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(57) ABSTRACT 

Method for controlling a tank venting valve between an 
internal combustion engine and a fuel vapor Storage unit, 
with the stored fuel vapor being Supplied from the fuel vapor 
Storage unit to the internal combustion engine when the tank 
venting valve is open. A distinction is made between active 
and inactive tank venting phases, and the purge rate is preset 
during active tank venting by a purge rate Setting means as 
a function of operating parameters of the engine and/or the 
tank venting System. If the duration of the inactive tank 
venting phase exceeds a minimum duration, the purge rate in 
the Subsequent active tank venting phase is temporarily 
limited to a value below the rate preset by the purge rate 
Setting means. 

20 Claims, 3 Drawing Sheets 
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METHOD AND ELECTRONIC CONTROL 
UNIT FOR CONTROLLING THE 

REGENERATION OF A FUEL WAPOR 
ACCUMULATOR IN INTERNAL 

COMBUSTION ENGINES 

FIELD OF THE INVENTION 

The present invention relates to a method for controlling 
a tank venting valve between an internal combustion engine 
and a fuel vapor Storage unit. 

BACKGROUND INFORMATION 

Methods for controlling the regeneration of an interme 
diate fuel vapor Storage unit in internal combustion engines 
are described in U.S. Pat. No. 4,683,861. 
The intermediate fuel Vapor Storage unit may be imple 

mented in the form of an active charcoal filter. It absorbs fuel 
Vapor evaporating in the fuel tank. The active charcoal filter 
is regenerated by purging it with air. The purging air flows 
through the active charcoal filter, where it absorbS fuel, and 
is Supplied to the internal combustion engine in the form of 
fuel-laden regeneration gas. The regeneration of the active 
charcoal filter by purging it with air is accomplished, for 
example, by opening a tank venting valve between the active 
charcoal filter and the intake manifold of the internal com 
bustion engine. The intake manifold vacuum acts in this case 
as the driving force for purging the filter via a fresh air 
opening. The flow of the fuel-laden regeneration gas follows 
the pressure gradient, reaching the internal combustion 
engine via the tank venting valve. 

According to conventional methods, regeneration occurs 
only in certain engine operating States. In engines with 
gasoline direct injection, operation with homogeneous dis 
tribution of the air/fuel mixture in the combustion chambers 
is especially Suitable, Since the regeneration gas also enters 
the combustion chambers in the form of a homogeneous 
mixture of air and fuel. 

The lean mode of operation with Stratified charge distri 
bution favored in gasoline direct injection engines is leSS 
Suitable, however, because the premixed regeneration gas 
interferes with the injection jet-controlled charge Stratifica 
tion. 

AS described in U.S. Pat. No. 6,012,435, in the case of 
long-lasting Stratified-charge operation, regeneration of the 
active charcoal filter does not, under Some circumstance, 
occur for a longer period of time if the engine is operated in 
Stratified mode for a longer period of time. If this period 
exceeds a threshold, the engine Switches to homogeneous 
mode, according to U.S. Pat. No. 6,012,435, to allow 
regeneration of the active charcoal filter. 

Depending on the amount of fuel vapor that has been 
absorbed by the active charcoal filter prior to regeneration, 
the filter may be laden with more or less fuel. Consequently, 
the regeneration gas may contain a greater or Smaller 
amount of fuel following regeneration after a longer inactive 
tank venting phase. 

To equalize the fuel Volume that is Supplied to the internal 
combustion engine along with the regeneration gas, the 
amount of fuel flowing via the injectorS is usually reduced. 

If the regeneration gas is very rich in fuel at the time 
regeneration begins, the entire fuel Volume Supplied to the 
engine is large enough to produce unwanted HC emissions. 

It is an object of the present invention to provide an 
emission-neutral method for Supplying regeneration gas in 
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2 
internal combustion engines with tank venting, thereby 
reducing unwanted HC emissions, without impairing driving 
comfort or adversely affecting engine torque. It is another 
object of the present invention to maximize the purging 
Volume under the given ancillary conditions. 

SUMMARY 

The present invention relates to a method for controlling 
a tank venting Valve between an internal combustion engine 
and a fuel vapor Storage unit, with the Stored fuel Vapor 
being Supplied from the fuel Vapor Storage unit to the 
internal combustion engine when the tank venting valve is 
open. According to the method, a distinction is made 
between active and inactive tank venting phases, and, when 
tank venting is active, the opening State of the tank venting 
Valve is preset by a fuel Setting arrangement as a function of 
first operating parameters of the engine and/or the tank 
venting System and limited by a purge rate limiting arrange 
ment as a function of Second operating parameters, or preset 
by a purge rate Setting arrangement as a function of Second 
operating parameters and/or limited by a flow rate factor as 
a function of third operating parameters. 
According to one example embodiment, the first operat 

ing parameters of the engine and/or the tank venting System 
include values for the Speed and at least one of the following 
operating parameters: 

Torque 
Necessary fuel mass 
Intake air temperature 
Mixture composition and 
Charge distribution in the combustion chamber 
According to another example embodiment, the Second 

operating parameters include the integral value of the mass 
flow via the tank venting valve. 

According to a further example embodiment, the third 
operating parameters depend at least on the Speed and the 
quotient of the intake manifold pressure and the ambient 
preSSure. 

According to a further example embodiment, a distinction 
is made between the active and inactive tank venting phases, 
and, if the duration of the inactive tank venting phase 
exceeds a minimum duration, the opening State of the tank 
venting valve is temporarily limited in the Subsequent active 
tank venting phase to a value below the value preset by the 
purge rate limiting arrangement or the purge rate Setting 
arrangement. 
The present invention also relates to a method for con 

trolling a tank venting valve between an internal combustion 
engine and a fuel vapor Storage unit, with the Stored fuel 
Vapor being Supplied from the fuel Vapor Storage unit to the 
internal combustion engine when the tank venting valve is 
open, with the internal combustion engine being coupled 
with a torque converter whose transmission ratio is change 
able during internal combustion engine operation, and in 
which a torque Supplied by the internal combustion engine 
is temporarily reduced during a change in the transmission 
ratio, wherein the tank venting valve is temporarily closed 
upon a change in the transmission ratio and a reduction in 
the torque Supplied by the internal combustion engine. 

According to a further example embodiment, the purge 
rate is defined as a quotient of the mass flow via the tank 
venting valve and the entire mass flow into the intake 
manifold. 
According to a further example embodiment, the purge 

rate limitation is canceled if the period during which the 
reduction was active exceeds a predetermined threshold. 
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According to a further example embodiment, the purge 
rate limitation is canceled if a measure of the regeneration 
gas Volume flowing to the engine exceeds a threshold value. 

According to a further example embodiment, the above 
mentioned measure is formed as a function of the integral of 
the mass flow via the tank venting valve or as a function of 
the integral over the purge rate. 

According to a further example embodiment, the method 
is used in an internal combustion engine with gasoline direct 
injection, with tank venting being limited even if undesir 
ably high lambda deviations occur during active tank vent 
ing. 

If the internal combustion engine is operated with a 
Stratified charge, according to a further example 
embodiment, the relative change in the low-pass-filtered 
lambda Setpoint is analyzed; and tank venting is limited on 
account of unwanted high lambda deviations during active 
tank venting only if the relative change in the low-pass 
filtered lambda Setpoint is Smaller than a predetermined 
threshold value. 

The present invention also relates to an electronic control 
device for performing at least one of the methods and 
example embodiments. 

According to the methods, a distinction is made between 
active and inactive tank venting phases, and, in the case of 
active tank venting, the purge rate is preset by a fuel Setting 
arrangement as a function of operating parameters of the 
engine and/or the tank venting System and limited by a purge 
rate limiting arrangement or preset by a purge rate Setting 
arrangement. If the duration of the inactive tank venting 
phase exceeds a minimum duration, the purge rate in the 
subsequent active tank venting phase is temporarily limited 
to a value below the rate preset by the purge rate limiting 
arrangement or the purge rate Setting arrangement. 
The method according to the present invention may 

prevent a change in the load State of the active charcoal filter 
that occurred during a long inactive tank venting phase from 
resulting in an unwanted increase in the entire fuel flow to 
the internal combustion engine. As a result, it may be 
possible to avoid an unwanted increase in HC emissions 
following long inactive tank venting phases without having 
to reduce the wanted high regeneration rates following 
Shorter inactive tank venting phases. 

Because the limitation is only temporary, it may also be 
possible to avoid unwanted limiting of the regeneration rates 
during longer active tank venting phases. 
On the whole, this encourages a wanted high regeneration 

rate without increased HC emissions during the transition 
from inactive to active tank venting. 

Example embodiments of the present invention are 
explained below on the basis of the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the technical background of the present 
invention. 

FIG. 2 illustrates an example embodiment of the present 
invention in the form of function blocks. 

FIG. 3 illustrates a modification of the example embodi 
ment illustrated in FIG. 2. 

DETAILED DESCRIPTION 

Reference number 1 in FIG. 1 represents the combustion 
chamber of a cylinder of an internal combustion engine. The 
inflow of air into the combustion chamber is controlled by 
an intake valve 2. The air is drawn in by an intake manifold 
3. The intake air volume may be varied by a throttle valve 
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4 
4, which is controlled by a control unit 5. Signals corre 
sponding to the torque request by the driver, e.g., via the 
position of a gas pedal 6, a signal indicating engine Speed in 
of an engine Speed Sensor 7 and a signal indicating Volume 
ml of the intake air by an air flow Sensor 8, are Supplied to 
the control unit. 

An intake manifold pressure Sensor 8a and/or a throttle 
valve position sensor 8b for measuring the air flow is 
provided in addition or as an alternative to air flow sensor 8. 

In the discussion below, the term “charge detection” in 
place of “air flow measuring” is used. The term “charge” 
paraphrases the air Volume relative to the charge of a single 
cylinder. In a first approximation, this is the measured air 
volume, divided by the number of cylinders and speed and 
thus normalized to a stroke. 

Based on these and possibly other input Signals corre 
sponding to additional parameters of the internal combustion 
engine, Such as intake air and coolant temperature, control 
unit 5 forms output signals for Setting throttle valve angle 
alpha by an actuator 9 and for controlling a fuel injector 10 
that meters the fuel into the engine combustion chamber. 
The control unit also controls ignition triggering via an 
ignition device 11. 
The control unit also controls a tank venting System 12 as 

well as other functions for the efficient combustion of the 
air/fuel mixture in the combustion chamber. The gas force 
resulting from combustion is converted to a torque by 
pistons 13 and crank mechanism 14. 

Tank venting System 12 includes an active charcoal filter 
15, which communicates via corresponding lines or connec 
tions with the tank, ambient air and the intake manifold of 
the internal combustion engine, with a tank venting valve 16 
being provided in the line to the intake manifold. 

Active charcoal filter 15 Stores fuel evaporating in tank 
19. AS tank venting valve 11 is opened by control unit 6, air 
is drawn in from environment 17 through the active charcoal 
filter, which releases the stored fuel into the air. This air/fuel 
mixture, which is also referred to as tank venting mixture or 
regeneration gas, influences the composition of the entire 
mixture Supplied to the internal combustion engine, which is 
further determined by metering fuel via fuel metering device 
10, which is adjusted to the indrawn air volume. In extreme 
cases, the fuel drawn in via the tank venting System may be 
in a proportion of approximately one third to one half of the 
entire fuel volume. 

FIG. 2 is a function block diagram illustrating an example 
embodiment of the method according to the present inven 
tion for controlling the tank venting valve. 

Block 2.1 represents a fuel rate Setting arrangement that 
may be implemented, for example, in the form of a charac 
teristics map Storage unit. 
The fuel rate is first determined as a function of the engine 

operating point. The fuel portion is converted to a purge rate 
in block 2.2 and limited to a maximum value dependant on 
the operating point by a purge rate limiting arrangement 2.3. 
The fuel rate may be defined as the quotient of the fuel 

Supplied via the tank venting valve and the entire fuel 
Supplied to the internal combustion engine, and the purge 
rate may be defined as the quotient of the mass flow via the 
tank venting valve and the entire mass flow into the intake 
manifold. 
The operating point is defined by engine operating param 

eterS Such as Speed, torque, necessary fuel mass, intake air 
temperature, mixture composition and charge distribution in 
the combustion chamber. These operating parameters are 
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partially preset by the control unit and/or detected by 
Sensors. For example, the control unit determines whether 
the engine is to operate in homogeneous charge distribution 
mode or in Stratified charge distribution mode. The torque is 
formed by control unit-detected operating parameterS Such 
as Speed and intake air Volume, intake air temperature, 
throttle valve angle, and intake manifold pressure. The 
mixture composition may be calculated from quantities 
present in the control unit, Such as the fuel flow via the 
injectors and the cylinder charge, or it may be determined 
metrologically by an exhaust gas analyzing probe. 

The engine may process larger fuel rates and purge rates, 
and thus larger Volumes of regeneration gas, in Some oper 
ating points than others, and a fuel rate Setting arrangement 
and a purge rate Setting arrangement therefore may preset 
Suitable fuel and purge rates as a function of the operating 
point. 

The purge rate is converted in block 2.2. to a control pulse 
duty factor for tank venting valve 16. The calculation may 
incorporate, for example, mass flow mdk via the engine 
throttle valve to first determine a desired mass flow via the 
tank venting valve, based on the purge rate. This function is 
represented by block 2.4. For example, if the purge rate is 
20% and the mass flow via the throttle valve is 4 kg/hour, 
this yields a desired mass flow of 1 kg/hour via the tank 
venting valve. An opening pulse duty factor corresponding 
to this flow rate for controlling the tank venting valve is 
obtainable, for example, from a characteristics map that 
additionally includes the pressure difference between the 
intake manifold and the tank venting System. This pressure 
difference, in turn, may be estimated on the basis of intake 
manifold pressure psaug, which is either measured or mod 
eled in the control unit. 

According to the present invention, the control Signal 
determined in this manner is additionally limited tempo 
rarily. 
A minimum selection (block 2.3.1) between the maxi 

mum value of the purge rate Selected from a characteristics 
map (block 2.3.2) and a limit value of the purge rate from a 
block 2.3.3 is suitable for this purpose. 

The limit value may be obtained from a characteristic 
curve (block 2.3.3) that is addressed by the integral value of 
the mass flow via the tank venting valve (block 2.3.4), with 
the integral value being reset to Zero by controller 2.6 during 
inactive tank venting phases that exceed a minimum dura 
tion. 

The integral value of the mass flow via the tank venting 
Valve may be taken into account, because it is a measure of 
the purge Volume passing through the active charcoal filter. 
If this value exceeds a minimum, which may correspond, for 
example, to the Volume in the line between the active 
charcoal filter and the intake manifold, abrupt changes in the 
HC concentration in the regeneration gas should no longer 
be expected, and it is no longer necessary to limit the purge 
rate. 

The mass flow via the tank venting valve is determinable, 
for example, from the real purge rate Supplied also to block 
2.4 and mass flow mdk via the throttle valve. 

According to the present invention, the reduction is trig 
gered when the length of an operating phase without open 
ing of the tank venting Valve exceeds a preselected value. 
The changeover between active and inactive tank venting is 
controlled by a Sequence control System 2.6. The Sequence 
control System detects the mass flow via the tank venting 
Valve, and thus the length of the inactive tank venting 
phases, and compares it to a preselected threshold value. If 
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6 
the period of inactivity exceeds the duration defined by the 
preSelected threshold value, the integral value of the mass 
flow via the tank venting valve is reset to Zero. As a result, 
the purge rate limitation remains in effect during the next 
active tank venting phase until the integral value of the mass 
flow exceeds the minimum value preset in characteristic 
curve 2.3.3. 
AS an alternative, the purge rate itself or its maximum 

value may be multiplicatively reduced instead of using the 
minimum Selection. 
The period during which the reduction was in effect may 

be used as a criterion for the duration of the reduction. If this 
period exceeds a preset threshold, the reduction is cancelled. 
AS an alternative to the determination of the purge rate 

from the preset fuel rate, the purge rate may be preset 
directly. 
The tank venting limitation goes beyond the interventions 

mentioned above in the following operating States: 
A reduction torque that may result in injection interrup 

tions is activated in the case of gear changes in automatic 
transmissions. To avoid an increase in HC emissions, the 
tank venting valve closes upon receipt of the gear change 
request and opens again after a delay when injection 
CSUCS. 

Operation data acquisition specific: If undesirably high 
lambda deviations occur during tank venting, for example 
due to the use of an unbuffered active charcoal filter, tank 
venting is immediately limited by regulated manipulation of 
the limit value. To avoid manipulation of the limit value 
regulation following an operating point change in Stratified 
mode, it may be necessary to distinguish between an oper 
ating point change and lambda deviations, which may also 
be reliably detected. For this purpose, the relative change in 
the low-pass-filtered lambda Setpoint is analyzed and 
weighted, So that only low values result in manipulation of 
the limit value, while high values are interpreted as an 
operating point change. 

Operation data acquisition Specific: Due to the poor 
combustion characteristics of the Spatially homogeneous 
regeneration gas in Stratified mode, opening of the tank 
venting valve is limited as a function of speed. In FIG. 3, a 
Switch Switches a limiting characteristics map 2.8, instead of 
a fixed value (100%), to a minimum selection 2.10 in lean 
mode (control signal: Bmager). A further limiting charac 
teristics map 2.9 is addressed by the quotient of pressures Ps 
(intake manifold pressure) and pressure in tank venting 
System Pu (approximately equal to the ambient pressure). 
Block 2.10 makes a minimum selection between the output 
quantities of the characteristics maps. A flow rate factor is 
formed in block 2.11. In the structure illustrated in FIG. 2, 
block 2.11 is positioned between block 2.2 and block 2.4 so 
that intervention via the flow rate factor has an additional or 
Supplementary limiting effect. 

Operation data acquisition Specific: To regenerate the 
NOX storage catalytic converter, which may be necessary at 
regular intervals, the engine is operated with a rich mixture 
that may reach lambda values of up to 0.7. Because the 
measuring accuracy of the lambda probe is insufficient in 
this range, the regeneration gas charge may not be adapted 
during Simultaneous tank venting. To avoid Switching to 
controlled tank venting with a very low purge rate, which 
ordinarily occurs within this lambda range, the tank venting 
purge rate is reduced by an applicable factor when the NOX 
Storage catalytic converter is regenerated with lambda Val 
ues below a certain threshold. 

Operation data acquisition Specific: Switching between 
the different operating mode S (homogeneous, 
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homogeneous-lean and Stratified) may occur Smoothly. To 
minimize possible interference potential on the part of the 
tank venting System, the regeneration gas charge is divided 
into low, medium and high Segments and only certain 
operating modes and changes may be allowed as a function 
thereof. Independently thereof, the fuel portion of the tank 
venting is limited to an applicable value upon Switching 
between different operating modes relative to the combus 
tion process (homogeneous, Stratified), i.e., opening of the 
tank venting valve may be reduced prior to Switching. A 
common configuration is: 

High charge: homogeneous mode; no Switching, 
Medium charge: homogeneous, homogeneous-lean, 

homogeneous-Stratified modes, Switching, 
Low charge: all operating modes, Switching. 
The limitations described above may achieve a largely 

emission-neutral tank venting process that does not impair 
driving comfort. They also may avoid unwanted HC emis 
Sions resulting from a tank venting Strategy that is impre 
cisely tuned to the operating States, as well as unwanted 
influences on torque, at the Same time the purge rate may be 
maximized under the given ancillary conditions. 
What is claimed is: 
1. A method for controlling a tank venting valve arranged 

between an internal combustion engine and a fuel Vapor 
Storage unit, comprising the Steps of: 

Supplying Stored fuel vapor from the fuel Vapor Storage 
unit to the internal combustion engine when the tank 
venting Valve is open; 

distinguishing between an active tank venting phase and 
an inactive tank Venting phase, 

presetting an opening State of the tank venting valve 
during the active tank venting phase by a fuel Setting 
arrangement as a function of first operating parameters 
of at least one of the internal combustion engine and a 
tank venting System; at least one of: 
limiting the opening State of the tank venting valve by 

a purge rate limiting arrangement as a function of 
Second operating parameters, or presetting the open 
ing State of the tank venting valve by a purge rate 
Setting arrangement as a function of Second operat 
ing parameters, and 

limiting the opening State of the tank venting valve by 
a flow rate factor as a function of third operating 
parameters, and 

temporarily limiting when a duration of the inactive tank 
venting phase exceeds a minimum duration, the open 
ing State of the tank venting Valve in a Subsequent 
active tank venting phase to a value below a value 
preset by one of the purge rate limiting arrangement 
and the purge rate Setting arrangement. 

2. The method according to claim 1, wherein the first 
operating parameters include values for Speed and at least 
one of a torque, a necessary fuel mass, an intake air 
temperature, a mixture composition and a charge distribu 
tion in a combustion chamber. 

3. The method according to claim 1, wherein the Second 
operating parameters include an integral value of a mass 
flow via the tank venting valve. 

4. The method according to claim 1, wherein the third 
operating parameters depend at least on a speed and a 
quotient of an intake manifold pressure and an ambient 
preSSure. 

5. The method according to claim 1, wherein the purge 
rate includes as a quotient of a mass flow via the tank venting 
Valve and an entire mass flow into an intake manifold. 
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8 
6. The method according to claim 1, further comprising 

the Step of canceling the purge rate limitation when a period 
during which a reduction was active exceeds a predeter 
mined threshold. 

7. The method according to claim 1, further comprising 
the Step of canceling the purge rate limitation when a 
measure of a regeneration gas Volume flowing to the engine 
exceeds a threshold value. 

8. The method according to claim 7, wherein the measure 
of the regeneration gas Volume depends on one of an integral 
of a mass flow via the tank venting Valve and an integral over 
to the purge rate. 

9. The method according to claim 1, wherein the method 
is performed in an internal combustion engine with gasoline 
direct injection, the tank venting limited even when 
unwanted high lambda deviations occur during active tank 
Venting. 

10. A method for controlling a tank venting valve 
arranged between an internal combustion engine and a fuel 
Vapor Storage unit, comprising the Steps of: 

Supplying Stored fuel vapor from the fuel vapor Storage 
unit to the internal combustion engine when the tank 
venting valve is open; 

distinguishing between an active tank venting phase and 
an inactive tank venting phase, 

presetting an opening State of the tank venting valve 
during the active tank venting phase by a fuel Setting 
arrangement as a function of first operating parameters 
of at least one of the internal combustion engine and a 
tank venting System; 

at least one of: 
limiting the opening State of the tank venting valve by 

a purge rate limiting arrangement as a function of 
Second operating parameters, or presetting the open 
ing State of the tank venting valve by a purge rate 
Setting arrangement as a function of Second operat 
ing parameters, and 

limiting the opening State of the tank venting valve by 
a flow rate factor as a function of third operating 
parameters, 

analyzing, when the internal combustion engine is oper 
ated with a Stratified charge, a relative change in a 
low-pass-filtered lambda Setpoint, and 

limiting tank venting as a result of unwanted high lambda 
deviations during active tank venting only when the 
relative change in the low-pass-filtered lambda Setpoint 
is less than a predetermined threshold value; 

wherein the method is performed in an internal combus 
tion engine with gasoline direct injection, the tank 
venting limited even when unwanted high lambda 
deviations occur during active tank venting. 

11. An control unit configured to control a tank venting 
Valve arranged between an internal combustion engine and 
a fuel Vapor Storage unit the control unit comprising: 

an electronic control unit that is operable to perform the 
following: 
Supplying Stored fuel vapor from the fuel vapor Storage 

unit to the internal combustion engine when the tank 
venting Valve is open; 

distinguishing between an active tank venting phase 
and an inactive tank venting phase, 

presetting an opening State of the tank venting valve 
during the active tank venting phase by a fuel Setting 
arrangement as a function of first operating param 
eters of at least one of the internal combustion engine 
and a tank venting System; 
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at least one of: 
limiting the opening State of the tank venting valve 

by a purge rate limiting arrangement as a function 
of Second operating parameters, or presetting the 
opening State of the tank venting valve by a purge 
rate Setting arrangement as a function of Second 
operating parameters; and 

limiting the opening State of the tank venting valve 
by a flow rate factor as a function of third oper 
ating parameters; 

analyzing, when the internal combustion engine is 
operated with a Stratified charge, a relative change in 
a low-pass-filtered lambda Setpoint; and 

limiting tank venting as a result of unwanted high 
lambda deviations during active tank venting only 
when the relative change in the low-pass-filtered 
lambda Setpoint is less than a predetermined thresh 
old value; 

wherein the electronic control device is arranged in an 
internal combustion engine with gasoline direct 
injection, the tank venting limited even when 
unwanted high lambda deviations occur during 
active tank venting. 

12. An control unit configured to control a tank venting 
Valve arranged between an internal combustion engine and 
a fuel Vapor Storage unit, the control unit comprising: 

an electronic control unit that is operable to perform the 
following: 
Supplying Stored fuel vapor from the fuel vapor Storage 

unit to the internal combustion engine when the tank 
venting Valve is open; 

distinguishing between an active tank venting phase 
and an inactive tank venting phase, 

presetting an opening State of the tank venting valve 
during the active tank venting phase by a fuel Setting 
arrangement as a function of first operating param 
eters of at least one of the internal combustion engine 
and a tank venting System; 

at least one of: 
limiting the opening State of the tank venting valve 

by a purge rate limiting arrangement as a function 
of Second operating parameters, or presetting the 
opening State of the tank venting valve by a purge 
rate Setting arrangement as a function of Second 
operating parameters; and 
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limiting the opening State of the tank venting valve 
by a flow rate factor as a function of third oper 
ating parameters; and 

temporarily limiting when a duration of the inactive 
tank venting phase exceeds a minimum duration, the 
opening State of the tank venting valve in a Subse 
quent active tank venting phase to a value below a 
value preset by one of the purge rate limiting 
arrangement and the purge rate Setting arrangement. 

13. The electronic control device according to claim 12, 
wherein the first operating parameters include values for 
Speed and at least one of a torque, a necessary fuel mass, an 
intake air temperature, a mixture composition and a charge 
distribution in a combustion chamber. 

14. The electronic control device according to claim 12, 
wherein the Second operating parameters include an integral 
value of a mass flow via the tank venting valve. 

15. The electronic control device according to claim 12, 
wherein the third operating parameters depend at least on a 
Speed and a quotient of an intake manifold preSSure and an 
ambient pressure. 

16. The electronic control device according to claim 12, 
wherein the purge rate includes as a quotient of a mass flow 
via the tank venting valve and an entire mass flow into an 
intake manifold. 

17. The electronic control device according to claim 12, 
wherein the method further includes the Step of canceling 
the purge rate limitation when a period during which a 
reduction was active exceeds a predetermined threshold. 

18. The electronic control device according to claim 12, 
wherein the method further includes the step of canceling 
the purge rate limitation when a measure of a regeneration 
gas Volume flowing to the engine exceeds a threshold value. 

19. The electronic control device according to claim 18, 
wherein the measure of the regeneration gas Volume 
depends on one of an integral of a mass flow via the tank 
venting Valve and an integral over to the purge rate. 

20. The electronic control device according to claim 12, 
wherein the electronic control device is arranged in an 
internal combustion engine with gasoline direct injection, 
the tank venting limited even when unwanted high lambda 
deviations occur during active tank venting. 
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