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Description
TECHNICAL FIELD

[0001] The present invention relates to gas flow unit
comprising a gas flow inlet, a gas flow outlet and a gas
flow chamber configured to convey a gas flow from the
inlet to the outlet, wherein the gas flow inlet is configured
to convey the gas flow in afirst direction into the gas flow
chamber and wherein the gas flow outlet is configured
to convey the gas flow in a second direction from the gas
flow chamber, wherein the second direction is angularin
relation to the first direction, and wherein the gas flow
inlet is an inlet into the gas flow chamber and the gas
flow outlet is an outlet from the gas flow chamber.
[0002] The presentinventionalso relates toagastreat-
ment device comprising such a gas flow unit together
with a gas treatment element provided downstream said
gas flow unit.

[0003] Furthermore the invention relates to an internal
combustion engine comprising a combustion chamber,
from which exhaust gas is emitted, wherein said engine
comprises a gas treatment device according to the in-
vention for the treatment of either exhaust gas emitted
from the combustion chamber or inlet air to said combus-
tion chamber.

BACKGROUND OF THE INVENTION

[0004] The background of the invention is related to
design considerations with regard to exhaust gas recir-
culation coolers in internal combustion engines. Howev-
er, it should be understood that the defined problem may
be found also in other gas conducting systems and the
solution thereto may thus also be applied in such sys-
tems.

[0005] Most gas/liquid coolers used in internal com-
bustion engines need a significant distance upstream
their inlet on the gas side to distribute the gas flow uni-
formly over the cooler area. This is necessary to achieve
high cooler effectiveness and ensure metal temperature
below critical limits. One example of a cooler is the one
used in the exhaust gas recirculation (EGR) circuit to
increase the amount of EGR in modern diesel engines.
EGR is used to reduce the combustion temperature in
the cylinders and thereby reduce the NOx formation,
which progresses faster at high temperatures.

[0006] In modern vehicles the available space in the
engine compartment is limited due to more and more
components used to fulfil stringent emission regulations,
such as variable geometry turbo, crank case ventilation
etc. This sometimes makes it very difficult to permit
enough distance upstream the inlet of the cooler.
[0007] In a typical case, the exhaust gas flowing in a
gas channel from the combustion chamber to a gas cool-
erin the EGR circuit has to undergo a substantial change
of direction, in the range of 90°, shortly before entering
the cooler. In order to achieve an optimum cooler effi-
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ciency it is important that the gas flow is uniformly dis-
tributed over the cross sectional area of the channel from
which it is introduced into the cooler. If the distance be-
tween the region in which the direction of the gas is
changed and the entrance to the cooler is very short,
there will be difficulties in obtaining such uniform distri-
bution of the gas flow as mentioned above for the gas
that enters the cooler if not specific design measures are
taken in order to promote such uniform distribution.

PRIOR ART

[0008] A certain type of pipe bend sometimes referred
to asa NACA (National Advisory Council for Aeronautics)
design is sometimes used to improve the flow distribution
when available space is limited and hence the radius of
curvature becomes very small compared to the size of
the pipe itself. However, as the space available in modern
internal combustion engines is becoming more restricted
than ever, also this design has been found to be some-
whattoo space-requiring. Accordingly, an even more slim
design of a pipe bend that promotes uniform flow of gas
shortly downstream a substantial change of direction of
the gas flow direction in any kind of gas-conduction sys-
tem, and in particular an exhaust gas system of an inter-
nal combustion engine, is sought for.

[0009] According to its abstract, DE 23 58 732 A dis-
closes a device for deflecting and reducing the speed of
a flowing medium prior to entry into catalyzer, heat ex-
changer, etc., which is particularly for effectively purifying
exhaust gases, and comprises a chamber with approx.
round cross-section. The medium flows into the centre
of the chamber approx. parallel to a screen forming one
wall of the chamber arranged at a distance from the cat-
alyzer etc. located behind. The cross-section area of the
flow chamber is approximately the same as that of the
catalyzer.

[0010] According to its abstract, EP 2 343 440 A dis-
closes an exhaust purification system provided with an
exhaust manifold, a catalytic converter which is arranged
at a downstream side of the exhaust manifold at an angle
with respect to the exhaust manifold and which houses
an NO, storage and reduction catalyst, and a reducing
agent feed system which feeds reducing agent into ex-
haust gas which passes through the inside of the exhaust
manifold.

[0011] Accordingtoits abstract, JP 2007 211663 A dis-
closes an introduction passage for guiding exhaust gas
from an outlet of the collective exhaust port of a cylinder
head into the inlet end area of a catalyst converter is
provided in an exhaust catalyst device of a multi-cylinder
internal combustion engin. The introduction passage
comprises: an area upstream the point of exhaust gas
flowing into the passage; a curved part where exhaust
gas becomes curved streams; and an area downstream
the point of discharging the curved exhaust gas streams
into an inlet end area. A swelling part is provided in the
curved part.
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THE OBJECT OF THE INVENTION

[0012] The object of the invention is to present a gas
flow unit design that enables a substantial change of di-
rection of a gas flow and a uniform flow distribution of the
gas across a cross section of an outlet through which the
gas is emitted from said gas flow unit within a distance
as short as possible downstream the point of change of
flow direction. The design shall be such that it is not
space-requiring, and thereby suitable for use as a com-
ponent in the design of an internal combustion engine
for the vehicle industry, where the demands regarding
space-saving are high.

[0013] In particular, the gas flow unit shall be of such
design that it is suitable for use in connection to a gas
treatment element such as a cooler or silencer device
arranged at a very short distance downstream the gas
flow unit and requiring a uniform flow of gas over its cross
sectionin orderto enable an optimum performance there-
of.

SUMMARY OF THE INVENTION

[0014] The object of the invention is achieved by
means of the gas flow unit according to the preamble of
claim 1, characterised in that, in the first gas flow direc-
tion, the gas flow chamber extends beyond a projection
of an outer periphery of the gas flow outlet and defines
a prolongation configured for conveying a first part of the
gas flow such that it enters the gas flow outlet from a
different direction than a second part of the gas flow en-
tering the gas flow outlet without passing through said
prolongation. Preferably, the distance that the prolonga-
tion extends beyond a centre line of the outlet corre-
sponds to 0,7-2,0 times the diameter of the outlet (which
preferably has a circular cross section), even more pref-
erably 1,0-1,3 times the diameter of the outlet.

[0015] Preferably said prolongation forms a rounded
end portion of the gas flow chamber. The rounded shape
promotes a smooth redirection of the gas flow direction
in said prolongation. Preferably there is provided a
means for preventing the upcoming of swirl in the outlet.
Swirl is a phenomenon that can be caused by an uneven
flow of gas from the gas flow inlet into the chamber and
that is detrimental to a uniform flow distribution in the gas
flow outlet. Said means may be a dividing wall extending
up from the bottom of the prolongation. Preferably said
wall extends in a plane which coincides with a centre
plane of the outlet. Preferably, said dividing wall divides
said first part of the gas flow into two sub-parts on either
side of the wall, which meet each other when they leave
the wall and enter the gas flow outlet.

[0016] According to a preferred embodiment, said pro-
longation has a volume and geometry such that the
amount of said first part of the gas flow is in the range of
10-50%, preferably 30-50% of the amount of said second
part of the gas flow. Such an amount of the first part of
the gas flow provides for a more uniform flow distribution
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over the cross section of the outlet.

[0017] According to one embodiment, said prolonga-
tion has the shape of a part of a sphere, and preferably
the shape of a semi-sphere. In such an embodiment, it
is preferred that there is provided a dividing wall in the
bottom of the prolongation for the purpose of preventing
swirl in the gas flow. Preferably, said dividing wall is po-
sitioned such that it extends in a plane parallel to the first
gas flow direction and is positioned in the middle of the
semi-sphere such that it divides the latter in two halves.
Preferably the extension plane of the dividing wall is the
same as a plane that divides the gas flow outlet in two
equal halves.

[0018] According to another embodiment, said prolon-
gation has the shape of two part spheres and there is
provided a dividing wall between said part spheres. Also
here, the dividing wall preferably extends in a plane par-
allel to the first gas flow direction, wherein said plane
preferably coincides with a plane that divides the outlet
intwo equal halves. However, here, the dividing wall need
not be a separate wall arranged at the bottom of the pro-
longation, but may be a wall that results from the geom-
etry of the two adjacent part spheres, preferably semi-
spheres, and the material that separates the latter from
each other.

[0019] According to one embodiment, said gas flow
chamber is delimited by parallel opposite lateral walls
and a curved bottom wall, such that the prolongation has
the shape of a part of a cylinder. In other words, the pro-
longation will have a nearly U-shaped cross section, as
seen in the direction of the gas flow outlet. Also in this
caseitis preferred to arrange a dividing wall at the bottom
of the prolongation, in order to prevent swirl, and prefer-
ably in accordance with the principles described above
for the single half-sphere design.

[0020] According to yet another embodiment, the gas
flow chamber is delimited by parallel opposite lateral
walls, a curved bottom wall and an intermediate wall
which is parallel with said lateral walls, such that the pro-
longation has the shape of two parallel parts of a cylinder,
preferably two parallel half-cylinders. In other words, the
prolongation will, according to this embodiment, have a
nearly UU-shaped cross section as seen in the direction
of the gas flow outlet. The intermediate wall, formed by
adjacent walls that delimit the respective part of cylinder,
thus forms a dividing wall, preferably in accordance with
the principles already mentioned for the double-half-
sphere embodiment.

[0021] Preferably, the gas flow inlet and the gas flow
outlet are configured such that the second gas flow di-
rection is angular within the range of 45°-135° in relation
to the first gas flow direction, preferably in the range of
60°-120°, and more preferably in the range of 85°-95°.
The smaller the angle, the less redirecting of the gas flow
and hence the less problem with non-uniform flow in the
gas flow outlet. Larger angles than the upper limit men-
tioned here will not be of interest from an overall design
point of view and will also further complicate the flow
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conditions, and are therefore not taken into further con-
sideration here.

[0022] Preferably, the gas flow inlet comprises at least
one inlet channel which extends in said first gas flow di-
rectionin aregion in which it enters the gas flow chamber,
and the gas flow outlet comprises an outlet channel that
extends in said second gas flow direction in a region in
which it exits from the gas flow chamber. Accordingly,
the at least one inlet channel has a centre line which is
angular within the range of45°-135° inrelation to a centre
line of the outlet channel, preferably in the range of 60°-
120°, and more preferably in the range of 85°-95°. The
prolongation of the chamber is in the direction of an ex-
tension of the centreline of the at least one inlet channel
beyond the outlet (i.e. the outlet opening in the wall that
defines said chamber). The inlet channel is to a high de-
gree responsible for the characteristics of the gas flow
into the chamber. According to one embodiment of the
invention the ratio between the total inlet channel cross
section area and the outlet channel cross sectional area
is in the range of 0,3-3, resulting in either a somewhat
diffusing flow in the outlet channel (low ratio value) or to
an accelerating flow (high ratio). In typical applications
for which the present design is suitable, the gas pressure
and the cross sectional areas of the channels involved
are such that the flow is generally incompressible, i.e.
flow Mach value is below 0,30. Preferably, the flow rate
in the inlet channel is in the range of 30-120 m/s.
[0023] Preferably,and as a consequence of the design
heretofore described, the gas flow chamber is configured
such that the second part of the gas flow enters the gas
flow outlet in a portion of the gas flow outlet closer to the
gas flow inletthan a portion of the gas flow outletreceiving
the first part of the gas flow.

[0024] According to a preferred embodiment the gas
flow chamber is substantially wider than a projection of
an outer periphery of the gas flow outlet in a direction
perpendicular to the first gas flow direction and according
to one embodiment about two times wider. In other words,
the gas flow chamber is substantially wider than a pro-
jection of an outer periphery of the gas flow outlet per-
pendicular to a direction of a centre line of the outlet (or
more precisely the outlet channel). On the other hand,
the depth of the chamber perpendicular to said width, as
seen in direction of a centre line of the outlet (or more
precisely the outlet channel), is substantially smaller than
the width of the gas flow chamber, and according to one
embodiment about half of said width. Preferably, the
depth of the chamber as seen in direction of a centre line
of the outlet (or more precisely the outlet channel) sub-
stantially corresponds to the width of the inlet (or more
precisely the inlet channel thereof). Thereby, the cham-
ber does not require much space in the direction of the
outlet, which is important in cases where there is not
much room for the gas flow unit in that direction. The
width of the chamber is larger than the depth thereof, and
the increased width contributes to reduce pressure drop
in the chamber and to prevent swirl in the outlet. Prefer-
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ably, the ratio between the width of the chamber and the
diameter of the outlet (chamber width/outlet diameter) is
in the range of 1,3-2,1. Preferably, the ratio between the
length of the chamber, i.e. the length from the inlet to the
bottom end of the prolongation, and the diameter of the
outlet (chamber length/outlet diameter) is in the range of
1,7-3,5.

[0025] Preferably, the gas flow chamber comprises a
substantially flat wall positioned opposite the gas flow
outlet. Thereby, space is saved in the longitudinal direc-
tion of the gas flow outlet.

[0026] Preferably, the gas flow chamber has a contin-
uously increasing width in a direction from the inlet to an
intermediate portion of the gas flow chamber, wherein
the outlet at least partly extends from the intermediate
portion. The prolongation is positioned opposite the inlet
with regard to the intermediate portion. Preferably, the
lateral walls of the gas flow chamber have a curvature
matching the curvature of the outlet boundaries in the
region with increasing width. Said intermediate portion
of the gas flow chamber has an elongated cross sectional
shape with a longer extension in a direction of the width
and a shorter extension in a direction of the depth. Said
intermediate portion of the gas flow chamber has a sub-
stantially constant cross section. Further, said interme-
diate portion of the gas flow chamber comprises said flat
wall positioned opposite the gas flow outlet. The gas flow
unit is preferably symmetrical with regard to a common
centre plane of the inlet and the outlet.

[0027] According to the invention, the gas flow cham-
ber is configured for conveying said first part of the gas
flow and said second part of the gas flow such that they
meet in the gas flow outlet and achieve a substantially
uniform flow distribution in said second gas flow direction.
[0028] The invention also refers to a gas treatment de-
vice comprising a gas flow unit according to the invention
and a gas treatment element positioned downstream of
the gas flow outlet.

[0029] According to one embodiment, the gas treat-
ment element is a gas cooler element. The cooler ele-
ment typically comprises a circuit of cooling liquid and
heat changer surfaces which are to be hit by the incoming
gas received from the gas flow unit and to which heat
from the gas is transferred to the cooling liquid, which is
provided on opposite sides of such surfaces, all in ac-
cordance with established cooler technology. As seen in
the direction of a centre line of the outlet of the gas flow
unit, i.e. in the main flow direction of the gas exiting from
the chamber through the outlet, the cooler element has
alarger cross section than the outlet. Typically, the cooler
comprises a plurality of openings across the cross sec-
tion thereof through which the gas is to flow. In order to
make the cooler element operate efficient, the gas flow
entering the cooler element through the outlet of the flow
unit shall be as uniform as possible over the cross section
thereof.

[0030] According to an alternative embodiment, the
gas treatment element is a silencer device. According to
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yet another alternative, the gas treatment element is a
compressor of a turbo device.

[0031] The invention also relates to an internal com-
bustion engine comprising a combustion chamber from
which exhaust gas is emitted, characterised in that it com-
prises a gas treatment device according to the invention
for the treatment of exhaust gas emitted from the com-
bustion chamber orinlet air to said combustion chamber.
[0032] Preferably, said combustion engine comprises
an exhaust gas recycling circuit in which said gas treat-
ment device is arranged, and the gas treatment element
forms a cooler for recycled exhaust gas in said exhaust
gas recycling circuit.

[0033] According to another embodiment, said com-
bustion engine comprises a silencer device through
which said exhaust gas is conducted, wherein said gas
treatment device forms a part of said silencer device.
[0034] Furtherfeatures and advantages of the present
invention will be presented in the following detailed de-
scription of embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Hereinafter, by way of example, the invention
will be described more in detail with reference to the an-
nexed drawing, on which:

Fig. 1A is a perspective view of a gas flow unit ac-
cording to the invention connected to a gas treatment
element,

Fig. 1B is a perspective view from another direction
of the gas flow unit shown in fig. 1A,

Fig. 1C is a view from above of the gas flow unit
shown in fig. 1B,

Fig. 1D is a front view of the gas flow unit shown in
figs. 1A-1C,

Fig. 1E is a cross section according to E-E in fig. 1D,

Fig. 1F is a side view of the gas flow unit shown in
figs. 1A-1E,

Fig. 1Gis a cross section according to G-G infig. 1D,
Fig. 1H is a cross section according to H-H in fig. 1F,

Fig. 2A-2F are cross sections of alternative embod-
iments of the gas flow unit according to the invention,
and

Fig. 3 is a schematic representation of an internal
combustion engine, in which there is indicated posi-
tions in which a gas flow unit according to the inven-
tion may be positioned.
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DETAILED DESCRIPTION OF THE INVENTION

[0036] Fig. 1A-1H shows a gas flow unit 1 comprising
a gas flow inlet 2, a gas flow outlet 3 and a gas flow
chamber 4 configured to convey a gas flow from the inlet
2 to the outlet 3. Downstream the outlet 3, a seen in an
assumed flow direction, and connected thereto, there is
provided a treatment device 5 for the treatment of a gas
flowing through the gas flow unit 1 in a direction from said
inlet 2 to said outlet 3. In fig. 1A, the gas treatment ele-
ment 5 is a cooler element. However, as will be seen
later, other types of gas treatment elements are also con-
ceivable.

[0037] The inlet 2 comprises at least one inlet channel
6 delimited by the inner periphery of a tubular inlet wall
7.In a corresponding way, the outlet 3 comprises an out-
let channel 8 delimited by the inner periphery of a tubular
outlet wall 9. The chamber 4 is delimited by an inner
periphery of a chamber wall 10. The inlet 2 and the outlet
3 form openings in the chamber wall 10. The outlet 3 has
a substantially circular cross sectional shape (compared
to, for example, annular cross sections)

[0038] The unit formed by the inlet wall 7, the outlet
wall 9 and the chamber wall 10 may, according to one
embodiment, be a solitary element (a one-piece unit)
formed by means of moulding. Typically, it is made of a
metal alloy as its main constituent, but it may also, as an
alternative be made of a polymer, or any other suitable
material depending on the application.

[0039] With reference to fig. 1G, in which approximate
gas flow directions are indicated with arrows, it can be
seen that the gas flow inlet 2 is configured to convey the
gas flow in a first direction 11 into the gas flow chamber
4, and the gas flow outlet 3 is configured to convey the
gas flow in a second direction 12 from the gas flow cham-
ber, wherein the second direction is almost perpendicular
inrelation to the first direction. Thefirst direction generally
corresponds to the direction of a centre line of the inlet
channel 6, and the second direction generally corre-
sponds to the direction of a centre line in the outlet chan-
nel 8. Accordingly, the centre lines of the inlet channel 6
and the outlet channel 8 are angular to each other, pref-
erably approximately perpendicular to each other. Pref-
erably, as in this embodiment, the inlet channel 6 is, at
least in a region close to the chamber, generally straight,
i.e. it does not follow a substantially bent or curved line,
and the gas flow through it is assumed to have a generally
uniform flow direction in the direction of the centre line
(i.e. the longitudinal axis) of the inlet channel 6. Likewise
the outlet channel 8 is a straight channel, though prefer-
ably avery shortchannel,and when the gas flows through
said outlet 3 it has a generally uniform flow direction in
the direction of the centre line of said outlet channel 8. It
is inside the chamber 4 that the flow direction of the gas
is changed.

[0040] As can be seen, the inlet 2 according to this
embodiment comprises one single inlet channel 6. How-
ever, there may be embodiments in which at least two
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inlet channels are comprised in the inlet. Such embodi-
ments will be described later.

[0041] In the first gas flow direction 11 (see figs. 1G
and 1H), the gas flow chamber 4 extends beyond a pro-
jection of an outer periphery of the gas flow outlet 3 and
defines a prolongation 13 configured for conveying a first
part 14 of the gas flow such that it enters the gas flow
outlet 3 from a different direction than a second part 15
ofthe gas flow entering the gas flow outlet 3 without pass-
ing through said prolongation 13.

[0042] The chamber 4 has a length in the first flow di-
rection 11 (i.e. generally the direction of the centre line
of the inlet channel 6) that is larger than the cross section
of the outlet 3. It is delimited by front portion of the cham-
ber wall 10, in which the outlet 3 is provided, and an
opposite rear portion of the chamber wall 10. The inner
surface of said rear portion is generally flat. In other
words, the flow chamber 4 comprises a substantially flat
wall positioned opposite the gas flow outlet 3.

[0043] The depth of the chamber 4, i.e. its extension
in a direction from the outlet 3 to the opposite inner sur-
face of the rear portion of the chamber wall 10, substan-
tially corresponds to the width of the inlet 2, or more pre-
cisely the width of the inlet channel 6 thereof. The depth
of the chamber 4 is predominantly delimited with regard
to the general wish to minimize the extension of the gas
flow unit in that direction.

[0044] The width ofthe chamber 4 is considerably larg-
er than the depth thereof, and is thus considerably larger
than the corresponding width of the inlet 2. The width of
the chamber 4 is also considerably larger than the width
of the outlet 3 (and the width of the outlet channel 8). The
enlarged width of the chamber 4 contributes to reduce
the pressure drop of the chamber 4 and to prevent swirl
in the outlet 3. In fig. 1E there is indicated with arrows
how the gas is assumed to flow due to the design with
regard to the width of the chamber 4.

[0045] The above-mentioned prolongation 13 of the
chamber may have different designs, one of which is
shown in fig. 1. In the embodiment of fig. 1 the prolonga-
tion 13 forms a rounded end portion of the chamber 4. It
has a volume and geometry such that the amount of said
first part 14 of the gas flow is in the range of 10-50% of
the amount of said second part 15 of the gas flow. More
precisely, the prolongation 13 has the shape of two par-
allel half spheres, a shape that has proven to be advan-
tageous for the purpose of the invention. To a certain
extent the two half-spheres are divided from each other
at the bottom thereof by a part 16 of the inner periphery
of chamber wall 10 that projects up between the half-
spheres and defines the shape of the respective half-
sphere, thereby forming a dividing wall between the two
half-spheres of the prolongation 13. However, there is
also provided an intermediate wall 17 in the chamber 4,
which wall 17 is connected to the bottom of the prolon-
gation, here defined by the dividing wall 16, and extends
into the rest of the chamber 4 all the way to the region of
the inlet 2. This intermediate wall 17 is arranged for the
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purpose of avoiding swirl in the outlet 3. The inlet 2 and
the outlet 3 have a common centre plane. The interme-
diate wall 17 extends in the common centre plane of the
inlet 2 and the outlet 3. Thereby, it divides the gas flow
from the inlet 2 in two laterally parallel flows, as can bee
seeninfig. 1H. In an upper part of the chamber 4, as well
as in the prolongation 13, the intermediate wall 17 ex-
tends through the full depth of the chamber 4, i.e. from
the front wall to the flat rear wall of the chamber wall 10.
In a region in front of the outlet 3, the intermediate wall
17 is retracted such that there is an open space in the
chamber which is not divided by said intermediate wall
17 where gas flowing from the different sides of the wall
towards the outlet 3 can meet and mix before exiting
through the outlet 3. The intermediate wall 17 is in contact
with the rear portion of the chamber wall 10 all the way
from the region of the inlet 2 to the region of the prolon-
gation 13.

Figs. 2A-2F show different embodiments that may be
used and have been considered in accordance with the
teaching of the present invention. Fig. 2A corresponds
to the already disclosed embodiment in which the inlet 2
comprises one inlet channel and the prolongation 13
comprises two parallel half-spheres, andin which the pro-
longation 13 as well as the chamber 4 is divided by an
intermediate wall 17.

[0046] In fig. 2B there is still one inlet channel 6, but
the prolongation, here indicated with 20, is formed by one
single half-sphere, and the intermediate wall 21 extends
to the bottom thereof. Apart from the different shape of
the prolongation 20, the embodiment of fig. 2B preferably
presents the features disclosed above for the embodi-
ment according to fig. 1A-1H.

[0047] In Fig. 2C the inlet 2 comprises two inlet chan-
nels 6’, 6", which, preferably, are symmetrically provided
on either side of a common centre plane of the inlet 2
and the outlet 3. From the region of a dividing wall 22
between the inlet channels 6’, 6" an intermediate wall 23,
corresponding to the intermediate wall 17 previously de-
scribed, extends to the prolongation, which is here indi-
cated with 24 but is identical with the prolongation 13
already described with reference to fig. 1. Apart from
presence of two inlet channels 6, 6" instead of one, the
embodiment of fig. 2C preferably presents the features
disclosed above for the embodiment according to fig. 1A-
1H.

[0048] The embodiment in fig. 2D differs from that in
fig. 2C in that the prolongation 25 has the shape of a half-
sphere and that the intermediate wall 26 extends to the
bottom of said half-sphere (instead of to a dividing wall
like the dividing wall 16 in fig. 1H).

[0049] Fig. 2E shows an embodiment in which the gas
flow chamber 4 is delimited by parallel opposite lateral
walls 28, 29, a curved bottom wall and an intermediate
wall 30 which is parallel with said lateral walls 28, 29,
such that the prolongation 27 has the shape of two par-
allel parts of a cylinder, here two half cylinders. Apart
from the different shape of the prolongation 27, the em-
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bodiment of fig. 2E preferably presents the further fea-
tures disclosed above for the embodiment according to
fig. 1A-1H.

[0050] Fig. 2F shows an alternative embodiment ac-
cording to which there is not provided any intermediate
wall. The prolongation of the chamber corresponds to
that shown in fig. 2B, but could be any one within the
claimed scope of the invention, such as any one of the
other prolongations shown in figs. 2A-2E. It should thus
be noted that also such solutions without intermediate
wall are conceived and possible within the initially
claimed scope of the invention. In case the length of a
straight inlet channel is sufficient to generate a very uni-
form flow, for example in the order of 5-10 times the di-
ameter of the inlet channel, solutions without intermedi-
ate wall may be conceived. Apart from the absence of
an intermediate wall and the different shape of the pro-
longation thereof, the embodiment of fig. 2F preferably
presents the further features disclosed above for the em-
bodiment according to fig. 1A-1H. It should also be men-
tioned that further solutions, in which an intermediate
wall, like the ones described previously, may be provided
only in the region of the outlet and/or the region of the
prolongation, and not extending through a region of the
chamber between said inlet and prolongation regions are
also feasible.

[0051] Fig. 3 is a schematic representation of an inter-
nal combustion engine 31, showing different preferred
applications for a gas flow unit according to the invention.
[0052] According to the invention, the gas flow unit
forms part of a gas treatment device comprising said gas
flow unit and a gas treatment element positioned down-
stream of the gas flow outlet. According to a main aspect
of the invention, the combustion engine comprises an
exhaust gas recycling circuit in which said gas treatment
device is arranged and the gas treatment element forms
a cooler 32 for recycled exhaust gas in said exhaust gas
recycling circuit. In fig. 3 the cooler element is indicated
with "EGR cooler", and a gas flow unit 1 according to the
invention is connected thereto.

[0053] Fig. 3 also shows other applications. Accord-
ingly, an embodiment in which a gas flow unit 201 is con-
nected to a gas treatment element formed by a silencer
is indicated in fig. 3, as well as an embodiment in which
a flow unit 101 according to the invention is connected
to a turbo compressor. The flow units 1, 101 and 201
may be identical or may be adapted to their respective
applications and the specific conditions to be expected
there, such as gas temperature, pressure and flow ve-
locity.

Claims

1. A gas flow unit comprising

- a gas flow inlet (2),
- a gas flow outlet and (3)
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- a gas flow chamber (4) configured to convey
a gas flow from the inlet (2) to the outlet (3),
wherein the gas flow inlet (2) is configured to
convey the gas flow in a first direction (11) into
the gas flow chamber (4) and wherein the gas
flow outlet (3) is configured to convey the gas
flow in a second direction (12) from the gas flow
chamber (4), wherein the second direction (12)
is angular in relation to the first direction (11),
and wherein the gas flow inlet (2) is an inlet into
the gas flow chamber (4) and the gas flow outlet
(3) is an outlet from the gas flow chamber (4),
wherein , in the first gas flow direction (11), the
gas flow chamber (4) extends beyond a projec-
tion of an outer periphery of the gas flow outlet
(3) and defines a prolongation (13; 27) config-
ured for conveying a first part (14) of the gas
flow such that it enters the gas flow outlet (3)
from a different direction than a second part (15)
of the gas flow entering the gas flow outlet (3)
without passing through said prolongation
(13;27) characterised in that said prolongation
(13) has the shape of two part spheres and that
there is provided a dividing wall (16) between
said part spheres.

A gas flow unit according to claim 1, characterised
in that said prolongation (13; 27) forms a rounded
end portion of the gas flow chamber (4).

A gas flow unit according to claim 1 or 2, character-
ised in that said prolongation (13; 27) has a volume
and a geometry such that the amount of said first
part (14) of the gas flow is in the range of 10-50% of
the amount of said second part (15) of the gas flow.

A gas flow unit according to any preceding claim,
characterised in that the gas flow inlet (2) and the
gas flow outlet (3) are configured such that the sec-
ond direction (12) is angular within the range of 45°-
135° in relation to the first direction (11), preferably
in the range of 75°-120°, and more preferably in the
range of 85°-95°.

A gas flow unit according to any preceding claim,
characterised in that the gas flow inlet (2) compris-
es an inlet channel (6; 6’, 6") which extends in said
first direction (11) in a region in which it enters the
gas flow chamber (4), and that the gas flow outlet
(3) comprises an outlet channel (8) that extends in
said second direction (12) in a region in which it exits
from the gas flow chamber (4).

A gas flow unit according to any preceding claim,
characterised in that the gas flow outlet (3) has a

substantially circular cross sectional shape.

A gas flow unit according to any preceding claim,
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characterised in that the gas flow chamber (4) is
configured such that the second part (15) of the gas
flow enters the gas flow outlet (3) in a portion of the
gas flow outlet (3) closer to the gas flow inlet (2) than
a portion of the gas flow outlet (3) receiving the first
part (14) of the gas flow.

A gas flow unit according to any preceding claim,
characterised in that the gas flow chamber (4) is
substantially wider than a projection of an outer pe-
riphery of the gas flow outlet (3) in a direction per-
pendicular to the first gas flow direction (11).

A gas flow unit according to any preceding claim,
characterisedin thatthe gas flow chamber (4) com-
prises a substantially flat wall positioned opposite
the gas flow outlet (3).

A gas flow unit according to any preceding claim,
characterised in that the gas flow chamber (4) is
configured for conveying said first part (14) of the
gas flow and said second part (15) of the gas flow
such that they meet in the gas flow outlet (3) and
achieve a substantially uniform flow distribution in
said second gas flow direction (12).

A gas treatment device comprising

- a gas flow unit (1) according to any preceding
claim and

- a gas treatment element (5) positioned down-
stream of the gas flow outlet (3).

A gas treatment device according to claim 11, char-
acterised in that the gas treatment element (5) is a
gas cooler element or a silencer device.

An internal combustion engine comprising a com-
bustion chamber (4), from which exhaust gas is emit-
ted, characterised in that it comprises a gas treat-
ment device according to any one of claim 11-12 for
the treatment of exhaust gas emitted from the com-
bustion chamber (4) or inlet air to said combustion
chamber (4).

An internal combustion engine according to claim
13, characterised in that it comprises an exhaust
gas recycling circuit in which said gas treatment de-
vice is arranged and the gas treatment element (5)
forms a cooler for recycled exhaust gas in said ex-
haust gas recycling circuit.

An internal combustion engine according to claim
13, characterised in that it comprises a silencer
device through which said exhaust gas is conducted
and that said gas treatment device forms a part of
said silencer device.
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Patentanspriiche

1.

Gasleitendes Bauteil, umfassend

- einen Gasleitungseinlass (2),

- einen Gasleitungsauslass (3) und

- eine Gasleitungskammer (4), die so konfigu-
riert ist, dass sie eine Gasstrémung von dem
Einlass (2) zu dem Auslass (3) leitet, wobei der
Gasleitungseinlass (2) so konfiguriert ist, dass
er die Gasstrdmung in einer ersten Richtung
(11) in die Gasleitungskammer (4) leitet, und wo-
bei der Gasleitungsauslass (3) so konfiguriert
ist, dass er die Gasstrémung in einer zweiten
Richtung (12) von der Gasleitungskammer (4)
leitet, wobei die zweite Richtung (12) bezlglich
der ersten Richtung (11) in einem Winkel ver-
lauft und wobei der Gasleitungseinlass (2) ein
Einlass in die Gasleitungskammer (4) istund der
Gasleitungsauslass (3) ein Auslass aus der
Gasleitungskammer (4) ist, wobei in der ersten
Gasleitungsrichtung (11) die Gasleitungskam-
mer (4) sich Uber eine Projektion einer dulieren
Peripherie des Gasleitungsauslasses (3) hinaus
erstreckt und eine Verlangerung (13; 27) bildet,
die dafir konfiguriert ist, einen ersten Teil (14)
der Gasstromung so zu leiten, dass er in den
Gasleitungsauslass (3) aus einer anderen Rich-
tung als ein zweiter Teil (15) der Gasstromung
eintritt, derin den Gasleitungsauslass (3) eintritt,
ohne die Verlangerung (13; 27) zu durchlaufen,

dadurch gekennzeichnet, dass die Verlangerung
(13) die Form zweier Teilkugeln hat und eine Trenn-
wand (16) zwischen den Teilkugeln vorgesehen ist.

Gasleitendes Bauteil nach Anspruch 1, dadurch ge-
kennzeichnet, dass die Verlangerung (13; 27) ei-
nen gerundeten Endabschnitt der Gasleitungskam-
mer (4) bildet.

Gasleitendes Bauteil nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Verlangerung
(13; 27) ein Volumen und eine Geometrie hat, die
so sind, dass die Menge des ersten Teils (14) der
Gasstromung im Bereich von 10-50% der Menge
des zweiten Teils (15) der Gasstrdmung liegt.

Gasleitendes Bauteil nach einem der vorigen An-
spriiche, dadurch gekennzeichnet, dass der Gas-
leitungseinlass (2) und der Gasleitungsauslass (3)
so konfiguriert sind, dass die zweite Richtung (12)
in einem Winkel im Bereich von 45°-135° bezliglich
der ersten Richtung (11) verlauft, bevorzugt im Be-
reichvon 75°-120°, und starker bevorzugtim Bereich
von 85°-95°.

Gasleitendes Bauteil nach einem der vorigen An-
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spriiche, dadurch gekennzeichnet, dass der Gas-
leitungseinlass (2) einen Einlasskanal (6; 6’; 6") um-
fasst, der sich in der ersten Richtung (11) in einem
Bereich erstreckt, in dem er in die Gasstrémungs-
kammer (4) eintritt, und dass der Gasleitungsaus-
lass (3) einen Auslasskanal (8) umfasst, der sich in
derzweiten Richtung (12)in einem Bereich erstreckt,
in dem er aus der Gasleitungskammer (4) austritt.

Gasleitendes Bauteil nach einem der vorigen An-
spriiche, dadurch gekennzeichnet, dass der Gas-
leitungsauslass (3) einen im Wesentlichen kreisfor-
migen Querschnitt hat.

Gasleitendes Bauteil nach einem der vorigen An-
spriiche, dadurch gekennzeichnet, dass die Gas-
leitungskammer (4) so konfiguriertist, dass der zwei-
te Teil (15) der Gasstromung in einem Abschnitt des
Gasleitungsauslasses (3) in den Gasleitungsaus-
lass (3) eintritt, derndher an dem Gasleitungseinlass
(2) ist als ein Abschnitt des Gasleitungsauslasses
(3), der den ersten Teil (14) der Gasstrémung auf-
nimmt.

Gasleitendes Bauteil nach einem der vorigen An-
spriiche, dadurch gekennzeichnet, dass die Gas-
leitungskammer (4) wesentlich breiter als eine Pro-
jektion einer duReren Peripherie des Gasleitungs-
auslasses (3) in einer Richtung senkrechtzu der ers-
ten Gasleitungsrichtung (11) ist.

Gasleitendes Bauteil nach einem der vorigen An-
spriiche, dadurch gekennzeichnet, dass die Gas-
leitungskammer (4) eine im Wesentlichen flache
Wand aufweist, die gegentiber dem Gasleitungsaus-
lass (3) positioniert ist.

Gasleitendes Bauteil nach einem der vorigen An-
spriiche, dadurch gekennzeichnet, dass die Gas-
leitungskammer (4) dafiir konfiguriert ist, den ersten
Teil (14) der Gasstromung und den zweiten Teil (15)
der Gasstrdmung so zu leiten, dass sie sich in dem
Gasleitungsauslass (3) treffen und eine im Wesent-
lichen gleichmafRige Strémungsverteilung in der
zweiten Gasleitungsrichtung (12) erreichen.

Gasbehandlungsvorrichtung, umfassend:

- ein gasleitendes Bauteil (1) nach einem der
vorigen Anspriiche und

- ein Gasbehandlungselement (5), das strom-
abwarts des Gasleitungsauslasses (3) positio-
niert ist.

Gasbehandlungsvorrichtung nach Anspruch 11, da-
durch gekennzeichnet, dass das Gasbehand-
lungselement (5) ein Gaskuihlerelement oder eine
Schalldampfervorrichtung ist.
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13.

14.

15.

Verbrennungsmotor, umfassend eine Verbren-
nungskammer (4), aus der Abgas ausgestof3en wird,
dadurch gekennzeichnet, dass er eine Gasbe-
handlungsvorrichtung nach einem der Anspriiche 11
bis 12 zur Behandlung von Abgas, das aus der Ver-
brennungskammer (4) ausgestolRen wird, oder von
in die Verbrennungskammer (4) eingelassener Luft
umfasst.

Verbrennungsmotor nach Anspruch 13, dadurch
gekennzeichnet, dass er einen Abgas-Riickgewin-
nungs-Kreislauf umfasst, bei dem die Gasbehand-
lungsvorrichtung angeordnet ist und das Gasbe-
handlungselement (5) einen Kihler fiir bei dem Ab-
gas-Ruckgewinnungs-Kreislauf —riickgewonnenes
Abgas bildet.

Verbrennungsmotor nach Anspruch 13, dadurch
gekennzeichnet, dass er eine Schalldampfervor-
richtung umfasst, durch die das Abgas gefiihrt wird,
und dass die Gasbehandlungsvorrichtung einen Teil
der Schalldampfervorrichtung bildet.

Revendications

1.

Unité d’écoulement de gaz comprenant :

- une entrée d’écoulement de gaz (2),

- une sortie d’écoulement de gaz (3), et

- une chambre d’écoulement de gaz (4) confi-
gurée pour faire circuler un écoulement de gaz
depuis I'entrée (2) vers la sortie (3), dans laquel-
le 'entrée d’écoulement de gaz (2) est configu-
rée pour faire circuler I'écoulement de gaz selon
une premiére direction (11) vers la chambre
d’écoulement de gaz (4) et dans laquelle la sor-
tie d’écoulement de gaz (3) est configurée pour
faire circuler I'écoulement de gaz selon une
deuxieme direction (12) depuis la chambre
d’écoulement de gaz (4), dans laquelle la
deuxieme direction (12) forme un angle avec la
premiere direction (11), et dans laquelle I'entrée
d’écoulement de gaz (2) est une entrée dans la
chambre d’écoulement de gaz (4) et la sortie
d’écoulement de gaz (3) est une sortie depuis
la chambre d’écoulement de gaz (4), dans la-
quelle, dans la premiére direction d’écoulement
de gaz (11), la chambre d’écoulement de gaz
(4) s’étend au-dela d’une saillie d’'une périphérie
externe de la sortie d’écoulement de gaz (3) et
définit un prolongement (13 ; 27) configuré de
sorte a faire circuler une premiére partie (14) de
I'’écoulement de gaz d’'une maniere telle que la
premiere partie (14) pénétre dans la sortie
d’écoulement de gaz (3) selon une direction dif-
férente d’'une deuxiéme partie (15) de I'écoule-
ment de gaz pénétrant dans la sortie d’écoule-
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ment de gaz (3) sans passer a travers ledit pro-
longement (13 ; 27), caractérisée en ce que
ledit prolongement (13) alaforme de deux sphe-
res partielles et en ce qu’une paroi de sépara-
tion (16) est prévue entre lesdites spheres par-
tielles.

Unité d’écoulement de gaz selon la revendication 1,
caractérisée en ce que ledit prolongement (13 ; 27)
forme une portion d’extrémité arrondie de la cham-
bre d’écoulement de gaz (4).

Unité d’écoulement de gaz selon la revendication 1
ou 2, caractérisée en ce que ledit prolongement
(13 ; 27) a un volume et une géométrie tels que la
quantité de ladite premiéere partie (14) de I'écoule-
ment de gaz se trouve dans la plage allant de 10 a
50 % de la quantité de ladite deuxiéme partie (15)
de I'écoulement de gaz.

Unité d’écoulement de gaz selon I'une quelconque
des revendications précédentes, caractérisée en
ce que I'entrée d’écoulement de gaz (2) et la sortie
d’écoulement de gaz (3) sont configurées de sorte
que la deuxiéme direction (12) forme un angle com-
pris dans la plage allant de 45° a 135° par rapport a
la premiere direction (11), de préférence dans la pla-
ge allantde 75° a 120°, et plus préférablement dans
la plage allant de 85° a 95°.

Unité d’écoulement de gaz selon I'une quelconque
des revendications précédentes, caractérisée en
ce que I'entrée d’écoulement de gaz (2) comprend
un canal d’entrée (6 ; 6, 6") qui s’étend dans ladite
premiere direction (11) dans une zone dans laquelle
il pénetre dans la chambre d’écoulement de gaz (4),
et en ce que la sortie d’écoulement de gaz (3) com-
prend un canal de sortie (8) qui s’étend dans ladite
deuxieéme direction (12) dans une zone dans laquelle
il sort de la chambre d’écoulement de gaz (4).

Unité d’écoulement de gaz selon I'une quelconque
des revendications précédentes, caractérisée en
ce que la sortie d’écoulement de gaz (3) a une forme
de section transversale sensiblement circulaire.

Unité d’écoulement de gaz selon I'une quelconque
des revendications précédentes, caractérisée en
ce que la chambre d’écoulement de gaz (4) est con-
figurée de sorte que la deuxiéeme partie (15) de
I'écoulement de gaz pénétre dans la sortie d'écou-
lement de gaz (3) dans une portion de la sortie
d’écoulement de gaz (3) plus proche de l'entrée
d’écoulement de gaz (2) qu’une portion de la sortie
d’écoulement de gaz (3) recevant la premiere partie
(14) de I'écoulement de gaz.

Unité d’écoulement de gaz selon I'une quelconque
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des revendications précédentes, caractérisée en
ce que la chambre d’écoulement de gaz (4) est sen-
siblement plus large que la saillie d’'une périphérie
externe de la sortie d’écoulement de gaz (3) dans
une direction perpendiculaire a la premiére direction
d’écoulement de gaz (11).

Unité d’écoulement de gaz selon I'une quelconque
des revendications précédentes, caractérisée en
ce que la chambre d’écoulement de gaz (4) com-
prend une paroi sensiblement plate positionnée a
I'opposé de la sortie d’écoulement de gaz (3).

Unité d’écoulement de gaz selon I'une quelconque
des revendications précédentes, caractérisée en
ce que la chambre d’écoulement de gaz (4) est con-
figurée de sorte a faire circuler ladite premiére partie
(14) del’écoulement de gaz et ladite deuxiéme partie
(15) de I'écoulement de gaz de sorte qu’elles se réu-
nissent dans la sortie d’écoulement de gaz (3) et
réalisent une distribution d’écoulement sensible-
ment uniforme selon ladite deuxiéme direction
d’écoulement de gaz (12).

Dispositif de traitement de gaz comprenant :

- une unité d’écoulement de gaz (1) selon l'une
quelconque des revendications précédentes, et
- un élément de traitement de gaz (5) positionné
en aval de la sortie d’écoulement de gaz (3).

Dispositif de traitement de gaz selon la revendication
11, caractérisé en ce que I'élément de traitement
de gaz (5) est un élément de refroidissement de gaz
ou un dispositif de silencieux.

Moteur a combustion interne comprenant une cham-
bre de combustion (4), a partir de laquelle un gaz
d’échappement est émis, caractérisé en ce qu’il
comprend un dispositif de traitement de gaz selon
I'une quelconque des revendications 11-12 pour le
traitement du gaz d’échappement émis par la cham-
bre de combustion (4) ou de I'air d’entrée vers ladite
chambre de combustion (4).

Moteur a combustion interne selon la revendication
13, caractérisé en ce qu’il comprend un circuit de
recyclage de gaz d’échappement dans lequel ledit
dispositif de traitement de gaz est agencé et I'élé-
ment de traitement de gaz (5) forme un dispositif de
refroidissement pour un gaz d’échappementrecyclé
dans ledit circuit de recyclage de gaz d'échappe-
ment.

Moteur a combustion interne selon la revendication
13, caractérisé en ce qu’il comprend un dispositif
de silencieux a travers lequel ledit gaz d’échappe-
ment est conduit, et que ledit dispositif de traitement
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de gaz constitue une partie dudit dispositif de silen-
cieux.
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