 1s
required before the material has reached its desired strength or the necessary strength
1n order to remove the scaffolding, in this case the packer. Normally, the fast reaction
time (setting time) and thereby the less time consuming process also only leaves the
minimum time available for applying the material to the packer (opening time), posi-
tion the packer in the correct position relative to the damage to the pipe and inflating
the packer 1n the desired position for the required setting time. It would be desirable to
have a longer working time, 1.e. more time to prepare the mixture and the repair patch
on the packer and more time to guide and introduce the packer into the correct posi-
tion 1n the damaged pipe system and time to inflate and ensure that the packer 1s 1n the
correct position before the open time of the material has run out, 1.e. before 1t sets such
that 1t becomes impossible to work. Therefore a longer opening time 1s desirable and
at the same time a shorter setting time 1s desirable, in that once the packer 1s inflated
and urging the repair materials into the damaged part of the pipe, this time can only be

used for putting things away, cleaning and waiting.

For typical products used for these processes the opening time can be selected for ex-
ample as material having an opening ttme of 50 minutes which 1n turn requires four
hours curing time or half an hour opening time requiring three hours hardening time,

15 minutes opening time requiring one and a half hour curing time and finally a very
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fast material only having an opening time of 8 minutes and requiring only half an hour

curing time.

The opening time 1s used for mixing the materials which are typically two-component
materials, 1.e. a base material and a hardener, which needs to be mixed thoroughly in
order to ensure a satistying result, placing the repair materials on the flexible packer,
introducing the packer into the correct position inside the pipe system and inflating the
packer to a desired pressure 1n order to apply the repair materials 1n the correct posi-
tion. Depending on how far the damaged area 1s from the nearest manhole, 1t 1s very
often very difficult to use materials having a very fast reaction or short opening time.
One factor which 1s advantageous to this part of the job 1s the fact that typically in a
sewer the temperature will be 6-8°C relatively constant around the year whereas the
reaction times/opening times mentioned above are calculated at 20°C. The lower tem-
perature will naturally slow down the chemical reactions and thereby increase the
opening times allowing the workers more time to mix, place and position the repair
materials 1n the correct position. It 1s, however, not significantly more time that may
be obtained in this manner. On the other hand, the low temperature also provides a
serious set-back for the process in that the setting time/curing time of the matenals
will also be substantially longer. The curing time 1s for personnel reasons to be con-
sidered mainly as wasted time, both with respect to the personnel waiting around for
the patch to cure, but also for the investment in machinery and equipment which 1s
used during the process. These factors naturally make the entire process overly costly

in comparison with the work which 1s 1n fact achieved.

Object of the Invention

Consequently 1t 1s the object of the present invention to improve this method.

Description of the Invention

The present invention addresses this by providing a packer for use when repairing
underground pipe systems, where said packer comprises a flexible and/or expandable
main body portion surrounding a hollow interior, said body portion having an elongat-
ed shape defining first and second ends in either end of the main body portion, and
where heating means are arranged in the packer for heating the packer or at least the
surface of the packer, and means are provided for pressurizing the interior of the

packer thereby expanding the packer.
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Especially the provision of a heating means inside the packer which heating means
can be activated from a remote position makes 1t possible to shorten the waiting/waste
time associated with personnel waiting for the repair material to achieve the specified
curing, 1.e. gaining the necessary curing time, for example up to three hours for some
materials. Tests with the system incorporating a heating means inside the packer have
indicated that the waiting time can easily be halved, and as such the provision of heat-
ing means efficiently shortens the waiting time and thereby improves the overall

method.

In this way i1t becomes possible to use the products which have a longer opening time
and by activating the heating means shorten the curing time thereby achieving the best
of both, 1.e. the longest available time 1n order to prepare the packer in 1ts correct posi-
tion and the shortest possible curing time before being able to remove and retract the

packer.

In a further advantageous embodiment of the invention means for heating the packer
1s 1n the shape of one or more heatable wire(s) arranged 1nside the interior of the pack-
er. Naturally depending on the size of the packer one or more heatable wires may be
arranged 1nside the packer and the electrical connection or connections to the energy
source providing the heat may be a common manifold or outlet arranged in one end of

the packer.

In a still further advantageous embodiment of the invention one or more flexible bulk-
heads are provided inside the hollow interior, each bulkhead arranged substantially
cross-wise relative to the elongated shape of the body portion, where each bulkhead 1s

provided with a number of apertures, allowing the heatable wire(s) to pass through the

bulkhead.

It 1s necessary that the bulkheads are flexible as they will need to be deformable to-
gether with the packer as the packer 1s expanded as already mentioned above when 1t
reaches the desired position 1nside the pipe. The apertures provided in the bulkheads
allow the heating means, for example in the shape of heatable wires, to pass through

the entire length of the packer and at the same time guide them to an arrangement such
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that 1n applications where a number heatable wires are positioned 1nside the packer the
bulkheads will ensure that they are evenly distributed inside the interior and do not

accumulate at the bottom of the packer due to the influence of gravity.

In a still further advantageous embodiment of the invention the means for heating the
packer 1s 1n the shape of filaments embedded 1n the material of the main body portion,
alternatively the filaments are loosely arranged in envelopes, said envelopes being
embedded 1n the material, such that as the packer expands the envelopes will deform,
without deforming the filaments, or where at least part of the material from which the

body portion 1s made 1s electrically heatable.

In this alternative embodiment the heating means 1s integrated into the packer as such
and will therefore be much closer to the surface where the heat 1s desired 1n order to
cure the repair materials. Due to the expansion of the packer once 1t 1s 1n position, the
filaments may be very fragile and easy to damage. In order to address this the heating
filaments may be provided in envelopes such that the envelopes will deform without

touching the filaments as such.

In a still further advantageous embodiment of the invention the first first and/or sec-
ond ends comprises plugs fastened to the main body portion, where the plug in the
first end 1s provided with means for connecting the interior of the packer to a source of
pressurized medium and a source of electrical energy. Although the packer may be 1n
the shape of a balloon, 1.e. a continuous, flexible, spherical body, it 1s advantageous to
have a packer which 1s in the shape of a cylindrical tube section and provided with
plugs 1n either end. The plugs are fastened to the main body portion, for example by a
sealant or welding when possible or any other means which renders the packer as such
substantially air tight such that 1t 1s possible to achieve a desired pressure in order to
expand the packer inside the main body portion. Consequently, the term “airtight”
shall 1n this context therefore be understood as sufficiently tight in order to be able to
generate enough pressure 1nside the packer such that sufficient expansion and pressure
will be generated 1n order to fulfil 1ts purpose of forcing/urging the repair maternal 1nto
close and solid contact with the damaged area of the pipe system. Furthermore, a plug
may be provided with connection means both for connecting to a source of pressur-

1zed medium, but also to a source of electrical energy in the case where the heating
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means are electrical wires. The plugs may be made relatively rigid such that 1t 1s easier

to control and handle the connection means.

In a still further advantageous embodiment of the invention the pressurized medium 1s

air or o1l or water.

Although the preferred material 1s to use pressurized air as this 1s readily available and
may easily be discarded inside any sewer system, 1t 1s also advantageous 1n some em-
bodiments of the invention to use an oil-based fluid or water as these have a higher
heat conductivity than air as such. In these applications 1t 1s typical to have a reservoir
of o1l or water provided at the other end of the connection to the packer such that
when 1t 1s desirable to retract the packer from the position where 1t has carried out its
repair procedure, the medium, be 1t o1l or water, 1s sucked out and pumped back into

the reservoir for further or repeated use.

As the heating means are arranged inside the packer there 1s no heat loss through the
pipe system which could otherwise be the case should the medium be heated 1n the
reservoir before being introduced into the packer. This also further improves the effi-

ciency of the invention.

In a still further advantageous embodiment of the invention the main body portion 1s
substantially cylindrical and made from a polymer material or a modified and/or rein-
forced rubber material and where said material 1s only expandable 1n a radial direction

relative to the longitudinal axis of the cylinder.

By providing expansion only in the radial direction it 1s achieved that as the packer
and the repair material comes into contact with the inside wall of the pipe the packer
will only urge the repair material into contact with the side of the wall in or from a
direction perpendicular to the wall (1.e. 1n the radial direction) and not due to unde-
sired longitudinal expansion also force the material in a direction parallel to the side of
the wall. In this manner 1t 1s achieved that no separation or segregation (stretching) of

the materials occurs.
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In a still further advantageous embodiment of the invention the heating means 1S con-
trolled to a surface temperature range between 15 to 105°C, more preferred 25 to 85°C
and most preferred 50 — 60°C. At these temperatures the materials do not experience
temperature deformations and at the same time the temperature 1s sufficiently elevated
1n order to achieve the shorter curing times which 1n turn allow for a more rapid over-

all 1nstallation process.

In a further embodiment the packer 1s provided with one or more wheels arranged on
the outside of the packer. This 1s especially advantageous for large pipe diameters
where the packer needs to be transported a substantial distance into the pipe system
betore application of the repair process. Due to the wheels the friction between the
bottom of the pipe and the packer i1s greatly reduced, and it becomes easier and less of

a task to arrange the packer 1n 1ts correct position.

The 1nvention 1s also directed at a method of repairing an underground pipe using a

packer as described above, where the method comprises the following steps:

a. Localizing the damaged pipe, the size of the breakage and the diameter
of the pipe

b. Selecting a packer according to any of claims 1 to 9, said packer having
a size smaller than the diameter of the pipe when not inflated and a di-
ameter larger than the damaged pipe when inflated;

c. Connecting the selected packer to a source of pressurized medium —
typically air, and a source of electric energy;

d. Applying repair materials to the outside of the packer in sufficient
amounts to cover and repair the breakage:;

e. (Guide and position the packer with the repair materials into the site of
the damage/breakage:;

f. Introduce pressurized medium 1nto the packer, thereby expanding the
packer, such that the repair materials comes 1nto contact with the site of
repair,

o Either simultaneously or after pressurized medium 1s introduced 1nto
the packer, the heatable wires are activated, increasing the temperature

of the packer to a desired temperature selected between 15 and 105 °C;
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h. Maintaining pressure and temperature 1n the packer during the speci-
fied curing time for the particular repair materials used;
1. Turning off the heating means, deflating the packer and withdrawing

the packer from the site.

Description of the Drawing

The invention will now be described with reference to the accompanying drawings in

which

Figure 1 1llustrates a schematic cross-section through a packer,

Figure 2 1llustrates the same packer 1in an inflated mode,

Figure 3 1llustrates schematically an embedded heating filament.

Figure 4 1llustrates a packer 10 which 1s ready to be inserted into a sewage

pipe for carrying out a repair procedure

Detailed Description of the Invention

In figure 1 1s 1llustrated a schematic cross-section through a packer 10 according to the
invention. The packer 10 comprises a flexible and/or expandable main body portion 1
surrounding a hollow interior portion 2. The body portion 1 has an elongated shape
defining first and second ends 3, 4. Heating means 20 are arranged 1nside the packer
for heating the packer. Furthermore, means 21 are provided for attaching a source of
pressurized medium to the packer thereby providing the possibility of expanding the
flexible and/or expandable main body portion 1 of the packer 10. In the illustrated
embodiment the packer 10 1s provided with three flexible bulkheads 5, 6, 7. Each
bulkhead 5, 6, 7 1s provided with apertures (not 1llustrated) in order to maintain the
heating element 20 1n a substantially fixed position 1nside the packer. In the first and
second ends 3, 4 of the packer 10 1s provided plugs 12, 13. The plugs are in this em-
bodiment adhered to the inside of the main body portion 1 by a suitable adhesive or a

weld and furthermore fastened with a tie clamp 13, 16.

The plug 12 1n the first end 3 1s provided with connection means 17 connecting the
electrical heating element to a source of electrical energy. Furthermore a connector 18
1s provided 1n this instance for connecting the interior 2 of the packer 10 with a source
of pressurized air. In other embodiments 1t 1s foreseen that the hollow interior may be

connected to a source of water or o1l 1n order to expand the main body portion 1.



10

15

20

25

30

CA 02929551 2015-11-25

WO 2014/190999 PCT/DK2014/050147

In figure 2 1s 1llustrated the same packer in an inflated mode where the main body
portion 1° due to pressure inside the hollow interior 2 has expanded such that the main
body portion 1’ 1s 1n contact with the interior wall 22 of a sewage pipe. The bulkheads
5’7, 6°, 7" have expanded correspondingly such that the electrical heating member 20
maintains 1ts original position inside the hollow interior 2. In this embodiment 1t 1s
foreseen that the main body portion 1° 1s designed such that 1t may only expand radial-
ly, 1.e. radially from the axis 25 of the sewage pipe. In this manner any movement of
the repair patch 1n the axial direction 1s avoided thereby ensuring that the patch 1s not
stretched or damaged due to the longitudinal extension of the packer caused by the

elevated pressure/expansion of the hollow interior.

The 1nlet for pressurized media 21 1s connected to a flexible pipe 23 which 1n the other
end (not 1llustrated) 1s connected to means for generating an elevated air pressure suf-
ficient to expand the packer 10 inside the sewage pipe. In the same manner the electri-
cal heating element 20 1s provided with electrical connection means 24 connecting the

heating element 20 to a source of electrical energy.

Turning to figure 3 a schematic illustration of an embedded heating filament 30 1s
tllustrated. The heating filament 30 1s placed 1n an envelope 32 which envelope 1s 1n-
tegrated 1into the material from which the main body portion 1 1s manufactured. In the
1llustration only a very small section of the main body portion 1 1s schematically 1llus-
trated. It 1s foreseen that electrical filaments and envelopes 30, 32 may be arranged at
suitable intervals parallel to the longitudinal axis of the main body portion in order to
be able to heat the packer and more specifically heat the surface of the packer in order

to speed up the curing process.

As the main body portion 1 1s expanded as 1llustrated with reference to figure 2 from a
state as illustrated 1n figure 1, the material from which the main body portion 1 1s
manufactured will be exposed to pulling forces in a peripheral direction as illustrated
by the arrow 34. The peripheral direction 1s to be understood as the direction orthogo-
nal to a radial in that as the diameter of the packer 10 expands, the material of the
main body portion 1 will be drawn out and be thinner 1n fact creating forces indicated

by the arrow 34. As the envelopes are integrated in the material and the heating fila-
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ments 30 are loosely arranged inside the envelopes, only the envelopes will be influ-
enced by the expansion of the main body portion 1 and as such the filaments will be
unharmed. In this manner it 1s possible to provide heating very close to the surface of
the packer and thereby create a more homogenous and faster heating capability for

example achieved with the embodiments described above.

In figure 4 1s 1llustrated a packer 10 which 1s ready to be inserted into a sewage pipe
for carrying out a repair procedure. The packer 10 1s on the exterior surface of the
main body portion 1 provided with packaging material 40 in the shape of in this em-
bodiment a glass-fibre mat impregnated with an epoxy compound. The extent of the
patch 40 1s such that once the packer 10 1s positioned correctly in the sewage pipe, 1.¢.
superposed the damaged part of the pipe, expansion of the packer as illustrated with
reference to figure 2 will cause the repair patch 40 to substantially cover the damaged
area and an undamaged section around the damage. The heating means, be 1t filaments
as described above with reference to figure 3 or a heating element as illustrated in
figures 1 and 2, will then be activated in order to elevate the temperature. Inside sewer
pipes the temperature will typically be 6-8°C all year round, and 1n order to speed up
the setting process of the epoxy compound the temperature will typically be increased
to around 50-60°C. The temperature itself will have no detrimental effect on the mate-
rial characteristics of the epoxy, but will speed up the setting process and as such
shorten the time needed before the repair patch has reached sufficient strength such

that the packer 10 may be deflated and removed from the site.

Having described the invention with reference to specific embodiments 1t 1s to be un-
derstood that modifications and changes of the specific embodiments are contemplat-

ed within the scope of the appended claims.
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CLAIMS

1. Packer for use when repairing underground pipe systems, where said packer

comprises a flexible and/or expandable main body portion surrounding a hol-
low interior, said body portion having an elongated shape defining first and
second ends 1n either end of the main body portion, and where heating means
are arranged 1n the packer for heating the packer or at least the surface of the
packer, and means are provided for pressurizing the interior of the packer

thereby expanding the packer.

Packer according to claim 1, wherein the means for heating the packer 1s in the
shape of one or more heatable wire(s) arranged 1nside the interior of the pack-

CI.

Packer according to claim 2, characterized 1n that one or more flexible bulk-
heads are provided 1nside the hollow interior, each bulkhead arranged substan-
tially cross-wise relative to the elongated shape of the body portion, where

each bulkhead 1s provided with a number of apertures, allowing the heatable

wire(s) to pass through the bulkhead.

Packer according to claim 1 wherein the means for heating the packer 1s 1n the
shape of filaments embedded in the material of the main body portion, alterna-
tively the filaments are loosely arranged 1n envelopes, said envelopes being
embedded 1n the matenial, such that as the packer expands the envelopes will
deform, without deforming the filaments, or where at least part of the material

from which the body portion 1s made 1s electrically heatable.

Packer according to any of claims 1 to 4 wherein the first and/or second ends

comprises plugs fastened to the main body portion, where the plug 1n the first
end 1s provided with means for connecting the interior of the packer to a

source of pressurized medium and a source of electrical energy.
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Packer according to claim 5 wherein the pressurized medium 1s air or o1l or

water.

Packer according to any preceding claim characterized in that the main body
portion 1s substantially cylindrical and made from a polymer material or a
modified and/or reinforced rubber material and where said material 1s only ex-

pandable 1n a radial direction relative to the longitudinal axis of the cylinder.

Packer according to any preceding claim wherein the heating means 1s con-

trolled to a surface temperature range between 15 to 105 °C, more preferred 25

to 85 °C and most preferred 50 — 60 °C.

Packer according to any preceding claim characterized in that the packer 1s

provided with one or more wheels arranged on the outside of the packer.

Method of repairing an underground pipe using a packer according to any of
claims 1 to 9 comprising the following steps:
a. Localizing the damaged pipe, the size of the breakage and the diameter
of the pipe
b. Selecting a packer according to any of claims 1 to 9, said packer having
a size smaller than the diameter of the pipe when not inflated and a di-
ameter larger than the damaged pipe when inflated;
c. Connecting the selected packer to a source of pressurized medium —
typically air, and a source of electric energy:;
d. Applying repair materials to the outside of the packer in sufficient
amounts to cover and repair the breakage:;
e. Guide and position the packer with the repair materials into the site of
the damage/breakage:;
f. Introduce pressurized medium 1nto the packer, thereby expanding the
packer, such that the repair materials comes 1nto contact with the site of

repair,
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o Either simultaneously or after pressurized medium 1s introduced into
the packer, the heating means are activated, increasing the temperature
of the packer to a desired temperature selected between 15 and 105 °C;

h. Maintaining pressure and temperature in the packer during the speci-
fied curing time for the particular repair materials used;

1. Turning off the heating means, deflating the packer and withdrawing

the packer from the site.
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