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(57) Abstract: A pipe unit for arrangement in a
conduit for a gaseous medium, comprising a pipe-
shaped body (22), a pipe-shaped flexible sealing
element (23), which is fixedly attached at a first end
(25) outside the pipe-shaped body and which com-
prises a flange element (27) at a second end (42).
The flange element (27) is detachably attachable to
a flange element (31) in a connecting pipe (21) in
the conduit, in order to, when the flange elements
are fixed to each other and the pipe unit is accord -
ingly connected with the connecting pipe, to allow
movement between the pipe-shaped body and the
connecting pipe via the sealing element's flexibility.
A mutual fixation of said flange element (27, 31)
forms the only touching connection of the pipe unit
(22) to said connecting pipe (21).
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Pipe unit in a conduit for a gaseous medium

BACKGROUND OF THE |INVENTION AND PRIOR ART
TECHNOLOGY

The present invention relates to a pipe unit, adapted to be ar-
ranged in a conduit for a gaseous medium according to the pre-

amble of claim 1.

In order to reduce the level of nitrogen oxides, i.e. NO,, in the
exhausts from a combustion engine, prior art recirculates some
of the exhausts through a return conduit to the combustion en-
gine’s inlet. A return conduit for recirculation of exhausts con-
sists of several pipes and components, such as an EGR-valve
and an EGR-cooler, for cooling of the exhausts before they are
mixed with air and led back to the combustion engine. The return
conduit for the exhausts extends from the combustion engine’s
hot side, where the exhaust conduit is arranged, to the cold side
of the combustion engine, where air is led into the combustion
engine. During the operation of the combustion engine the indi-
vidual pipes and components in the return conduit are subjected
to vibrations and thermal loads. In order to avoid creation of ex-
cessive strains in the return conduit, prior art connects connect-
ing pipes in the return conduit with contact surfaces, facilitating a
certain mobility of the pipes in relation to each other. However,
such contact surfaces increase the risk of leakages in the con-
nections between connecting pipes. Prior art uses sealing rings
made of wrought iron or steel for sealing between the contact

surfaces of adjacent pipes in the conduit. However, it is difficult

RECORD COPY TRANSLATION
(Rule 12.4)
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to create completely sealed connections between the contact sur-

faces with stiff sealing rings made of metal.

The pipe unit defined above, previously known via SE 535 677
C2, counteracts these disadvantages, since such pipe unit is
equipped with a contact surface which, when in a connected
state with a contact surface of a connecting pipe, facilitates a
mobility between the contact surfaces, and thus a mobility be-
tween the pipe unit and the connecting pipe. This mobility sub-
stantially prevents the occurring of tensions between the pipe
unit and the connecting pipe when they are subjected to me-
chanical and thermal loads. Even though the contact surface of
the pipe unit and the contact surface of the connecting pipe are
moveably arranged in relation to each other, they may prevent
leakages of the gaseous medium relatively well. Through the ex-
istence of a pipe-shaped flexible sealing element, a completely
sealed connection between the pipe unit and the connecting pipe
may, however, be established. Accordingly, a pipe unit of this
type may create a so-called expansion joint with a connecting
pipe and thereby achieve a so-called double sealing, since in the
event a crack or similar should arise in the pipe-shaped flexible
sealing element, the pipe-shaped body is available as an extra

security inside of this.

Even though the pipe unit described in SE 535 677 C2 functions

well, there is naturally a wish to improve it in some respect.

SUMMARY OF THE INVENTION
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The objective of the present invention is to provide a pipe unit of
the type defined above, which is improved in at least some re-

spect in relation to prior art pipe units of this type.

This objective is achieved according to the invention by providing
such a pipe unit with the features listed in the characterising por-

tion of claim 1.

Since said means for fixation of the sealing element’'s flange
element to a flange element in a connecting pipe is adapted to
establish a gas-proof connection between the pipe unit and a
said connecting pipe and, via a mutual fixation of said flange
element, to form the only touching connection of the pipe unit to
the said connecting pipe, the pipe unit has a very simple design,
since the pipe-shaped body of the pipe unit does not need to be
adapted to any part of the connecting pipe, which in turn facili-
tates a simplified assembly and disassembly of the pipe unit in
relation to the connecting pipe, compared to such prior art pipe

units.

According to one embodiment of the invention the pipe-shaped
body has end sections with external circumferential surfaces,
which circumferentially abut against an internal wall surface of
the pipe unit’'s flange element. In this manner, a good double
sealing function is obtained in the pipe unit, without the pipe-

shaped body having to interact with any part of said connecting

pipe.

According to another embodiment of the invention, the sealing

element’s flange elements have flange surfaces adapted to abut,
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at said fixation state, against flange surfaces of a said flange
element in a said connecting pipe. In this manner, a tight connec-
tion between the pipe unit and a connecting pipe may be

achieved via said flange element.

According to another embodiment of the invention said flange
surfaces of the sealing element are adapted to extend at a sub-
stantially right angle or at a right angle towards the pipe-shaped
body’s longitudinal extension. Such a design of the flange ele-
ment facilitates the assembly and disassembly of the pipe unit in

relation to connecting pipes.

According to another embodiment of the invention, said means
comprise an annular sealing element, adapted, at said fixation of
the sealing element’s flange element to a flange element of a
connecting pipe, to be compressed between the flange elements
in order to establish said gas-proof connection between the pipe
unit and the connecting pipe, said sealing element advanta-
geously being an O-ring. In this manner, a gas-proof connection
with high reliability may be achieved between said flange ele-
ments, and thus between the pipe unit and a connecting pipe, via

the flange elements’ mutual fixation.

According to another embodiment of the invention, said flange
elements of said sealing elements are adapted to form an end of
the pipe unit, by virtue of extending longer than said pipe-shaped
body in the direction from said first end towards said second end
of the sealing element. This means that the pipe-shaped body, in
the case of a pipe unit connected with a connecting pipe, will not

reach said connecting pipe, which means that assembly and dis-
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assembly is very simple even in confined spaces, since in such
case the pipe unit and the connecting pipe may be joined and
separated without any part having to be inserted into any other

part.

According to another embodiment of the invention, said means
comprises elements adapted to fix, via a screw joint, said flange
elements to each other. This, combined with the previous em-
bodiment, makes assembly and disassembly easy. At disassem-
bly, only the screw joint must thus be loosened, and subse-
quently the pipe unit may be lifted off the connecting pipe trans-

versely in relation to the latter.

According to another embodiment of the invention, the pipe-
shaped flexible sealing element is bellows-shaped, which means
that it may be bent in substantially all directions and also may
alter its length elastically. A bellows-shaped sealing element thus
allows most types of mutual movements between the pipe unit
and a connecting pipe. The bellows-shaped sealing element is
thus advantageously constructed in such a manner that it may
resist high pressures and high temperatures in the gaseous me-
dium. The bellows-shaped sealing element is thus advanta-

geously made of a metal material with suitable properties.

According to another embodiment of the invention, said fixed ar-
rangement of the pipe-shaped flexible sealing element outside

the pipe-shaped body comprises a welded joint.

According to another embodiment of the invention, the pipe unit

is equipped with a said flexible sealing element at said pipe-
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shaped body’s both ends. Thus, an assembly and disassembly of
the pipe unit in relation to connecting pipes at both ends be-
comes very easy to carry out, because the pipe unit is adapted to
be connected to the respective connecting pipes via only one

flange element.

According to another embodiment of the invention, the pipe unit
is adapted to constitute a part of a conduit for recirculation of ex-
hausts, which conduit is at least partly fixed on a combustion en-
gine. Conduits for recirculation of exhausts extend between the
combustion engine’s warm side, where the exhausts are led out,
and the combustion engine’s cold side, where air is led into the
combustion engine. It is thus suitable to attach the conduit on the
combustion engine. The conduit for recirculation of exhausts is
therefore subjected to vibrations from the combustion engine. A
conduit for recirculation of exhausts is also subjected to a large
thermal load, since the exhausts have a high temperature. Be-
cause of this, the pipe unit according to the present invention is
very suitable for use as a component in a conduit for recircula-
tion of exhausts, because it prevents, in an efficient manner, the
occurrence of tensions caused by mechanical and thermal loads.
The pipe unit is, according to another embodiment of the inven-
tion, advantageously adapted to be fitted in the conduit between
a branch pipe that receives exhausts from an exhaust conduit in
the combustion engine, and a pipe comprising an EGR-valve.
However, it is possible to fit the pipe unit at other positions in the

conduit as well.
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The invention also relates to a motor vehicle with a pipe unit ac-
cording to the present invention for recirculation of exhausts from

a combustion engine of the vehicle.

Other advantages and advantageous features of the invention

are set out in the description below.

BRIEF DESCRIPTION OF THE DRAWINGS

Below are descriptions of an example embodiment of the inven-

tion with reference to the enclosed drawings, in which:

Fig. 1 shows a part of a conduit for recirculation of exhausts in

a combustion engine,

Fig. 2 shows a sectional view of the connection between a pipe
unit according to one embodiment of the invention and a
connecting pipe in the form of a branch pipe of the con-

duit according to Fig. 1, and

Fig. 3 illustrates the design of a pipe unit according to one
embodiment of the invention, which is suitably arranged
in a conduit of the type displayed in Fig. 1.

DETAILED DESCRIPTION OF AN EMBODIMENT ACCORDING
TO THE INVENTION

Fig. 1 shows a part of a conduit 1 for recirculation of exhausts to

a schematically implied combustion engine 2, e.g. a diesel en-
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gine, in a similarly schematically implied motor vehicle 3, for ex-
ample a truck. The conduit 1 comprises a branch pipe 4 for re-
ceipt of exhausts from a non-displayed exhaust conduit of the
combustion engine. The recirculated exhausts in the conduit 1
are led from the branch pipe 4 to a pipe unit 5. From the pipe unit
5, the exhausts are led to a pipe 6 comprising an EGR-valve. The
recirculated exhausts are subsequently led to a non-displayed
EGR-cooler, where they are cooled before being mixed with air
and led back to the combustion engine. The conduit 1 leads the
recirculated exhausts from the combustion engine’s warm side,
where the exhaust conduit is located, to the combustion engine’s
cold side, where air is sucked into the combustion engine. The
branch pipe 4 is attached to the combustion engine 2 with a
number of attachment elements 7, for example bolts. The pipe 6
containing the EGR-valve is also attached to the combustion en-
gine with a number of attachment elements 8, which may be
bolts.

During the operation of the combustion engine, the conduit 1 is
subjected to vibrations from the combustion engine and to ther-
mal loads from the warm exhausts. The exhausts in a diesel en-
gine may have a temperature in the range of 600-700°C. In this
case, the pipe unit 5 constitutes a connection between the
branch pipe 2 and the pipe 6 with the EGR-valve. The pipe unit 5
displayed in Fig. 1 is of a type which is prior art under SE
535 677 C2, and is detachably connected with a connecting sec-
tion 4a of the branch pipe 4 with the help of a first V-clamp 9.
The pipe unit 5 comprises a first pipe-shaped flexible sealing
element 10, which ensures that no exhausts leak from the con-

nection between the pipe unit 5 and the branch pipe 4. The pipe
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unit 5 is, at an opposite end, connected with a connecting section
6a of the pipe 6 that comprises the EGR-valve, with a second V-
clamp 11. The pipe unit 5 comprises a second pipe-shaped flexi-
ble sealing element 12, which ensures that no exhausts leak from
the connection between the pipe unit 5 and the pipe 6 that com-

prises the EGR-valve.

Fig. 3 illustrates the structure of a pipe unit 20 according to one
embodiment of the invention, which pipe unit is applicable on the
conduit displayed in Fig. 1 as an alternative to the pipe unit 5
displayed there. Fig. 2 shows a cross section of how the pipe unit
20 is structured at one of its ends, and where it is connected to a
connecting section, corresponding to the connecting sections 4a
and 6a displayed in Fig. 1, in a connecting pipe 21. The appear-
ance of the pipe unit 20 is the same in both of these ends. The
pipe unit has a pipe-shaped body 22 with, at each end, a pipe-
shaped, flexible and bellows-shaped sealing element 23, 24,
which at a first end 25, 26 is fixedly arranged via a welded joint
50 outside the pipe-shaped body 22, and which has a flange
element 27, 28 at a second end 42. The flange element 27, 28
has flange surfaces 29, adapted to abut against flange surfaces
30 of a flange element 31 in a connecting pipe at a fixation of the
connecting pipe 21 at the pipe unit 20. Such a fixation is in-

tended to occur through a bolt joint 32.

An annular sealing element in the form of an O-ring 33 is
adapted, at a said fixation of the sealing element’s flange ele-
ments to a flange element in a connecting pipe, to be com-
pressed between the flange elements, in order to establish a

gas-proof connection between the pipe unit 20 and the connect-
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ing pipe 21. The pipe-shaped body 22 has end sections 34 with
external circumferential surfaces 35, which, circumferentially
abut against an internal wall surface 36 of the pipe unit’s flange
element 27, 28. Thus, an intended seal is achieved, which en-
sures that the seal is maintained even in the event any damage,
such as a crack, should arise in the bellows-shaped sealing ele-
ment 23, 24.

The flange element 27 of the bellows-shaped sealing element 23
is adapted to form one end of the pipe unit 20 by way of extend-
ing longer than the pipe-shaped body 22 in the direction from the
first end 25 at the welded joint 50 towards the opposite end 42 of
the sealing element, , which means that the pipe-shaped body 22
will remain within the bellows-shaped sealing element and will
not protrude into any connecting pipe 21 at the connection of the

pipe unit 20 with such a connecting pipe.

Through the innovative design of the pipe unit 20, it becomes
possible to dismantle this in relation to connecting pipes, such as
the branch pipe 4 and the pipe 6 in Fig. 1, by loosening the bolt
joints at the respective ends of the pipe unit, and then lifting it off
transversely to its longitudinal extent, as indicated by the arrow
40 in Fig. 2. Thus, the pipe unit does not need to be bent to
achieve this, since no part of the pipe unit in the fitted state pro-
trudes into the connecting pipe or vice versa, and yet a secure

double sealing function of the pipe unit is achieved.

The invention is obviously not limited in any way to the embodi-
ment described above, but numerous possible modifications

thereof should be obvious to a person skilled in the area, without
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departing from the framework of the invention as defined by the

appended claims.
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Claims

Pipe unit adapted to be arranged in a conduit for a gaseous

medium, wherein the pipe unit (20) comprises

e a pipe-shaped body (22),

e a pipe-shaped flexible sealing element (23, 24), which at a
first end (25) is fixedly arranged outside the pipe-shaped
body, and which at a second end (42) comprises a flange
element (27, 28), and

e means (32) adapted to detachably fixate said flange ele-
ment (27) of said sealing element to a flange element (31)
in a connecting pipe (21) in the conduit, in order to, when
the flange elements are fixed to each other and the pipe
unit (20) is accordingly connected with the connecting
pipe, to allow movement between the pipe-shaped body
(22) and the connecting pipe (21) via the sealing element’s
(23) flexibility,

wherein said means for fixation of the sealing element’s

flange element (27) to a flange element (31) in a connecting

pipe (21) are adapted to establish a gas-proof connection
between the pipe unit (20) and a said connecting pipe, and

to form, via the mutual fixation of said flange element (27,

31), the only touching connection of the pipe unit (20) to a

said connecting pipe (21), characterised in that the pipe-

shaped body (22) has end sections (34) with external circum-
ferential surfaces (35), which circumferentially abut against
an internal wall surface (36) of the pipe element’s flange
elements (27).
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Pipe unit according to claim 1, characterised in that the

sealing element’s flange element (27) has flange surfaces
(29), adapted to, in said fixation state, abut against flange

surfaces (30) of a said flange element (31) in a said connect-

ing pipe (21).

Pipe unit according to claim 2, characterised in that said

flange surfaces (30) of the sealing element (23, 24) are
adapted to extend at a substantially right angle or at a right
angle towards the pipe-shaped body’s (22) longitudinal ex-

tension.

Pipe unit according to any of the previous claims, character-
ised in that said means comprise an annular sealing element
(33), adapted, at said fixation of the sealing element’s flange
element (27) to a flange element (31) in a connecting pipe
(21), to be compressed between the flange elements to es-
tablish said gas-proof connection between the pipe unit (20)

and the connecting pipe (21).

Pipe unit according to claim 4, characterised in that said

sealing element (33) is an O-ring.

Pipe unit according to any of the previous claims, character-
ised in that said flange element (27) of said sealing element
(23, 24) is adapted to form one end of the pipe unit, by way
of extending longer than said pipe-shaped body (22) in a di-
rection from said first end (25) towards said second end (42)

of the sealing element (27).
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11.

12.

14

Pipe unit according to any of the previous claims, character-
ised in that said means comprise elements (32) adapted to
fix said flange elements (27, 31) to each other via a screw

joint.

Pipe unit according to any of the previous claims, character-
ised in that the pipe-shaped flexible sealing element (23, 24)

is bellows-shaped.

Pipe unit according to any of the previous claims, character-
ised in that said fixed arrangement of the pipe-shaped flexi-
ble sealing element (23, 24) outside of the pipe-shaped body
(22) comprises a welded joint (50).

Pipe unit according to any of the previous claims, character-
ised in that the pipe unit (20) is equipped with a said flexible
sealing element (23, 24) at both ends of said pipe-shaped
body.

Pipe unit according to any of the previous claims, character-
ised in that the pipe unit (20) is adapted to constitute a part
of a conduit (1) for recirculation of exhausts, which conduit is

at least partly attached on a combustion engine (2).

Pipe unit according to claim 11, characterised in that the

pipe unit (20) is adapted to be fitted in a conduit (1), be-
tween a branch pipe (4) receiving exhausts from an exhaust
conduit in the combustion engine and a pipe (6) which com-

prises an EGR-valve.
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13. Motor vehicle, characterised in that it has a pipe unit (20)

according to any of claims 1-12 for recirculation of exhausts

from a combustion engine (2) in the vehicle (3).
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