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DESCRIPTION

[0001] The subject of the invention is a method for the manufacture of a heat shrink sleeve made of cross-linked HDPE plastic,
used in the construction of heat distribution networks, used in a pre-insulated pipe system.

Current state of technology

[0002] Pre-insulated pipes used in the construction of external heat distribution networks placed directly in the ground and
connected to each other in a known manner form a pre-insulated pipeline. In accordance with the known method the sleeve is
placed in front of the connection on one of the ends of the pre-insulated pipe, without heat insulation and protective jacket, then
the ends of the pipes or pre-insulated profiles are connected together by welding. After the ends of the pipes are connected the
sleeve is moved over the place of connection and is heat-shrunk. The space created between the sleeve and the non-insulated
pipe ends after they are connected by weld is filled with insulating foam through a filling opening placed in the sleeve. The ends of
the sleeve are sealed by wrapping them with self-adhesive, heat-shrink tape. In the known solutions the internal part of the sleeve
is covered with the glue for connecting with the protective jacket of the pre-insulated pipe. Also known are insulating splints, which
are placed before the sleeve is placed over the weld. When the heat shrink sleeve is used, the ends of the sleeve may be shrunk
over the heat insulation next to the weld.

[0003] Polish patent specification PL380355, corresponding to the patent publication PL205918B1, discloses a heat shrink muff
which has the shape of a pipe profile from radiation cross-linked polyethylene, advantageously with a polygonal cross-section.
This muff is characterized by the fact that the surface of the pipe profile around the insulating foaming agent filling opening is not
cross-linked. On the profile wall at least one insulating foaming agent opening is located. It is advantageous when the pipe profile
has on its ends the bells with a higher diameter, which facilitates the sliding of the muff over the external pipe of pre-insulation,
from one and from the other side, and then the clamping of bells by heating over the pre-insulations jacket. The bell of the muff
has a layer of sealant placed on a part of its inner surface.

[0004] The method of manufacture of the heat shrink muff in accordance with this prior art document is characterized by the fact,
that before the polyethylene pipe profile is moved into the working space of the electron accelerator the area of the surface
material used for every foaming agent filling opening is protected against the electron beam. The protection may be, for example,
a covering of this zone with the opening with a screen, which absorbs the accelerator radiation. After the entire profile cools down
to the ambient temperature the non-cross-linked surfaces are holed to form foaming agent filing openings. The non-cross-linked
surface around the foaming agent filing openings enables the use of non cross-linked polyethylene plugs for plugging the
opening, and connecting the plug with the opening, which ensures a hermetic connection which guarantees resistance against
humidity penetrating into the muff.

[0005] According to the patent specification US 2001/041235 (TAILOR DILIP K [CA] ET. AL), a heat shrinkable component in the
form of a pipe profile from cross-linked polyethylene, containing at least one opening for foaming agent filling for heat insulation,
is known, being said that the pipe component is made by extrusion from polyethylene and then cross-linked, and has a non cross-
linked surface around the openings for foaming agent filling.

[0006] The pipe sleeve is made from cross-linked plastic and the heat shrink sleeve is made of the plastic cross-linked to a
smaller degree than the pipe sleeve. The heat shrink sleeve has a rounded shape, or circular one in other variety, and may
contain a strip in elongated shape, placed along the sleeve axis on its outer surface, or on its internal surface in other variety.
The methods for welding the heat shrink sleeves with the pipe sleeves can be similar to the methods employed at making the
relatively not cross-linked component of the internal pipe, described under WO 98/21517. The heat shrink sleeves can be placed
on the pipe sleeve before or after expansion; for example, they can be fused or welded with the pipe sleeve, however, if they are
cross-linked, they can be bonded by means of a standard adhesive and then fused or welded with the sleeve.

The essence of the invention

[0007] The goal of the solution presented in the invention is the creation of a heat shrink sleeve, in which the surface around the
foaming agent filling openings will enable the joining of a weldable plug for the closing of the openings made of non cross-linked
polyethylene, with the profile of the sleeve made of polyethylene through the process of extrusion, and then cross-linked using a
silane method to PE-Xb.
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[0008] The heat shrink sleeve created in accordance with the invention has the shape of a cylindrical section of a pipe profile
made of silane method cross-linked polyethylene PE-Xb. The sleeve possess at least one foaming agent filing opening for
providing the heat insulation at the place of the weld between the pre-insulated pipes. The removal of air from the system
required more openings, advantageously two. The sleeve is characterized by the surface of the pipe profile around foaming agent
filling openings being non-cross-linked. Such a non-cross-linked surface is obtained by welding in a patch from non-cross-linked
polyethylene inside or outside of the pipe profile in the places where the foaming agent filling openings are located. The patch
has a shape of a flat disc with a thickness of 2-8 mm and a diameter of two to several times that of the upper surface of the
welded conical plug for closing the openings. The surface of the welded patch has the shape of the surface of the pipe profile in
the place where it is welded.

[0009] The characteristic feature of the non-cross-linked polyethylene patch is the ability to be thermally connected by welding
with a pipe profile made of silane method cross-linked polyethylene PE-Xb and easy hot connection with non-cross-linked
polyethylene of the plug, which is used to close the openings after the sleeve is filled with foaming agent. The pipe profile is
roughened mechanically at the ends of the internal side, in order to apply a layer of a hot melt glue or has an applied layer of
glue for connection with the external cover of the pre-insulation layer of the pre-insulated heat distribution pipe. In another variety
the heat shrink sleeve made of cross-linked polyethylene PE-Xb has a shape of the pipe section with a cross-section of a

polygon.

[0010] The current invention is a method of manufacture of a heat shrink sleeve according to the method steps of claim 1. The
method consists of a straight pipe section with a round cross-section, made through an extrusion process from silane method
cross-linked polyethylene PE-Xb, being cut into sections with, advantageously an identical length of 50-70 cm, which form pipe
profiles. Then the foaming agent filling openings, advantageously, a size of 20-50 mm are made in the pipe profile. The method of
manufacture of a heat shrink sleeve in accordance with the invention is characterized by the pipe profile with openings being
introduced into a device, in which at the melting temperature of the silane method cross-linked high density polyethylene PE-Xb
the process of welding the patch of non-cross-linked polyethylene is conducted. Advantageously, the process of welding a flat
disc consists of it being heated to a temperature of approximately 200°C in a heating furnace, while at the same time a device is
used to heat a pipe profile to temperature of approximately 200°C. Advantageously, the non-cross-linked polyethylene disc
heated to the required temperature is placed inside or outside of the pipe profile in the places where the foaming agent filling
openings are found and by being hot pressed, for example by a hydraulic press, for a period of 2 to 5 minutes they are
connected. After the patch is welded, the pipe profile is cooled down to ambient temperature. The ends of the pipe profile are
machined, in order to ensure it is roughened , and then advantageously a layer of sealing got melt glue is placed on the surface,
and protected against weather conditions and dirt, for example with a foil. The pipe profiles may have a polygonal cross-section.

Advantageous features of the invention

[0011] The solution in accordance with the invention enables the obtaining of a non-cross-linked surface around the foaming
agent filling openings in a pipe profile made of PE-Xb cross-linked polyethylene. The non-cross-linked surface in which the
openings are made enables the use of non-cross-linked polyethylene weldable plugs to closed them after the sleeve is filled with
foaming agent, as a result of easy bonding and connection between both non-cross-linked materials, The non-cross-linked
surface is obtained through a process of welding a patch of non-cross-linked polyethylene which connects to a cross-liked
polyethylene of the pipe profile.

Example realizations

[0012] The subject of the invention was shown in an example realization on the attached drawing, where Fig. 1 presents a sleeve
with a patch welded on the outside of the pipe profile, in a lengthwise cross-section, and Fig. 2 presents a sleeve with a patch
welded on the inside of the pipe profile, in a lengthwise cross-section.

18t Example

[0013] The method of manufacture of heat shrink sleeve consists of a straight pipe section with a round cross-section, made
thought an extrusion process from polyethylene, which is then silane method cross-linked to PE-Xb, being cut into identical length
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pipe profiles (1) with a length of 80 cm. Then two foaming agent filling openings (3) with a diameter of 40 mm are made in the
surface of the pipe profile. The method of manufacture of a heat shrink sleeve in accordance with the invention is characterized
by the pipe profile (1) with openings (3) being introduced into a device, in which at the melting temperature of the silane method
cross-linked polyethylene PE-Xb the process of welding a patch of non-cross-linked polyethylene, consisting of a flat disc with a
thickness of 6 mm and a diameter of 70 mm, is conducted. The process of welding a patch in the shape of a flat disc made of
non-cross-linked polyethylene consists of it being heated to a temperature of approximately 200°C in a heating furnace, while at
the same time a device is used to heat a pipe profile (1) to a temperature of 200°C. The non-cross-linked polyethylene disc
heated to the required temperature is placed on the outer surface of the pipe profile (1) in the places where the foaming agent
filling openings (3) are found and by being pressed together with a hydraulic press for a period of 5 minutes, they are connected.
After the patch is welded, the pipe profile (1) is cooled down to ambient temperature. The ends of the pipe profile (1) are
machined on the inside, in order to ensure it is roughened. Alayer of sealing hot melt glue is placed on the roughened surface,
and protected with a foil.

[0014] In ancther example of manufacturing version the heat shrink sleeve made of a pipe profile (1) has a polygonal cross-
section.

2"d Example

[0015] The method of manufacture of a heat shrink sleeve consists of a straight pipe section with a round cross-section, made
though an extrusion process from polyethylene, which is then silane method cross-linked to PE-Xb, being cut into identical length
pipe profiles (1) with a length of 60 cm. Then two foaming agent filling openings (3) with a diameter of 40 mm are made in the
surface of the pipe profile. The method of manufacture of a heat shrink sleeve in accordance with the invention is characterized
by the pipe profile (1) with openings (3) being introduced into a device, in which at the melting temperature of the silane method
cross-linked polyethylene PE-Xb the process of welding a patch of non-cross-linked polyethylene, consisting of a flat disc with a
thickness of 6 mm and a diameter of 70 mm, is conducted. The process of welding a patch in the shape of a flat disc made of
non-cross-linked polyethylene consists of it being heated to a temperature of approximately 200°C in a heating furnace, while at
the same time a device is used to heat a pipe profile (1) to a temperature of 200°C. The non-cross-linked polyethylene disc
heated to the required temperature is placed on the inner surface of the pipe profile (1) in the places where the foaming agent
filling openings (3) are found and by being pressed together with a hydraulic press for a period of 5 minutes, they are connected.
After the patch is welded, the pipe profile (1) is cooled down to ambient temperature. The ends of the pipe profile (1) are
machined on the inside, in order to ensure it is roughened. Alayer of sealing hot melt glue is placed on the roughened surface,
and protected with a foil.

[0016] In another example of manufacturing version the heat shrink sleeve made of a pipe profile (1) has a polygonal cross-
section.
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Patentkrav

1. Fremgangsmade til fremstilling af en krympemanchet bestdende af et lige rors-
tykke af krydsbundet polyetylen med rundt tveersnit, og som skeeres i identiske
leengdestykker, der danner profiler, hvorefter der laves opskumningsmiddelfylde-
abninger, kendetegnet ved, at rorprofilet (1) med rundt tveersnit laves af poly-
etylen ved en ekstruderingsproces og derefter ved silankrydsbinding til PE-Xb
med abninger (3), og indfgres i en indretning, hvori der ved en temperatur pé ca.
200°C udfares svejsning af en lap ikke-krydsbundet polyetylen i form af en flad
skive, og der fremskaffes ikke-krydsbundne overflader af rgrprofilet (1) omkring

abningerne (3).

2. Fremgangsmade til fremstilling af en krympemanchet ifglge krav 1, kendeteg-
net ved, at lappen i form af en flad skive lavet af ikke-krydsbundet polyetylen
opvarmes i en varmeovn til en temperatur omkring 200°C og derefter placeres
uden for rarprofilet (1) pa steder, hvor abningerne (3) er placeret, hvilket sker i
indretningen, hvor svejseprocessen udfgres og den ikke-krydsbundne overflade
(2) opnés.

3. Fremgangsmade til fremstilling af en krympemanchet ifalge krav 1, kendeteg-
net ved, at lappen i form af en flad skive lavet af ikke-krydsbundet polyetylen
opvarmes i en varmeovn til en temperatur omkring 200°C og derefter placeres
inden i rarprofilet (1) pa steder, hvor &bningerne (3) er placeret, hvilket sker i
indretningen, hvor svejseprocessen udfgres og den ikke-krydsbundne overflade

(4) opnas.

4. Fremgangsmade til fremstilling af en krympemanchet ifalge krav 1 og 2 eller
krav 1 og 3, kendetegnet ved, at lappen i form af en flad skive lavet af ikke-
krydsbundet polyetylen har en tykkelse pa 2-8 mm og en diameter pa to til flere

gange den af en gvre flade af en konisk svejst prop til lukning af &bningerne (3).



DK/EP 2253876 T3

DRAWINGS
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Fig. 1

Fig. 2
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