US 20150369181A1
a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2015/0369181 A1l

KUENZEL 3) Pub. Date: Dec. 24, 2015

(54) EXHAUST GAS FLOW CONTROL SYSTEM (52) US.CL
FOR AN INTERNAL COMBUSTION ENGINE CPC ....... F02M 25/0773 (2013.01); F02M 25/0796
(2013.01)

(71) Applicant: DAIMLER AG, Stuttgart (DE)
(72) Inventor: Stefan KUENZEL, Waiblingen (DE) (57) ABSTRACT

(73) Assignee: DAIMLER AG, Stuttgart (DE)
In an exhaust gas flow control system for an internal combus-

21) Appl. No.: 14/827.368 tion engine, with a first exhaust gas duct and a second exhaust
21 App . i gi ithafi haust gas d d d exh;

gas duct, through both of which exhaust gas from the internal
led: ug. 17, combustion engine can flow to a turbine of an exhaust gas

22) Filed Aug. 17,2015 busti gi fl bi f h g
turbocharger with an exhaust gas recirculation line branching
Related U.S. Application Data off the first exhaust gas duct, a shut-off element is provided
(63) Continuation-in-part of application No. PCT/EP2014/ which is adJustable between a clgseq position in which
000346, filed on Feb. 7, 2014. exhaust gas is prevented from flowing into the exhaust gas

recirculation line and directing it via a communication pas-

sage into the second exhaust gas duct, and at least a first open

position in which exhaust gas is directed out of the first

Feb. 22,2013 (DE) oo 102013 003 031.5 exhaust gas duct into the exhaust gas recirculation line while

blocking the communication passage between the first and

Publication Classification second exhaust gas ducts and a second open position wherein

both the first and the second exhaust gas ducts as well as the

(51) Int.ClL communication passage between the two ducts is open but the
Fo2M 25/07 (2006.01) recirculation line is closed.

18 18
20 |/ /10

-« 12

(30) Foreign Application Priority Data

-30

29




Patent Application Publication Dec. 24, 2015 US 2015/0369181 A1

18 18
20 / 10
s

-30

29




US 2015/0369181 Al

EXHAUST GAS FLOW CONTROL SYSTEM
FOR AN INTERNAL COMBUSTION ENGINE

[0001] This is a Continuation-in-Part application of pend-
ing international patent application PCT/EP20141000346
filed 2014 Feb. 07 and claiming the priority of German patent
application 10 2013 003031.5 filed 2013 Feb. 22.

BACKGROUND OF THE INVENTION

[0002] The invention relates to an exhaust gas system for an
internal combustion engine.

[0003] Such an exhaust gas flow control system for an
internal combustion engine, in particular of a motor vehicle,
is known from DE 10 2008 064 264 Al. The exhaust gas
system comprises a first exhaust gas duct as well as a second
exhaust gas duct which is at least partially fluidically sepa-
rated from the first exhaust gas duct. Exhaust gas from the
internal combustion engine can flow through each of the
exhaust gas ducts. Furthermore, the first exhaust gas duct is
associated with a first turbine duct of a turbine of an exhaust
gas turbocharger. The second exhaust gas duct is associated
with a second turbine duct of the turbine which is at least
partially fluidically separated from the first turbine duct. This
means that exhaust gas is or can be delivered to the first
turbine duct via the first exhaust gas duct, whilst exhaust gas
from the internal combustion engine is or can be delivered to
the second turbine duct via the second exhaust gas duct.
[0004] The exhaust gas flow control system further com-
prises an exhaust gas return line which branches off from the
first exhaust gas duct. To this end, the exhaust gas return line
is connected fluidically to the first exhaust gas duct ata branch
point of the first exhaust gas duct, so that, at the branch point,
exhaust gas from the first exhaust gas duct can be diverted into
the exhaust gas return line. The exhaust gas return line serves
for returning exhaust gas from the internal combustion engine
to an inlet side of the latter, in order thus to be able to achieve
low-emission operation of the internal combustion engine.
[0005] Finally, the exhaust gas flow control system com-
prises a shut-off element. The shut-off element is adjustable
between at least one closed position, which prevents exhaust
gas from flowing out of the first exhaust gas duct into the
exhaust gas return line, and at least one open position, which
allows exhaust gas to flow out of the first exhaust gas duct into
the exhaust gas return line. In other words, in the at least one
closed position the exhaust gas return line is fluidically shut
off, so that exhaust gas does not flow through the exhaust gas
return line. In the open position, the exhaust gas return line is
fluidically opened, so that exhaust gas flows through the
exhaust gas return line.

[0006] An exhaust gas system for an internal combustion
engine is also known from DE 10 2005 021 172 Al. The
exhaust gas from a defined number of cylinders of the internal
combustion engine flows through a first exhaust gas duct. The
exhaust gas from the remaining cylinders of the internal com-
bustion engine flows through a second exhaust gas duct. A
bypass line is provided between the first exhaust gas duct and
the second exhaust gas duct. The exhaust gas ducts can be
fluidically connected to one another by means of the bypass.
A first shut-off element, by means of which the bypass line
can be fluidically opened and shut off, is disposed in the
bypass line. Furthermore, the exhaust gas system has an
exhaust gas return line which branches off from the first
exhaust gas duct and has a second shut-off element. The
exhaust gas return line can be fluidically opened and shut off
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by the second shut-off element. Finally, the first exhaust gas
duct has a third shut-off element downstream of the exhaust
gas return line. The first exhaust gas duct can be fluidically
opened and shut off by the third shut-off element. This
exhaust gas system has a relatively high degree of complexity.
Furthermore, in the conventional exhaust gas systems it has
proved difficult and particularly costly to be able to achieve
high engine braking performance of the internal combustion
engine.

[0007] Itis the object of the present invention to provide an
exhaust gas flow control system of the type referred to above
in such a way that, by means of the exhaust gas system, it is
also possible to achieve high engine braking performance in
a particularly uncomplicated manner.

SUMMARY OF THE INVENTION

[0008] Inanexhaustgas flow control system for an internal
combustion engine, with a first exhaust gas duct and a second
exhaust gas duct, through both of which exhaust gas from the
internal combustion engine can flow to a turbine of an exhaust
gas turbocharger with an exhaust gas recirculation line
branching off the first exhaust gas duct, a shut-off element is
provided which is adjustable between a closed position in
which exhaust gas is prevented from flowing into the exhaust
gas recirculation line and directing it via a communication
passage into the second exhaust gas duct, and at least a first
open position in which exhaust gas is directed out of the first
exhaust gas duct into the exhaust gas recirculation line while
blocking the communication passage between the first and
second exhaust gas ducts and a second open position wherein
both the first and the second exhaust gas ducts as well as the
communication passage between the two ducts is open but the
recirculation line is closed.

[0009] The shut-offelement is for example a valve element,
in particular a flap, which is pivotable about a pivot axis
between the closed position and the open position. The num-
ber of parts, the weight and the costs of the exhaust gas system
can be kept particularly low by the use of the single shut-off
element both for blocking the exhaust gas return line and also
for blocking the connecting passage. Moreover a very high
functional reliability of the exhaust gas system can be
ensured.

[0010] In a particularly advantageous embodiment of the
invention, the first exhaust gas duct is fluidically shut oft by
means of the shut-off element in the first closed position at
least downstream of the connecting passage. This means that
the exhaust gas can flow via the first exhaust gas duct as far as
the connecting passage, but not any further through the first
exhaust gas duct. And since in the closed position the exhaust
gas return line is also blocked by the shut-off element, the
exhaust gas cannot flow through the exhaust gas return line
either. Thus the exhaust gas flows via the connecting passage
from the first exhaust gas duct into the second exhaust gas
duct, so that all of the exhaust gas downstream of the con-
necting passage flows through the second exhaust gas duct
and accordingly is delivered to the second turbine duct,
whereas no exhaust gas is delivered to the first turbine duct As
a result, particularly high engine braking performance is
achieved in an engine braking mode of the internal combus-
tion engine. This high engine braking performance can occur
without the use of an additional shut-off element.

[0011] Furthermore, the exhaust gas system allows an
asymmetry of the turbine ducts and/or the exhaust gas ducts to
be kept as low as possible and, where appropriate, the turbine
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ducts and/or the exhaust gas ducts even to be configured
symmetrically with respect to one another, whilst neverthe-
less achieving very high engine braking performance.

[0012] In another position of the shut-off element, the first
exhaust gas duct is fluidically shut off by means of the shut-
off element in the first closed position at least downstream of
a branch point at which the exhaust gas from the first exhaust
gas duct can be diverted into the exhaust gas return line.
Advantageously, in the first open position the connecting
opening is also fluidically shut off, so that a particularly high
exhaust gas recirculation rate or the maximum possible
exhaust gas recirculation rate of exhaust gas to the inlet side
of the internal combustion engine is achieved, so that in
particular nitrogen oxide emissions can largely be lowered in
a fueled operation of the internal combustion engine.

[0013] The shut-off element can be adjusted into a second
open position, in which in each case the exhaust gas return
line and also the first exhaust gas duct as well as the connect-
ing opening are fluidically opened. Advantageously, in the
fueled mode of the internal combustion engine or in a main
operating range of the internal combustion engine by means
of'the second open position, an exhaust gas recirculation rate
and a supply to the turbine can be set, so that also minimum
exhaust gas recirculation rates can be controlled, so that a
particularly effective operation of the internal combustion
engine with low exhaust as emissions is made possible.

[0014] The shut-off element can also be adjusted into a
second closed position, in which exhaust gas from the first
exhaust gas duct is prevented from flowing into the exhaust
gas return line and the connecting opening between the
exhaust gas ducts is opened. Advantageously, all of the
exhaust gas of the internal combustion engine then flows in
both exhaust gas ducts to the turbine of the exhaust gas
turbocharger, so that an increased compression of the air for
combustion by a compressor of the exhaust gas turbocharger
is achieved on the inlet side of the internal combustion engine,
so that in particular in the event of a load demand for the
internal combustion engine or in the event of a sudden load
variation an increased torque is very quickly available.

[0015] Inafurtherembodiment of the invention, the second
exhaust gas duct has a larger cross-section through which
exhaust gas flows than the first exhaust gas duct. Advanta-
geously, due to the smaller cross-section, the exhaust gas
pressure in the first exhaust gas duct is increased, so that even
at high charging levels exhaust gas can be recycled, whereby
a particularly efficient reduction of the emissions, in particu-
lar the nitrogen oxide emissions can be achieved.

[0016] In an alternative embodiment of the invention, the
cross-sections of the exhaust gas ducts are the same size.
Advantageously, due to the exhaust gas duct according to the
invention, by means of the shut-off element a reduction of the
cross-section of the first exhaust gas duct can be set, so that a
pressure increase in the first exhaust gas duct and the exhaust
gas return line is possible, whereby a corresponding pressure
differential to the engine inlet side is generated and an exhaust
gas recirculation becomes more effective.

[0017] Furtheradvantages, characteristics and details of the
invention will become more readily apparent from the fol-
lowing description of a preferred exemplary embodiment
with reference to the accompanying drawing.
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BRIEF DESCRIPTION OF THE DRAWING

[0018] The drawing shows as, a detail in the single FIG-
URE a schematic sectional view of an exhaust gas flow con-
trol system for an internal combustion engine, in particular of
a motor vehicle.

DESCRIPTION OF A PARTICULAR
EMBODIMENT OF THE INVENTION

[0019] The drawing shows, in a schematic sectional view,
an exhaust gas system 10 for an internal combustion engine
(not shown). In this case, the internal combustion engine is a
reciprocating internal combustion engine and comprises a
plurality of cylinders. Furthermore, the internal combustion
engine comprises an inlet side for delivering air for combus-
tion to the cylinders and an outlet side for discharging exhaust
gases from the cylinders. By means of the exhaust gas flow
control system 10, the exhaust gas can be directed from the
engine outlet side to a turbine of an exhaust gas turbocharger
and/or into an exhaust gas recirculation system. Exhaust gas
can flow to the inlet side via the exhaust gas recirculation
system. A compressor of the exhaust gas turbocharger com-
presses combustion air for supply to the engine inlet side.
[0020] The exhaust gas flow control system 10 comprises
an exhaust gas pipe 12 with a first exhaust gas duct 14 and
with a second exhaust gas duct 16. As is indicated in the
drawing by directional arrows 18, the exhaust gas from the
internal combustion engine can flow through the two exhaust
gas ducts 14, 16. The exhaust gas ducts 14, 16 are separated
fluidically from one another by means of at least one inter-
mediate wall 20 of the exhaust gas pipe 12. By a correspond-
ing fluidic coupling of the exhaust gas ducts 14, 16 to the
outlet side, a first defined number of cylinders and thus the
exhaust gas from these cylinders can be associated with the
first exhaust gas duct 14, whilst a second remaining number of
cylinders and thus exhaust gas from these cylinders are asso-
ciated with the second exhaust gas duct 16,

[0021] The exhaust gas flow control system 10 also com-
prises an exhaust gas return line 22 of the exhaust gas recir-
culation system, which branches off from the first exhaust gas
duct 14 ata branch point 24 of the first exhaust gas duct 14 and
extends to the engine inlet side. By means of the exhaust gas
return line 22, exhaust gas flowing through the first exhaust
gas duct 14 can be diverted at the branch point 24, so that
exhaust gas flowing through the first exhaust gas duct 14 is
directed into the exhaust gas return line 22. The exhaust gas
return line 22 serves for returning some of the exhaust gas to
the inlet side of the internal combustion engine, via which the
recycled exhaust gas is again delivered to at least some of the
cylinders. As a result, the emissions and in particular the
nitrogen oxide emissions from the internal combustion
engine can be kept low, so that for example statutory exhaust
emission standards can be met.

[0022] Atleastthe turbine (not shown in the drawing) of the
exhaust gas turbocharger is disposed downstream of the
branch point 24 in the flow direction 18 of the exhaust gas
through the exhaust gas pipe 12. The turbine comprises a
turbine housing in which a turbine wheel is accommodated so
as to be rotatable about an axis of rotation relative to the
turbine housing. The turbine housing comprises two turbine
inlet ducts which are at least partially fluidically separated
from one another and by means of which the exhaust gas can
be delivered to the turbine wheel. The exhaust gas is directed
onto the turbine wheel to thereby drive the turbine.
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[0023] As is generally well known, the turbine inlet ducts
are for example in each case designed as spiral channels
which extend at least substantially spirally in the circumfer-
ential direction of the turbine wheel over the circumference
thereof. The turbine ducts are designed asymmetrically or
symmetrically relative to one another with regard to their
cross-sections.

[0024] Thefirst exhaust gas duct 14 is associated with a first
one of the turbine inlet ducts. This means that the exhaust gas
duct 14 is fluidically coupled to the first turbine inlet duct.
Thus the exhaust gas flowing through the first exhaust gas
duct 14 downstream of the branch point 24 can be delivered to
the first turbine duct.

[0025] The second exhaust gas duct 16 is associated with
the second turbine duct. This means that the second exhaust
gas dud 16 is fluidically coupled to the second turbine duct, so
that the exhaust gas flowing through the second exhaust gas
duct 16 can flow into the second turbine inlet duct.

[0026] The exhaust gas system 10 further comprises a shut-
off element in the form of a flap 26 which is pivotable relative
to the exhaust gas pipe 12 about a pivot axis 28 between a
plurality of positions 1, 2, 3, 4. In this case, the first flap
position 1 is illustrated by a solid line, whilst the positions 2,
3 and 4 are illustrated by of dashed lines. The pivotability of
the flap 26 is illustrated in the drawing by a directional arrow
29.

[0027] The first flap position 1 is a closed position of the
flap valve 26, in which exhaust gas is prevented from flowing
out of the first exhaust gas duct 14 into the exhaust gas return
line 22 by means of the valve flap 26. The exhaust gas return
line 22 is fluidically shut off in the first closed position 1, so
that exhaust gas cannot flow through it. Furthermore, a con-
necting passage 30 between the exhaust gas ducts 14, 16 is
opened in the first closed flap position 1. A transfer of exhaust
gas from the first exhaust gas duct 14 to the second exhaust
gas duct 16 is provided for via the connecting passage 30. The
passage 30 is in the form of a through opening 38 in the
intermediate wall 20. The through-opening 38 is delimited by
walls 40 of the intermediate wall 20.

[0028] Furthermore, the first exhaust gas duct 14 is fluidi-
cally shut off by means of the flap 26 in the first closed
position 1 downstream of the connecting passage 30. This
means that exhaust gas no longer flows through the first
exhaust gas duct 14 downstream of the connecting passage
30. The exhaust gas flowing through the first exhaust gas duct
14 upstream of the connecting passage 30 thus flows, in the
first closed position 1, through the opened connecting passage
30 into the second exhaust gas duct 16, so that all of the
exhaust gas from all cylinders flows through the second
exhaust gas duct 16 downstream of the connecting passage
30. This redirection of the exhaust gas out of the first exhaust
gas duct 14 into the second exhaust gas duct 16 is illustrated
in the drawing by a directional arrow 32. Since in the first
closed position 1 of the flap 26, the exhaust gas return line 22
and the first exhaust gas duct 14 are closed and the connecting
passage 30 from the first exhaust gas duct 14 to the second
exhaust gas duct 16 is opened, strong charging of the internal
combustion engine with combustion air by the exhaust gas
turbocharger takes place, which is accompanied by a high
backpressure in the exhaust ducts 14 to 16 resulting in a high
engine braking performance during engine braking. In the
engine braking mode, no fuel is injected into the cylinder, so
that the internal combustion engine is operated as a compres-
sor. Internal combustion engines, which are operated in an
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engine braking mode, usually have devices which are known
per se for increasing the engine braking performance. This
may for example be a decompression brake which is known
per se. By bringing together the exhaust gas from all cylinders
into the second exhaust gas duct 16, a particularly effective
charging of the internal combustion engine in the engine
braking mode can be achieved by an optimal incident flow
onto the turbine.

[0029] In addition, the number of parts of the exhaust gas
flow control system 10 can be kept particularly low, since the
one flap 26 is used both for fluidically shutting off the first
exhaust gas duct 14 downstream of the connecting passage 30
and for fluidically shutting off the exhaust gas return line 22.
In this connection the flap 26 in its first closed position 1
protrudes with a first part-region 34 into the first exhaust gas
duct 14 and with an adjoining second part-region 36 into the
exhaust gas return line 22. In this case, the first part-region 34
serves for fluidically shutting off the first exhaust gas duct 14
downstream of the connecting passage 30, whilst the second
part-region 36 is used for fluidically shutting off the exhaust
gas return line 22. The two part-regions 34, 36 of the flap 26
pivot in each case about the pivot axis 28.

[0030] The position 2 is a first open position of the valve
flap 26, in which the exhaust gas return line 22 is fluidically
opened. In the first open position 2, the connecting passage 30
is fluidically shut off, so that exhaust gas cannot flow through
it. Furthermore, in the second open position 14, the first
exhaust gas duct 14 is fluidically shut off downstream of the
branch point 24, so that then exhaust gas cannot flow through
it. This means that all of the exhaust gas flowing through the
first exhaust gas duct 14 upstream of the branch point 24 is
diverted out of the first exhaust gas duct 14 and delivered to
the exhaust gas return line 22. In this way, a maximally
adjustable exhaust gas recirculation rate (EGR rate) is set.
[0031] The position 3 is a second open position or interme-
diate position of the flap 26, which is adjusted in a main
operating range of the internal combustion engine. In the
second open position 3, both the exhaust gas return line 22
and the first exhaust gas duct 14 as well as the connecting
passage 30 are opened and consequently exhaust gas can flow
through them. By a variation of the intermediate position of
the second open position 3, the exhaust gas from the internal
combustion engine can be distributed correspondingly into
the exhaust gas return line 22, the first exhaust gas duct 14 and
through the connecting passage 30.

[0032] The position 4 of the flap 26 is a second closed
position in which the exhaust gas return line 22 is fluidically
shut off and the connecting passage 30 is opened. In the
second closed position 4, the first exhaust gas duct 14 is fully
opened. This means that in the second closed position, the
exhaust gas can flow in each case through both exhaust gas
ducts 14, 16. In this way for example an improved sudden
load variation in the fueled mode of the internal combustion
engine is feasible, as in the event of a corresponding load
requirement all of the exhaust gas can act exclusively via the
two exhaust gas ducts 14, 16 on the turbine of the exhaust gas
turbocharger, so that a correspondingly increased charging
pressure can be implemented by means of the compressor of
the exhaust gas turbocharger, whereby an enlarged amount of
combustion air is provided and the internal combustion
engine can generate a higher torque correspondingly quickly.
[0033] As can be seen from the drawing, the exhaust gas
ducts 14, 16 are configured asymmetrically: The first exhaust
gas duct 14 has a smaller flow cross-section through which
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exhaust gas can flow than the second exhaust gas duct 16.
Since the exhaust gas return line 22 branches off from the first
exhaust gas duct 14, the first exhaust gas duct 14 is also
referred to as an EGR duct (exhaust gas return duct). Thus the
first exhaust gas duct 14 serves in particular for providing
exhaust gas with a high pressure for the exhaust gas recircu-
lation system. The cross-section of the first exhaust gas duct
14 is designed in particular for a pressure of the exhaust gas
which exceeds a pressure of the combustion air at the engine
inlet side. The pressure of the air for combustion on the inlet
side of the internal combustion engine is raised by the com-
pressor of the exhaust gas turbocharger. For exhaust gas recir-
culation the pressure of the exhaust gas flowing into the
exhaust gas return line 22 from the first exhaust gas duct 14
needs to exceed the pressure of the combustion air supply.
[0034] By means of the exhaust gas flow control system 10
according to the invention it is also conceivable to configure
the two exhaust gas ducts 14, 16 symmetrically with regard to
their respective cross-sections. By a corresponding variation
in particular of the second open position 3, the cross-section
of the first exhaust gas duct 14 can be reduced so far that a
pressure of the exhaust gas in the first exhaust gas duct 14 and
in particular in the exhaust gas return line 22 exceeds a pres-
sure on the inlet side. Advantageously, the greater cross-
section of the first exhaust gas duct 14 provided due to the
symmetry reduces the pressure of the exhaust gas in the first
exhaust gas duct, so that, when the gas duct 14 is open that is
the valve flap 26 is in the No. 4 position, the internal combus-
tion engine with the cylinders associated with the first exhaust
gas duct 14 has to apply less power for discharging the
exhaust gas from the cylinders into the outlet side, so that the
efficiency of the internal combustion engine increases and at
the same time consumption and exhaust gas emissions are
reduced.

[0035] Ascanbe seen from the drawing, the valve flap 26 is
associated with both the exhaust gas return line 22 and the
first exhaust gas duct 14 as well as the connecting passage 30
and serves for fluidically shutting off and opening this pas-
sage. Thus the number of parts and the complexity of the
exhaust gas system 10 can be kept particularly low.

[0036] Since the flap 26 has a very large adjustment range,
the engine braking performance and the exhaust gas recircu-
lation can be very easily controlled and in particular regu-
lated.

[0037] In order to achieve a low-emission operation with
the internal combustion engine with high engine braking
performance, the same number of cylinders can be associated
in each case with the exhaust as ducts 14 and 16. Of course an
irregular distribution of the cylinders to the exhaust gas ducts
14 and 16 is also conceivable.

[0038] Furthermore, in order to keep flow losses in the
exhaust gas system 10 particularly low, it may be advanta-
geously provided that in the main operating range, the flap 26
extends at least substantially parallel to the flow direction of
the exhaust gas through the exhaust gas pipe 12 or through the
first exhaust gas duct 14.

Dec. 24, 2015

What is claimed is:

1. An exhaust gas flow control system (10) for an internal
combustion engine, comprising:

a first exhaust gas duct (14), which is associated with a first
inlet duct (16) of a turbine of an exhaust gas turbo-
charger and through which exhaust gas from the internal
combustion engine can flow,

a second exhaust gas duct (16), which is at least partially
fluidically separated from the first exhaust gas duct (14)
and through which exhaust gas from the internal com-
bustion engine can flow and which is associated with a
second inlet duct of the turbine,

an exhaust gas return line (22) which branches off from the
first exhaust gas duct (14), and

a shut-off valve (26) which is adjustable between at least
one closed position (1), which prevents exhaust gas from
flowing out of the first exhaust gas duct (14) into the
exhaust gas return line (22), and a first open position (2),
which allows exhaust gas to flow out of the first exhaust
gas duct (14) into the exhaust gas return line (22),

a fluidic connecting passage (30) provided between the
exhaust gas ducts (14, 16), via which exhaust gas can be
diverted out of the first exhaust gas duct (14) and can be
delivered to the second exhaust gas duct (16) when the
shut-off valve (26) is in the first closed position (1) and
the shut-off element (26) in the first open position (2)
blocking the first exhaust gas duct (14) at least down-
stream of the fluidic connection (30) and opening the gas
exhaust gas return line (22),

the shut-off element (26) being movable to a second closed
position (4), in which the return line (22) is blocked so
that the exhaust gas from the first exhaust gas duct (14)
is prevented from flowing into the exhaust gas return line
(22) and the connecting passage (30) between the
exhaust gas ducts (14, 16) and the first exhaust gas duct
(14) is opened so as to divert exhaust gas from the first
exhaust gas duct (14) into the second exhaust das duct
16).

2. The exhaust gas flow control system (10) according to
claim 1, wherein the first exhaust gas duct (14) is fluidically
shut off by the shut-off valve (26) in its first open position (2)
downstream of a branch point (24) so that all the exhaust gas
from the first exhaust gas duct (14) is diverted into the exhaust
gas return line (22).

3. The exhaust gas flow control system (10) according to
claim 1, wherein the shut-off valve (26) is adjustable into an
intermediate open position (3), in which the exhaust gas
return line (22) and also the first exhaust gas duct (14) as well
as the connecting passage (30) are open.

4. The exhaust gas flow control system (10) according to
claim 1, wherein second exhaust gas duct (16) has a larger
cross-section through which exhaust gas flows than the first
exhaust gas duct (14).

5. The exhaust gas flow control system (10) according to
claim 1, wherein the cross-sections of the exhaust gas ducts
(14, 16) are the same size.
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