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(54) Removing of blow-by gas out of crankcase without auxiliary drive

(57) The present disclosure refers to a blow-by gas
removing device (5) for an internal combustion engine
(10) having a crankcase (1). The blow-by removing de-
vice (5) may comprise an engine component (15; 16)
rotatably driven about a longitudinal axis (20). A fan wheel
(25) may be fixed to the engine component (15; 16) such
that the fan wheel (25) rotates together with the engine
component (15; 16). A housing (30) may cover at least
partially the fan wheel (25). The housing (30) may be

provided with an outlet (35) configured to be connected
to an oil separating device (40). The fan wheel (25) and
the housing (30) may be configured in a manner that
blow-by gas (45) saturated with oil is being sucked off
from the crankcase (1) and discharged through the outlet
(35). Further, the present disclosure refers to a method
for removing blow-by gas of an internal combustion en-
gine without an auxiliary drive for a fan.
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Description

Technical Field

[0001] The present disclosure generally refers to a
blow-by gas removing device for an internal combustion
engine. In particular, the disclosure refers to a blow-by
gas removing device for removing blow-by gas including
oil or oil mist present in a crankcase of the internal com-
bustion engine and for discharging it to an oil separating
device.
[0002] Further, the present disclosure in general re-
lates to a method for removing blow-by gas including oil
of an internal combustion engine. In particular, the meth-
od disclosed comprises the use of rotating power of a
rotating engine component of the internal combustion en-
gine for driving a fan wheel configured to remove the
blow-by gas, particularly to suck off the blow-by gas out
of the crankcase.

Background

[0003] Internal combustion engines, especially gas en-
gines, may have the problem that unburned and partially
burned fuel gas, known as hydrocarbons, blow past the
engine’s piston rings into the crankcase. These gases
are also known as blow-by gas or blow-by exhaust gas.
[0004] In an open venting system, a blow-by tube emits
unburned oil and soot into the environment. Accordingly,
if such a blow-by gas mixture pollutes the environment,
a controlling crankcase venting of internal combustion
engines, gas engines, by retro-fitting the engines with
crankcase control equipment is an accepted practice.
There are several systems available on the market which
clean the crankcase vapours. Other technologies use a
process to separate and capture these by-pass gases,
also known as contaminants, while allowing "organic fu-
el" to enter back into the engine’s combustion chamber
[0005] For removing the blow-by gas including oil it is
known to use a fan sucking in the blow-by gas saturated
with oil and discharging the blow-by gas to an oil-sepa-
rating device, for example a filter cartridge, or in general
an oil separator. However, a separate auxiliary drive is
necessary for driving the fan. The overall costs of an in-
ternal combustion engine might be relatively high result-
ing from the separate auxiliary drive and the necessary
powering of the auxiliary drive.
[0006] The present disclosure is directed, at least in
part, to improving or overcoming one or more aspects of
prior systems.

Summary of the Disclosure

[0007] A first aspect of the present disclosure refers to
a blow-by gas removing device for an internal combustion
engine. The blow-by removing device may comprise an
engine component configured to be driven and to rotate
about a longitudinal axis. A fan wheel may be fixed to the

engine component such that the fan wheel rotates to-
gether with the engine component. A housing may cover
at least partially the fan wheel. The housing may be pro-
vided with an outlet configured to be connected to an oil
separating device. The fan wheel and the housing may
be configured in a manner that blow-by gas is sucked off
a crankcase of the internal combustion engine and dis-
charged through the outlet.
[0008] Another aspect of the present disclosure refers
to a method for removing blow-by gas of an internal com-
bustion engine without an auxiliary drive for a fan. The
method disclosed herein may comprise the step of rotat-
ing together an engine component, as, for example, a
crank shaft, and a fan wheel fixed to the engine compo-
nent, for example a crank shaft or torsional vibration
damper. According to the method blow-by gas may be
sucked in and compressed by the aid of the fan wheel.
Then, the blow-gas may be delivered to an oil separating
device.
Other features and aspects of this disclosure will be ap-
parent from the following description and the accompa-
nying drawings.

Brief Description of the Drawings

[0009] Fig. 1 shows a schematic cross-sectional view
of a part of an internal combustion engine provided with
a blow-by gas removing device.

Detailed Description

[0010] As shown in Fig. 1, an internal combustion en-
gine 10 comprises a crank shaft 15. The crank shaft 15
rotates about a longitudinal axis 20. Here, a gear wheel
23 is attached to the crank shaft 15. The gear wheel 23
is fitted on an end of the crank shaft 15 by a plurality of
bolts 24. The gear wheel 23 is used to drive an oil pump.
Further, the crank shaft 15 and all engine components
attached can be enclosed by a crankcase 1. As common-
ly known, crankcase 1 is a housing for the crank shaft 15
and forms a cavity below cylinders in the internal com-
bustion engine 10.
[0011] In the embodiment shown in Fig. 1 a torsional
vibration damper 16 is attached to the crank shaft 15 in
a non-rotatable manner. And, if the crank shaft 15 rotates
during operation of the internal combustion engine, the
torsional vibration damper 16 also rotates. Here, the tor-
sional vibration damper 16 is mounted on a shoulder 21
of the crank shaft 15 by means of a plurality of bolts 22.
[0012] According to the exemplary embodiment shown
in Fig. 1 a fan wheel 25 is attached or mounted to a face
17 of the torsional vibration damper 16. The fan wheel
25 is bolted to the face 17 of the torsional vibration damp-
er 16 by means of bolts 22. However, there are various
alternatives for mounting the fan wheel 25 on the torsional
vibration damper 16. For example, the fan wheel 25 may
be attached to the face 17 by means of an adhesive. In
another alternative the fan wheel 25 may be integrally
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formed on the face 17 of the torsional vibration damper
16, I particular formed in one piece with the torsional vi-
bration damper 16.
[0013] As an alternative to the shown arrangement of
a fan wheel 25 on the face 17 of the torsional vibration
damper 16, the fan wheel 25 may be fitted on a part of
the gear wheel 23 or directly on the crank shaft 15. In all
cases, the fan wheel 25 has to be mounted non-rotatably
on the crank shaft 15 or any other driven engine compo-
nent which is non-rotatably mounted on the crank shaft
15. As a result, the fan wheel 25 rotates due to rotation
of the crank shaft 15.
[0014] A casing or housing 30 is stationary arranged
and encloses the fan wheel 25 and, for example, other
rotating components like the torsional vibration damper
16 at least partially. In the shown exemplary embodiment
of the present disclosure the housing 30 surrounds the
gear wheel 23 in such a manner that blow-by gas includ-
ing oil can be sucked in through a gap 31 provided be-
tween the gear wheel’s outer circumference and an inner
edge of the housing 30.
[0015] The housing 30 is provided with an outlet or
opening 35 at the radial outer side of the housing 30.
Here, in the exemplary embodiment of the housing 30,
the opening 35 opens to the outer radial circumference
of the fan wheel 25. (The opening 35 is part of a connec-
tion flange 36 of a connection part 37)?. The connection
part 37 is connected to a pipe 38 by means of a bellow
39 configured to compensate length variations due to
thermal conditions during operation of the internal com-
bustion engine.
[0016] The pipe 38 connects to an oil separating device
40 comprising one or more filter elements known in the
prior art. The oil separating device 40 is connected to an
inlet pipe 55, in which the purified blow-by gas 50 is guid-
ed to the entrance site, normally an inlet pipe of the in-
ternal combustion engine. In an alternative embodiment,
inlet pipe 55 connected to the oil separating device 40 is
already part of an inlet manifold of the internal combustion
engine 10.

Industrial Applicability

[0017] During operation of the internal combustion en-
gine, blow-by gas including oil and/or other particles ac-
cumulates in the crankcase 1 of the internal combustion
engine 10. Normally, a separate fan is provided to remove
the blow-by gas 45 from the crankcase 1 and to supply
the same to an external oil separating device 40.
[0018] According to the present disclosure, the fan
wheel 25 non-rotatably mounted on the torsional vibra-
tion damper 16 rotates together with the torsional vibra-
tion damper 16 due to rotation of the crank shaft 15. As
a combination of the shape of fan wheel 25 and housing
30, made, for example, of metal sheet or cast iron, the
blow-by gas 45 is being sucked in, inter alia, through the
gap 31 at the radial inner side of the fan wheel 25. Due
to the rotation of the fan wheel 25 and the shape of that

fan wheel 25, the blow-by gas 45 travels to the radial
outer side of the fan wheel 25 and is compressed.
[0019] Subsequently, the, for example, slightly com-
pressed blow-by gap 45 is discharged through outlet or
opening 35 and guided into oil separating device 40. In
the oil separating device 40, the blow-by gas is purified,
and particularly the oil in the blow-gas is separated. After
this separation process, the purified blow-by gas 50 is
supplied to the environment or to an inlet pipe 55 of the
internal combustion engine 10. Alternatively, the purified
blow-by gas 50 may be routed back to an intake manifold.
[0020] It must be noted that the casing may be a sep-
arate housing made of sheet metal or a contoured crank-
case contour. As already mentioned, the fan wheel may
be directly integrated into the torsional vibration damper
and/or other components rotating together with the crank
shaft of the internal combustion engine. Alternatively, any
other driven engine component may be used as a rotating
support for the fan wheel.
[0021] According to the present disclosure the remov-
ing of blow-by gas including oil is performed without using
a separate auxiliary drive for a common fan configured
to suck in the blow-by gas and discharge it to an oil re-
moving device comprising, for example, a filter. To the
contrary, the power of a rotating engine component is
used the first time for driving a fan wheel sucking off the
blow-by gas. Consequently, no extra drive is necessary
for the blow-by gas removing device.
[0022] As mentioned above, the present disclosure
can be implemented in internal combustion engines, in
particular in gas engines. Here, a gas engine is an internal
combustion engine which runs on a gas fuel, such as
coal gas, producer gas, biogas, landfill gas or natural
gas. In the UK, the term is unambiguous. In the US, due
to the widespread use of "gas" as an abbreviation for
gasoline, such an engine might also be called a gaseous-
fueled engine or natural gas engine.
[0023] Finally, it should be noted that the terms "blow-
by gas", and "blow-by gas including oil" mean the same,
namely blow-by gas as it is present in an internal com-
bustion engine during operation, in particular blow-by gas
present in a crankcase.
[0024] Last but not least, attention should be paid to
the fact that a device and method as disclosed herein
particularly refer to a blow-by recirculation system and a
blow-by recirculation method if the blow-by gas removing
as disclosed herein is combined with supplying the blow-
by gas in the inlet or suction part of the engine.
[0025] Although the preferred embodiments of this in-
vention have been described herein, improvements and
modifications may be incorporated without departing
from the scope of the following claims.

Claims

1. A blow-by gas removing device (5) for an internal
combustion engine (10) having a crankcase (1),
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comprising:

an engine component (15; 16) configured to be
driven and to rotate about a longitudinal axis (20)
during the operation of the internal combustion
engine (10);
a fan wheel (25) fixed to the engine component
(15; 16) such that the fan wheel (25) rotates to-
gether with the engine component (15; 16);
a housing (30) covering at least partially the fan
wheel (25), the housing (30) being provided with
an outlet (35) configured to be connected to an
oil separating device (40);
wherein the fan wheel (25) and the housing (30)
are configured in a manner that blow-by gas (45)
is being sucked off the crankcase (1) and dis-
charged through the outlet (35).

2. The blow-by gas removing device (5) of claim 1, the
fan wheel (25) being integrally formed on the engine
component (15; 16).

3. The blow-by gas removing device (5) of claim 1 or 2,
wherein the engine component comprises a rotata-
ble shaft as, for example, a crank shaft (15).

4. The blow-by gas removing device (5) of claim 1 or 2,
wherein the engine component comprises a torsion-
al vibration damper (16).

5. The blow-by gas removing device (5) of claim 4,
wherein the torsional vibration damper (16) is fixed
to a crank shaft (15)

6. The blow-by gas removing device (5) of any one of
the preceding claims, the housing (30) enclosing the
fan wheel (25) and the engine component (15; 16)
at least partially.

7. The blow-by gas removing device (5) of claim 6, the
housing (30) enclosing in addition the oil separating
device (40) at least partially.

8. The blow-by gas removing device (5) of any one of
the preceding claims, further comprising the oil sep-
arating device (40) and an inlet pipe (55) of the in-
ternal combustion engine, the oil separating device
(40) being connected to the inlet pipe (55).

9. The blow-by gas removing device (5) of any one of
the preceding claims, further comprising the crank-
case (1), the crankcase (1) enclosing at least one of
the group comprising the engine component (15; 16),
the fan wheel (25) and the housing (30).

10. The blow-by gas removing device (5) of any one of
the preceding claims, further comprising a hatch cov-
er of the internal combustion engine, the oil separat-

ing device (40) being mounted on the hatch cover.

11. A method for removing blow-by gas including oil of
an internal combustion engine having a crankcase
(1), the method comprising the steps of:

rotating an engine component (15; 16) and a fan
wheel (25) fixed to the engine component (15;
16) together about a longitudinal axis (20);
sucking blow-by gas (45) including oil off the
crankcase (1) by the aid of the fan wheel (25);
compressing the blow-by gas (45) including oil
by the aid of the fan wheel (25);
discharging the compressed blow-by gas (45)
including oil to an oil separating device (40).

12. The method of claim 11, further comprising the step
of integrally forming a fan wheel (25) on the engine
component (15; 16).

13. The method of claim 11, further comprising the step
of non-rotatably mounting a fan wheel (25) on the
engine component (15; 16).

14. The method of any one of claims 11-13, the step of
sucking off blow-by gas (45) including oil is per-
formed at the radial inner side of the fan wheel (25).

15. The method of claim claims 11-14, the step of dis-
charging the blow-by gas (45) including oil is per-
formed at the radial outer side of the fan wheel (25).
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