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Description

[0001] The presentinvention relates to an oil manage-
ment system for an internal combustion engine that com-
prises a crankcase. The present invention also relates
to a method for oil management of such an engine.
[0002] A large fleet of for example trucks, busses or
generator sets generally comprises many different types
of internal combustion engines that comprise a crank-
case. This large variety of types of engines is not in the
least owing to ongoing developments with respect to
achieving cleaner internal combustion engines. As each
type of such engines requires a specific type of oil, based
on their technical standard and temperature circum-
stances, it has become increasingly difficult to manage
oil levels of a large fleet of engines.

[0003] Furthermore, checking of an oil level in the
crankcase of an engine can be quite difficult because
engines for example are being operated continuously or
are located at remote places or are being rented and are
therefore not easily accessible for maintenance by the
owner and/or maintenance personnel. In addition, as it
is very difficult to predict the right moment for checking
the oil levelin the crankcase, typically many unnecessary
checks are being carried out. Especially in the case of
big fleets this gives rise to significant and in fact unnec-
essary costs.

[0004] A main problem with respect to oil management
of an internal combustion engine comprising a crankcase
is how to replenish the oil in the crankcase such that the
oil level in the crankcase does not drop below a prede-
termined minimum level and does not exceed a prede-
termined maximum level. A related problem is how to
reliably determine the actual oil level in the crankcase. A
first source of inaccuracy with respect to determining the
actual oil level in the crankcase might be waiting not long
enough after the engine has been shut down before
checking the oil level. In this case, not all of the oil has
had a chance to flow back into the crankcase yet. Impor-
tant aspects for determining a sufficiently long waiting
time are type of oil used, in particular its viscosity, and
temperature conditions under which the engine is oper-
ated as this has an impact on the viscosity of the oil. A
second source of inaccuracy with respect to determining
the actual oil level in the crankcase might be the engine
not being in a level position at the time the oil level is
being checked.

[0005] Itis well known that an engine will get damaged
if the oil level in the crankcase drops below a predeter-
mined minimum level and a sufficient amount of oil is not
replenished in due time. However, if the actual oil level
in the crankcase cannot be determined reliably, it prac-
tically is a mere guess how much oil has to be replen-
ished. In the case that an amount of oil is replenished
such that a predetermined maximum oil level is exceeded
the engine can also get damaged eventually as for ex-
ample oil seals can start leaking due to too high pressure.
In addition, excess oil in the crankcase will be burned
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and possibly contaminates a catalytic convertor of an ex-
haust system. It will be clear that such a waste of expen-
sive oil and damage to the engine and/or to the exhaust
system at least needs to be reduced.

[0006] Hence,itisimportantto be able to replenish the
right amount of oil, i.e. an amount of oil such that the oil
level in the crankcase will be between predetermined
minimum and maximum levels. In addition, it is important
to be able toreplenish the right type of oil for each specific
type of engine. FR 2 803 873 shows an oil management
system according to the state of the art.

[0007] Itis afirst object of the presentinvention to pro-
vide an oil management system that enables replenish-
ment of the right amount and type of oil in the crankcase
of an internal combustion engine in such a way that the
oil level in the crankcase is between predetermined min-
imum and maximum levels. It is a second object of the
present invention to provide a method for oil manage-
ment of an internal combustion engine that comprises a
crankcase.

[0008] At least one of these objects is achieved by an
oil management system that comprises a first container
for storage of a first quantity of oil and a second container
for temporary storage of a predetermined second quan-
tity of oil, the oil management system further comprises
a pump arranged for operating in a first and a second
mode, in which modes oil is transferrable respectively to
and from the second container, and a flow measuring
unit arranged for measuring an oil flow to or from the
second container when the pump is operating, wherein
the oil management system is arranged for delivery of
the predetermined second quantity of oil to the crankcase
of the internal combustion engine in dependence of the
measured oil flow.

[0009] The crankcase of for example a big truck can
comprise 15 to 20 liters of oil. The first container of the
oil management system stores a first quantity of oil, for
example 6 to 20 liters, which should enable the truck to
spanadistance offor example 100,000 kilometers before
the oil needs to be changed. An advantage of such a
large storage container is that during a period in which
the abovementioned distance is covered a right type of
oil is available for a specific type of engine and the tem-
perature conditions under which that engine has to op-
erate. The second container is used for temporary stor-
age of the predetermined second quantity of oil that lies
in a range of for example 0.2 to 0.8 liter, preferably is 0.5
liter. The second container is filled with oil from the first
container when the pump operates in a first mode. In the
first mode, which is referred to as sucking phase, the
pump sucks oil from the first into the second container.
The pump is forexample an electrically driven gear pump,
which can easily change turning direction.

[0010] When the second container is full, the pump is
switched to a second mode of operation. In the second
mode, which is referred to as pressing phase, the pump
transfers the predetermined second quantity of oil, pref-
erably 0.5 liter, to the crankcase of the internal combus-
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tion engine. As a result, it is possible to maintain the oil
level in the crankcase in a controlled way at an optimal
level between predetermined minimum and maximum
levels by replenishing the oil in the crankcase as de-
scribed above in one or more cycles.

[0011] Another advantage of replenishing the oil in the
crankcase with small amounts, i.e. amounts that lie in a
range of for example 0.2 to 0.8 liter, preferably are 0.5
liter, is that pollution of the oil can be reduced better than
in the case that large amounts of oil, i.e. amounts that lie
in a range of for example 2 to 4 liters, are replenished at
once.

[0012] The flow measuring unit enables determining
the time required to fill or empty the second container
independently of temperature and type of oil, in particular
viscosity, used. In this way a disadvantageous predeter-
mined pumping time can be avoided.

[0013] When using a predetermined pumping time, a
first possible situation could occur in which for example
due to a lower viscosity of the oil than expected, the sec-
ond containerwould not be filled to a predetermined level,
for example a maximum level, at the end of the prede-
termined pumping time. In this situation, the actual
amount of oil in the second container could be unknown.
Consequently, an insufficient amount of oil would be
transferred from the second container to the crankcase.
Eventually, this could lead to problems if the oil level
drops below a predetermined minimum oil level in the
crankcase.

[0014] In a second possible situation, the actual
amount of oil in the second container could be known if
sensors at predetermined levels would be provided. Such
sensors could at least give an estimate of the amount of
oil present in the second container. Based on this infor-
mation additional pump time could be calculated in order
to fill the second container to a predetermined level, for
example to a maximum level. After switching the pump
from the first mode of operation to the second mode of
operation the content of the second container could be
transferred to the crankcase. However, complexity, cost
and chance of failure of the oil management system
would increase because of the need for additional and/or
more complex sensors and/or increased capability of
software and control electronics.

[0015] In a case that the viscosity of the oil is higher
than expected, the second container would be filled until
the predetermined level, for example the maximum level,
before the end of the predetermined pumping time.
Reaching of the latter level should be detected and a
control signal should be sent to the gear pump either to
turn it off in order to prevent damage in particular to the
pump and/or to the second container because of too high
a pressure exerted by the compressed oil, or to switch
the pump into the second mode of operation in which it
transfers oil from the second container to the crankcase.
In order to prevent damage due to possible overfilling of
the second container and to enable venting, a third tube
can be provided between the first and the second con-
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tainer. Excess oil can flow from the second container into
the first container via the third tube. When the pump is
in the pressing phase, the third tube enables venting of
the second container.

[0016] Reaching of a predetermined minimum level
should also be detected and a control sighal should be
sent to the pump either to turn it off in order to prevent
damage in particular to the gear pump because of oil
shortage as the gear pump should continuously be sub-
merged in oil, or to switch the pump into the first mode
of operation in which it transfers oil from the first container
to the second container.

[0017] In a case that the viscosity of the oil is much
lower than expected or that no oil is available, the pump
is switched off if no control signal is received a predeter-
mined time interval after switching on the pump.

[0018] In an embodiment of the oil management sys-
tem according to the present invention, the flow meas-
uring unit comprises a first sensor for detecting a prede-
termined first oil level between a minimum and a maxi-
mum oil level in the second container. Upon detection of
the predetermined first oil level in the second container
a first time interval, which was required for transferring
the oil from the firstto the second container and for reach-
ing the predetermined first level in the second container,
is known. The oil flow can easily be calculated. Consec-
utively, a second time interval, which is required for filling
the second container until the predetermined maximum
level, can be calculated. After the second time interval
the predetermined maximum oil level in the second con-
tainer is reached and the pump is switched off and/or
switched into its second mode of operation in which it
pumps oil from the second container towards the crank-
case of the internal combustion engine.

[0019] The first sensor could also be constructed and
arranged such that it starts measuring the oil level in the
second container after switching on the pump in the first
mode of operation. Upon reaching of the predetermined
first oil level in the second container the first time interval
is known and the oil flow can be calculated. At the end
of the second time interval the pump can be switched off
and/or switched to its second mode of operation.
[0020] An advantage of measuring the oil flow when
the pump is operating, is that it suffices to provide a single
sensor. This reduces the complexity and thereby the
costs of the oil management system. The single sensor
can practically be arranged at any position between the
predetermined minimum and maximum oil levels. As the
actual position of the single sensor with respect to the
predetermined minimum and maximum oil levels is
known, the second time interval can be calculated. Pref-
erably, the single sensor is arranged in the second con-
tainer halfway between the predetermined minimum and
maximum oil levels. In this case, the second time interval
is equal to the first time interval.

[0021] In the case that a disadvantageous predeter-
mined pumping time is used at least two sensors would
be required, i.e. a sensor for determining a predeter-
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mined minimum oil level in the second container and an-
other sensor for determining a predetermined maximum
oil level in the second container. Upon detection of the
predetermined minimum oil level in the second container,
the gear pump should be turned off in order to prevent it
from being damaged because of oil shortage as the gear
pump should continuously be submerged in oil. Alterna-
tively, the gear pump could be switched into the first mode
of operation in which oil from the first container is trans-
ferred to the second container. Upon detection of the
predetermined maximum oil level in the second contain-
er, the gear pump should be turned off in order to prevent
it from being damaged because of too high a pressure
exerted by the compressed oil. Alternatively, the gear
pump could be switched into the second mode of oper-
ation in which oil from the second container is transferred
to the crankcase.

[0022] Another advantage of placing the first sensor at
a position not higherthan halfway the predetermined min-
imum and maximum oil levels is that feedback about fill-
ing of the second container is available earlier than in a
case when the sensor would be placed higher. In partic-
ular, in this case it is possible to limit suction time of the
pump in the case that the first container is empty in order
to avoid damage to the pump as a result of running with-
out ail.

[0023] In an embodiment of the oil management sys-
tem according to the present invention, the oil manage-
ment system is connectable to an engine management
system for providing a first trigger to the oil management
system. The oil management system needs to receive a
trigger in order to start replenishment of the oil in the
crankcase. A first trigger can be provided by data from
the engine management system. Such data can com-
prise mileage over a predetermined period of time, run-
ning hours and signals from an oil level sensor in the
crankcase, a heat sensor and/or a pressure indicator. By
connecting the engine management system with the oil
management system this data is exchangeable. A Can-
Bus communication system can be used for this.
[0024] In an embodiment of the oil management sys-
tem according to the present invention, the oil manage-
ment system is connectable to a second sensor that is
arranged for measuring a second oil level in the crank-
case of the internal combustion engine and providing a
second trigger to the oil management system. The sec-
ond sensor can be an external sensor based on the prin-
ciple of communicating vessels. For optimum operation
of the engine the second oil level in the crankcase should
be maintained between predetermined minimum and
maximum levels. Depending on the preferred oil replen-
ishment strategy, the second sensor provides a second
trigger to the oil management system to start the replen-
ishment of oil in the crankcase. The second trigger can
be used alone when there is no first trigger provided by
the engine management system. Replenishment of the
oil in the crankcase can be done in one or more of the
above described cycles.

10

15

20

25

30

35

40

45

50

55

[0025] In an embodiment of the oil management sys-
tem according to the present invention, when the pump
is operating in the first mode, oil is transferrable from the
first container to the second container via a first tube that
is constructed and arranged for preventing oil from flow-
ing back into the first container. The first tube is provided
with a first non-return mechanism, e.g. a non-return
valve, that prevents oil after passing this valve from flow-
ing back into the first container when the pump is
switched from the first mode of operation into the second
mode of operation, i.e. from the sucking phase into the
pressing phase. It will be clear to a person skilled in the
artthat many configurations of the first tube for preventing
oil from flowing back into the first container can be en-
visaged without departing from the scope of the present
invention.

[0026] In an embodiment of the oil management sys-
tem according to the present invention, when the pump
is operating in the second mode, oil is transferrable from
the second container towards the crankcase of the inter-
nal combustion engine via a second tube that is con-
structed and arranged for preventing oil from flowing back
into the second container. The second tube is provided
with a second non-return mechanism, e.g. a non-return
valve, that prevents oil after passing this valve from flow-
ing back into the second container when the pump is
switched from the second mode of operation into the first
mode of operation, i.e. from the pressing phase into the
sucking phase. The second non-return mechanism
needs to be closedwhenthe pumpisin the sucking phase
in order to avoid oil from the crankcase from being
pumped back into the second container. It will be clear
to a person skilled in the art that many configurations of
the second tube for preventing oil from flowing back into
the second container can be envisaged withoutdeparting
from the scope of the present invention.

[0027] In an embodiment of the oil management sys-
tem according to the present invention, the oil manage-
ment system comprises a third sensor arranged for
measuring a third oil level in the first container. In this
way the amount of oil left in the first container can be
monitored. The oil management system could first check
if a sufficient amount of oil is present in the first container
before it starts an oil replenishment cycle. If the amount
of oil left in the first container is insufficient, a signal can
be provided that the first container needs to be replen-
ished with the right type of oil.

[0028] In an embodiment of the oil management sys-
tem according to the present invention, the oil manage-
ment system comprises an electrical connector arranged
for supplying power to the oil management system.
[0029] In an embodiment of the oil management sys-
tem according to the presentinvention, the electrical con-
nector is arranged for interfacing with the engine man-
agement system, the first, second and/or third sensors.
In this way the electrical connector can also be used for
exchanging data and/or control signals, which can be
analog and/or digital, between the oil management sys-
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tem and the engine management system, the first, sec-
ond and/or third sensors. The Can-Bus communication
system can be used for this data exchange.

[0030] In an embodiment of the oil management sys-
tem according to the present invention, the pump is a
gear pump. Such a pump is very convenient for transfer-
ring fluids with a certain viscosity, for example oil, as it
can generate sufficient pressure which is needed in the
case that long supply lines have to be applied for inter-
connecting the second container and the crankcase of
the engine. It will be clear to a person skilled in the art
that many configurations of the gear pump can be envis-
aged without departing from the scope of the present
invention.

[0031] According to another aspect of the present in-
vention, a method is provided for oil management of an
internal combustion engine that comprises a crankcase.
The method comprises:

- determination of a predetermined oil level in the
crankcase of the internal combustion engine,

- pumping of oil from afirst container comprising afirst
quantity of oil to a second container for temporarily
storing a predetermined second quantity of oil,

- measurement of an oil flow to or from the second
container when the pump is operating,

- delivery of the predetermined second quantity of oil
from the second container to the crankcase of the
internal combustion engine in dependence of the
measured oil flow.

[0032] By applying this method, the crankcase of an
engine can be replenished with a predetermined amount
of oil that for example corresponds with the content of
the second container. Depending on the oil replenish-
ment strategy, the method described above can be re-
peated several times. This is particularly advantageous
for replenishing small amounts, i.e. amounts that lie in a
range of for example 0.2 to 0.8 liter. Hence, it is possible
to replenish the oil in the crankcase in a cyclic way.
[0033] The invention will be explained in more detail
below with reference to drawings in which an illustrative
embodimentofthe invention is shown. The person skilled
inthe artwill realize that other alternatives and equivalent
embodiments of the invention can be conceived and re-
duced to practice without departing from the scope of the
present invention.

Figure 1 shows a schematic perspective view of an
embodiment of an oil management system accord-
ing to the present invention, wherein of some com-
ponents of the system at least a part partially has
been cut away in order to show how several compo-
nents are internally arranged.

Figure 2 shows the oil management system accord-
ing to figure 1 from a different view point.

[0034] The figures are not necessarily drawn to scale.
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In the figures identical components are denoted by the
same reference numerals.

[0035] Figure 1 shows that the embodiment of the oil
managementsystem 1 according to the presentinvention
comprises a first container 2 in which a first quantity of
oil can be stored. In an oil management system 1 of an
engine 3 comprising a crankcase 4 of for example atruck,
the first container 2 can have a volume in arange of 6 to
20 liters. Having such a volume in storage, the truck
should be able to span adistance of for example 100,000
kilometers before the oil needs to be changed. An ad-
vantage of such a large storage container 2 is that during
a trip a right type of oil is available for a specific type of
engine and the temperature conditions under which that
engine 3 has to operate.

[0036] The first container 2 is connected to a pump 5,
for example an electrically driven gear pump, via a first
tube 6 that comprises a first non-return valve 7 that is
arranged for preventing oil that has passed itfrom flowing
backintothefirst container 2whenthe pump 5 is switched
from a first mode of operation into a second mode of
operation, i.e. from the sucking phase into the pressing
phase. In the first mode of operation, i.e. in the sucking
phase, the gear pump 5 is arranged for transferring oil
from the first container 2 into a second container 8. The
second container 8 is used for temporary storage of a
predetermined second quantity of oil that lies in a range
of for example 0.2 to 0.8 liter, preferably is 0.5 liter. In
order to prevent damage due to possible overfilling of the
second container 8 and to enable venting, a third tube
20 is provided between the first 2 and the second 8 con-
tainer. Excess oil can flow from the second container 8
into the first container 2 via the third tube 20. When the
pump 5 is in the pressing phase third tube 20 enables
venting of the second container 8.

[0037] The oil management system 1 further compris-
es a flow measuring unit that comprises a first sensor 9
for detecting a predetermined first oil level between a
minimum and a maximum oil levelin the second container
8. The minimum level can be equal to any suitable pre-
determined level, forexample when the second container
8 is empty. The same holds for the maximum level, for
example when the second container 8 is completely full.
In the illustrative embodiment of the present invention
shown infigure 1, the first sensor 9 is a single level switch
thatis arranged halfway between the predetermined min-
imum and maximum oil levels in the second container 8.
When the oil transferred into the second container 8
reaches the level switch 9, the flow measuring unit de-
termines afirsttime interval, which was required for filling
the second container 8 until the level switch 9 is reached,
and the oil flow is calculated. Consecutively, a second
time interval, which is required for filling the second con-
tainer 8 until the predetermined maximum level, can be
calculated. After the second time interval, the predeter-
mined maximum oil level in the second container 8 is
reached and the pump 5 is switched off and/or switched
into its second mode of operation in which it pumps oil
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from the second container 8 towards the crankcase 4 of
the internal combustion engine 3. In thisway it is possible
to fill the second container 8 independently of tempera-
ture and type of oil, in particular viscosity, used.

[0038] It will be clear to the person skilled in the art that
the first sensor 9 can practically be arranged at any po-
sition between the predetermined minimum and maxi-
mum oil levels in the second container 8. As the actual
position of the single sensor 9 with respect to the prede-
termined minimum and maximum oil levels is known, the
second time interval can be calculated.

[0039] The gear pump 5is connected to the crankcase
4 of the engine 3 via a second tube 10. In the second
mode of operation, i.e. the pressing mode, the gear pump
5 is arranged for transferring oil from the second contain-
er 8 into the crankcase 4 of the engine 3. The second
tube 10 comprises a second non-return valve 11 that is
arranged for preventing oil that has passed it from flowing
back into the second container 8 when the pump 5 is
switched from the second mode of operation, i.e. the
pressing phase, into the first mode of operation, i.e. the
sucking phase. The second non-return valve 11 needs
to be closed when the pump is in the sucking phase in
order to avoid oil from the crankcase 4 from being
pumped back into the second container 8.

[0040] The second container 8 can be emptied by
switching on the gear pump 5 in the second mode of
operation, i.e. inthe pressing phase, until the level switch
9 is reached. When this happens, the flow measuring
unit calculates the oil flow and a fourth time interval that
will be required for emptying the second container 8 until
the predetermined minimum level. By switching on the
pump 5 in the second mode of operation during the fourth
time interval the second container 8 can be emptied until
reaching the predetermined minimum level. In this way
it is possible to determine the time required to empty the
second container 8 independently of temperature and
type of oil used or resistance in the second tube 10, due
to its length and/or due to crankcase contra pressure. In
addition, it will be clear to the person skilled in the art that
the predetermined minimum level of oil in the second
container 8 should be such that the gear pump 5remains
continuously submerged in oilin order to preventdamage
to the pump 5.

[0041] For replenishing the oil in the crankcase 4 of
the engine 3, the oil management system 1 needs to
receive a trigger. A first trigger can be provided by an
engine management system 12 that is connected an
electrical connector 13 via a first communication link 14.
The first communication link 14 can be part of a commu-
nication system, for example a Can-Bus communication
system that establishes data exchange between the en-
gine management system 12 and the oil management
system 1 according to the present invention.

[0042] A second trigger to the oil management system
1 can be provided by a second sensor 15 thatis arranged
for measuring a second oil level in the crankcase 4 of the
internal combustion engine 3 via a second communica-
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tion link 16. For optimum operation of the engine 3 the
second oil level in the crankcase 4 should be maintained
at an optimal level between predetermined minimum and
maximum levels. Depending on the preferred oil replen-
ishment strategy, the second sensor 15 provides a sec-
ond trigger to the oil management system 1 to start the
replenishment of oil in the crankcase 4. The second trig-
ger can be used alone when there is no first trigger pro-
vided by the engine management system 12.

[0043] Before actually starting an oil replenishment cy-
cle, the oilmanagement system 1 could first check wheth-
er a sufficientamount of oil is present in the first container
2. This can be determined by a third sensor 17 that is
arranged for measuring a third oil level in the first con-
tainer 2. If the amount of oil left in the first container 2 is
insufficient, a signal can be provided that the first con-
tainer 2 needs to be replenished with the right type of oil
for the engine 3.

[0044] In the embodiment of the present invention
shown in figure 1, the electrical connector 13 is arranged
both for supplying power to the oil management system
1 and forinterfacing with the engine management system
12, the first 9, second 15 and third 17 sensors. Data ex-
change between these components of the oil manage-
ment system 1 can be established by for example a Can-
Bus communication system.

[0045] Figure 2 shows the oil management system 1
according to figure 1 from a different view point. In this
way it can better be seen that thefirst sensor 9is arranged
halfway between the predetermined minimum and max-
imum levels of the second container 8.

[0046] Software controlling the oil management sys-
tem 1 is implemented such that protocols are in place for
determining what action should be taken as a result of
receipt of a very early or a very late signal from either the
engine management system 12 and/or the first 9, second
15 and/or third 17 sensors or in the case that no signal
is received at all.

[0047] Variations on the embodiment of the oil man-
agement system 1 as shown in figures 1 and 2 are im-
aginable without diverting from the scope of the claims.
It will be clear that the invention is described by using a
preferred embodiment. The invention is not intended to
be limited to this embodiment. The scope of protection
sought is determined by the following claims within the
scope of which many modifications can be envisaged.

Claims

1. Oil management system for an internal combustion
engine that comprises a crankcase, which oil man-
agement system comprises a first container for stor-
age of a first quantity of oil and a second container
for temporary storage of a predetermined second
quantity of oil, the oil management system further
comprises a pump arranged for operating in a first
and a second mode, in which modes oil is transfer-
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rable respectively to and from the second container,
characterized in that flow measuring unit is ar-
ranged for measuring an oil flow to or from the sec-
ond container when the pump is operating, wherein
the oil management system is arranged for delivery
of the predetermined second quantity of oil to the
crankcase of the internal combustion engine in de-
pendence of the measured oil flow.

Oil management system according to claim 1,
wherein the flow measuring unit comprises a first
sensor for detecting a predetermined first oil level
between a minimum and a maximum oil level in the
second container.

Oil management system according to claim 1 or 2,
wherein the oil management system is connectable
to an engine management system for providing a
first trigger to the oil management system.

Oil management system according to any one of the
preceding claims, wherein the oil management sys-
tem is connectable to a second sensor that is ar-
ranged for measuring a second oil level in the crank-
case of the internal combustion engine and providing
a second trigger to the oil management system.

Oil management system according to any one of the
preceding claims, wherein when the pump is oper-
ating in the first mode, oil is transferrable from the
first container to the second container via afirst tube
that is constructed and arranged for preventing oil
from flowing back into the first container.

Oil management system according to any one of the
preceding claims, wherein when the pump is oper-
ating in the second mode, oil is transferrable from
the second container towards the crankcase of the
internal combustion engine via a second tube thatis
constructed and arranged for preventing oil from
flowing back into the second container.

Oil management system according to any one of the
preceding claims, comprising a third sensor ar-
ranged for measuring a third oil level in the first con-
tainer.

Oil management system according to any one of the
preceding claims, comprising an electrical connector
arranged for supplying power to the oil management
system.

Oil management system according to claims 2-4, 7
and 8, wherein the electrical connector is arranged
for interfacing with the engine management system,
the first, second and/or third sensors.

10. Oil management system according to any one of the

10

15

20

25

30

35

40

45

50

55

preceding claims, wherein the pump is a gear pump.

11. Method for oil management of an internal combus-

tion engine that comprises a crankcase, the method
comprising:

- determination of a predetermined oil level in
the crankcase of the internal combustion en-
gine,

- pumping of oil from a first container comprising
a first quantity of oil to a second container for
temporarily storing a predetermined second
quantity of oil,

- measurement of an oil flow to or from the sec-
ond container when the pump is operating,

- delivery of the predetermined second quantity
of oilfrom the second container to the crankcase
of the internal combustion engine in depend-
ence of the measured oil flow.

Patentanspriiche

Olmanagementsystem fiir einen Verbrennungsmo-
tor, aufweisend ein Kurbelgehduse, wobei das Ol-
managementsystem einen ersten Behalter zum
Speichern einer ersten Olmenge und einen zweiten
Behalter zum voribergehenden Speichern einer
vorgegebenen zweiten Olmenge aufweist und das
Olmanagementsystem ferner eine Pumpe aufweist,
die dazu ausgebildet ist, in einem ersten und einem
zweiten Modus zu arbeiten, wobei in den Modi Ol zu
dem und von dem zweiten Behalter ibertragen wer-
den kann, dadurch gekennzeichnet, dass eine
Strdmungsmesseinheit zum Messen einer Olstro-
mung zu oder von dem zweiten Behalter ausgebildet
ist, wenn die Pumpe in Betrieb ist, wobei das Olma-
nagementsystem zum Liefern der vorgegebenen
zweiten Olmenge an das Kurbelgehiuse des Ver-
brennungsmotors in Abhangigkeit von der gemes-
senen Olstrémung ausgebildet ist.

Olmanagementsystem nach Anspruch 1, wobei die
Strémungsmesseinheit einen ersten Sensor zum Er-
fassen eines vorgegebenen ersten Olstands zwi-
schen einem minimalen und einem maximalen Ol-
stand in dem zweiten Behalter aufweist.

Olmanagementsystem nach Anspruch 1 oder 2, wo-
bei das Olmanagementsystem mit einem Motorma-
nagementsystem verbunden werden kann, um dem
Olmanagementsystem einen ersten Ausléser zu lie-
fern.

Olmanagementsystem nach einem der vorherge-
henden Anspriiche, wobei das Olmanagementsys-
tem mit einem zweiten Sensor verbunden werden
kann, der dazu ausgebildet ist, einen zweiten Ol-
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stand in dem Kurbelgehause des Verbrennungsmo-
tors zu messen und dem Olmanagementsystem ei-
nen zweiten Ausléser zu liefern.

Olmanagementsystem nach einem der vorherge-
henden Anspriiche, wobei, wenn die Pumpe im ers-
ten Modus arbeitet, Ol von dem ersten Behilter an
den zweiten Behalter Uber eine erste Leitung lber-
tragen werden kann, die daflr konstruiert und aus-
gebildet ist, zu verhindern, dass Ol zurlick in den
ersten Behalter stromt.

Olmanagementsystem nach einem der vorherge-
henden Anspriche, wobei,wenndie Pumpeim zwei-
ten Modus arbeitet, Ol von dem zweiten Behalter
zum Kurbelgehause des Verbrennungsmotors Uber
eine zweite Leitung Ubertragen werden kann, die da-
flr konstruiert und ausgebildetist, zu verhindern, das
Ol zurlick in den zweiten Behalter stromt.

Olmanagementsystem nach einem der vorherge-
henden Anspriiche, das einen dritten Sensor auf-
weist, der dazu ausgebildet ist, einen dritten Olstand
in dem ersten Behalter zu messen.

Olmanagementsystem nach einem der vorherge-
henden Anspriiche, das einen elektrischen Verbin-
der aufweist, der dazu ausgebildet ist, dem Olma-
nagementsystem Energie zuzufiihren.

Olmanagementsystem nach einem der Anspriiche
2 bis 4, 7 und 8, wobei der elektrische Verbinder
dazu ausgebildet ist, eine Schnittstelle mit dem Mo-
tormanagementsystem, dem ersten, zweiten
und/oder dritten Sensor zu bilden.

Olmanagementsystem nach einem der vorherge-
henden Anspriiche, wobei die Pumpe eine Getrie-
bepumpe ist.

Verfahren zum Olmanagement eines Verbren-
nungsmotors mit einem Kurbelgehduse, wobei das
Verfahren folgende Schritte beinhaltet:

- Bestimmen eines vorgegebenen Olstands in
dem Kurbelgehause des Verbrennungsmotors,
-Pumpenvon Ol aus einem ersten Behalter, der
eine erste (")Imenge enthalt, zu einem zweiten
Behalter zum vorubergehenden Speichern ei-
ner vorgegebenen zweiten Olmenge,

- Messen einer Olstrémung zu dem oder von
dem zweiten Behalter, wenn die Pumpe arbei-
tet,

- Liefern der vorgegebenen zweiten Olmenge
von dem zweiten Behalter an das Kurbelgehau-
se des Verbrennungsmotors in Abhangigkeit
von der gemessenen Olstromung.
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Revendications

Systéme de gestion d’huile pour un moteur a com-
bustion interne qui comprend un carter de vilebre-
quin, lequel systéme de gestion d’huile comprend
un premier réservoir destiné a stocker une premiére
quantité d’huile et un second réservoir destiné au
stockage temporaire d’'une seconde quantité prédé-
terminée d’huile, le systéme de gestion d’huile com-
prenant en outre une pompe agencée pour fonction-
ner dans un premier mode et dans un second mode,
dans lesquels modes I'huile peut étre transférée res-
pectivement en direction du second réservoir et en
provenance de celui-ci, caractérisé en ce qu’une
unité de mesure du débit est agencée pour mesurer
un débit d’huile arrivant au second réservoir ou par-
tant de celui-ci, lorsque la pompe fonctionne, dans
lequel le systéme de gestion d’huile est agencé pour
distribuer la seconde quantité prédéterminée d’huile
au carter de vilebrequin du moteur a combustion in-
terne en fonction du débit d’huile mesuré.

Systéme de gestion d’huile selon la revendication 1,
dans lequel 'unité de mesure du débit comprend un
premier capteur permettant de détecter un premier
niveau d’huile prédéterminé entre un niveau d’huile
minimum et un niveau d’huile maximum dans le se-
cond réservoir.

Systéme de gestion d’huile selon la revendication 1
ou 2, dans lequel le systéme de gestion d’huile peut
étre raccordé a un systéme de gestion du moteur en
vue d’assurer un premier déclenchement du syste-
me de gestion d’huile.

Systéme de gestion d’huile selon 'une quelconque
des revendications précédentes, dans lequel le sys-
téme de gestion d’huile peut étre raccordé a un
deuxieme capteur qui est agencé pour mesurer un
deuxiéme niveau d’huile dans le carter de vilebre-
quin du moteur a combustion interne et assurer un
second déclenchement du systéme de gestion d’hui-
le.

Systéme de gestion d’huile selon 'une quelconque
des revendications précédentes, dans lequel, lors-
que la pompe fonctionne dans le premier mode, I'hui-
le peut étre transférée du premier réservoir vers le
second réservoir via un premier tube qui est congu
et agencé pour empécher I'huile de refluer dans le
premier réservoir.

Systéme de gestion d’huile selon 'une quelconque
des revendications précédentes, dans lequel, lors-
que la pompe fonctionne dans le second mode, I'hui-
le peut étre transférée du second réservoir vers le
carterde vilebrequindu moteur a combustioninterne
via un second tube qui est congu et agencé pour
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empécher 'huile de refluer dans le second réservoir.

Systéme de gestion d’huile selon 'une quelconque
des revendications précédentes, comprenant un
troisiéme capteur agencé pour mesurer un troisieme
niveau d’huile dans le premier réservoir.

Systéme de gestion d’huile selon 'une quelconque
des revendications précédentes, comprenant un
connecteur électrique agencé pour fournir de I'éner-
gie au systeme de gestion d’huile.

Systéme de gestion d’huile selon 'une quelconque
des revendications 2 a 4, 7 et 8, dans lequel le con-
necteur électrique est agencé pour établir une inter-
face avec le systéme de gestion du moteur, les pre-
mier, deuxiéme et/ou troisieme capteurs.

Systéme de gestion d’huile selon 'une quelconque
des revendications précédentes, dans lequel la
pompe est une pompe a engrenages.

Procédé de gestion d’huile dans un moteur a com-
bustion interne qui comprend un carter de vilebre-
quin, le procédé comprenant :

- la détermination d’un niveau d’huile prédéter-
miné dans le carter de vilebrequin du moteur a
combustion interne,

-le pompage del'huiledans un premier réservoir
comprenant une premiere quantité d’huile pour
'envoyer dans un second réservoir afin de stoc-
ker temporairement une seconde quantité d’hui-
le prédéterminée,

- la mesure d’un débit d’huile en direction du
second réservoir ou a partir de celui-ci lorsque
la pompe est en fonctionnement,

- la délivrance de la seconde quantité d’huile
prédéterminée a partir du second réservoir pour
'envoyer au carter de vilebrequin du moteur a
combustion interne, en fonction du débit d’huile
mesuré.
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OLAJGAZDALKODASI RENDSZER BELSOEGESU MOTORHOZ, VALAMINT ELJARAS ILYEN MOTOR

OLAJGAZDALKODASARA
Szabadalmi igénypontok

1. Olajgazdalkodasi rendszer forgattytthazat tartalmazo bels6égésii motorhoz, amely olajgazdalkodasi
rendszer elsé olajmennyiség tarolasara elso tartalyt és elére meghatarozott masodik olajmennyiség
ideiglenes tarolasara masodik tartalyt tartalmaz, az olajgazdalkodasi rendszer elsé és masodik lizem-
modban mukddtethetd szivatty(t tartalmaz, amely {izemmodokban rendre a masodik tartalyba és a
masodik tartalybol olaj szallithato, azzal jellemezve, hogy a masodik tartalyba vagy a masodik tar-
talybol aramlo olaj atdmlését a szivattyu mitkddésekor méré aramlasméré egységgel van ellatva, ahol
az olajgazdalkodasi rendszer a mért olajatomléstol fiiggben az elére meghatarozott masodik olajmeny-

nyiségnek a bels6égésii motor forgattytthazaba juttatasara alkalmasan van elrendezve.

2. Az 1. igénypont szerinti olajgazdalkodasi rendszer, ahol az aramlasméré egység a masodik tartaly-
ban minimalis és maximalis olajszint kdzott 1&vo elére meghatarozott elsé olajszint detektalasara elso

szenzort tartalmaz.

3. Az 1. vagy a 2. igénypont szerinti olajgazdalkodasi rendszer, ahol az olajgazdalkodasi rendszer egy
az olajgazdalkodasi rendszer szamara elsé aktivalast szolgaltatd motorgazdalkodasi rendszerhez csat-

lakoztathato.

4. Az el6z6 igénypontok barmelyike szerinti olajgazdalkodasi rendszer, ahol az olajgazdalkodasi rend-
szer egy a bels6égésii motor forgattytthdzaban 1évé masodik olajszintet mérén elrendezett és az olaj-

gazdalkodasi rendszer szamara masodik aktivalast szolgaltatd masodik szenzorhoz csatlakoztathato.

5. Az el6z0 igénypontok barmelyike szerinti olajgazdalkodasi rendszer, ahol a szivattya elsé lizem-
modban valo tizemeltetésekor egy az olaj elsé tartalyba torténd visszaaramlasat megakadalyozon ki-

képzett és elrendezett els6 csovon at az elso tartalybol a masodik tartalyba olaj szallithato.

6. Az elozbé igénypontok barmelyike szerinti olajgazdalkodési rendszer, ahol a szivattyl masodik
tizemmodban valo lizemeltetésekor egy az olaj masodik tartalyba torténd visszaaramlasat megakada-
lyozoén kiképzett és elrendezett masodik csévon at a masodik tartalybdl a bels6égésii motor forgattyu-

hazaba olaj szallithato.

7. Az ¢el6z6 igénypontok barmelyike szerinti olajgazdalkodasi rendszer, amelynek az elsé tartalyban

1év6 harmadik olajszint mérésére alkalmasan elrendezett harmadik szenzora van.

8. Az eloz6 igénypontok barmelyike szerinti olajgazdalkodasi rendszer, amelynek az olajgazdalkodasi

rendszer szamara tapellatast biztositon elrendezett villamos csatlakozoja van.
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9.A2-4.,a7. és a8 igénypont szerinti olajgazdalkodasi rendszer, ahol a villamos csatlakozé az olaj-
gazdalkodasi rendszer, az elsd, a masodik és/vagy a harmadik szenzor szamara interfészt képezon van

elrendezve.

10. Az el6z6 igénypontok barmelyike szerinti olajgazdalkodasi rendszer, ahol a szivattyut

fogaskerékszivattyu képezi.

11. Eljaras forgattyuhazat tartalmazo bels6égésii motor olajgazdalkodasara, amelynek soran
- a bels6égésti motor forgattyuhazaban eldre meghatarozott olajszintet hatarozunk meg,
- els6 olajmennyiséget tarolo elso tartalybdl elére meghatarozott masodik olajmennyiség ideig-
lenes tarolasara alkalmas masodik tartalyba olajat szivattyuzunk,
- a szivattyl miikodtetésekor a masodik tartalyba vagy a masodik tartalybol aramlo olaj atomlé-
sét mérjiik,
- a mért olajatdmléstdl fliggben az olaj elore meghatarozott masodik mennyiségét a masodik tar-

talybol a bels6égésti motor forgattyuhazaba juttatjuk.
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