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EXHAUST GAS SYSTEM FOR A MOTOR
VEHICLE, METHOD FOR OPERATING AN
EXHAUST GAS SYSTEM, AND MOTOR
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to German Patent
Application No. 10 2020 128 503.5, filed Oct. 29, 2020, the
content of such application being incorporated by reference
herein in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to an exhaust gas
system for a motor vehicle, a method for operating an
exhaust gas system, and a motor vehicle incorporating the
exhaust gas system.

BACKGROUND OF THE INVENTION

[0003] In order to meet the ever-increasing requirements
placed on the environmental friendliness zo of motor
vehicles comprising internal combustion engines, the treat-
ment of the exhaust gases from the internal combustion
engine in the exhaust gas system is becoming more and more
complicated. Modern motor vehicles have complex exhaust
gas systems, the individual components of which make
highly efficient contributions to optimizing the performance
of the motor vehicle and purifying the exhaust gases.
[0004] In particular, high demands are placed on the
exhaust gas purification components such as catalytic con-
verters or particulate filters. In order to meet these demands,
the boundary conditions for operating the exhaust gas puri-
fication components must be right. For example, the effi-
ciency of catalytic converters depends on the temperature
thereof. In particular when the motor vehicle is started from
cold, the temperature of the catalytic converters is usually
below the so-called light-off temperature, from which the
catalytic converters operate with a high degree of efficiency.
Other exhaust gas purification components, in particular
particulate filters, occasionally have to be brought to a
regeneration temperature in order to be rid of soot particles
deposited therein.

[0005] In order to reach these high temperatures quickly
and in a targeted manner, exhaust gas systems usually
comprise exhaust gas burners. A fuel-air mixture is ignited
in the exhaust gas burners and the hot exhaust gas from the
combustion of the fuel-air mixture is conveyed to the points
to be heated, for example to a catalytic converter or a
particulate filter.

[0006] For this purpose, combustion air is typically sup-
plied to the exhaust gas burner via a supply air path and fuel
is supplied to the exhaust gas burner via a fuel line. In a
combustion chamber, combustion air and fuel mix together
and are ignited by an ignition means. In order to ensure that
the exhaust gas system operates without errors, it is impor-
tant that the ignition, i.e. the flame formation, in the exhaust
gas burner is monitored. Temperature sensors often react
slowly. Moreover, the location of temperature sensors
arranged on the exhaust gas burner is extremely critical for
obtaining accurate information about flame formation.
[0007] The problem addressed by the present invention is
that of providing an exhaust gas system which does not have
the aforementioned disadvantages of the prior art but which
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makes it possible to robustly and accurately sense the flame
formation in the exhaust gas burner.

[0008] This problem is solved by an exhaust gas system
for a motor vehicle, the exhaust gas system comprising an
exhaust gas burner, wherein the exhaust gas system com-
prises a pressure sensor for sensing flame formation in the
exhaust gas burner.

SUMMARY OF THE INVENTION

[0009] The exhaust gas system according to aspects of the
invention allows the flame formation to be sensed accurately
and unequivocally via a pressure change at the moment the
flame forms in the exhaust gas burner. In contrast to a
temperature sensor, the flame formation is detected by the
pressure sensor without a latency caused by the delayed
heating of the temperature sensor. In addition, the arrange-
ment of the pressure sensor is significantly less critical, and
therefore the pressure sensor can also be arranged further
away from the combustion chamber of the exhaust gas
burner and is thus well protected from the heat generated by
the combustion.

[0010] Advantageous embodiments and developments of
the invention can be found in the dependent claims and in
the description with reference to the drawings.

[0011] According to a preferred embodiment of the inven-
tion, the exhaust gas system comprises a supply air path for
introducing combustion air into the exhaust gas burner, the
pressure sensor being arranged in the supply air path and in
particular outside a combustion chamber of the exhaust gas
burner. This allows optimal use of the available installation
space and allows the pressure sensor to be protected from
excessive heat.

[0012] According to a further preferred embodiment of the
invention, the exhaust gas system comprises a further pres-
sure sensor, the further pressure sensor being arranged in an
exhaust gas path of the exhaust gas burner, the pressure
sensor and the further pressure sensor being configured to
determine a differential pressure between the supply air path
and the exhaust gas path. By determining the pressure
upstream of the exhaust gas burner and determining the
pressure downstream of the exhaust gas burner, the forma-
tion of flames can be inferred highly accurately from the
pressure difference.

[0013] According to a further preferred embodiment of the
invention, the exhaust gas system comprises an optical
sensor arranged in the exhaust gas burner, preferably in the
combustion chamber. This advantageously allows the sens-
ing of the flame formation to be checked optically.

[0014] According to a further preferred embodiment of the
invention, the supply air path comprises an air pump for
conveying air into the exhaust gas burner, the pressure
sensor being arranged between the air pump and the exhaust
gas burner, the pressure sensor preferably being arranged
between the air pump and a valve of the supply air path. This
advantageously ensures that the pressure sensor is able to
detect the change in pressure generated by the flame forma-
tion. The air pump is preferably adjustable so that more or
less air can be conveyed into the exhaust gas burner. The
valve is preferably a non-return valve which prevents the
fuel-air mixture from the exhaust gas burner from reaching
the supply air path. The supply air path preferably comprises
an air filter.

[0015] According to a further preferred embodiment of the
invention, the pressure sensor is designed as a dual sensor
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for sensing pressure and temperature. This advantageously
allows the temperature of the air introduced into the exhaust
gas burner to be measured.

[0016] For this purpose, the exhaust gas system preferably
comprises a temperature sensor for sensing an exhaust gas
temperature of the exhaust gas burner. This advantageously
allows a differential temperature between air flowing into
the exhaust gas burner and exhaust gas flowing out of the
exhaust gas burner to be measured and thus allows the
pressure sensor to check the sensing of the flame formation.

[0017] In order to solve the problem mentioned at the
outset, the invention also relates to a method for operating
an exhaust gas system of a motor vehicle, wherein flame
formation in an exhaust gas burner of the exhaust gas system
is sensed by means of a pressure sensor.

[0018] The method according to aspects of the invention
allows the flame formation in the exhaust gas burner to be
precisely sensed. In contrast to sensing via a change in
temperature, in the method according to aspects of the
invention the flame formation is detected without a latency
caused by the delayed heating of a temperature sensor. In
addition, the location at which the pressure is sensed is
significantly less critical than in the case of temperature-
based sensing using temperature sensors known from the
prior art.

[0019] According to a further preferred embodiment of the
invention, the air pressure within a supply air path for
introducing combustion air into the exhaust gas burner is
sensed by the pressure sensor. This ensures that the pressure
sensor is well protected from excessive heat in the exhaust
gas burner.

[0020] According to a further preferred embodiment of the
invention, the flame formation is sensed on the basis of a
differential pressure between the supply air path and an
exhaust gas path of the exhaust gas burner. This provides
another very accurate way of determining flame formation.
[0021] According to a further preferred embodiment of the
invention, the flame formation is also sensed:

[0022] optically inside a combustion chamber of the
exhaust gas burner and/or

[0023] via a temperature difference between air flowing
into the exhaust gas burner and exhaust gas flowing out
of the exhaust gas burner and/or

[0024] acoustically by means of a knock sensor of the
motor vehicle.

[0025] This advantageously allows the pressure-assisted
sensing of the flame formation to be checked effectively. In
particular, the use of the knock sensor is advantageous
because it is usually present in a motor vehicle and therefore
no further components have to be used.

[0026] According to a further preferred embodiment of the
invention, an exhaust gas system according to aspects of the
invention is used.

[0027] In order to solve the problem mentioned at the
outset, the invention also relates to a motor vehicle com-
prising an exhaust gas system according to aspects of the
invention.

[0028] All of the details, features and advantages dis-
closed above in connection with the exhaust gas system
according to aspects of the invention also apply to the motor
vehicle according to aspects of the invention and to the
method according to aspects of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Further details, features and advantages of the
invention can be found in the drawings and in the following
description of preferred embodiments with reference to the
drawings. The drawings merely illustrate exemplary
embodiments of the invention which do not restrict the
concept of the invention.

[0030] FIG. 1 is a schematic view of an exhaust gas
system according to an exemplary embodiment of the pres-
ent invention.

[0031] FIG. 2 is a schematic view of a motor vehicle
according to an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0032] FIG. 1 is a schematic view of an exhaust gas
system 1 according to an exemplary embodiment of the
present invention. The exhaust gas system 1 discharges
exhaust gases from an internal combustion engine 13 of a
motor vehicle and purifies these gases in a first catalytic
converter 14, a second catalytic converter 15 and a particu-
late filter 16.

[0033] In order to bring the second catalytic converter 15
and the particulate filter 16 to a specific temperature quickly
and precisely, for example after a cold start, the exhaust gas
system 1 comprises an exhaust gas burner 2. Fuel and
combustion air are fed into a combustion chamber 5 of the
exhaust gas burner 2 via a fuel line 17 and a supply air path
4, respectively. The mixture of combustion air and fuel is
then ignited and combusted in the combustion chamber 5.
The resulting hot exhaust gases are conducted via an exhaust
gas path 6 to the second catalytic converter 15 and to the
particulate filter 16 and heat them.

[0034] In order to precisely control the exhaust gas system
1, it is essential that the combustion, in particular the flame
formation, in the exhaust gas burner 2 is monitored. For this
purpose, the exhaust gas system 1 comprises a pressure
sensor 3. The pressure sensor 3 is arranged in the supply air
path 4 and is spaced so far apart from the exhaust gas burner
2 that the pressure sensor 3 is protected from heat generated
in the combustion chamber 5. If the mixture of combustion
air and fuel ignites in the combustion chamber 5 and a flame
is formed in the process, this can be recorded by the pressure
sensor 3 as a result of the change in pressure.

[0035] In addition to the pressure sensor 3, the supply air
path 4 comprises an air filter 12 for purifying the combustion
air, an air pump 8 for generating an air flow toward the
exhaust gas burner 2, and a valve 9. The pressure sensor 3
is arranged between the air pump 8 and the valve 9, which
is designed as a non-return valve. As a result, the pressure
sensor 3 is able to record the pressure change caused by the
flame formation.

[0036] A further pressure sensor 3' is arranged in the
exhaust gas path 6 of the exhaust gas burner 2. Together with
the pressure sensor 3, a differential pressure across the
exhaust gas burner 2 can therefore be determined. This also
allows the flame formation in the combustion chamber 5 to
be sensed in a highly accurate manner.

[0037] Furthermore, the exhaust gas path 6 comprises a
temperature sensor 10 for measuring the temperature of the
exhaust gas from the exhaust gas burner 2. The pressure
sensor 3 is preferably designed as a dual sensor for deter-
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mining pressure and temperature. By determining the tem-
perature in the supply air path 4 and the temperature of the
exhaust gas of the exhaust gas burner 2, the formation of
flames can also be inferred using the pressure sensor 3 and
the temperature sensor 10, and the pressure-based sensing of
the flame formation can thus be checked. The exhaust gas
burner 2 in the combustion chamber 5 also comprises an
optical sensor 7 to check the pressure-assisted sensing of the
flame formation. The formation of flames can also be
inferred acoustically using a knock sensor (see FIG. 2) of the
motor vehicle.

[0038] FIG. 2 is a schematic view of a motor vehicle 100
according to an exemplary embodiment of the present
invention. The motor vehicle 100 comprises an internal
combustion engine 13 and an exhaust gas system 1 accord-
ing to an exemplary embodiment of the present invention.
The sensing of the flame formation in the exhaust gas burner
of'the exhaust gas system 1 is checked acoustically by means
of a knock sensor 11.

LIST OF REFERENCE SIGNS

[0039] 1 exhaust gas system

[0040] 2 exhaust gas burner

[0041] 3 pressure sensor

[0042] 3' further pressure sensor
[0043] 4 supply air path

[0044] 5 combustion chamber
[0045] 6 exhaust gas path

[0046] 7 optical sensor

[0047] 8 air pump

[0048] 9 valve

[0049] 10 temperature sensor

[0050] 11 knock sensor

[0051] 12 air filter

[0052] 13 internal combustion engine
[0053] 14 first catalytic converter
[0054] 15 second catalytic converter
[0055] 16 particulate filter

[0056] 17 fuel line

[0057] 100 motor vehicle

What is claimed is:

1. An exhaust gas system for a motor vehicle, said exhaust
gas system comprising: an exhaust gas burner and a pressure
sensor for sensing flame formation in the exhaust gas burner.

2. The exhaust gas system according to claim 1, wherein
the exhaust gas system comprises a supply air path for
introducing combustion air into the exhaust gas burner, the
pressure sensor being arranged in the supply air path and
outside of a combustion chamber of the exhaust gas burner.

3. The exhaust gas system according to claim 2, wherein
the exhaust gas system comprises a further pressure sensor,
the further pressure sensor being arranged in an exhaust gas
path of the exhaust gas burner, the pressure sensor and the
further pressure sensor being configured to determine a
differential pressure between the supply air path and the
exhaust gas path.
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4. The exhaust gas system according to claim 2, wherein
the exhaust gas system comprises an optical sensor arranged
in the combustion chamber.

5. The exhaust gas system according to claim 2, wherein
the supply air path comprises an air pump for conveying air
into the exhaust gas burner, the pressure sensor being
arranged between the air pump and the exhaust gas burner,
the pressure sensor being arranged between the air pump and
a valve of the supply air path.

6. The exhaust gas system according to claim 2, wherein
the pressure sensor is a dual sensor for sensing pressure and
temperature.

7. The exhaust gas system according to claim 6 further
comprising a temperature sensor for sensing an exhaust gas
temperature of the exhaust gas burner.

8. A method for operating an exhaust gas system of a
motor vehicle, said method comprising sensing flame for-
mation in an exhaust gas burner of the exhaust gas system
using a pressure sensor.

9. The method according to claim 8 further comprising
sensing an air pressure within a supply air path for intro-
ducing combustion air into the exhaust gas burner using the
pressure sensor.

10. The method according to claim 9 further comprising
sensing the flame formation on the basis of a differential
pressure between the supply air path and an exhaust gas path
of the exhaust gas burner.

11. The method according to claim 8, further comprising
sensing flame formation:

(1) optically inside of a combustion chamber of the

exhaust gas burner, and/or

(i) via a temperature difference between air flowing into
the exhaust gas burner and exhaust gas flowing out of
the exhaust gas burner, and/or

(ii1) acoustically using a knock sensor of the motor
vehicle.

12. The method according to claim 8, further comprising
sensing flame formation optically inside of a combustion
chamber of the exhaust gas burner.

13. The method according to claim 8, further comprising
sensing flame formation via a temperature difference
between air flowing into the exhaust gas burner and exhaust
gas flowing out of the exhaust gas burner.

14. The method according to claim 8, further comprising
sensing flame formation acoustically using a knock sensor of
the motor vehicle.

15. The method according to claim 8, further comprising
sensing flame formation:

(1) optically inside of a combustion chamber of the

exhaust gas burner,

(i) via a temperature difference between air flowing into
the exhaust gas burner and exhaust gas flowing out of
the exhaust gas burner, and

(ii1) acoustically using a knock sensor of the motor
vehicle.

16. A motor vehicle comprising the exhaust gas system

according to claim 1.
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