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(54) METHOD FOR MONITORING THE FUNCTION OF AN ELECTRICALLY HEATABLE CATALYST

(67)  Theinvention relates to a method for monitoring
the function of an electrically heatable catalytic converter,
comprising a metallic honeycomb body with a multitude
of flow channels, through which an exhaust gas can flow
from an inlet side to an outlet side, with the honey comb
body being electrically connected to a power source,
through which the honeycomb body can be heated by

using the ohmic resistance of the honeycomb body, with
a control unit that is set up to measure a voltage and a
current, whereby the control unit is used to measure the
current and the voltage supplied to the honeycomb body
at two different points with known boundary conditions
and comparing the measurements with prestored values.
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Description
Technical field

[0001] Theinvention relatestoamethod for monitoring
the function of an electrically heatable catalytic converter,
comprising a metallic honeycomb body with a multitude
of flow channels, through which an exhaust gas can flow
from an inlet side to an outlet side, with the honey comb
body being electrically connected to a power source,
through which the honeycomb body can be heated by
using the ohmic resistance of the honeycomb body, with
a control unit that is set up to measure a voltage and a
current.

State of the art

[0002] Electric heating sources are increasingly being
used to heat exhaust gases from an internal combustion
engine. Thisis particularly the case in view of increasingly
stringent exhaust gas legislation. Particularly advanta-
geous here is the use of electrically heatable catalytic
converters, which can be installed in the exhaust tract
and can thus heat the exhaust gas directly. Electrically
heatable catalytic converters are already known in the
prior art in a variety of embodiments.

[0003] In order to ensure the correct function of the
heating source and in particular the electrically heated
catalytic converter, it must be continuously monitored to
ensure that exhaust gas aftertreatment can take place
at all times in accordance with the legal framework con-
ditions.

[0004] In prior art solutions, temperature sensors are
regularly used for monitoring. Activation of the electrical
heating source generates a sudden change in tempera-
ture, which can be measured by the temperature sensor.
The temperature increase that occurs during activation
can be used to conclude that the heating source is func-
tioning correctly.

[0005] A particular disadvantage of the prior art devic-
es is that the temperature sensor is an additional com-
ponent which must be provided. Furthermore, the instal-
lation of the temperature sensor is a problem, since the
installation location should be as close as possible to the
heat source, but at the same time electrical insulation
from the heat source must be ensured in order to avoid
short circuits. In addition, electrically heatable catalytic
converters are often arranged via support means on
downstream support catalytic converters. Temperature
measurement is then only possible downstream of the
respective supporting catalyst, resulting in dead times
when measuring the temperature. In addition, the heat
capacity of the supporting catalyst and the exothermic
reactions taking place in it can lead to an unwanted im-
pairment of the temperature measurement.

10

15

20

25

30

35

40

45

50

55

Presentation of the invention, task, solution, advan-
tages

[0006] Therefore, it is the object of the present inven-
tion to provide a method which allows continuous moni-
toring of the function of the electrically heatable catalyst.
[0007] The task with respect to the method is solved
by a method having the features of claim 1.

[0008] One embodiment of the invention relates to a
method for monitoring the function of an electrically heat-
able catalytic converter, comprising a metallic honey-
comb body with a multitude of flow channels, through
which an exhaust gas can flow from an inlet side to an
outlet side, with the honey comb body being electrically
connected to a power source, through which the honey-
comb body can be heated by using the ohmic resistance
of the honeycomb body, with a control unit that is set up
to measure a voltage and a current, whereby the control
unit is used to measure the current and the voltage sup-
plied to the honeycomb body at two different points with
known boundary conditions and comparing the meas-
urements with prestored values.

[0009] By measuring the current and the voltage with
which the honeycomb body is supplied, the electrical re-
sistance of the honeycomb can be calculated. The elec-
trical resistance of the honeycomb body will change when
the temperature of the honeycomb body changes. By
calculating the electrical resistance at two specific points
in time, the change in electrical resistance due to the
temperature change can be recorded and thus the func-
tionality of the heating element can be concluded.
[0010] Itis particularly advantageous if the gradient of
the electrical resistance based on the temperature
change of the honeycomb body is calculated from the
measured values of the current and the voltage. The gra-
dient of the electrical resistance is an advantageous
quantity to infer the function of the heating element, since
the change in electrical resistance is directly linearly re-
lated to the change in temperature.

[0011] It is also advantageous if the four-wire tech-
nique is used to do the two measurements. The four-wire
technique is particularly preferable, as it allows a partic-
ularly accurate recording of the values to be measured.
The measurement error that occurs is significantly re-
duced compared to other measurement methods, which
improves the quality of the results.

[0012] A preferred embodimentis characterized inthat
the change of the electrical resistance of the honeycomb
body over time is measured. This allows to determine
the functionality of the heating element very easily, as
the change of the electrical resistance can be calculated
form the measured values for the current and the voltage
can be measured very accurately.

[0013] Itis also preferable if the first point at which the
measurement takes place is right before the engine start,
when the exhaust treatment system is at a temperature
level of the surrounding, and the second point is after two
seconds of heating the honeycomb body without a mass
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flow from the engine.

[0014] The first measurement pointis ideally at a point
before the engine start, where the temperature of the
honeycomb body can be assumed as similar to the sur-
rounding temperature. The electrical resistance should
be equal to the known specific resistance of the used
material of the honeycomb body. The second measure-
ment point is preferably two seconds after the heating of
the honeycomb body was started, but without any mass
flow from the engine. The mass flow of the engine could,
depending on the temperature of the exhaust gas, heat
up the honeycomb body so that an increase in temper-
ature could happen and thus a change of the electrical
resistance would be recorded. This would lead to awrong
conclusion as the heating of the honeycomb body would
not necessarily come from the heating function itself. The
additional heat from the exhaust gas is therefore a factor
of a source of error, which can easily be eliminated by
measuring before a mass flow from the engine occurs.
[0015] Ina preferred embodiment the first and the sec-
ond measurement can be triggered right before the en-
gine start. The engine start itself can be anticipated and
be predicted by using multiple sensors in the vehicle to
predict the wish of the driver to start the engine. Another
advantageous time for the measurements is the time-
span, which is used to preheat the glow plugs in case of
a diesel engine.

[0016] Furthermore, it is advantageous if the change
of the electrical resistance over time due to the heating
ofthe honeycomb body is compared to a prestored value.
The comparison with a prestored value is advantageous
to be able to detect changes. This makes it possible to
detect whether there has been a change in the material
property, for example as a result of damage or aging.
[0017] Furthermore, it is advantageous if the electrical
resistance of the honeycomb body is calculated by meas-
uring the current and the voltage at the honeycomb body.
This is advantageous as it is a reliable calculation which
can be done easily.

[0018] Advantageous further embodiments of the
present invention are described in the subclaims.

Claims

1. Method for monitoring the function of an electrically
heatable catalytic converter, comprising a metallic
honeycomb body with a multitude of flow channels,
through which an exhaust gas can flow from an inlet
side to an outlet side, with the honey comb body
being electrically connected to a power source,
through which the honeycomb body can be heated
by using the ohmic resistance of the honeycomb
body, with a control unit that is set up to measure a
voltage and a current, characterized in that the con-
trol unit is used to measure the current and the volt-
age supplied to the honeycomb body at two different
points with known boundary conditions and compar-
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ing the measurements with prestored values.

Method according to claim 1, characterized in that
the gradient of the electrical resistance based on the
temperature change of the honeycomb body is cal-
culated from the measured values of the currentand
the voltage.

Method according to any one of the preceding
claims, characterized in that the four-wire tech-
nique is used to do the two measurements.

Method according to any one of the preceding
claims, charac-terized in that the change of the
electrical resistance of the honeycomb body over
time is measured.

Method according to any one of the preceding
claims, charac-terized in that the first point at which
the measurement takes place is right before the en-
gine start, when the exhaust treatment system is at
a temperature level of the surrounding, and the sec-
ond point is after two seconds of heating the honey-
comb body without a mass flow from the engine.

Method according to any one of the preceding
claims, charac-terized in that the change of the
electrical resistance over time due to the heating of
the honeycomb body is compared to a prestored val-
ue.

Method according to any one of the preceding
claims, charac-terized in that the electrical resist-
ance of the honeycomb body is calculated by meas-
uring the current and the voltage at the honeycomb
body.
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