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Description

TECHNICAL FIELD

[0001] The present invention relates to a method per-
taining to an SCR system for exhaust cleaning. The in-
vention relates also to a computer programme product
containing programme code for a computer for imple-
menting a method according to the invention. The inven-
tion relates also to an SCR system for exhaust cleaning
and a motor vehicle which is equipped with the SCR sys-
tem.

BACKGROUND

[0002] Vehicles today use, for example, urea as re-
ductant in SCR (selective catalytic reduction) systems
which comprise an SCR catalyst in which said reductant
and NOx gas can react and be converted to nitrogen gas
and water. Various types of reductants may be used in
SCR systems. AdBlue is an example of a commonly used
reductant.
[0003] One type of SCR system comprises a container
which holds a reductant. The SCR system has also a
pump adapted to drawing said reductant from the con-
tainer via a suction hose and to supplying it via a pressure
hose to a dosing unit situated adjacent to an exhaust
system of the vehicle, e.g. adjacent to an exhaust pipe
of the exhaust system. The dosing unit is adapted to in-
jecting a necessary amount of reductant into the exhaust
pipe upstream of the SCR catalyst according to operating
routines which are stored in a control unit of the vehicle.
To make it easier to regulate the pressure when there
are small or no dosing amounts, the system comprises
also a return hose which runs back to the container from
a pressure side of the system. This configuration makes
it possible to cool the dosing unit by means of the reduct-
ant which, during cooling, flows from the container via
the pump and the dosing unit and back to the container.
The dosing unit is thus provided with active cooling. The
return flow from the dosing unit to the container may be
substantially constant and is currently not controlled or
regulated by means of appropriate valves or such units.
[0004] As the dosing unit is currently situated adjacent
to the vehicle’s exhaust system which becomes warm
during operation of the vehicle, e.g. depending on the
load, there is risk of the dosing valve becoming overheat-
ed. Overheating of the dosing unit may entail degradation
of its functionality, potentially impairing its performance.
[0005] The dosing unit currently comprises electrical
components, certain of them being provided with a circuit
card. Said circuit card may for example be adapted to
controlling the dosing of AdBlue to the vehicle’s exhaust
system. For various reasons, these electrical compo-
nents are sensitive to high temperatures. Too high tem-
peratures of the dosing unit may result in degradation of
the electrical components, potentially leading to expen-
sive repairs at a service workshop. Moreover, the reduct-

ant present in the dosing unit may at least partly crystal-
lise at too high temperatures, potentially leading to ob-
struction of the dosing unit. It is therefore of the utmost
importance that the temperature of the dosing unit of the
SCR system should not exceed a critical level.
[0006] Cooling the dosing unit of a vehicle’s SCR sys-
tem currently takes place continuously during the vehi-
cle’s ordinary operation as a result of the reductant cir-
culating within the SCR system as indicated above. Cool-
ing the dosing unit during operation of the vehicle cur-
rently works satisfactorily.
[0007] After operation of the vehicle a large amount of
thermal energy caused by its operation is stored in pri-
marily the exhaust system. This thermal energy may be
led to the dosing unit from, for example, a silencer and
the SCR catalyst and may warm the dosing unit to a tem-
perature which exceeds a critical value.
[0008] When the vehicle is switched off and the ex-
haust flow in the exhaust system consequently ceases,
the reductant dosing unit is cooled for a predetermined
time, e.g. about 30 minutes, by said reductant in the same
way as during ordinary operation.
[0009] This arrangement entails certain disadvantag-
es. One is a relatively large amount of energy used to
power the pump in the SCR system after the vehicle has
been switched off. Any vehicle battery used to power the
pump of the SCR system might thus be discharged or
reach an undesirably low charge level.
[0010] Another disadvantage of the dosing unit being
cooled in the same way as during ordinary operation is
that the pump of the SCR system emits disturbing noise
which for example a driver of the vehicle may find irritat-
ing, particularly when he/she has to sleep in the cab after
a driving run or is in the immediate vicinity of the vehicle.
[0011] There is thus a need to improve current meth-
ods for cooling the dosing unit in the SCR system after
the vehicle has been switched off, in order to reduce or
eliminate the above disadvantages.
[0012] DE 102007000666 A1 describes a device for
supply of reducing agent to an exhaust duct during cat-
alytic exhaust cleaning and discusses cooling of an in-
jection valve for reducing agent after the engine and con-
sequently the exhaust flow have been switched off. The
arrangement in DE 102007000666 A1 comprises a cool-
ing jacket which for cooling purposes surrounds the in-
jection valve and is adapted to having reducing agent
flow through it.

SUMMARY OF THE INVENTION

[0013] An object of the present invention is to propose
a novel and advantageous method for improving the per-
formance of an SCR system.
[0014] Another object of the invention is to propose a
novel and advantageous SCR system and a novel and
advantageous computer programme for improving the
performance of an SCR system.
[0015] An object of the present invention is to propose
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a novel and advantageous method for effecting cooling
of a dosing unit of an SCR system after cessation of an
exhaust flow therein.
[0016] Another object of the invention is to propose a
novel and advantageous SCR system and a novel and
advantageous computer programme for effecting cooling
of a dosing unit of an SCR system after cessation of an
exhaust flow in the SCR system.
[0017] A further object of the invention is to propose a
method, a device and a computer programme for reduc-
ing the risk that a dosing unit in an SCR system might
become overheated after cessation of an exhaust flow
in the SCR system.
[0018] A further object of the invention is to propose
an alternative method, an alternative SCR system and
an alternative computer programme for reducing the risk
that a dosing unit in an SCR system might become over-
heated after cessation of an exhaust flow in the SCR
system.
[0019] These objects are achieved with a method for
cooling a dosing unit pertaining to SCR systems for ex-
haust cleaning according to claim 1.
[0020] An aspect of the invention proposes a method
for cooling a dosing unit pertaining to SCR systems for
exhaust cleaning, comprising, after cessation of exhaust
flow, the step of cooling a reducing agent dosing unit by
means of reducing agent supplied to it. The method com-
prises also the step of running a feed device to supply
said coolant reducing agent at reduced operating power
compared with ordinary operation. Said running at re-
duced power compared with ordinary operation refers to
the feed device.
[0021] To minimise the impact upon the vehicle, a pro-
posed function causes reduction of the pump speed of
the feed device of the SCR system during cooling of the
dosing unit after the cessation of said exhaust flow. This
reduced pump speed is lower or substantially lower than
that employed during ordinary operation of the SCR sys-
tem, which ordinary operation comprises operation of the
SCR system when the vehicle is in motion, or previous
ordinary operation of the SCR system during cooling of
the dosing unit after the cessation of said exhaust flow.
[0022] With advantage, a previous need for electrical
energy from a battery of the vehicle when its engine is
off during the subsequent cooling procedure is reduced.
[0023] Reducing the operating power of the feed de-
vice, with substantially unchanged cooling power of the
dosing unit, results in less noise than running the feed
device at full power as previously. Part of the inventive-
ness of the present invention is that it has been found
that the cooling power of the dosing unit is reduced only
marginally when the operating power of the feed device
is reduced.
[0024] Despite the operating power of the feed device
being reduced, with substantially unchanged cooling
power of the dosing unit, it is possible to avoid the reduc-
ing agent becoming crystallised as a result of too high
temperatures and thereby causing obstruction of the dos-

ing unit, potentially leading to expensive repairs of the
SCR system.
[0025] Despite the operating power of the feed device
being reduced, with substantially unchanged cooling
power of the dosing unit, temperature-related damage to
the dosing unit’s electrical components may with advan-
tage be prevented.
[0026] Reducing the operating power of the feed de-
vice may entail running it at a lower speed than during
ordinary operation. Reducing the power of the feed de-
vice may result in a lower pressure of the reducing agent
towards the dosing unit than during ordinary operation.
[0027] According to an embodiment, the power of the
feed device for said reducing agent is reduced in at least
one stage to a level which results in substantially no
change in the cooling power of the dosing unit but uses
substantially less energy than in the state of the art.
[0028] The method may comprise the step of running
said feed device at least possible power, with substan-
tially unchanged cooling power of said dosing unit, for as
long as cooling continues. With advantage, a cooling
function is achieved whereby the cooling power of said
dosing unit is substantially unchanged but the impact of
the SCR system is decreased in a desirable way.
[0029] The step of running said feed device may com-
prise running it at a power corresponding to 10-30% of
that during ordinary operation. With advantage, this re-
sults in a substantially reduction in the amount of energy
required for adequate cooling of the dosing unit of the
SCR system. According to a preferred embodiment, the
step of running said feed device may comprise running
it at a power corresponding to less than 10% of that during
ordinary operation. According to an embodiment, the in-
novative method may result in a total energy saving of
10-50% compared with cooling methods according to the
state of the art.
[0030] The method may further comprise the step of
running said feed device for a predetermined period of
time after cessation of said exhaust flow. Any adequate
period of time may be used such that cooling of the dosing
unit can be switched off automatically when said period
of time has passed after cessation of the exhaust flow.
[0031] The method may further comprise the step of
running said feed device on the basis of a measured tem-
perature of at least one portion of said SCR system. Any
adequate temperature of said at least one portion of said
SCR system may be used such that cooling of the dosing
unit can be switched off automatically when said temper-
ature of the at least one portion of said SCR system is
reached after cessation of the exhaust flow.
[0032] Running said feed device may entail catering
for rewarming effects. Said predetermined period of time
and said adequate temperature of the at least one portion
of said SCR system may be predetermined by a computer
model stored in a control unit of the vehicle on the basis
of already known rewarming effects of the SCR system.
The rewarming effects may be determined on the basis
of predicted energy storage in the SCR system.
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[0033] The method may further comprise the step of
continuously running said feed device at reduced power
compared with ordinary operation. The feed device is run
continuously at reduced operating power until it is found
that cooling of the dosing unit can be ended, whereupon
the feed device is switched off. According to an embod-
iment, said feed device is run continuously, i.e. without
stopping, at a constant or variable reduced operating
power compared with ordinary operation. To this end, a
relatively simple algorithm is proposed to run said feed
device. This version results in an embodiment which is
easy to develop and also results in very good predicta-
bility as regards a future temperature pattern of the dos-
ing unit.
[0034] The method is easy to implement in existing mo-
tor vehicles. Software pertaining to an SCR system for
exhaust cleaning according to the invention may be in-
stalled in a control unit of the vehicle during the manu-
facture of the vehicle. A purchaser of the vehicle may
thus have the possibility of selecting the function of the
method as an option. Alternatively, software which com-
prises programme code for applying the innovative meth-
od pertaining to an SCR system for exhaust cleaning may
be installed in a control unit of the vehicle on the occasion
of upgrading at a service station, in which case the soft-
ware may be loaded into a memory in the control unit.
Implementing the innovative method is therefore cost-
effective, particularly since the vehicle need not be pro-
vided with any further components or subsystems. Rel-
evant hardware is currently already provided in the ve-
hicle. The invention therefore represents a cost-effective
solution to the problems indicated above.
[0035] Software comprising programme code for, after
cessation of an exhaust flow, cooling a reducing agent
dosing unit by means of reducing agent supplied to it,
and for running a feed device to supply said coolant re-
ducing agent at reduced power compared with ordinary
operation, according to an aspect of the invention, is easy
to update or replace. Moreover, different parts of the soft-
ware containing programme code for applying the inno-
vative method may be replaced independently of one an-
other. This modular configuration is advantageous from
a maintenance perspective.
[0036] An aspect of the invention proposes an SCR
system for exhaust cleaning which comprises a coolable
dosing unit, which SCR system comprises:

- means for, after cessation of exhaust flow, cooling
a reducing agent dosing unit by means of reducing
agent intended to be supplied to it, and

- means for running a feed device to supply said cool-
ant reducing agent at reduced power compared with
ordinary operation.

[0037] The SCR system may comprise means for run-
ning said feed device at least possible power, with sub-
stantially unchanged cooling power of said dosing unit,
for as long as cooling continues.

[0038] Operation of said feed device may comprise
running it at a power corresponding to 10-30% of that
during ordinary operation.
[0039] The SCR system may further comprise means
for running said feed device for a predetermined period
of time after cessation of said exhaust flow.
[0040] The SCR system may further comprise means
for running said feed device on the basis of a measured
temperature of at least one portion of said SCR system.
[0041] Running said feed device may entail catering
for rewarming effects.
[0042] The SCR system may further comprise means
for continuously running said feed device at reduced
power compared with ordinary operation.
[0043] The above objects are also achieved with a mo-
tor vehicle which comprises the SCR system. The vehicle
may be a truck, bus or passenger car.
[0044] An aspect of the invention proposes any plat-
form which comprises an SCR system, e.g. a watercraft.
The watercraft may be of any kind, e.g. a motorboat, a
steamer, a ferry or a ship.
[0045] An aspect of the invention proposes a computer
programme pertaining to SCR systems for exhaust
cleaning which contains programme code for causing an
electronic control unit or another computer connected to
the electronic control unit to perform steps according to
any of claims 1-7.
[0046] An aspect of the invention proposes a computer
programme product containing a programme code
stored on a computer-readable medium for performing
method steps according to any of claims 1-7 when said
programme is run on an electronic control unit or another
computer connected to the electronic control unit.
[0047] Further objects, advantages and novel features
of the present invention will become apparent to one
skilled in the art from the following details, and also by
putting the invention into practice. Whereas the invention
is described below, it should be noted that it is not re-
stricted to the specific details described. Specialists hav-
ing access to the teachings herein will recognise further
applications, modifications and incorporations within oth-
er fields, which are within the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] For fuller understanding of the present invention
and further objects and advantages of it, the detailed de-
scription set out below should be read together with the
accompanying drawings, in which the same reference
notations denote similar items in the various diagrams,
and in which:

Figure 1 illustrates schematically a vehicle according
to an embodiment of the invention;
Figure 2 illustrates schematically a subsystem for
the vehicle depicted in Figure 1, according to an em-
bodiment of the invention;
Figure 3a is a schematic flowchart of a method ac-

5 6 



EP 2 582 942 B1

5

5

10

15

20

25

30

35

40

45

50

55

cording to an embodiment of the invention;
Figure 3b is a more detailed schematic flowchart of
a method according to an embodiment of the inven-
tion; and
Figure 4 illustrates schematically a computer accord-
ing to an embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0049] Figure 1 depicts a side view of a vehicle 100.
The exemplified vehicle 100 comprises a tractor unit 110
and a trailer 112. The vehicle may be a heavy vehicle,
e.g. a truck or a bus. The vehicle may alternatively be a
passenger car.
[0050] It should be noted that the invention is applica-
ble to any SCR system and is therefore not restricted to
SCR systems of motor vehicles. The innovative method
and the innovative device according to an aspect of the
invention are well suited to other platforms which have
an SCR system than motor vehicles, e.g. watercraft. The
watercraft may be of any kind, e.g. motorboats, steamers,
ferries or ships.
[0051] The innovative method and the innovative SCR
system according to an aspect of the invention are also
well suited to, for example, systems which comprise in-
dustrial engines and/or engine-powered industrial ro-
bots.
[0052] The innovative method and the innovative SCR
system according to an aspect of the invention are also
well suited to various kinds of power plants, e.g. an elec-
tric power plant comprising a diesel generator.
[0053] The innovative method and the innovative SCR
system are well suited to any engine system which com-
prises an engine and an SCR system, e.g. on a locomo-
tive or some other platform.
[0054] The innovative method and the innovative SCR
system are well suited to any system which comprises
an NOx generator and an SCR system.
[0055] The term "link" refers herein to a communication
link which may be a physical connection such as an opto-
electronic communication line, or a non-physical connec-
tion such as a wireless connection, e.g. a radio link or
microwave link.
[0056] The term "line" refers herein to a passage for
holding and conveying a fluid, e.g. a reductant in liquid
form. The line may be a pipe of any suitable size. The
line may be made of any suitable material, e.g. plastic,
rubber or metal.
[0057] The term "reductant" or "reducing agent" refers
herein to an agent used for reacting with certain emis-
sions in an SCR system. These emissions may for ex-
ample be NOx gas. The terms "reductant" and "reducing
agent" are herein used synonymously. Said reductant
according to a version is so-called AdBlue. Other kinds
of reductants may of course be used. AdBlue is herein
cited as an example of a reductant, but specialists will
appreciate that the innovative method and the innovative
SCR system are feasible with other types of reductants,

subject to necessary adaptations, e.g. adaptations to ad-
equate freezing points for chosen reductants, in control
algorithms for executing software code in accordance
with the innovative method.
[0058] Figure 2 depicts a subsystem 299 of the vehicle
100. The subsystem 299 is situated in the tractor unit
110. The subsystem 299 may be part of an SCR system.
The subsystem 299 comprises in this example a contain-
er 205 arranged to hold a reductant. The container 205
is adapted to containing a suitable amount of reductant
and to being replenishable as necessary. The container
might accommodate, for example, 75 or 50 litres of re-
ductant.
[0059] A first line 271 is adapted to leading the reduct-
ant to a pump 230 from the container 205. The pump 230
may be any suitable pump. The pump 230 may be a
diaphragm pump provided with at least one filter. The
pump 230 is adapted to being driven by an electric motor.
The pump 230 is adapted to drawing the reductant from
the container 205 via the first line 271 and supplying it
via a second line 272 to a dosing unit 250. The dosing
unit 250 comprises an electrically controlled dosing valve
by means of which a flow of reductant added to the ex-
haust system can be controlled. The pump 230 is adapted
to pressurising the reductant in the second line 272. The
dosing unit 250 is provided with a throttle unit against
which said pressure of the reductant is built up in the
subsystem 299.
[0060] The dosing unit 250 is adapted to supplying said
reductant to an exhaust system (not depicted) of the ve-
hicle 100. More specifically, the dosing unit 250 is adapt-
ed to supplying a suitable amount of reductant in a con-
trolled way to an exhaust system of the vehicle 100. Ac-
cording to this version, an SCR catalyst (not depicted) is
situated downstream of a location in the exhaust system
where the reductant supply is effected. The amount of
reductant supplied in the exhaust system is intended to
be used in a conventional way in the SCR catalyst for
reducing the amount of undesirable emissions.
[0061] The dosing unit 250 is situated adjacent to, for
example, an exhaust pipe which is adapted to leading
exhaust gases from a combustion engine (not depicted)
of the vehicle 100 to the SCR catalyst. The dosing unit
250 is situated in thermal contact with the exhaust system
of the vehicle 100. This means that thermal energy stored
in, for example, an exhaust pipe, silencer and SCR cat-
alyst can thus be led to the dosing unit.
[0062] The dosing unit 250 is provided with an elec-
tronic control card which is adapted to handling commu-
nication with a control unit 200. The dosing unit 250 com-
prises also plastic and/or rubber components which
might melt or be otherwise adversely affected as a result
of too high temperatures.
[0063] The dosing unit 250 is sensitive to temperatures
above a certain value, e.g. 120 degrees Celsius. As for
example the exhaust pipe, the silencer and the SCR cat-
alyst of the vehicle 100 exceed this temperature value,
there is risk that the dosing unit might become overheated

7 8 



EP 2 582 942 B1

6

5

10

15

20

25

30

35

40

45

50

55

during or after operation of the vehicle if not provided with
cooling.
[0064] A third line 273 runs between the dosing unit
250 and the container 205. The third line 273 is adapted
to leading back to the container 205 a certain amount of
the reductant fed to the dosing valve 250. This configu-
ration achieves with advantage cooling of the dosing unit
250. The dosing unit 250 is thus cooled by a flow of the
reductant as it is pumped through the dosing unit 250
from the pump 230 to the container 205.
[0065] A first radiator liquid line 281 is adapted to hold-
ing and conveying coolant for an engine of the vehicle
100. The first radiator liquid line 281 is partly situated in
the container 205 in order to warm the reductant present
therein if the reductant is cold. In this example, the first
radiator liquid line 281 is adapted to leading radiator liquid
which has been warmed by the vehicle’s engine in a
closed circuit through the container 205, via the pump
230 and a second radiator liquid line 282 back to the
engine of the vehicle 100. According to a version, the
first radiator liquid line 281 is configured with a substan-
tially U-shaped portion situated in the container 205, as
schematically depicted in Figure 2. This configuration
achieves improved warming of the reductant in the con-
tainer 205 when the reductant is at too low a temperature
to function in a desirable way. It should be noted that the
first radiator liquid line 281 may be of any suitable con-
figuration. If the reductant is at a temperature which ex-
ceeds a predetermined value, warming of the reductant
by the radiator liquid is deactivated automatically.
[0066] A first control unit 200 is arranged for commu-
nication with a temperature sensor 220 via a link 293.
The temperature sensor 220 is adapted to detecting a
prevailing temperature of the reductant where the sensor
is fitted. According to this version, the temperature sensor
220 is situated at a bottom of the substantially U-shaped
configuration of the first radiator liquid line 281. The tem-
perature sensor 220 is adapted to continuously sending
signals to the first control unit 200 which contain infor-
mation about a prevailing temperature of the reductant.
[0067] According to an alternative, the temperature
sensor 220 is situated adjacent to the dosing unit 250 in
order to detect a prevailing temperature there. According
to another version, the temperature sensor 220 is situat-
ed adjacent to the SCR catalyst of the SCR system in
order to detect a prevailing temperature there. Any de-
sired number of temperature sensors may be provided
in the subsystem 299 to detect a prevailing temperature
adjacent thereto. The temperature sensor/sensors 220
is/are adapted to detecting at a suitable location within
the subsystem 299 a prevailing temperature which may
serve as a basis for controlling operation of the pump
230 in order to cool the dosing unit by means of said flow
of reductant.
[0068] The first control unit 200 is arranged for com-
munication with the pump 230 via a link 292. The first
control unit 200 is adapted to controlling operation of the
pump 230 in order for example to regulate the reductant

flows within the subsystem 299.
[0069] The first control unit 200 is arranged for com-
munication with the dosing unit 250 via a link 291. The
first control unit 200 is adapted to controlling operation
of the dosing unit 250 in order for example to regulate
the reductant supply to the exhaust system of the vehicle
100. The first control unit 200 is adapted to controlling
operation of the dosing unit 250 in order for example to
regulate the reductant return supply to the container 205.
[0070] The first control unit 200 is adapted, according
to a version, to using the signals received which contain
a prevailing temperature of the reductant in the region of
the temperature sensor 220 and/or a prevailing temper-
ature of any desired component of the SCR system or
the subsystem 299 as a basis for controlling the pump
230 in accordance with an aspect of the innovative meth-
od. In particular, the first control unit 200 is adapted, ac-
cording to a version, to using the signals received which
contain a prevailing temperature of the reductant in the
region of the temperature sensor 220 and/or a prevailing
temperature of any desired component of the SCR sys-
tem or the subsystem 299 as a basis for controlling op-
eration of the pump 230 at reduced power compared with
ordinary operation after cessation of an exhaust flow from
the engine, in accordance with an aspect of the innovative
method.
[0071] A second control unit 210 is arranged for com-
munication with the first control unit 200 via a link 290.
The second control unit 210 may be detachably connect-
ed to the first control unit 200. The second control unit
210 may be a control unit external to the vehicle 100.
The second control unit 210 may be adapted to perform-
ing the innovative method steps according to the inven-
tion. The second control unit 210 may be used to cross-
load software to the first control unit 200, particularly soft-
ware for applying the innovative method. The second
control unit 210 may alternatively be arranged for com-
munication with the first control unit 200 via an internal
network in the vehicle. The second control unit 210 may
be adapted to performing substantially similar functions
to those of the first control unit 200, e.g. using the signals
received which contain a prevailing temperature of the
reductant in the region of the temperature sensor 220
and/or a prevailing temperature of any desired compo-
nent of the SCR system or the subsystem 299 as a basis
for controlling operation of the pump 230 at reduced pow-
er compared with ordinary operation after cessation of
an exhaust flow from the engine.
[0072] According to the embodiment schematically il-
lustrated in Figure 2, the first control unit 200 is adapted
to controlling operation of the pump 230 at reduced power
compared with ordinary operation after cessation of an
exhaust flow from the engine in such a way that any
amount of electrical energy which may be needed for
cooling the dosing unit 250 to a critical temperature as
regards safety is less than in the state of the art.
[0073] Figure 3a is a schematic flowchart of a method
for cooling a dosing unit pertaining to SCR systems for
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exhaust cleaning, according to an embodiment of the in-
vention. The method comprises a first step s301. Method
step s301 comprises the steps, after cessation of exhaust
flow, of cooling a reducing agent dosing unit by means
of reducing agent supplied to the dosing unit, and of run-
ning a feed device to supply said reducing agent at re-
duced power compared with ordinary operation. The
method ends after step s301.
[0074] Figure 3b is a schematic flowchart of a method
for cooling a dosing unit pertaining to SCR systems for
exhaust cleaning, according to an embodiment of the in-
vention.
[0075] The method comprises a first step s310. Method
step s310 comprises the step of shutting off an exhaust
flow from a combustion engine of the vehicle 100. At this
stage, the dosing unit 250 is cooled in an ordinary way,
i.e. at an operating power of the pump 230 which is need-
ed to maintain the same cooling flow of the dosing unit
as during ordinary operation. Shutting off the exhaust
flow is effected by switching off the engine of the vehicle
100. Step s310 is followed by a step s320.
[0076] Method step s320 comprises the step of eval-
uating whether there is a continuing need to cool the dos-
ing unit by means of a flow of the reductant in the SCR
system. The step of deciding whether there is a need to
continue said cooling may be based on various param-
eters. According to an example, deciding whether there
is a continuing need for cooling is based on the signals
from the temperature sensor 220 which contain informa-
tion about a prevailing temperature of at least one com-
ponent of the SCR system or the subsystem 299 of the
vehicle 100. If there is no continuing need for cooling,
the method ends. If there is a continuing need for cooling,
a subsequent step s330 is performed.
[0077] Method step s330 comprises the step of influ-
encing the operation of the pump 230 in such a way that
it is run at a reduced power compared with ordinary op-
eration. According to an example, the pump 230 is run
at a power which according to an example corresponds
to about 10% of that employed for maintaining a cooling
flow of the dosing unit 250 during ordinary operation. Ac-
cording to an example, the pump 230 is run at a power
corresponding to less than 10% of that employed during
ordinary operation. According to another example, the
pump 230 is run at a power corresponding to 10-30% of
that employed during ordinary operation. According to
an example, the pump is run continuously at a reduced
power compared with that employed during ordinary op-
eration. Step s330 is followed by a step s340.
[0078] Method step s340 comprises the step of decid-
ing whether a predetermined criterion is fulfilled. The pre-
determined criterion may be any desired criterion. Said
criterion may be related to a predetermined period of time
after cessation of said exhaust flow. Said criterion may
be related to a measured temperature of at least one
portion of said SCR system. Said criterion may be related
to rewarming effects of at least one portion of said SCR
system. The predetermined criterion may thus be fulfilled

if a certain time has passed since operating the feed de-
vice at reduced power began, in which case it may be
assumed that the dosing unit 250 has reached a desired
temperature at which it needs no further cooling. If a pre-
determined temperature of at least one portion of the
SCR system is reached, it may be assumed that the dos-
ing unit 250 has reached a desired temperature at which
it needs no further cooling. If it is decided at step s340
that the predetermined criterion is fulfilled, the method
ends. If it is decided at step s340 that the predetermined
criterion is not fulfilled, operation of the pump 230 con-
tinues at reduced power compared with ordinary opera-
tion, and step s340 is performed again. The method ends
after step s340.
[0079] Figure 4 is a diagram of a version of a device
400. The control units 200 and 210 described with refer-
ence to Figure 2 may in a version comprise the device
400. The device 400 comprises a non-volatile memory
420, a data processing unit 410 and a read/write memory
450. The non-volatile memory 420 has a first memory
element 430 in which a computer programme, e.g. an
operating system, is stored for controlling the function of
the device 400. The device 400 further comprises a bus
controller, a serial communication port, I/O means, an
A/D converter, a time and date input and transfer unit,
an event counter and an interruption controller (not de-
picted). The non-volatile memory 420 has also a second
memory element 440.
[0080] A proposed computer programme P comprises
routines, after cessation of exhaust flow, for cooling a
reducing agent dosing unit by means of reducing agent
supplied to it, and for running a feed device to supply
said coolant reducing agent at reduced power compared
with ordinary operation, according to the innovative meth-
od. The programme P may be stored in an executable
form or in a compressed form in a memory 460 and/or in
a read/write memory 450.
[0081] Where the data processing unit 410 is described
as performing a certain function, it means that the data
processing unit 410 effects a certain part of the pro-
gramme stored in the memory 460, or a certain part of
the programme stored in the read/write memory 450.
[0082] The data processing device 410 can communi-
cate with a data port 499 via a data bus 415. The non-
volatile memory 420 is intended for communication with
the data processing unit 410 via a data bus 412. The
separate memory 460 is intended to communicate with
the data processing unit 410 via a data bus 411. The
read/write memory 450 is adapted to communicating with
the data processing unit 410 via a data bus 414. The data
port 499 may for example have the links 290, 291, 292
and 293 connected to it (see Figure 2).
[0083] When data are received on the data port 499,
they are stored temporarily in the second memory ele-
ment 440. When input data have been stored temporarily,
the data processing unit 410 is prepared to effect code
execution as described above. According to a version,
signals received on the data port 499 contain information
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about a prevailing temperature of at least one portion of
the SCR system. The signals received on the data port
499 may be used by the device 400 to run the pump 230
according to an aspect of the invention.
[0084] Parts of the methods herein described may be
effected by the device 400 by means of the data process-
ing unit 410 which runs the programme stored in the
memory 460 or the read/write memory 450. When the
device 400 runs the programme, methods herein de-
scribed are executed.
[0085] An aspect of the invention proposes a computer
programme pertaining to SCR systems for exhaust
cleaning which contains programme code stored on a
computer-readable medium for, after cessation of ex-
haust flow, causing an electronic control unit or another
computer connected to the electronic control unit to cool
a reducing agent dosing unit by means of reducing agent
supplied to it, and to run a feed device to supply said
coolant reducing agent at reduced power compared with
ordinary operation.
[0086] The foregoing description of the preferred em-
bodiments of the present invention is provided for illus-
trative and descriptive purposes. It is not intended to be
exhaustive or to restrict the invention to the variants de-
scribed. Many modifications and variations will obviously
be apparent to one skilled in the art. The embodiments
have been chosen and described in order best to explain
the principles of the invention and its practical applica-
tions and hence make it possible for specialists to under-
stand the invention for various embodiments and with
the various modifications appropriate to the intended use.

Claims

1. A method for cooling a dosing unit (250) pertaining
to SCR systems for exhaust cleaning, comprising a
dosing unit (250) for reducing agent and a feed de-
vice (230) for said reducing agent, whereby said feed
device (230) is arranged to pump reducing agent
from a container (205) via a first line (271), and via
a second line (272) supply said reducing agent to
said dosing unit (250), and where a third line (273)
is arranged between said dosing unit (250) and said
container (205), whereby said third line is adapted
to leading back a certain amount of the reducing
agent fed to the dosing unit (250) to said container
(205), comprising the steps of:

- cooling said reducing agent dosing unit (250)
by means of said reducing agent supplied to said
dosing unit (250), whereby, at ordinary opera-
tion a return flow from said dosing unit (50) to
said container (205) is essentially constant, and
- after cessation of an exhaust flow, running said
feed device (230) to supply said coolant reduc-
ing agent to said dosing unit (250) at reduced
power, whereby a lower pressure towards said

reducing agent dosing unit (250) compared with
ordinary operation is achieved.

2. A method according to claim 1, comprising the step
of:

- running said feed device at least possible pow-
er, with substantially unchanged cooling power
of said dosing unit, for as long as cooling con-
tinues.

3. A method according to claim 1 or 2, in which the step
of running said feed device comprises running it at
a power corresponding to 10-30% of that during or-
dinary operation.

4. A method according to any one of the foregoing
claims, further comprising the step of:

- running said feed device for a predetermined
period of time after cessation of said exhaust
flow.

5. A method according to any one of claims 1-3, further
comprising the step of:

- running said feed device on the basis of a
measured temperature of at least one portion of
said SCR system.

6. A method according to either of claims 4 and 5, in
which running said feed device entails catering for
rewarming effects.

7. A method according to any one of the foregoing
claims, further comprising the step of:

- continuously running said feed device at re-
duced power compared with ordinary operation.

8. An SCR system for exhaust cleaning which compris-
es a coolable dosing unit (250) and a feed device
(230) for said reducing agent, whereby said feed de-
vice (230) is arranged to pump reducing agent from
a container (205) via a first line (271), and via a sec-
ond line (272) supply said reducing agent to said
dosing unit (250), and where a third line (273) is ar-
ranged between said dosing unit (250) and said con-
tainer (205), whereby said third line is adapted to
leading back a certain amount of the reducing agent
fed to the dosing unit (250) to said container (205),
characterized in that the SCR system is configured
such that said reducing agent dosing unit (250) is
cooled by said reducing agent intended to be sup-
plied to said dosing unit, whereby at ordinary oper-
ation a return flow from said dosing unit (250) to said
container (205) is essentially constant, and the SCR
system further comprises means (200; 210; 400) for,
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after cessation of an exhaust flow, running said feed
device (230) to supply said coolant reducing agent
at reduced power compared with ordinary operation,
whereby a lower pressure towards said reducing
agent dosing unit (250) compared with ordinary op-
eration is achieved.

9. An SCR system according to claim 8, comprising

- means (200; 210; 400) for running said feed
device at least possible power, with substantially
unchanged cooling power of said dosing unit
(250), for as so long as cooling continues.

10. An SCR system according to claim 8 or 9, in which
operation of said feed device (230) comprises run-
ning it at a power corresponding to 10-30% of that
during ordinary operation.

11. An SCR system according to any one of claims 8-10,
further comprising

- means (200; 210; 400) for running said feed
device (230) for a predetermined period of time
after cessation of said exhaust flow.

12. An SCR system according to any one of claims 8-10,
further comprising

- means (200; 210; 400) for running said feed
device (230) on the basis of a measured tem-
perature of at least one portion of said SCR sys-
tem.

13. An SCR system according to either of claims 11 and
12, in which running said feed device (230) entails
catering for rewarming effects.

14. An SCR system according to any one of claims 8-13,
further comprising

- means (200; 210; 400) for continuously running
said feed device (230) at reduced power com-
pared with ordinary operation.

15. A motor vehicle (100; 110) comprising an SCR sys-
tem according to any one of claims 8-14.

16. A motor vehicle (100; 110) according to claim 15,
which vehicle is any from among truck, bus or pas-
senger car.

17. A computer programme (P) pertaining to SCR sys-
tems for exhaust cleaning which contains pro-
gramme code for causing an electronic control unit
(200; 400) or another computer (210; 400) connect-
ed to the electronic control unit (200; 400) to perform
steps according to any of claims 1-7.

18. A computer programme product containing a pro-
gramme code stored on a computer-readable medi-
um for performing method steps according to any of
claims 1-7 when said computer programme code is
run on an electronic control unit (200; 400) or another
computer (210; 400) connected to the electronic con-
trol unit (200; 400).

Patentansprüche

1. Verfahren zum Kühlen einer Dosiereinheit (250) für
SCR-Systeme zur Abgasreinigung, mit einer Dosier-
einheit (250) für Reduktionsmittel und mit einer Zu-
führungseinrichtung (230) für das Reduktionsmittel,
wobei die Zuführungseinrichtung (230) dazu einge-
richtet ist, Reduktionsmittel von einem Behälter
(205) über eine erste Leitung (271) zu pumpen und
über eine zweite Leitung (272) das Reduktionsmittel
für die Dosiereinheit (250) bereitzustellen, und wobei
eine dritte Leitung (273) zwischen der Dosiereinheit
(250) und dem Behälter (205) angeordnet ist, wobei
die dritte Leitung (273) dazu eingerichtet ist, eine
bestimmte Menge des der Dosiereinheit (250) zuge-
führten Reduktionsmittels zurückzuleiten, umfas-
send die Verfahrensschritte:

- Kühlen der Reduktionsmittel-Dosiereinheit
(250) mittels des der Dosiereinheit (250) zuge-
führten Reduktionsmittels, wobei, bei gewöhn-
lichem Betrieb, ein Rückfluss von der Dosierein-
heit (250) zu dem Behälter (205) zumindest im
Wesentlichen konstant ist und
- nach Wegfall einer Abgasströmung Betreiben
der Zuführungseinrichtung (230), um der Do-
siereinheit (250) Kühlmittel-Reduktionsmittel
bei reduzierter Leistung bereitzustellen, wobei
ein geringerer Druck gegenüber der Redukti-
onsmittel- Dosiereinheit (250) im Vergleich zu
gewöhnlichem Betrieb erzielt wird.

2. Verfahren nach Anspruch 1, umfassend den Verfah-
rensschritt:

- Betreiben der Zuführungseinrichtung bei ge-
ringstmöglicher Leistung, bei zumindest im We-
sentlichen unveränderter Kühlleistung der Do-
siereinheit, so lange ein Kühlen andauert.

3. Verfahren nach Anspruch 1 oder 2, bei welchem der
Verfahrensschritt des Betreibens der Zuführungs-
einrichtung dessen Betreiben bei einer Leistung, die
10-30% derjenigen bei gewöhnlichem Betrieb ent-
spricht, umfasst.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, ferner umfassend den Verfahrensschritt:
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- Betreiben der Zuführungseinrichtung über ei-
nen vorgegebenen Zeitraum nach Wegfall der
Abgasströmung.

5. Verfahren nach einem der Ansprüche 1 bis 3, ferner
umfassend den Verfahrensschritt:

- Betreiben der Zuführungseinrichtung auf der
Grundlage einer gemessenen Temperatur zu-
mindest eines Teils des SCR Systems.

6. Verfahren entweder nach Anspruch 4 oder 5, bei
welchem das Betreiben der Zuführungseinrichtung
eine Abstimmung bezüglich Wiederaufwärmungsef-
fekten mit sich bringt.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, ferner umfassend den Verfahrensschritt:

- durchgängiges Betreiben der Zuführungsein-
richtung bei reduzierter Leistung im Vergleich
zu gewöhnlichem Betrieb.

8. SCR-System zur Abgasreinigung, welches eine
kühlbare Dosiereinheit (250) und eine Zuführungs-
einrichtung (230) für das Reduktionsmittel umfasst,
wobei die Zuführungseinrichtung (230) dazu einge-
richtet ist, Reduktionsmittel von einem Behälter
(205) über eine erste Leitung (271) zu pumpen und
über eine zweite Leitung (272) das Reduktionsmittel
für die Dosiereinheit (250) bereitzustellen, und wobei
eine dritte Leitung (273) zwischen der Dosiereinheit
(250) und dem Behälter (205) angeordnet ist, wobei
die dritte Leitung (273) dazu eingerichtet ist, eine
bestimmte Menge des der Dosiereinheit (250) zuge-
führten Reduktionsmittels zurückzuleiten, dadurch
gekennzeichnet, dass das SCR-System derart
konfiguriert ist, dass die Reduktionsmittel-Dosierein-
heit (250) mittels des Reduktionsmittels, das dazu
eingerichtet ist, der Dosiereinheit zugeführt zu wer-
den, gekühlt wird, wobei, bei gewöhnlichem Betrieb,
ein Rückfluss von der Dosiereinheit (250) zu dem
Behälter (205) zumindest im Wesentlichen konstant
ist und das SCR-System ferner Mittel (200; 210; 400)
zum Betreiben der Zuführungseinrichtung (230) um-
fasst, um der Dosiereinheit (250) Kühlmittel-Reduk-
tionsmittel bei reduzierter Leistung bereitzustellen,
wobei ein geringerer Druck gegenüber der Redukti-
onsmittel- Dosiereinheit (250) im Vergleich zu ge-
wöhnlichem Betrieb erzielt wird.

9. SCR-System nach Anspruch 8, umfassend

- Mittel (200; 210; 400) zum Betreiben der Zu-
führungseinrichtung bei geringstmöglicher Leis-
tung, bei zumindest im Wesentlichen unverän-
derter Kühlleistung der Dosiereinheit (250), so-
lange ein Kühlen andauert.

10. SCR-System nach Anspruch 8 oder 9, bei welchem
ein Betrieb der Zuführungseinrichtung (230) dessen
Betreiben bei einer Leistung, die 10-30% derjenigen
während gewöhnlichem Betrieb entspricht, umfasst.

11. SCR-System nach einem der Ansprüche 8 bis 10,
ferner umfassend

- Mittel (200; 210; 400) zum Betreiben der Zu-
führungseinrichtung (230) über einen vorgege-
benen Zeitraum nach Wegfall der Abgasströ-
mung.

12. SCR-System nach einem der Ansprüche 8 bis 10,
ferner umfassend

- Mittel (200; 210; 400) zum Betreiben der Zu-
führungseinrichtung (230) auf der Grundlage ei-
ner gemessenen Temperatur zumindest eines
Teils des SCR Systems.

13. SCR-System entweder nach Anspruch 11 oder 12,
bei welchem das Betreiben der Zuführungseinrich-
tung eine Abstimmung bezüglich Wiederaufberei-
tungseffekten mit sich bringt.

14. SCR-System nach einem der Ansprüche 8 bis 13
ferner umfassend

- Mittel (200; 210; 400) zum durchgängigen Be-
treiben der Zuführungseinrichtung (230) bei re-
duzierter Leistung im Vergleich zu gewöhnli-
chem Betrieb.

15. Kraftfahrzeug (100; 110) umfassend ein SCR-Sys-
tem nach einem der Ansprüche 8 bis 14.

16. Kraftfahrzeug (100; 110) nach Anspruch 15, bei wel-
chem es sich um eines unter Lastwagen, Bus oder
Personenfahrzeug handelt.

17. Computerprogramm (P) für SCR-Systeme zur Ab-
gasreinigung, welches Programmcode zur Veran-
lassung einer elektronischen Steuereinheit (200;
400) oder eines mit der elektronischen Steuereinheit
(200; 400) verbundenen anderen Computers
(210;400) zur Durchführung von Schritten nach ei-
nem der Ansprüche 1 bis 7 enthält.

18. Computerprogrammprodukt enthaltend einen auf ei-
nem computerlesbaren Medium gespeicherten Pro-
grammcode zur Durchführung von Verfahrensschrit-
ten nach einem der Ansprüche 1 bis 7, wenn der
Computerprogrammcode auf einer elektronischen
Steuereinheit (200; 400) oder einem mit der elektro-
nischen Steuereinheit (200; 400) verbundenen an-
deren Computer (210; 400) ausgeführt wird.
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Revendications

1. Procédé de refroidissement d’une unité de dosage
(250) faisant partie de systèmes RCS pour la purifi-
cation de gaz d’échappement, comprenant une unité
de dosage (250) d’agent réducteur et un dispositif
d’alimentation (230) dudit agent réducteur, ledit dis-
positif d’alimentation (230) étant agencé pour pom-
per l’agent réducteur à partir d’un conteneur (205)
via un premier conduit (271), et pour alimenter, via
un second conduit (272), ledit agent réducteur à la-
dite unité de dosage (250), et un troisième conduit
(273) étant agencé entre ladite unité de dosage (250)
et ledit conteneur (205), ledit troisième conduit étant
adapté pour acheminer en retour une certaine quan-
tité de l’agent réducteur alimenté à l’unité de dosage
(250) vers ledit conteneur (205),
comprenant les étapes suivantes :

- refroidir ladite unité de dosage (250) d’agent
réducteur au moyen dudit agent réducteur ali-
menté à ladite unité de dosage (250), un flux de
retour de ladite unité de dosage (50) audit con-
teneur (205) étant sensiblement constant en
fonctionnement normal,
et
- après cessation d’un flux de gaz d’échappe-
ment, faire fonctionner ledit dispositif d’alimen-
tation (230) pour alimenter ledit agent réducteur
réfrigérant à ladite unité de dosage (250) à ré-
gime réduit, une pression plus faible que lors
d’un fonctionnement normal vers ladite unité de
dosage d’agent réducteur (250) étant ainsi ob-
tenue.

2. Procédé selon la revendication 1, comprenant
l’étape :

- faire fonctionner ledit dispositif d’alimentation
au plus faible régime possible, la puissance de
refroidissement de ladite unité de dosage res-
tant sensiblement inchangée tant que le refroi-
dissement se poursuit.

3. Procédé selon la revendication 1 ou 2, dans lequel
l’étape de fonctionnement dudit dispositif d’alimen-
tation comprend le faire fonctionner à un régime cor-
respondant à 10-30% de celui utilisé lors d’un fonc-
tionnement normal.

4. Procédé selon l’une quelconque des revendications
précédentes, comprenant, en outre, l’étape :

- faire fonctionner ledit dispositif d’alimentation
pendant un laps de temps prédéterminé après
cessation dudit flux de gaz d’échappement.

5. Procédé selon l’une quelconque des revendications

1 à 3, comprenant l’étape:

- faire fonctionner ledit dispositif d’alimentation
sur la base d’une température mesurée d’au
moins une partie dudit système RCS.

6. Procédé selon l’une ou l’autre des revendications 4
et 5, dans lequel le fonctionnement dudit dispositif
d’alimentation nécessite la prise en compte d’effets
de réchauffement.

7. Procédé selon l’une quelconque des revendications
précédentes, comprenant, en outre, l’étape :

- faire fonctionner en continu ledit dispositif d’ali-
mentation à un régime réduit comparé à un fonc-
tionnement normal.

8. Système RCS pour la purification de gaz d’échap-
pement, comprenant une unité de dosage (250) apte
à être refroidie et un dispositif d’alimentation (230)
dudit agent réducteur, ledit dispositif d’alimentation
(230) étant agencé pour pomper l’agent réducteur à
partir d’un conteneur (205) via un premier conduit
(271), et pour alimenter, via un second conduit (272),
ledit agent réducteur à ladite unité de dosage (250),
et un troisième conduit (273) étant agencé entre la-
dite unité de dosage (250) et ledit conteneur (205),
ledit troisième conduit étant adapté pour acheminer
en retour une certaine quantité de l’agent réducteur
alimenté à l’unité de dosage (250) vers ledit conte-
neur (205), caractérisé en ce que le système RCS
est configuré de façon telle que ladite unité de do-
sage (250) d’agent réducteur est refroidie par ledit
agent réducteur destiné à être alimenté à ladite unité
de dosage, un flux de retour de ladite unité de dosage
(250) audit conteneur (205) étant sensiblement
constant en fonctionnement normal, et
en ce que le système RCS comprend, en outre, des
moyens (200 ; 210 ; 400) permettant, après cessa-
tion d’un flux de gaz d’échappement, de faire fonc-
tionner ledit dispositif d’alimentation (230) pour ali-
menter ledit agent réducteur réfrigérant à un régime
réduit par rapport à un fonctionnement normal, une
pression plus faible que lors d’un fonctionnement
normal vers ladite unité de dosage d’agent réducteur
(250) étant ainsi obtenue.

9. Système RCS selon la revendication 8,
comprenant :

- des moyens (200 ; 210 ; 400) pour faire fonc-
tionner ledit dispositif d’alimentation au plus fai-
ble régime possible, la puissance de refroidis-
sement de ladite unité de dosage (250) restant
sensiblement inchangée tant que le refroidisse-
ment se poursuit.
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10. Système RCS selon la revendication 8 ou 9, dans
lequel le fonctionnement dudit dispositif d’alimenta-
tion (230) comprend le faire fonctionner à un régime
correspondant à 10-30% de celui utilisé lors d’un
fonctionnement normal.

11. Système RCS selon l’une quelconque des revendi-
cations 8 à 10, comprenant, en outre,

- des moyens (200 ; 210 ; 400) pour faire fonc-
tionner ledit dispositif d’alimentation (230) pen-
dant un laps de temps prédéterminé après ces-
sation du flux de gaz d’échappement.

12. Système RCS selon l’une quelconque des revendi-
cations 8 à 10, comprenant, en outre,

- des moyens (200 ; 210 ; 400) pour faire fonc-
tionner ledit dispositif d’alimentation (230) sur la
base d’une température mesurée d’au moins
une partie dudit système RCS.

13. Système RCS selon l’une ou l’autre des revendica-
tions 11 et 12, dans lequel le fonctionnement dudit
dispositif d’alimentation (230) nécessite la prise en
compte d’effets de réchauffement.

14. Système RCS selon l’une quelconque des revendi-
cations 8 à 13, comprenant, en outre,

- des moyens (200 ; 210 ; 400) pour faire fonc-
tionner en continu ledit dispositif d’alimentation
(230) à un régime réduit comparé à un fonction-
nement normal.

15. Véhicule à moteur (100; 110) comprenant un systè-
me RCS selon l’une quelconque des revendications
8 à 14.

16. Véhicule à moteur (100 ; 110) selon la revendication
15, lequel véhicule est l’un quelconque parmi un ca-
mion, un bus ou une voiture.

17. Programme informatique (P) appartenant à des sys-
tèmes RCS pour la purification de gaz d’échappe-
ment, contenant un code programme destiné à per-
mettre à une unité de commande électronique (200 ;
400) ou un autre ordinateur (210 ; 400) relié à l’unité
de commande électronique (200 ; 400) d’exécuter
les étapes selon l’une quelconque des revendica-
tions 1 à 7.

18. Produit de programme informatique contenant un
code programme stocké sur un support lisible par
ordinateur pour exécuter les étapes de procédé se-
lon l’une quelconque des revendications 1 à 7 lors-
que ledit code programme informatique est exécuté
sur une unité de commande électronique (200 ; 400)

ou un autre ordinateur (210 ; 400) relié à l’unité de
commande électronique (200 ; 400).
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