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(54) A VEHICLE

(57) A vehicle comprising an internal combustion en-
gine, an exhaust system for discharging exhaust gasses
from the internal combustion engine, an exhaust after
treatment system for treating exhaust gasses from the
internal combustion engine , and an exhaust tract con-
necting the internal combustion engine to the exhaust
after treatment system for transferring exhaust gasses
from the internal combustion engine to the exhaust after
treatment system, the exhaust tract (5) comprising a first
exhaust tube (6) connected to the internal combustion
engine, a second exhaust tube (7) connected to the ex-
haust after treatment system, and a flexible tube (8) in-
terconnecting the first and the second exhaust tube (7),
the exhaust tract (5) comprising an inner tube (9, 9’) hav-
ing a first inner tube end (10) and a second inner tube
end (11), the first inner tube end (10) being connected
to an inner side (8A) of the first exhaust tube (6), the
second inner tube end (11) being arranged at a position
inside the flexible tube (8) and being spaced from an
inner side (8A) of the flexible tube (8), the first inner tube
end (10) having a larger diameter than the second inner
tube end (11), the inner tube (9, 9’) comprising a conical
wall portion (12) extending from the first inner tube end
(10), the conical wall portion (12) being provided with
perforations (13), the exhaust after treatment system fur-
ther comprising a reduction agent injector upstream of
the flexible tube (8), whereby the inner tube (9, 9’) com-

prises a cylindrical tubular section (15) extending from a
downstream end of the conical wall portion (12) to the
second inner tube end (11), the free end of the cylindrical
tubular section (15) forming the second inner tube end
(11), and in that the flexible tube (8) is slanted in a down-
wards direction. The upper portion of the free end of the
cylindrical tubular section (15) comprises a guiding sur-
face directed downwards which provides heating up the
lower part of the inner wall for reducing deposition of the
reducing agent thereon.
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Description

[0001] The invention relates to a vehicle according to
the preamble of claim 1.
[0002] Such a vehicle is for example known from
EP2719873B1. In the known vehicle the flexible tube in-
terconnecting the first and the second exhaust tubes de-
couples vibrations between the first and the second ex-
haust tubes, i.e. vibrations between the internal combus-
tion engine and the exhaust gas after treatment system
will decoupled. The inner tube comprising a conical wall
portion is a perforated conical flow guide and exhaust
gasses and reduction agent can flow both longitudinally
through the conical flow guide and through the perfora-
tions in the wall. As a result of the high temperature of
the exhaust gasses the conical flow guide, the inner wall
of the flexible tube and the reduction agent are heated
and due to the conical flow guide the exhaust gasses
containing the reduction agent are thoroughly mixed and
thereby deposition of reduction agent in a crystallized
form on the inner wall of the flexible tube is reduced.
However, it has appeared that in particular with heavy
goods vehicles in which the relative displacement be-
tween internal combustion engine and exhaust after
treatment system is rather large and in which e.g. due to
construction the distance between internal combustion
engine and exhaust gas after treatment system is rather
large a relatively long flexible tube is required. In partic-
ular when the internal combustion engine is arranged in
a position at a higher level with regard to the exhaust gas
after treatment system and as a result the flexible tube
slants downwards it has appeared that reduction agent
can still crystallize on the inner wall of the relatively large
flexible tube when no additional measures are taken,
thereby amongst other things reducing the flexibility of
the flexible tube. This could undesirably lead to transfer
of vibrations from the internal combustion engine to the
exhaust gas after treatment system.
[0003] It is thus an object of the present invention to
provide an alternative solution in which crystallization of
reduction agent on the inner wall of a flexible tube can
be further reduced.
[0004] In order to achieve this object the invention pro-
vides a vehicle according to claim 1. The present inven-
tion is based on the insight that in the known vehicle the
perforated conical flow guide only heats up the portion
of the inner wall of the flexible tube adjacent the conical
flow guide and that portions of the inner wall of the flexible
tube more downstream of the conical flow guide are less
heated, which could result in deposition of reduction
agent in crystallized form. In particular when longer flex-
ible tubes are used this deposition in more downstream
portions of the flexible tube can be pronounced. Although
it would be possible to dimension the conical wall portion
such that its downstream end extends into the second
exhaust tube in order to overcome said problem in case
long flexible tubes which slant downwards are used this
could, during vibrations of the vehicle, lead to the length-

ened conical wall portion undesirably hitting the inner wall
of the flexible tube, which could lead to damage to the
flexible tube. By according to the invention using a cylin-
drical tubular section of which the free end forms the sec-
ond inner tube end, i.e. the free end only extends within
the flexible tube and does not extend into the second
exhaust tube, on the one hand it appears that the inner
wall of the flexible tube can be sufficiently heated over a
sufficient length thereof to reduce deposition of reduction
agent thereon, while on the other hand it can be prevent-
ed that the cylindrical tube hits the inner wall of the flexible
tube during vibrations of the vehicle. Depending on the
angle of the flexible tube slanting downwards there might
be a risk of deposition of reduction agent on a lower part
of the inner wall of the flexible tube. As a result of the
guiding surface hot exhaust gas is directed downwards
to this lower part of the inner wall of the flexible tube
thereby heating up this lower part as a result of which
deposition of reduction agent thereon is reduced.
[0005] In a further embodiment of a vehicle according
to the invention the length of the conical wall portion is
between 15 % and 25 % of the total inner tube length. In
a further embodiment of a vehicle according to the inven-
tion the perforations have a diameter of 4 mm 6 50%
and cover 18 6 10% of the surface area of the conical
wall portion. By these measures exhaust gasses and re-
duction agent can flow through the perforations in the
conical wall portion and be efficiently mixed as a result
of which the inner wall of the flexible tube is efficiently
heated up thereby reducing deposition of reduction agent
in a crystallized form on the inner wall of the flexible tube.
[0006] The invention will be further explained with ref-
erence to the Figures, in which non-limiting exemplary
embodiments of a according to the invention are shown:

Figure 1 schematically shows an embodiment of ve-
hicle with an internal combustion engine and an ex-
haust tract according to the invention in a side view;
Figure 2 schematically shows an enlarged part of
Fig. 1;
Figure 3 schematically shows an inner tube accord-
ing to an embodiment of a vehicle according to the
invention; and
Figure 4 schematically shows an inner tube accord-
ing to another embodiment of a vehicle according to
the invention.

[0007] In Figure 1 an embodiment of a vehicle 1 ac-
cording to the invention is schematically shown. The ve-
hicle 1 comprises an internal combustion engine 2, an
exhaust system 3 for discharging exhaust gasses from
the internal combustion engine 2 and an exhaust after
treatment system 4 for treating exhaust gasses from the
internal combustion engine 2. An exhaust tract 5 con-
nects the internal combustion engine 2 to the exhaust
after treatment system 4 for transferring exhaust gasses
from the internal combustion engine 2 to the exhaust after
treatment system 4 and comprises a first exhaust tube 6
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(see Figs. 2 and 3) connected to the internal combustion
engine 2, a second exhaust tube 7 connected to the ex-
haust after treatment system 4 and a flexible tube 8 in-
terconnecting the first and the second exhaust tubes 6,
7. The exhaust after treatment system 4 also comprising
a reduction agent injector 4A upstream of the flexible
tube 8, which reduction agent injector 4A is connected
to a supply 4B of reduction agent.
[0008] As shown in Figure 3 the exhaust tract 5 com-
prises an inner tube 9 having a first inner tube end 10
and a second inner tube end 11. The first inner tube end
10 is connected to an inner side of the first exhaust tube
6 and the second inner tube end 11 is arranged at a
position inside the flexible tube 8 and is spaced from an
inner side 8A of the flexible tube 8. The first inner tube
end 10 has a larger diameter than the second inner tube
end 11.
[0009] The inner tube 9 has a conical wall portion 12
extending from the first inner tube end 10. The conical
wall portion 12 is provided with perforations 13 so that
exhaust gasses and reduction agent can flow longitudi-
nally (indicated by arrow E) through the innertube 9 and
thus through the conical wall portion 12 as well as through
the perforations 13 in the conical wall portion 12 as indi-
cated by arrow P. The perforations 13 have a diameter
between XX mm and YY mm.
[0010] According to the invention the inner tube 9 com-
prises a cylindrical tubular section 15 extending from a
downstream end 16 of the conical wall portion 12 to the
second inner tube end 11, the free end of the cylindrical
tubular section 15 forming the second inner tube end 11.
The free end of the cylindrical tubular section 15 thus
ends well before the second exhaust tube 7. Hereby on
the one hand that the inner wall 8A of the flexible tube 8
can be sufficiently heated over a sufficient length thereof
to reduce deposition of reduction agent thereon while on
the other hand it can be prevented that the cylindrical
tube 11 hits the inner wall 8A of the flexible tube 8 during
operating conditions of the vehicle 1.
[0011] Depending on the angle of the flexible tube 8
slanting downwards and also the length of the flexible
tube 8 there might be a risk of deposition of reduction
agent on a lower part R of the inner wall 8A of the flexible
tube 8 as indicated in Figure 3. In the embodiment as
shown in Figure 4 the inner tube 9’ has a cylindrical tu-
bular section 15’ of which an upper portion 15A’ of the
free end of the cylindrical tubular section 15’ comprises
a guiding surface 17 directed downwards so that the low-
er part area R of the inner wall 8A of the flexible tube 8
can be heated up sufficiently to reduce deposition of re-
duction agent thereon.
[0012] In both the embodiments shown in Figures 3
and 4 the length of the conical wall portion 12 is between
15 % and 25 % of the total inner tube length and the
perforations 13 have a diameter of 4 mm 6 50% and
cover 18 6 10% of the surface area of the conical wall
portion 12.

Claims

1. A vehicle (1) comprising an internal combustion en-
gine (2), an exhaust system (3) for discharging ex-
haust gasses from the internal combustion engine
(2), an exhaust after treatment system (4) for treating
exhaust gasses from the internal combustion engine
(2), and an exhaust tract (5) connecting the internal
combustion engine (2) to the exhaust after treatment
system (4) for transferring exhaust gasses from the
internal combustion engine (2) to the exhaust after
treatment system (4), the exhaust tract (5) compris-
ing a first exhaust tube (6) connected to the internal
combustion engine (2), a second exhaust tube (7)
connected to the exhaust after treatment system (4),
and a flexible tube (8) interconnecting the first and
the second exhaust tube (7), the exhaust tract (5)
comprising an inner tube (9, 9’) having a first inner
tube end (10) and a second inner tube end (11), the
first inner tube end (10) being connected to an inner
side (8A) of the first exhaust tube (6), the second
inner tube end (11) being arranged at a position in-
side the flexible tube (8) and being spaced from an
inner side (8A) of the flexible tube (8), the first inner
tube end (10) having a larger diameter than the sec-
ond inner tube end (11), the inner tube (9, 9’) com-
prising a conical wall portion (12) extending from the
first inner tube end (10), the conical wall portion (12)
being provided with perforations (13), the exhaust
after treatment system (4) further comprising a re-
duction agent injector (4A) upstream of the flexible
tube (8), characterized in that the inner tube (9, 9’)
comprises a cylindrical tubular section (15, 15’) ex-
tending from a downstream end of the conical wall
portion (12) to the second inner tube end (11), the
free end of the cylindrical tubular section (15, 15’)
forming the second inner tube end (11), and in that
the flexible tube (8) is slanted in a downwards direc-
tion, wherein an upper portion (15A’) of the free end
of the cylindrical tubular section (15’) comprises a
guiding surface (17) directed downwards.

2. A vehicle (1) according to claim 1, wherein the length
of the conical wall portion (12) is between 15 % and
25 % of the total inner tube length.

3. A vehicle (1) according to claim 1 or 2, wherein the
perforations (13) have a diameter of 4 mm 6 50%
and cover 18 6 10% of the surface area of the conical
wall portion (12).
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