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(57) ABSTRACT 

A measuring arrangement is provided With a soot ?lter for 
use in ?owing, soot particle-bearing gases, as Well as a 
method for monitoring the operability of a soot ?lter 
arranged in an exhaust gas conduit, Wherein at least one 
component stream of an exhaust gas stream ?oWs through at 
least one molded element Which is open-pored at least in the 
How direction, and Wherein the temperature of the molded 
element is measured With at least one temperature probe. In 
the measuring arrangement the soot ?lter is allocated at least 
one soot sensor, Which has at least one molded element 
Which is open-pored at least in the How direction, at least one 
electric heating element, and at least one temperature probe. 
The measuring arrangement and method make possible a 
monitoring of the operability of a soot ?lter in a reliable and 
direct manner. 
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MEASURING ARRANGEMENT AND METHOD 
FOR MONITORING THE OPERABILITY OF A 

SOOT FILTER 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a measuring arrangement 
with a soot ?lter for use in ?owing, soot particle-bearing 
gases and its use, as well as a method for monitoring the 
operability of a soot ?lter arranged in an exhaust gas 
conduit, wherein at least one component stream of an 
exhaust gas stream ?ows through at least one molded 
element, which is open-pored at least in the How direction, 
and wherein the temperature of the molded element is 
measured with at least one temperature probe. 

[0002] Soot ?lters are chie?y used for ?ltering of soot 
particle-containing exhaust gases from internal combustion 
engines, preferably from diesel motors. The soot ?lter 
becomes contaminated with soot particles in the course of 
time, and must then either be exchanged or cleaned. The 
cleaning is here the more economical method and can take 
place continuously or at a certain point in time. The time for 
a cleaning can be selected at ?xed time intervals, or as a 
function of the loading of the soot ?lter. 

[0003] US. Pat. No. 4,404,795 describes a method and a 
device for reducing the particle output in the exhaust gas of 
a diesel motor with the aid of a ?lter. With a rising number 
of soot particles in the soot ?lter, the free ?lter cross section 
drops, and the exhaust gas pressure upstream of the ?lter 
rises. The measurable exhaust gas pressure upstream of the 
?lter is used to establish the time when the ?lter should be 
cleaned. Once the maximum allowable soot particle con 
centration in the soot ?lter is reached, then it is determined 
by a temperature probe when the ?lter temperature reaches 
the temperature which guarantees burning off the soot 
particles without an additionally applied quantity of heat. 
When this temperature is reached, the ?lter at the exhaust 
gas inlet is additionally heated to the combustion tempera 
ture of the soot particles, and, while adding secondary air to 
promote combustion, the bum off is started, and the ?lter is 
cleaned. Determining the point in time for cleaning the soot 
?lter by a pressure measurement is an indirect measuring 
procedure and relatively subject to disturbance. Thus, a 
measured pressure increase, which is not to be attributed to 
a loading of the soot ?lter with soot, undeniably leads to a 
misinterpretation of the condition of the soot ?lter and to the 
conducting of an unnecessary cleaning. A cleaning of the 
?lter by combustion of the soot should, however, only be 
conducted as often as is absolutely necessary, since it can 
lead to a defect or breakdown of the soot ?lter by overheat 
ing. Such a failure cannot, in turn, be recogniZed by this 
system itself. 

[0004] There arises the problem of creating a measuring 
arrangement and a method with which a monitoring of the 
operability of the soot ?lter is made possible in a reliable and 
direct manner. 

SUMMARY OF THE INVENTION 

[0005] This problem is solved for the measuring arrange 
ment in that the soot ?lter is allocated at least one soot 
sensor, which has at least one molded element, which is 
open-pored at least in the How direction, at least one 
electrical heating element, and at least one temperature 
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probe. The soot sensor makes possible a direct determination 
of the amount of soot on the soot ?lter. 

[0006] The molded element can, for example, be subjected 
to through ?ow by a complete gas stream, which has soot 
particles, or instead only be subjected to through ?ow by a 
portion of the gas stream. The molded element should not 
take up 100% of the soot from the gas, thus not replace a 
soot ?lter. It is sensible in any given case for only a fraction 
of the soot to be taken up by the molded element subjected 
to through How and, so to speak, for a representative portion 
of soot particles to be removed from the exhaust gas. 

[0007] With respect to the large number of con?guration 
possibilities of the sensor geometry of the soot sensor, care 
should be taken that conductive compounds as, for example, 
catalytically active material or the soot itself, do not lead to 
signal disturbances or short circuits, which can endanger a 
trouble free operation of the heating element as well as of the 
temperature probe. Possibly the use of one or more electri 
cally-insulating, soot-impermeable layers between heating 
element and molded element or between temperature probe 
and molded element can be necessary for this. 

[0008] The soot sensor can here be arranged upstream of 
the soot ?lter, in an exhaust gas bypass to the soot ?lter, or 
downstream of the soot ?lter. An arrangement in the soot 
?lter is theoretically also possible, but an unintentional 
ignition of soot particles on the soot ?lter by the soot sensor 
must be ruled out. It is advantageous, however, if a ?rst soot 
sensor is arranged upstream and a second soot sensor is 
arranged downstream of the soot ?lter. 

[0009] By a molded element which is open-pored at least 
in the How direction is quite generally to be understood an 
element with an open porosity or penetrating openings or 
holes in the How direction, which can be present as ordered 
or unordered. Here, it can be a matter of a simple perforated 
sheet, a tube, a packet of ?bers or wool, a porous ceramic, 
a porous glass, a porous thin layer, or the like. But even a 
very rough surface can be used as a molded element, which 
is open-pored in the How direction. It is advantageous if the 
molded element is similar to the ?lter unit of the soot ?lter. 
Well suited, for example, is a ceramic molded element, 
which is open-pored at least in the How direction, with a 
honeycomb construction, as typically used for catalytic 
converters in motor vehicles, as well as a foam ceramic. It 
is furthermore advantageous if the molded element is at least 
partially covered with a catalytically active material, for 
example with platinum. The ignition temperature of the soot 
is thereby reduced, and the energy requirement for the 
electrical heating element is diminished. Such a coating with 
catalytically active material is, for example, also typical in 
motor vehicle catalytic converters. 

[0010] The electrical heating element and the temperature 
probe can be arranged directly on or in the molded element. 
The electrical heating element, the temperature probe and 
the molded element can also, however, be arranged on a 
carrier. In this connection, it is only important that the 
electrical heating element and the temperature probe be 
connected thermally conducting with the molded element. 

[0011] The use of the measuring arrangement according to 
the invention in the exhaust gas conduit of a motor vehicle 
to test the operability of a soot ?lter especially suggests 
itself, since the soot sensor can be constructed with small 
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dimensions and With loW Weight. But a use in other com 
bustion facilities, in Which exhaust gases With soot particles 
are generated, is also appropriate. 

[0012] The problem is solved for the method in that a 
portion of the soot particles remains adhered on the molded 
element, and in that the molded element is heated to the 
ignition temperature of the soot by an electric heating 
element in de?ned time intervals, and in that a development 
of heat occurring With the combustion of soot particles is 
used as a direct measure for the operability of the soot ?lter. 
The molded element can, for example, be ?oWed through by 
the entire exhaust gas or instead be ?oWed through only by 
a portion of the exhaust gas. The molded element should not, 
hoWever, replace a soot ?lter. It is sensible that, in any given 
case, only a fraction of the soot is ?ltered from the exhaust 
gas by the ?oWed-through molded element and, so to speak, 
a representative sample of soot particles is WithdraWn from 
the exhaust gas. 

[0013] Here, the time intervals, in Which the molded 
element is heated With the electric heating element, can be 
selected as ?xed. But variable time intervals, Which can be 
selected on the basis of an evaluation of operating data, can 
also be appropriate. For a soot ?lter in the exhaust gas 
conduit of a diesel motor, this could mean, for example, that 
the heating of the molded element is started after a prede 
termined number of cold starts or as a function of the diesel 
fuel consumed. By operating data are accordingly to be 
understood generally information Which relates to the gen 
eration of the exhaust gas and Which can be set in some 
relationship With a development of soot in the exhaust gas. 

[0014] First, it is possible that, after reaching the ignition 
temperature of the soot on the molded element, the electric 
heating element be operated at a constant heat output, that 
the development of heat arising from the combustion of the 
soot particles be measured With the temperature probe, that 
the temperature rise be evaluated as a direct measure for the 
combusted amount of soot particles on the molded element, 
and that the operability of the soot ?lter be determined 
therefrom. An intelligent control unit is necessary for this, 
Which can convert the temperature rise into an amount of 
soot by a predetermined calculation routine. The amount of 
soot, Which bums on the molded element, is proportional to 
the amount of soot, Which has ?oWed by since the last 
heating of the molded element. 

[0015] Second, after reaching the ignition temperature of 
the soot on the molded element, the temperature of the 
molded element can be held substantially isothermal by 
WithdraWing the heat output of the heating element, and the 
decrease of the heat output can be evaluated as a direct 
measure for the combusted amount of soot particles, and the 
operability of the soot ?lter can be determined therefrom. 
Here as Well, an intelligent control unit is necessary. 

[0016] If a molded element is arranged in the How direc 
tion upstream of the soot ?lter, then after reaching the 
ignition temperature of the soot, When a development of heat 
on the molded element occurs, the loading of the soot ?lter 
With soot particles can be determined. 

[0017] After evaluating the temperature increase or the 
change in heat output and conversion into an amount of soot 
combusted on the molded element upstream of the soot ?lter, 
the loading of the soot ?lter itself is inferred. For this 
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purpose, a correlation formula must be stored in the intel 
ligent control unit, Which contains the relationship betWeen 
deposits on the molded element and the loading of the soot 
?lter. If an amount of soot on the molded element is 
computed, Which lies above an alloWable, predetermined 
threshold value for the loading of the soot ?lter, then a 
cleaning of the soot ?lter is started by the control unit. If, 
hoWever, a cleaning function is not planned for a soot ?lter, 
then upon reaching or exceeding the threshold value a 
noti?cation, for example With a Warning light or an acoustic 
signal, is emitted that the soot ?lter must be changed. 

[0018] If, hoWever, an amount of soot on the molded 
element is computed, Which lies beloW an alloWable, pre 
determined threshold value for the loading of the soot ?lter, 
then no cleaning of the soot ?lter or emission of a noti?ca 
tion is started by the control unit, but instead the value 
calculated for the amount of soot is stored. A subsequently 
started, second determination of the amount of soot on the 
molded element, repeated at a certain interval from this ?rst 
determination of the amount of soot on the molded element, 
must noW be processed in connection With the ?rst deter 
mination or the value stored for this purpose. The amount of 
soot calculated from of the second determination must be 
added to the stored value by the control unit, since in this 
case only the sum of both values in the correlation formula 
Will provide the correct value for the loading of the soot 
?lter. If the threshold value has still not been exceeded after 
the second determination, then the sum of the tWo determi 
nations must be stored and used further for subsequent 
calculations in accordance With the formula above. 

[0019] If a molded element is arranged in the How direc 
tion doWnstream of the soot ?lter, a leak in the soot ?lter can 
be detected after reaching the ignition temperature of the 
soot upon occurrence of a development of heat, and a 
Warning signal can be emitted Which indicates the defect in 
the soot ?lter, if the development of heat exceeds a prede 
termined threshold value. Such leaks occur, for example, 
after a failure of the soot ?lter oWing to breakage. After 
evaluation of the temperature increase or the change in heat 
output and conversion into a combusted amount of soot on 
the molded element doWnstream of the soot ?lter, the 
computed value is compared With a stored threshold value, 
Which usually results from legally speci?ed threshold val 
ues. If an amount of soot on the molded element is calcu 
lated, Which indicates an insuf?cient ?lter action of the soot 
?lter because of exceeding an alloWable, predetermined 
threshold value, then a Warning signal is emitted that a 
defect in the soot ?lter exists and that this must be changed. 

[0020] If a ?rst molded element is arranged in the How 
direction upstream of the soot ?lter and a second molded 
element is arranged in the How direction doWnstream of the 
soot ?lter, then, after reaching the ignition temperature of the 
soot upon occurrence of a development of heat on the ?rst 
molded element, the loading of the soot ?lter With soot 
particles can be ascertained, and after reaching the ignition 
temperature upon occurrence of a development of heat on 
the second molded element, a leak of the soot ?lter can be 
determined and a Warning signal can be emitted, Which 
indicates the defect in the soot ?lter, if the heat development 
exceeds a predetermined threshold value. 

[0021] If tWo or more soot sensors are used, then the 
evaluation of the respective sensor signals need not take 
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place in the same Way at each of the soot sensors, but instead 
different evaluation methods can be used. 

[0022] It is also possible to arrange one molded element in 
an exhaust gas bypass to the soot ?lter, Where after reaching 
the ignition temperature of the soot upon occurrence of a 
development of heat on the molded element, the loading of 
the soot ?lter With soot particles can be ascertained. The 
evaluation here takes place as With an arrangement of the 
molded element upstream of the soot ?lter. 

[0023] The folloWing seven ?gures should provide an 
exemplary, detailed explanation of the measuring arrange 
ment of the invention and the process. It should be expressly 
added that not only a planar construction of the soot sensor 
is possible, as it is shoWn here. The arrangement of the 
molded element on a rod or a tube or the use of a massive, 

self-supporting molded element is also possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The foregoing summary, as Well as the folloWing 
detailed description of the invention, Will be better under 
stood When read in conjunction With the appended draWings. 
For the purpose of illustrating the invention, there are shoWn 
in the draWings embodiments Which are presently preferred. 
It should be understood, hoWever, that the invention is not 
limited to the precise arrangements and instrumentalities 
shoWn. In the draWings: 

[0025] FIG. 1 is a sectional side vieW of a simple soot 
sensor on a carrier according to a ?rst embodiment of the 

invention; 
[0026] FIG. 2 is a sectional side vieW of a soot sensor With 
a heating element in a soot-free gas space according to a 
second embodiment; 

[0027] FIG. 3 is a sectional side vieW of a soot sensor With 
an additional temperature probe in a soot-free gas space 
according to a third embodiment; 

[0028] FIG. 4 is a sectional side vieW of a soot sensor With 
an additional temperature probe and an additional heating 
element in the exhaust gas stream, as Well as an additional 
temperature probe in a soot-free gas space according to a 
fourth embodiment; 

[0029] FIG. 5 is a graphical diagram for measuring the 
temperature progression of the molded element of FIG. 1 
With and Without soot; 

[0030] FIG. 6 is a schematic representation illustrating 
use of the present invention With tWo soot sensors in an 

exhaust gas conduit; and 

[0031] FIG. 7 is a schematic representation illustrating 
another system for use of the invention With a soot sensor in 
a bypass to the exhaust gas conduit and a second soot sensor 
in an exhaust gas conduit. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] FIG. 1 shoWs a soot sensor in cross section With a 
carrier 1 of A1203 ceramic. On one side of the carrier 1 a 
meander-shaped temperature probe 2 is arranged, here a 
platinum resistance element made by thin ?lm technology. 
This temperature probe 2 is covered by an open-pored 
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ceramic molded element 4 of A1203. On the other side of the 
carrier 1 a meander-shaped heating element 3 is arranged. 

[0033] FIG. 2 illustrates a soot sensor in cross section With 
a carrier 1 Which is made of the gas-impermeable, ceramic 
sheets 1a; 1b; 1c, using lamination technology. On one side 
of the carrier 1 a meander-shaped temperature probe 2 is 
arranged, covered by an open-pored ceramic molded ele 
ment 4. The carrier 1 forms a soot-free gas space 5 in Which 
a protected, meander-shaped heating element 3 is arranged. 

[0034] FIG. 3 shoWs a soot sensor in cross section With a 
carrier 1 of 1203, Which is made of the gas-impermeable, 
ceramic sheets 1a; 1b and the gas-permeable, ceramic sheet 
1d, using lamination technology. On one side of the carrier 
1 a meander-shaped temperature probe 2a is arranged, 
surrounded by a meander-shaped heating element 3a. The 
individual paths of the temperature probe 2a and the heating 
element 3a are covered by an electrically insulating, soot 
impermeable, thin layer of A1203 (not represented here), 
Which in turn is covered by the open-pored ceramic molded 
element 4a. The pore surfaces of the molded element 4a are 
coated With a catalytically active material, here platinum. 
The carrier 1 forms a soot-free gas space 5, in Which an 
additional temperature probe 6 is arranged for independent 
measurement of the exhaust gas temperature. The gas per 
meable, ceramic sheet 1d makes possible an entry of the 
exhaust gas Without soot particles into the gas space 5 and 
thereby contributes to increasing the response rate of the 
additional temperature probe 6. 

[0035] FIG. 4 depicts a soot sensor in cross section With 
a carrier 1, Which is made of the gas-impermeable, ceramic 
sheets 1a; 1b and the gas-permeable, ceramic sheet 1d using 
lamination technology. On one side of the carrier 1 a 
meander-shaped temperature probe 2b is arranged, sur 
rounded by an annular heating element 3b. The temperature 
probe 2b and the heating element 3b are covered by an 
open-pored ceramic molded element 4. On this side of the 
carrier 1 a further meander-shaped temperature probe 2c is 
arranged, surrounded by an annular heating element 3c. The 
temperature probe 2c and heating element 3c are coated With 
a soot-impermeable protective layer 7. The parallel opera 
tion of temperature probes 2b; 2c and heating elements 3b; 
3c makes possible a difference measurement. Here, the 
heating elements 3b; 3c are operated in the same manner by 
a control unit, and When the ignition temperature of the soot 
is reached, the measured signal of temperature probe 2c is 
subtracted from that of temperature probe 2b. A measured 
result emerges, Which unambiguously and With great accu 
racy can be attributed to the development of heat, Which 
arises due to the combustion of the soot. The carrier 1 forms 
a soot-free gas space 5, in Which an additional temperature 
probe 6 is arranged for independent measurement of the 
exhaust gas temperature. The gas-permeable, ceramic sheet 
1d makes possible an entry of the exhaust gas Without soot 
particles into the gas space 5 and thereby contributes to 
increasing the response rate of the additional temperature 
probe 6. 

[0036] FIG. 5 illustrates the temperature progression of a 
molded element, as shoWn in FIG. 1, Which is heated With 
a heating element proceeding from a temperature T0 in the 
exhaust gas conduit of a diesel motor vehicle. This tempera 
ture T0 can generally be synonymous With the cold start 
temperature of the motor or With any desired temperature of 
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the exhaust gas stream. Here, the case is considered in Which 
the molded element is heated during the pre-gloW process 
upon cold start of the motor vehicle to the ignition tempera 
ture of the soot. A rapid change in the ambient temperature, 
Which Would in?uence the measurement and Would there 
fore have to be recorded and compensated for, is not to be 
feared at this time (thus before starting the motor). Conse 
quently, an additional measurement of the ambient tempera 
ture is not necessary in this case. Curve 1 illustrates the 
temperature curve of the molded element Without soot 
loading, recorded With a temperature probe, Wherein the heat 
output of the heating element is held constant over a time t. 
This curve 1 represents a reference curve, Which should 
alWays be stored in the control unit of the motor vehicle for 
the evaluation of the curves With soot. 

[0037] Curve 2 shoWs the temperature progression of the 
molded element With soot loading, recorded With the same 
temperature probe, Wherein the heat output of the heating 
element is kept constant over a time t. Due to the combustion 
of the soot, higher temperatures are reached in curve 2 than 
in curve 1. The difference betWeen the maXimum tempera 
tures T1 and T2 of curves 1 and 2 can be used to calculate 
the amount of soot on the molded element, and this value can 
be brought into relationship With the amount of soot found 
on an after-connected soot ?lter, by a correlation formula 
stored in the control unit, Which Was determined in advance 
specially for the measurement structure used and the mate 
rials used for the soot ?lter and the soot sensor. Of course, 
for an average technician, instead of such a mathematical 
evaluation of the curves as to their slope, an integral 
formation or an evaluation over time is also possible. Thus, 
for eXample, for curve 1 a time t2-t1 can be determined, and 
for curve 2 a time t3—t1 can be determined, Which indicates 
hoW long the soot sensor has a temperature T above a 
temperature TX. If a temperature TX someWhat beloW T1 is 
selected, then the differences betWeen time t2-t1 and time 
t3-t1 are shoWn most clearly. Adifference betWeen the times 
(t2-t1) and (t3—t1), Which indicates subsequent cooling due 
to the combustion of soot on the soot sensor, represented in 
curve 2, can be correlated With the amount of soot com 
busted, since a value t2-t1 for a temperature TX of a 
non-loaded sensor is stored in a control unit for purposes of 
comparison, and at a temperature TX on the soot sensor the 
time t3-t1 is determined, and the difference is formed With 
the aid of the stored value. 

[0038] FIG. 6 shoWs a schematic representation With tWo 
soot sensors in an eXhaust gas conduit. The soot-containing 
eXhaust gas ejected from a diesel engine is introduced into 
the eXhaust gas conduit. Aportion of the eXhaust gas stream 
?oWs by a soot sensor arranged upstream of a soot ?lter in 
the How direction and ?oWs through its open-pored molded 
element. Here, a small portion of the soot found in the 
eXhaust gas is separated off on the open-pored molded 
element. With this soot sensor arranged upstream of the soot 
?lter, the loading of the soot ?lter can be determined in the 
manner described above, and the cleaning of the soot ?lter 
can be occasioned When needed. The eXhaust gas comes 
upon the soot ?lter after the ?rst soot sensor through Which 
it must ?oW. A second soot sensor is situated after the soot 
?lter in the How direction in the eXhaust gas conduit, With 
Which the gas puri?ed by the soot ?lter comes into contact. 
This second soot sensor is used to detect leaks in the soot 
?lter. 
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[0039] FIG. 7 gives a schematic representation With a soot 
sensor in an eXhaust gas bypass to the soot ?lter and a second 
soot sensor after the soot sensor in the How direction in the 
eXhaust gas conduit. The function of the soot sensor in the 
eXhaust gas bypass is identical With that of the ?rst soot 
sensor in the How direction from FIG. 6. 

[0040] It Will be appreciated by those skilled in the art that 
changes could be made to the embodiments described above 
Without departing from the broad inventive concept thereof. 
It is understood, therefore, that this invention is not limited 
to the particular embodiments disclosed, but it is intended to 
cover modi?cations Within the spirit and scope of the present 
invention as de?ned by the appended claims. 

I claim: 
1. A measuring arrangement comprising a soot ?lter for 

use in ?oWing, soot particle-bearing gases, Wherein the soot 
?lter is allocated at least one soot sensor, Which has at least 
one molded element (4) Which is open-pored at least in a 
How direction of the gases, at least one electric heating 
element (3; 3a; 3b; 3c), and at least one temperature probe 
(2; 2a; 2b; 2c). 

2. The measuring arrangement according to claim 1, 
Wherein the soot sensor is arranged upstream of the soot 
?lter. 

3. The measuring arrangement according to claim 1, 
Wherein the soot sensor is arranged in an eXhaust gas bypass 
to the soot ?lter. 

4. The measuring arrangement according to claim 1, 
Wherein the soot sensor is arranged doWnstream of the soot 
?lter. 

5. The measuring arrangement according to claim 1, 
Wherein a ?rst soot sensor is arranged upstream of the soot 
?lter and a second soot sensor is arranged doWnstream of the 
soot ?lter. 

6. The measuring arrangement according to claim 1, 
Wherein the molded element (4), Which is open-pored at 
least in the How direction, is formed of a ceramic With a 
honeycomb construction. 

7. The measuring arrangement according to claim 1, 
Wherein the molded element (4) is at least partially coated 
With a catalytically active material. 

8. The measuring arrangement according to claim 1, 
Wherein the electric heating element (3; 3a; 3b; 3c) and the 
temperature probe (2; 2a; 2b; 2c) are arranged directly on or 
in the molded element 

9. The measuring arrangement according to claim 1, 
Wherein the electric heating element (3; 3a; 3b; 3c), the 
temperature probe (2; 2a; 2b; 2c) and the molded element 
(4) are arranged on a carrier (1; 1a; 1b; 1c; 1a) 

10. The measuring arrangement according to claim 1, 
Which is mounted in the eXhaust gas conduit of a motor 
vehicle for verifying operability of the soot ?lter. 

11. Amethod for monitoring the operability of a soot ?lter 
arranged in an eXhaust gas conduit, comprising ?oWing at 
least a component stream of a soot particle-bearing, eXhaust 
gas stream through at least one molded element Which is 
open-pored at least in a How direction of the gas stream, 
measuring a temperature of the at least one molded element 
With at least one temperature probe, Wherein a portion of the 
soot particles remains adhered to the molded element (4), 
heating up the molded element (4) is at de?ned time inter 
vals by an electrical heating element (3; 3a; 3b) to an 
ignition temperature of the soot, and using a development of 
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heat occurring upon combustion of soot particles as a direct 
measure for operability of the soot ?lter. 

12. The method according to claim 11, Wherein the time 
intervals are selected as ?xed. 

13. The method according to claim 11, Wherein the time 
intervals are selected on a basis of an evaluation of operating 
data. 

14. The method according to claim 11, further compris 
ing, after reaching the ignition temperature of the soot on the 
molded element (4), operating the electric heating element 
(3; 3a; 3b) With a constant heat output, measuring the 
development of heat occurring due to combustion of soot 
particles With the temperature probe (2; 2a; 2b), evaluating 
a temperature rise as a direct measure for a combusted 

amount of soot particles on the molded element (4), and 
determining therefrom the operability of the soot ?lter. 

15. The method according to claim 11, further compris 
ing, after reaching an ignition temperature of the soot on the 
molded element (4), maintaining a temperature of the 
molded element (4) substantially isothermal by WithdraWing 
a heat output of the electric heating element (3; 3a; 3b), 
evaluating the heat output as a direct measure for a com 
busted amount of soot particles on the molded element (4), 
and determining therefrom the operability of the soot ?lter. 

16. The method according to claim 11, Wherein the 
molded element (4) is arranged upstream of the soot ?lter in 
the How direction, and after reaching the ignition tempera 
ture of the soot upon occurrence of a development of heat on 
the molded element (4), a loading of the soot ?lter With soot 
particles is ascertained. 
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17. The method according to claim 11, Wherein the 
molded element (4) is arranged doWnstream of the soot ?lter 
in the How direction, and after reaching the ignition tem 
perature of the soot upon occurrence of a development of 
heat on the molded element (4), a leak of the soot ?lters is 
determined, and a Warning signal is emitted, Which indicates 
a defect in the soot ?lter, if the development of heat exceeds 
a predetermined threshold value. 

18. The method according to claim 11, Wherein a ?rst 
molded element (4) is arranged upstream of the soot ?lter in 
the How direction and a second molded element (4) is 
arranged doWnstream of the soot ?lter in the How direction, 
and, after reaching the ignition temperature of the soot upon 
occurrence of a heat development on the ?rst molded 
element (4), a loading of the soot ?lter With soot particles is 
ascertained, and, after reaching the ignition temperature 
upon occurrence of a heat development on the second 
molded element (4), a leak of the soot ?lter is determined, 
and a Warning signal is emitted, Which indicates a defect of 
the soot ?lter, if the development of heat eXceeds a prede 
termined threshold value. 

19. The method according to claim 11, Wherein the 
molded element (4) is arranged in an eXhaust gas bypass to 
the soot ?lter, and, after reaching the ignition temperature of 
the soot upon occurrence of a development of heat on the 
molded element (4), a loading of the soot ?lter With soot 
particles is ascertained. 


