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adapted to be pressed into the recess (48) at assembly and is connected with a support means (38) with a through hole (40) matching
the air inlet pipe's (12) flowing area (41) and a number of mounting holes (42, 43) through which attachment means are adapted to
extend to facilitate correct positioning of the sealing ring (39) in the recess (48).
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Sealing arrangement and sealing for an air intake pipe at an internal combustion

engine

TECHNICAL FIELD

The present invention pertains to a sealing arrangement for an air inlet pipe at a
combustion engine, a seal for a sealing arrangement and a vehicle comprising a sealing

arrangement according to the enclosed patent claims.

BACKGROUND AND PRIOR ART

Turbochargers in vehicles generally comprise a turbine operated by the exhausts from
a combustion engine and a compressor which compresses air which is led to the
combustion engine to increase fuel efficiency and the power in the engine by forcing
additional air into the combustion chamber of the engine. The combustion engine may
also comprise an EGR system where exhausts are recirculated and mixed with the air
that is intended to be supplied to the combustion engine. By mixing the recirculated
exhausts with air which is led to the combustion engine, the combustion temperature in
the combustion chambers may be reduced and thus also the level of nitrogen oxides
(NOx) formed during the combustion engine’s combustion processes. However, to
achieve the desired result, no leakage must be present along the air inlet pipe between
an air inlet and the respective combustion chamber and/or along the recirculation pipe
for exhausts. Such a leak may entail that the compressor compresses air which, with or
without exhaust interference, cannot be used for improved combustion. This may in
turn lead to noise, reduced motor power, increased fuel consumption or poorer
emission control. If a leak arises where there is an under-pressure, e.g., before the
turbocharger, there is a risk that dirt may be sucked into the air inlet pipe and reach the

combustion engine which may give rise to engine damage.

It is prior art to connect an air inlet pipe with a recirculation pipe for exhausts or with
an inlet manifold on the combustion engine with, e.g., a flanged joint at which a seal,
e.g., an o-ring, is arranged to prevent leakage. The seal may be partly embedded in a

guide track. One problem with such arrangements is that it may be difficult to verify

whether the seal is in the correct sealing position between the flanges in the flanged

joint after the flanges have been pressed against each other with a screw joint or if the
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seal has slipped out of the guide track and ended up in a position where the sealing
ability is poorer, especially in case of refitting after a repair or similar since the flanged

joint may be placed relatively inaccessibly.

SUMMARY OF THE INVENTION

One purpose of the present invention is to provide a sealing arrangement and a seal for
an air inlet pipe at a combustion engine, which sealing arrangement and seal ensure
that the seal is kept in place in the correct position in connection with assembly.
Another purpose is to provide a sealing arrangement and a seal which is easy to
assemble. Another purpose is to provide a sealing arrangement and a seal which may
be used together with conventional guide tracks for, e.g., O-rings. These and other

purposes and achieved through the features described in the claims below.

By using the invention, the risk of leakages at an air inlet pipe for a combustion engine
is reduced. This means that the air which the compressor compresses may be used for
improved combustion in an efficient manner. The protrusions ensure that the sealing
ring is in the correct position during an assembly process and the support means
ensures that the sealing ring does not move from the correct position when the flanges

in the flanged joint are pressed against each other.

In one embodiment, the sealing ring is adapted with radially outward protrusions and
radially inwards protrusions and in another embodiment the distance between two
adjacent protrusions in the sealing ring’s circumferential direction is of a specified
size. By so doing, the contact surface between the sealing ring and the recess side walls
is limited which in turn limits the power required to press the sealing ring down into
the recess at the same time as the protrusions are still able to retain the sealing-ring

ring in the recess.

In one embodiment, the protrusions are arranged facing each other which ensures that

the sealing ring presses equally against each side wall and does not bend in the recess.

In one embodiment, the sealing ring has a substantially rectangular cross-section and in
another embodiment the recess has a cross-section which substantially matches the
sealing ring’s cross-section. By so doing, a wide sealing surface and a stability in the

sealing ring is obtained, preventing it from turning in the recess.
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In one embodiment, the support means comprises two sides and one protruding part
from each side, which ensures that the sealing ring is compressed at assembly and fills

up the recess in a sealing-efficient manner.

According to the embodiment, at least two mounting holes are designed with an
outward open slit which is the same as a corresponding outward open slit in the flange
when the sealing ring is correctly assembled. The slits and the attachment means make
it easier to position the sealing ring in relation to the recess during an assembly process
and ensure that the sealing ring is assembled in the correct position and does not move
from the correct position when the flanges in the flanged joint are pressed against each

other.

Other features and advantages of the invention are set out in the claim, the description

of the example embodiment and the enclosed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Below is a description, by way of example, of preferred embodiments of the invention

with reference to the enclosed drawings, in which:

Fig. 1 shows a vehicle with a combustion engine and an air inlet.

Fig. 2 shows schematically an overloaded combustion engine with an EGR system
where exhausts are recirculated and mixed with the air that is intended to be supplied

to the combustion engine.

Fig. 3 shows a joint between an air inlet pipe and an inlet manifold at a combustion

engine.

Fig. 4 shows a perspective view of an air inlet pipe and an inlet manifold at a
combustion engine and a sealing arrangement arranged between these according to one

embodiment.

Fig. 5 shows a perspective view of an air inlet pipe with a sealing arrangement

according to one embodiment.
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Fig. 6 shows a seal with a sealing ring and support means for a sealing arrangement

according to one embodiment.

Fig. 7 shows a cross-section through a seal with a sealing ring and support means for a

sealing arrangement according to one embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS ACCORDING TO THE
INVENTION

Fig. 1 shows a motor vehicle 1 with a vehicle frame 2 at which a combustion engine 3
is arranged. An air inlet 4 is arranged at an air channel 5 to supply the combustion
engine 3 with air. The motor vehicle 1 may be a heavy goods vehicle, e.g. a truck or a
bus or a lighter vehicle, e.g. a passenger car. The combustion engine 3 may e.g. be a
diesel engine or an otto engine. In case of alternative embodiments, the combustion

engine 3 may be intended for industrial or marine use, e.g. in a ship.

Fig. 2 shows schematically an overloaded combustion engine 3 with an EGR system
22 where exhausts are recirculated and mixed with the air that is intended to be
supplied to the combustion engine 3. By mixing recirculated exhausts with air which is
led to the combustion engine 3, the combustion temperature in the combustion
engine’s 3 cylinders may be reduced and thus also the level of nitrogen oxides (NOx)

formed during the combustion engine’s 3 combustion processes.

In this example, the combustion engine 3 is a straight six-cylinder engine. Exhausts
from the combustion engine’s 3 cylinders are led via an exhaust collector 6 and an
exhaust pipe 7 to a turbine 8 in a turbocharger 9. The exhausts leaving the combustion
engine 3 have an overpressure and as a result they expand through the turbine 8. The
turbine 8 thus obtains a power that is transferred via a connection to a compressor 10
in the turbocharger 9. The compressor 10 compresses air which is sucked into an air
inlet pipe 12 via the air inlet 4, the air channel 5 (fig. 1) and an air filter 11. The
compressed air in the air inlet pipe 12 is cooled in an intercooler 13 before it is led to
the combustion engine 3. An exhaust return conduit 14 extends between the exhaust
pipe 7 and the air inlet pipe 12 to recirculate a part of the exhausts in the exhaust pipe
7. The return conduit 14 may comprise an EGR-valve 15 with which it is possible to

control the flow of exhausts through the return conduit 14. A control device 16 may be
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adapted to control the EGR valve 15 with the help of information on the combustion
engine’s 3 current operating mode so that the desired amount of exhausts is
recirculated to the combustion engine 3. The return conduit 14 may comprise an EGR
cooler 17 in which the exhausts are chilled and a mixing device 18 whose task is to
mix the recirculated exhausts in the return conduit 14 with the air in the air inlet pipe
12. The mixing device 18 may be fitted at a first joint 19 between the return conduit 14
and the air inlet pipe 12. Once the recirculated exhausts have been mixed with the
compressed air in the air inlet pipe 12, the mixture is led via an inlet manifold 20 to the
combustion engine’s 3 respective cylinders. The air inlet pipe 12 may be connected at
the inlet manifold 20 with a second joint 21. In an alternative embodiment without an
EGR-system, the air inlet pipe 12 may extend from the intercooler 13 to the second

joint 21 at the inlet manifold 20 without the intermediate first joint 19.

Fig. 3 shows that the second joint 21 may consist of a flanged joint 25 with a first
flange 26 adapted at a first element, in this example the inlet manifold 20 and a second
flange 27 adapted at a second element, in this example the air inlet pipe 12. The first
joint 19 (fig. 2) may be adapted in a similar way with a first flange adapted at a first
element, in this example the exhaust return conduit 14 and a second flange adapted at

the second element, in this example the air inlet pipe 12.

Fig. 4 shows that the first flange 26 has a first end surface 28 which is turned facing
and adapted to abut against a corresponding second end surface 29 in the second flange
27 following assembly. The first end surface 28 may be plane, as showed in the figure,
while the second end surface 29 may comprise a track for a sealing ring, which is
described below. In an alternative embodiment, the second end surface 29 may be
plane and the first end surface 28 may comprise a track for the sealing ring. A sealing
arrangement 32 is arranged between the first flange 26 and the second flange 27. The
sealing arrangement 32 may be adapted to be compressed to a sealing action by way of
the second end surface 29 being pressed against the fist end surface 28 with a number
of attachment means 33 e.g. in the form of screws 33 which are adapted to stretch
through holes 34 in the second flange 27 and into a corresponding hole 35 in the first
flange 26.

Fig. 5 shows that the sealing arrangement 32 comprises a seal which comprises a
support means 38 and a sealing ring 39. The support means 38 may be made of metal

e.g. steel or some other material suitable for the purpose, e.g. composite such a carbon
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fibre. The sealing ring 39 may be made of rubber or some other elastic compressible
material and may have a substantially rectangular cross-section. In alternative
embodiments, the sealing ring 39 may have another cross-section, €.g. square, circular
or oval. The support means 38 is adapted with a through hole 40 which correspond to
the air inlet pipe’s 12 flow area 41 and a number of through mounting holes 42, 43.
The sealing ring 39 extends around the through hole 40 and is attached to the support
means 38 in an appropriate manner, €.g. by way of a casting process or vulcanization.
A screw 33 (fig. 4) is adapted to extend through each of the mounting holes 42, 43. To
facilitate assembly of the air inlet pipe 12 at the inlet manifold 20 (fig. 4), at least one
but preferably two mounting holes 43 in the support means 38 are adapted with an
outward open slit 44 which is adapted to match a corresponding outward open slit 45
adapted in the second flange 27, when the sealing ring 39 is correctly placed. Two slits
44, 45 facing each other are thus adapted to receive a screw 33 (fig. 4). At assembly, as
showed at fig. 4, two screws 33 are placed in the holes 35 in the first flange 26,
following which the air inlet pipe 12 is moved toward s the inlet manifold 20 and the
shanks of the respective screws 33 are moved into the two slits 44, 45 abutting against
each other (fig. 5) with the result that the sealing ring ends up in the correct position
between the air inlet pipe 12 and the inlet manifold 20. Subsequently, the screws 33 are
placed in the other holes 34, 35 following which the air inlet pipe 12 is pulled toward
the inlet manifold 20.

Fig. 5 shows that the second flange’s 27 end surface 29 is adapted with a ring-shaped
recess 48 o receive the sealing ring 39. The recess 48 extends around an air passage
opening 52 and is adapted with a first contact surface 49 which is adapted to constitute
a radial outer side wall in the recess 48 and a second contact surface 50 which is
adapted to constitute a radial inner side wall in the recess 48 and a third contact surface
51 which is adapted to constitute a bottom wall in the recess 48. The recess 48 may
have a width corresponding to the desired width of the sealing ring 39. The recess 48
may be 3 - 6 mm wide and 3 - 6 mm deep, but preferably 4.5 mm wide and 4 mm deep
and may have a cross-section which substantially matches the sealing ring’s 39 cross

section.

Fig. 7 shows a cross-section through the support means 38 and the sealing ring 39. The
support means 38 comprises a first side 54 adapted to face one end surface 28, 29 (fig.
4) in his example against the plane first end surface 28 and a second side 55 adapted to

face the second end surface 28, 29 in this example the end surface 29 (fig. 5) in which
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the recess 48 i1s adapted. The sealing ring 39 is arranged in the through hole 40 and
comprises a first sealing part 56 which extends out from the support means’ 38 first
side 54 and is adapted to be brought to sealing abutment against an end surface 28, 29
in the example against the first end surface 28 (fig. 4) and a second sealing part 57
which extends from the support means’ 38 second side 55 and is adapted in connection
with assembly to be inserted into the recess 48 (fig. 5) for sealing abutment against the
third contact surface 51 of the recess 48, i.e. against the bottom wall of the recess 48.
In one advantageous embodiment, the first sealing part 56 in an unassembled state may
extend from the first side 54 0.2 - 2 mm but preferably 0.5 mm. The second sealing
part 57 may in one advantageous embodiment and in unassembled state extend out

from the second side 55 2 - 10 mm by preferably 5 mm.

Fig. 6 shows that the sealing ring 39 is equipped with a number of radial outward
protrusions 58 which are adapted to abut against the first contact surface 49 in the
recess 48 (fig. 5) when the sealing ring 39 is assembled and a number of radial inward
protrusions 59 which are adapted to abut against the second contact surface 50 in the
recess 48 when the sealing ring 39 is assembled to ensure that the seal is kept in place
in a correct position in connection with assembly. The outward protrusions 58 and the
inward protrusions 59 may be arranged facing each other and the distance between two
adjacent protrusions 58, 59 in the sealing ring’s 39 circumferential direction may be

20-50 mm but preferably 35 mm.

The invention is not limited to the embodiments described above, but numerous
possible modifications thereof are obvious to a person skilled in the area, without such

person departing from the spirit of the invention as defined by the claims.
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CLAIMS

1. Sealing arrangement for an air inlet pipe (12) at a combustion engine (3) which
sealing arrangement (32) comprises a recess (48) for a sealing ring and a sealing ring
(39) which recess is adapted at an end surface (28, 29) in one of two flanges that can
be assembled in connection with each other (26, 27) in a flanged joint (25) and which
extend around an air passage opening wherein the sealing ring (39) is equipped with
protrusions (58, 59) adapted to be pressed down into the recess (48) at assembly,
characterised in that the sealing ring (39) is fixedly connected with a support means
(38) with a through hole (40) which matches the air inlet pipe’s (12) flow area and a
number of mounting holes (42, 43) through which attachment means (33) are adapted
to extend to facilitate correct positioning of the sealing ring (39) in the recess (48)
whereat at least two mounting holes (43) are adapted with an outward open slit (44)
which is adapted to match a corresponding outward open slit (45) in one of the flanges

(26, 27) when the sealing ring (39) is correctly placed in the recess (48).

2. Sealing arrangement according to claim 1, characterised in that the sealing ring (39)
is equipped with a number of radial outward protrusions (58) which are adapted to abut
against a first contact surface (49) in the recess (48) and a number of radial inward
protrusions (59) which are adapted to abut against a second contact surface (50) in the
recess (48), to ensure that the sealing ring (39) is keep in place in the correct position

in connection with assembly.

3. Sealing arrangement according to claim 2, characterised in that the outward

protrusions (58) and the inward protrusions (59) are arranged facing each other.

4. Sealing arrangement according to any of the previous claims, characterised in that
the recess (48) has a cross-section which substantially matches the cross-section of the

sealing ring (39).

5. Sealing arrangement according to any of claims 1 - 4, characterised in that the
support means (38) comprises a first side (54) and a second side (55) and that the
sealing ring (39) comprises a first sealing part (56) which extends away from the first
side (54) for sealing abutment against one of the flanges (26, 27) and a second sealing
part (57) which extends away from the second side (55) for sealing abutment against
the second flange (26, 27).
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6. Sealing arrangement according to any of claims 1 - 5, characterised in that the
recess (48) is adapted at a flange joint (25) between the air inlet pipe (12) and an inlet

manifold (20) at the combustion engine (3).

7. Sealing arrangement according to any of claims 1 - 6, characterised in that the
recess (42) is adapted at a flanged joint (25) between the air inlet pipe (12) and an

exhaust return pipe (14) at the combustion engine (3).

8. Sealing arrangement according to any of claims 6 or 7, characterised in that the
recess (48) is adapted at the end surface (29) of a flange (27) at the air inlet pipe (12).

9. Sealing arrangement according to claim 8, characterised in that the recess is adapted
at the end surface (28) of a flange (26) at the inlet manifold (20).

10. Vehicle comprising a sealing arrangement according to any of the claims 1-9.

11. Seal for a sealing arrangement (32) for an air inlet pipe (12) at a combustion engine
(3), which sealant comprises a support means (38) adapted with a through hole (40)
which is adapted to match the air inlet pipe’s (12) flow area and a sealing ring (39)
fixedly connected with the support means, extending around the through hole (40) and
which is adapted to be arranged at a recess (48) adapted at an end surface (28, 29) in
one of two flanges (26, 27) that can be assembled in connection with each other in a
flanged joint (25) wherein characterised in that the sealing ring (39) is equipped with a
number of protrusions (58, 59) adapted to be pressed down into the recess (48) at
assembly and characterised in that the support means (38) is adapted with a number of
mounting holes (42, 43) through which attachment means (33) are adapted to extend to
facilitate correct positioning of the sealing ring (39) in the recess (48) wherein at least
two mounting holes (43) are adapted with an outward open slit (44) to facilitate

assembly.

12. Seal according to claim 11, characterised in that the sealing ring (39) is equipped
with a number of radial outward protrusions (58) and a number of radial inward

protrusions (59).
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13. Seal according to claims 12, characterised in that the outward protrusions (58) and

the inward protrusions (59) are arranged facing each other.

14. Seal according to any of claims 11 - 13, characterised in that the sealing ring (39)

has a substantially rectangular cross-section.

15. Seal according to any of claims 11 - 14, characterised in that the support means
(38) comprises a first side (54) and a second side (55) and that the sealing ring (39)
comprises a first sealing part (56) extending away from the first side (54) and a second

sealing part (57) extending away from the second side (55).

16. Seal according to any of claims 11 - 15, characterised in that at least two a

mounting holes (43) are adapted with an outward open slit (44) to facilitate assembly.
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