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(57) Zusammenfassung: Ein Absorber 3 fiir ein Rohr- oder Kanalbauwerk mit wenigstens einem Vorlaufanschluss 8 und wenigs-
tens einem Riicklaufanschluss 10 und einem oder mehreren, einen Vorlauf 7 mit einem Riicklauf 11 verbindenden Absorberkanilen,
ist dadurch bestimmt, dass die Absorberkandle des Absorbers 3 in einer Absorberkanalmatte 4 zusammengefasst eine gegenstéind-
liche Einheit bilden und die Absorberkanalmatte 4 aus einem Material mit zumindest wihrend seiner Verlegung im Rohr- oder im
Kanalbauwerk 1 flexiblen Eigenschaften besteht.
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Absorber for a pipe construction or channel
construction and pipe construction or chanmnel
congtruction provided with this absorber

The invention relates to an absorber for a pipe orx
sewer structure comprising at least one feed connection
and at least one return connection and one or more
absorber channels which connect a feed to a return. The
invention also relates to a pipe or sewer structure
comprising such an absorber.

Various heat exchanger installations have  been
digsclosed by means o©of which heat contained in the
wastewater can be recovered, for example to supply the
heat recovered from the wastewater into a district
heating network. DE 20 2004 005 768 Ul describes a
component for channeling water which has a recess in
its bottom region. The recess extends over the entire
length of the component and serves to accommodate a
plurality of juxtaposed square metal pipes intended to
form a heat exchanger device (absorber). These metal
pipes are arranged in the recesas 1in a grout which,
following insertion of the pipes, is poured into the
gaps which remain 1in particular between the individual
pipes. By virtue of the metal pipes held in the recess
by means of the grout, the recess 'itself is eliminated
again, with the ©result that the component, in
particular when it is embodied as a pipe, does not have
its cross-sectional area reduced by the absorber. The
pipes inserted in the recess are interconnected at
their ends by connecting pieces such that liguid which
is fed in from a feed and used for conveying heat 1is

channeled through the pipes and is carried off by a
return. The feed and the return are conveniently
situated in a manhole. The component known from this
document serves to recover heat from the wastewater
channeled through the component. The cooler liquid fed
into the bottom region of the component via the feed is
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heated as it flows through the heat exchanger device by
the warmer wastewater channeled over the absorber. The
recovered heat is delivered via a heat pump connected
to the return so that i1t can be used subsequently.

Finally, the component with its absorber described in
this document is one in which, unlike the sewer pipe
described in DE 35 21 585 Al, the heat exchanger device
is integrated subsequently into the pipe wall and not
during the construction of the sewer pipe.

To achieve the best possible heat transfer from the
wastewater to the pipes of the heat exchanger device,
metal pipes are used in this already known heat
exchanger device. Although these pipes have good
thermal conductivity, the disadvantage with these pipes
is that the individuzal pipes have to be welded together
at their ends to form relatively long heat exchanger
devices. Moreaver, such pipes are not suited for use in
existing sewer structures, in particular in those which
do not have a recess in their bottom region. Existing
sewer structures often have  damage, edges oxr
discontinuities which impede the installation of such a
heat exchanger device, and such installation can only
be achieved with considerable extra expenditure.

DE 197 19 311 C2 describes a further heat exchanger
device for installing in a sewer pipe. The installation
of this already known heat exchanger device with its
absorber in an existing sewer pipe considerably reduces
the free c¢ross-sectional area in the bottom region of
the pipe. Furthermore, such an installation unit which
significantly increases the bottom region forms a step
within the sewer, this again being undesirable.

Finally, in this already known heat exchanger device,
too, the same disadvantages arise as described with
respect to DE 20 2004 005 768 Ul.
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Proceeding from the prior art discussed above, the
object on which the invention is based 1s to propose an
absorber for recovering heat from water-carrying
conduits or pipes, £for example sgewer pipes, which
avoids the disadvantages indicated with regard to the
already known prior art. Furthermore, the object on
which the invention is based is to propose a pipe or
sewer structure suitable for recovering heat.

This object is achieved according to the invention by a
generic absorber mentioned in the introductory part in
which the absorber channels o¢f the absorber are
combined in an absorber channel mat to form a physical
unit, and the absorber channel mat is made of a
material having flexible properties at least while it
is being laid in the pipe or sewer structure. A pipe orx
sewer structure according to the invention comprises
such an absorber, the absorber being arranged in the
bottom of the structure and being held in this position
by a tube which is drawn into the structure and lines
the inner side of the structure.

In the absorber the individual absorber channels are

‘combined to form a physical unit. This physical unit is

configured as a flexible absorber channel mat, with, in

principle, the flexible properties of the absorber
channel mat needing initially to be present only while
it is being laid in a pipe or sewer structure. By
contrast, the flexible properties of the absorber
channel mat are not required in principle for operation
of the absorber. Therefore, the absorber channel mat
can retain 1its flexible properties even after being
installed in a pipe or sewer structure. It is equally
possible for the flexible material properties of the

absorber channel mat to disappear after it is laid, for
example by a hardening process or the 1like. The
flexible properties of such an absorber channel mat in
which the individual absorber channels are combined to
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form a physical unit make it easy to mount the absorber
channel mat. For example, it can be drawn into an
existing pipe or sewer structure, thus making it
possible in particular for it to be installed even in
pipes or sewers having a smaller diameter. Owing to the
flexible properties of the absorber channel mat, edge
discontinuities or the like within an existing pipe or
sewer structure can be readily bridged. As a result of
these material properties, the absorber channel mat
lies flat on the upper side of the bottom of the pipe
or sewer structure. After being drawn 1in/laid within
such a structure, the absorber channel wmat bears snugly
by its underside on the bottom o©of the structure, in
particular without additional measures having to be
taken in principle for this purpose. The fact that the .
absorber channel mat bears snugly has the advantage of
then establishing heat transfer from the gtructure in
its bottom region to the absorber channel mat, and in
particular to the heat exchanger liquid conveyed in the
absorber channels. Such heat transfer is desirable
since it is thus also possible to recover heat from the
ground near the surface wvia the absorber. To achieve
better compensation for uneven areas in the bottom
region of a pipe oOr sewer structure, provision is made
according to one embodiment of the invention for the
underside of the absorber channel mat to have not only
flexible properties but also regilient properties.
Uneven areas, small stones or the like thus press into
the underside of the absorber mat and in thils way avoid
the formation of relatively large regions in which the
absorber channel mat does not bear by its underside on
the bottom of the structure.

In such an absorber mat, the at least one absorber
channel advantageously has a meandering course between
its feed and its return. Such an absorker mat can be
formed either in one piece or from an assembly
consgisting of a plurality of individual pieces. In the
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latter case, a central piece can be provided for
example in which individual absorber channel sections
are arranged so as to extend parallel to one another.
The central piece of such an absorber channel mat can
be produced in an endless form and thus unrolled in
gitu from a roll when being drawn into a pipe or a
gsewer. Not only does this allow the formation of
absorbers of variable length, but such a central piece
also makeg it possible in particular for long absorber
runs to be formed. Two end pieces are used to connect
the individual absorber chamnel sections of such a
central piece, these end pieces advantageously beilng

made of the same material as the central piece of the

absorber channel mat. The end pieces are designed to
interconnect absorber channel sections which extend
adjacent to one another and to the longitudinal extent
of such a central piece in order to provide a single
absorber channel or else a plurality of parallel
absorber channels having a meandering courge. One of
the end pieces of such an absorber wmat additionally
comprises both one or more feed connections and one or
more return connections. The number of feed and return
connections is governed by the number o¢f absorber
channels which are to be operated independently of one
another. To line a pipe or sewer, 1t 1is algo readily
possible for a plurality of absorber channel mats to be
arranged so as to extend next to one another. With the
provision of a plurality of channels extending parallel
to one another in such an absorber mat, according to
another operating mode the flow through these channels
can also take place with all the channels pointing in
the same direction, in which case a feed connection 1is

arranged at one end of such an absorber channel mat and
a return connection is arranged at the cother end. Such
an arrangement of the feed and return connections will
be used in particular if the absorber channel mat has
only a single channel.
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Such an absorber channel mat has only a relatively
small height. Neverthelessg, it 1s advantageous for such
an absorber channel mat to be provided at its
longitudinal and transverse edges with outwardly
tapering lips as transition pieces for joining the
surfa‘ce facing into the interior of the pipe or sewer
to the pipe or gewer wall.

According to a £further embodiment, provision is made
for the absorber channel mat to have a planar underside
and a corrugation extending in the transverse direction
to the wastewater flow direction. The absorber channel
or 1its absorber channel sections is or are formed
within the elevations of the corrugation. This measure
serves the purpose of increasing that surface of the
individual absorber channel sectiong which faces into

the interior of the pipe or sewer structure.

The absorber can be produced from various materials as
long as the above-described properties are present. For
example, various plastics or else rubber mixtures are
suitable for forming the absorber channel mat. Should
such an absorber channel mat be composed of a plurality
of pieces, the individual elements can be ccnnected to
one another by adhesive bonding, welding, wvulcanizing
or by a plug connection.

The . above-described absorber or 1its absorber channel
mat is especially suitable for equipping existing pipe
and sewer structures, in particular 1f these are 1in
need of repair anyway and are repaired by drawing 1n a
hardening tube (inliner). When carrying out such a
repair, it is readily possible for the absorber or its
absorber channel mat to be drawn in at the same time as
such an inliner is drawn in to line the inner wall of

the structure. The inliner used for repairing the pipe
or sewer hardens after it has been drawn in and thus

ensures that the absorber is secured at its intended
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position 1in the bottom region of the structure.
Moreover, the 11nliner wvirtually clamps the absorber
channel mat between the outer side of the inliner and
the inner side of the structure, and therefore this
measure also ensures that the underside of the absorber
channel wmat bears snugly against the upper side of the
bottom. Owing to the £flexible properties of the
inliner, the latter bears readily against the upper
side of the absorber channel mat with full surface
contact, even if the absorber channel mat is corrugated
with respect to the inner side of the pipe or sewer
structure in the above-described manner. This
structuring of the absorber channel mat 183 thus
reproduced through the repair tube, with the result
that the desired increase 1in the absorber channel
surface is preserved.

According to a further exemplary embodiment, the
absorber channel mat described forms part of such an
inliner intended for the repair o¢f a pipe or sewer
structure and, for example, is8 woven during its
production into this inliner or else 1s subsequently
laminated onto the inliner. This has the advantage
that, when repairing the pipe or sewer structure, the
absorber channel mat is introduced into the structure
at the same time as the inliner is drawn in. If the

- absorber channel wmat forms part of such a plastic

inliner used for repairing the pipe or sewer structure,
the walls forming the absorber channels, at least in
terms of the properties which keep the channels open,
can be assumed by the inliner itself. It should then be
ensured that after the inliner has been drawn in and
before it has hardened, the absorber channels are kept
open until the tube has hardened, for example using
compressed air or the action of liquid.

In the case of a protective sheet (preliner) being
drawn 1in below sgsuch a repair tube (inliner), the
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absorber channel wmat can also form part of this
protective sheet inliner and be drawn in therewith into
the pipe or sewer structure.

In the case that not only the absorber channel mat but
alsé an inliner used for repairing the pipe or sewer
gtructure, if appropriate together with a preliner, are
to be introduced 1intoc the structure, the absorber
channel mat will be arranged to suit the preferred heat
recovery in the particular circumstances. If recovering
heat from the surrounding ground is the main concern,
the absorber channel mat will be arranged under the
liner or 1liners and thus advantageously directly
adjoining the inner side of the pipe or sewer structure
to be repaired. If, by contrast, recovering heat £from
the wastewater 1s the main concern, it will be
considered to bring the absorber channel mat as close
as possible into the region o©¢f the wastewater.
Irrespective of the two possible arrangements deacribed
above by way of example, it will be understood that
heat exchange into the heat exchanger fluid carried in
the absorber channels occurs in any event both from one
side and from the other sgide.

According to a further embodiment of the invention, it
ie proposed that at least two absorber channel mats be
arranged so as to lie one above the cother, for example
also in such a way that their absorber channels are
arranged with an offset to one another. In such an
embodiment, provision can be made for example for an
inliner intended for repair to be arranged between the
two absorber channel mats.

Even if the choice of the material used to form the
absorber channel mat and, in addition, the possible use
of a repailr tube mean that the heat tranafer from the

wastewater to the heat exchanger medium, for example
water, carried in the absorber channels has poorer
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values under certain circumstances than when metal
pipes are used, the advantages afforded by this:
absorber predominate nevertheless. Such a drawback can
be readily overcome by correspondingly increasing the
length of the absorber, which, as described above, 1is
again readily possible.

The above description of the absorber was given by way
of an example in which heat from the ground and/or from
the liguid flowing in the pipe or sewer structure is
recovered via the absorber. It is also readily possible
for the absorber to be operated in reverse, 80 that
heat is released wvia this absorber into the ground
and/or to the liquid flowing in the structure. Within
such an embodiment, the absorber can form part of an
air-conditioning device, for instance for a building.
It is likewise possible for the absorber to be operated
alternately in one or other o©of the above-described
operating modes. |

The invention will Dbe described below by way of
exemplary embodiments with reference to the appended
figures, in which:

figure.l shows a s8schematic cross section through a
sewer pipe extending in the ground, with an

abgorber according to a first embodiment in
the region of its bottom,

figure 2 shows a schematic plan view of the absorber
of figure 1,

figure 3 shows a Efurther absorber channel wat in a
cross section, and

figure 4 shows an absorber for a pipe or sewer
structure according to a further embodiment.
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A sewer pipe 1 is laid in the ground 2. The sewer pipe
1 comprises an absorber 3 which 1is arranged 1in the
bottom region of the sewer pipe 1. The absorber 3
comprises a plurality of absorber channel sections 5
which are combined in an absorber channel mat 4. The
longitudinal-side ends of two adjacent absorber channel
gsections 5 are in each case alternately intercornected
gso that in each adjacent absorber channel section 5 the
liquid introduced therein wvia a feed flows 1in the
opposite direction. The absorber channel mat 4 is
provided at its longitudinal and transverse sides with
respective transition lips 6 in order to form a gradual
transition from the inner surface of the sewer pipe 1
toc the upper side of the absorber channel mat 4,
thereby avoiding the formation of steps. The absorber 3
and, in particular, its absorber channel mat 4 are made
of a flexible material, for example a rubber mixture or

the like.

The absorber 2 is shown in a schematic plan view or
inside view in figure 3. The flow direction of the heat
exchanger medium, for example water, 13 1indicated
therein by arrows. The absorber 3 comprises a feed 7
which is connected via a feed connection 8 of an end
piece 9. The end piece 9 interconnects adjacent

absorber channel sections S. Furthermore, a return 11
is connected to the end piece 9 at 1ita return
connection 10. In a manner which 1is not shown in more
detail, the feed 7 and the return 11 are guided out of
the ground 2 through a manhecle connecting the sewer
pipe 1 to the surface and are coupled to a heat pump.
The absorber channel mat 4 1is provided at its end
situated opposite the end piece 9 with a further end
piece 12 by means of which, in turn, adjacent absorber

channel sections 5 can be interconnected, so that the
absorber channel wmat 4, which, in the exemplary
embodiment represented, is composed of the two end
pieces 9, 12 and a central piece 13 forming the
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abeorber channel sections 5, forms a single absorber
channel which extends between the inlet 7 and the

return 11.

In the exemplary embodiment represented in figure 1,
the absorber 3 or 1its absorber mat 4 has been drawn
into the sgsewer pipe 1 which forms part of an existing
gewer pipe system. To secure the absorber channel mat 4
in the bottom region of the sewer pipe 1, use 1is made
of an inliner 14 which 1lines the inner side of the
sewer pipe 1 and which is hardened after being drawn
into the sewer pipe 1. Techniques for drawing in and
hardening such an inliner 14 are sufficiently well
known. In the exemplary embodiment represented, the
inliner 14 also serves at the same time for the repair
of the sewer pipe system with its sewer pipe 1. Thus,
not only is the sewer system repaired on its inner side
by drawing in the inliner 14, but the absorber 3 is
algc secured at the same time, Furthermore, the inliner
14 protects the absorber channel mat 4 £rom direct
contact with the wastewater 15 carried 1in the sewer
pipe 1. When installing the flexible absorber 3 in a
sewer pipe 1 in the manner described with respect to
figure 1, the absorber 3 does thus not necessarily need
to have wastewater-resistant properties. Thege
properties are possgessed by the inliner 14 which
separates the absorber channel mat 4 £from the
wastewater 15.

The flexible properties of the absorber channel mat 4,
in which respect the underside of the absorber channel
mat 4 is additionally resilient in the exemplary
embodiment represented, cause the undersgside to bear
anugly and with full-surface contact against the inner
gide of the sewer pipe 1 without additional binders
having to be used. The absorber 3 can thus be used to
absorb heat from the wastewater 15 and from the sewer
pipe 1. Although such an absorber 3 will generally be
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provided in the sewer pipes of a residential area, in
which pipes the wastewater ought normally be warmer
than the temperature of the surrounding ground 2 and of
the sewer pipe 1, the absorber 3, by virtue of its
virtually full-surface contact with the pipe 1, can
also be used on those sections of pipe which carry
cooler wastewater so as then to absorb heat from the
ground. Typically, sewer pipes are installed in the
ground to a depth of 2-3 m, which means that ground
heat can be recovered in this way particularly in the

cooler winter months.

Figure 3 shows a c¢ross section through a further
absorber channel mat 16 which has the same basic
construction as the absorber channel mat 4 of figure 1.
Unlike the absorber channel mat 4, the individual
absorber channel sections 17 are designed with an
upwardly corrugated configuration, thereby increasing
that surface of the absorber channel sections 17 which
faces the wastewater.

Figure 4 shows yet a further absorber channel mat 18
whose absorber channel sections 19 extend transversely
to the longitudinal extent of the absorber channel mat
18. The flow direction of the heat-exchanging fluid is
depicted in this plan view.

The absorber channel mats 4, 16, 18 described can be
formed in one piece by an extrusion method or else in
two pieces by two interconnected material layers. In
the latter case, the sgections which separate the
absorber channel sections from one another form the

connection points between the upper and lower material
layer. If appropriate, wuse can be made of webs to
increase the spacing between the upper material layer
and the lower material layer or to pfovide the absorber
channel mat with a smooth upper side and a smooth lower

side.
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List of reference numbers

1 Sewer pipe

2 Ground

3 Absorber

4 Wastewater channel mat
5 Wastewater channel section
6 Transition 1lip

7 Feed

8 Feed connection

9 End piece

10 Return connection

11 Return

12 End piece

13 Central piece

14 Inliner (tube)

15 Wastewater

16 Absorber channel mat
17 Absorber channel section

18 .Absorber channel mat
19 Absorber channel section
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L. An absorber for a pipe or sewer structure
comprising at least one feed connection (8) and at
least one return connection (10) and one or more
absorber channels which connect a feed (7) to a return
(11), characterized 1in that the absorber channels of
the absorber (3) are combined in an absorber channel
mat (4, 16, 18) to form a physical unit, and the
absorber channel mat (4, 16, 18) is made of a material
having flexible properties at least while it is being
laid in the pipe or sewer structure.

2. The absorber as claimed in clalm 1, characterized
in that the at least one absorber channel has a
meandering courase between its feed connection (8) and
its return connection (10).

3. The absorber as claimed in claim 2, characterized
in that the absorber channel mat comprises a central
piece (13) having open-ended absorber channel sections
(S) extending parallel to one another, and two end
pleces (9, 12) connected to the central piece, wherein
the end pieces (9, 12) serve to produce a connection
between 1in each case two open-ended absorber channel
sections (5) arranged adjacent to one anocther, and one
of the two end pieces (8) 1i1s assigned both the feed
connection (7) and the return connection (10).

4 . The absorber as claimed in one of claims 1 to 3,
characterized in that the absorber channel sections (5,

17) are arranged so as to extend parallel to the

longitudinal extent of the absorber channel mat (4, €).

5. The absorber as claimed 1in <c¢laim 1 or 2,
characterized in that the absorber channel sections

(19) are arranged so ag to extend transversely to the
longitudinal extent of the absorber channel wmat (18).
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6. The absorber as claimed in one of claims 1 to 5,
characterized in that the absorber (3) is provided at
its longitudinal and transverse sides with lips (6)
which face in the direction away from the absorber (3)
and which taper in this direction.

'7. The absorber as claimed in one of claims 3 to §,

characterized in that the upper side of the absorber
channel mat (16) is corrugated in the region of 1its
absorber channel sections (18) to increase that surface
of the individual absorber channel sections (18) which
faces into the interior ¢f the pipe or sewer structure. |

8. The absorber ag claimed in one ¢of claims 1 to 7,
characterized in that the absorber mat is composed of
two interconnected material layers in order to form the
absorber channel or channels, wherein the c¢onnection
regions o©f the two material layers define the

separation of the absorber channel or channels.

9, The absorber as claimed in one of claims 1 to 8,
characterized in that the material forming the
underside of the absorber channel mat (4) has resilient
material properties.

10. A pipe or sewer structure comprising an absorber
as claimed in one of claims 1 to 9, characterized in
that the absorber (3) is arranged in the bottom of the
structure (1) and is held 1in this position by an
inliner (14) which is drawn into the structure (1) and
lines the inner side of the structure.

11. The pipe or sewer structure as claimed 1in claim

10, characterized in that the inliner (14) is made of a
hardenable material and is hardened after being drawn
into the structure (1).
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