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(54) Throttle valve for internal combustion engines

(57) The present disclosure generally relates to a
self-cleaning throttle valve (80) to be used in an internal
combustion engine. The disclosed throttle valve (80) may
comprise a valve housing (90) including a side wall (92),
an inlet (94), and an outlet (96) extending through the
side wall (92). The throttle valve (90) may further com-
prise a valve seat (98) disposed at the outlet (96) and at
least partially protruding into the valve housing (96), and

a valve shut-off element (100) arranged within the valve
housing (90) and being rotatable about a rotational axis
(C) between a first position in which the valve shut-off
element (100) is spaced apart from the valve seat (98)
and a second position in which the valve shut-off element
(100) engages the valve seat (98) and closes the outlet
(96).
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Description

Technical Field

[0001] The present disclosure generally refers to a
throttle valve for an internal combustion engine and a
method for controlling a throttle valve of an internal com-
bustion engine. Specifically, the present disclosure re-
lates to a self cleaning throttle valve of an internal com-
bustion engine.

Background

[0002] Throttle valves may be employed as kind of
"ON/OFF" valves, such that, for instance, a fluid flow
through the throttle valve may be controlled. In an "ON"
state, the fluid flow may pass the throttle valve, whereas
in an "OFF" state, the fluid flow may be restricted from
passing through the throttle valve. Furthermore, throttle
valves may also infinitely adjust the amount of fluid pass-
ing through the throttle valve.
[0003] When being employed in an internal combus-
tion engine, throttle valves may be used to control an
exhaust gas flow. In some embodiments, throttle valves
may be employed as wastegates, which may be config-
ured to direct the exhaust gas flow around a turbine of a
turbocharger of the internal combustion engine. In such
case, the throttle valve is configured to control the amount
of exhaust gas bypassing the turbine, and the amount of
exhaust gas passing through the turbine, respectively.
[0004] Exhaust gas of, for example, large internal com-
bustion engines may contain soot which may affect op-
eration of, for instance, throttle valves disposed within an
exhaust gas system of the internal combustion engine.
Particularly, soot may accumulate within the throttle valve
and, thus, may disturb proper operation of the throttle
valve.
[0005] US 2011/0000209 Al discloses a turbocharger
comprising an actuator for opening and closing a waste-
gate duct.
[0006] US 4 492 519 A discloses a turbocharger ex-
haust by-pass valve for selectively by-passing exhaust
gases from the turbine rotor. The by-pass arrangement
includes a valve plate which by a sliding action covers
and uncovers a port that is essentially the same area as
the exhaust gas inlet to the turbine housing. The sliding
motion has a shearing action on any exhaust deposits.
[0007] The present disclosure is directed, at least in
part, to improving or overcoming one or more aspects of
prior systems.

Summary of the Disclosure

[0008] According to an aspect of the present disclo-
sure, a throttle valve for an internal combustion engine
may comprise a valve housing including a side wall, a
first port, and a second port extending through the side
wall. The throttle valve may further comprise a valve seat

disposed at the second port and at least partially protrud-
ing into the valve housing, and a valve shut-off element
arranged within the valve housing. The valve shut-off el-
ement may be rotatable about a rotational axis between
a first position in which the valve shut-off element is
spaced apart from the valve seat and a second position
in which the valve shut-off element seats against the
valve seat and closes the second port. The first and sec-
ond ports may form an inlet and an outlet of the throttle
valve. The first port may be configured as in the valve
inlet and the second port may be configured as the valve
outlet.
[0009] According to another aspect of the present dis-
closure, an internal combustion engine may comprise a
turbine configured to be driven by exhaust gas produced
by the internal combustion engine, a wastegate connec-
tion configured to direct the exhaust gas around the tur-
bine, and a throttle valve according to the present disclo-
sure disposed within the wastegate connection.
[0010] According to another aspect of the present dis-
closure, a method for removing deposits accumulated at
a valve seat of a throttle valve to be used in an internal
combustion engine may comprise rotating the valve shut-
off element from a first position in which the valve shut-
off element is spaced apart from the valve seat into a
second position in which the valve shut-off element seats
against the valve seat, and simultaneously removing any
deposits accumulated on the valve seat by rotating the
valve shut-off element from the first position into the sec-
ond position.
[0011] In some embodiments, the valve shut-off ele-
ment may be further configured to, when the valve shut-
off element is rotated from the second position into the
first position, remove any deposits accumulated at the
valve seat.
[0012] According to an exemplary embodiment of a
throttle valve, the valve shut-off element may include a
valve body having an outer engaging surface configured
to open and close the second port by engaging and dis-
engaging the valve seat. The valve seat may be arcuate
with a center of curvature and the outer engaging surface
of the valve body may be arcuate. The curvature of the
outer engaging surface may correspond to the curvature
of the valve seat. The rotational axis of the valve shut-
off element and the center of curvature of the valve seat
are offset.
[0013] In some embodiments, the valve shut-off ele-
ment may be eccentrically arranged within the valve
housing. In such embodiments, the valve shut-off ele-
ment may be rotatable about a rotational axis arranged
parallel to a center axis of the valve housing, but spaced
by a first offset. In some other embodiments, the rota-
tional axis may be further arranged parallel to the center
axis of the valve housing, but spaced by a second offset
perpendicular to the first offset.
[0014] In some embodiments, the valve shut-off ele-
ment may include a shaft and a valve body supported by
the shaft, wherein the valve body may be configured to
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open and close the outlet by engaging and disengaging
the valve seat.
[0015] In some embodiments, the disclosed method
may further comprise rotating the valve shut-off element
from the second position into the first position, and simul-
taneously removing any deposits accumulated on the
valve seat by rotating the valve shut-off element from the
second position into the first position.
[0016] Other features and aspects of this disclosure
will be apparent from the following description and the
accompanying drawings.

Brief Description of the Drawings

[0017]

Fig. 1 shows a schematic diagram of an internal com-
bustion engine comprising an exemplary disclosed
throttle valve;
Fig. 2 shows a longitudinal section of an exemplary
disclosed throttle valve;
Fig. 3 shows a schematic perspective view of the
throttle valve of Fig. 2; and
Fig. 4 shows a cross-section of the throttle valve of
Fig. 2 taken along line A - A of Fig. 2.

Detailed Description

[0018] The following is a detailed description of exem-
plary embodiments of the present disclosure. The exem-
plary embodiments described therein and illustrated in
the drawings are intended to teach the principles of the
present disclosure, enabling those of ordinary skill in the
art to implement and use the present disclosure in many
different environments and for many different applica-
tions. Therefore, the exemplary embodiments are not in-
tended to be, and should not be considered as, a limiting
description of the scope of patent protection. Rather, the
scope of patent protection shall be defined by the ap-
pended claims.
[0019] The present disclosure may be based in part on
a combination of closing the passage of exhaust gas
through the throttle valve and simultaneously removing
at least partly any deposits accumulated at the valve seat.
This may ensure proper operation of the throttle valve.
[0020] The present disclosure may be further based in
part on the principle of rotating the valve shut-off element
at regular periods of time, for example after a predeter-
mined period of time. Consequently, the valve shut-off
element may remove at least a part of any deposits ac-
cumulated at the valve seat within the predetermined pe-
riod of time. Hence, a proper operation of the throttle
valve may be maintained. The valve shut-off element
may also be prevented from getting stuck within the valve
housing during a stationary operation of the internal com-
bustion engine. As a result, the lifetime of the throttle
valve may be enhanced.
[0021] Referring now to the drawings, an internal com-

bustion engine 10 is illustrated in Fig. 1. The internal com-
bustion engine 10 may include features not shown, such
as fuel systems, air systems, cooling systems, peripher-
ies, drive train components, control systems etc. For the
purposes of the present disclosure, the internal combus-
tion engine 10 is an internal combustion engine running
on liquid fuel, such as diesel fuel or heavy fuel oil. One
skilled in the art will recognize, however, that the internal
combustion engine 10 may be any type of engine (tur-
bine, gas, natural gas, propane, dual fuel, etc.) that uti-
lizes a mixture of fuel and air for combustion. Further, in
some types of combustion engines, the mixture of fuel
and air may be supplied to the combustion engine via an
intake manifold. In other types of combustion engines,
only air may be supplied to the combustion engine via
the intake manifold, and fuel may be separately injected
into each cylinder prior to combustion.
[0022] The internal combustion engine 10 may be of
any size, with any number of cylinders and in any con-
figuration ("V", "in-line", etc.). The internal combustion
engine 10 may be used to power any machine or other
device, including locomotive applications, on-highway
trucks or vehicles, off-highway machines, earth-moving
equipment, generators, aerospace applications, marine
applications, pumps, stationary equipment such as pow-
er plants, or other engine-powered applications.
[0023] Still referring to Fig. 1, the internal combustion
engine 10 comprises an engine block 20 including a bank
of cylinders 26A to 26D, at least one fuel tank (not shown),
a turbocharger 40 associated with the cylinders 26A to
26D, and an intake assembly 12.
[0024] The engine block 20 includes a crankcase (not
shown) within which a crankshaft 6 indicated by a dot-
dashed line is supported. The crankshaft 6 is connected
to pistons (not shown) that are movable within each of
the cylinders 26A to 26D during operation of the internal
combustion engine 10.
[0025] The intake assembly 12 comprises an intake
manifold 22 and a plurality of intake ports 24A to 24D.
The intake manifold 22 defines a flow direction of charge
air in the intake manifold 22 (shown by an arrow in Fig.
1) and is fluidly connected to each of the cylinders 26A
to 26D via a corresponding one of the inlet ports 24A to
24D of the cylinders 26A to 26D. The inlet ports 24A to
24D are configured to receive charge air from the intake
manifold 22. Generally, the inlet ports 24A to 24D may
be formed at least in part in respective cylinder heads or
in a common cylinder head (not shown) of the cylinders
26A to 26D.
[0026] An exhaust manifold 28 is connected to each
of the cylinders 26A to 26D. Each of the cylinders 26A
to 26D is provided with at least one exhaust valve (not
shown) configured to open and close a fluid connection
between the combustion chamber of the corresponding
cylinder and the exhaust manifold 28.
[0027] The turbocharger 40 is configured to use the
heat and pressure of the exhaust gas of the internal com-
bustion engine 10 to drive a compressor 44 for compress-
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ing the charge air prior to being supplied to the cylinders
26A to 26D. Specifically, exhaust gas passing a turbine
42 of the turbocharger 40 rotates the turbine 42, thereby
decreasing in pressure and temperature. The compres-
sor 44 is rotatably connected to the turbine 42 via a com-
mon shaft 46 and driven by the turbine 42.
[0028] Charge air may be supplied to the compressor
42 via an air intake 14 fluidly connected to an air system
(not shown). The compressor 42 may compress the
charge air to 7 to 8 bar at 180°C and a cooler 23 may
cool the charge air from about 180°C to 45°C. After com-
bustion, the exhaust gas may have a pressure of about
5 to 6 bar at a temperature in the range from about 450°C
to 500°C.
[0029] Generally, an outlet of the compressor 44 is flu-
idly connected to an inlet of the intake manifold 22 via a
compressor connection 21. As shown in Fig. 1, an outlet
of the compressor 44 is connected to the inlet of the intake
manifold 22 via the cooler 23. A throttle valve 27 arranged
downstream of the cooler 23 is configured to open or
close the fluid connection between the compressor con-
nection 21 and intake manifold 22, thereby enabling or
restricting the flow of charge air from the compressor
connection 21 into the intake manifold 22.
[0030] During operation of the internal combustion en-
gine 10, charge air is accordingly compressed and cooled
before charging of the cylinders 26A to 26D. Within the
cylinders 26A to 26D, further compression and, therefore,
heating of the charge air is caused through the movement
of the pistons. Then, an appropriate amount of fuel, e.g.
diesel oil, marine diesel oil, heavy fuel oil or a mixture
thereof is injected into the cylinders 26A to26D. Therein,
the fuel is combusted with the compressed charged air
and produce exhaust gases, which is discharged via the
exhaust manifold 28.
[0031] An outlet of the exhaust manifold 28 is fluidly
connected to an inlet of the turbine 42. An outlet of the
turbine 42 is fluidly connected to, for example, an exhaust
gas treatment system (not shown) configured to treat the
exhaust gas.
[0032] As further shown in Fig. 1, the internal combus-
tion engine 10 may be provided with a wastegate system
including a throttle valve 80 (also called wastegate valve)
fluidly connected to the exhaust manifold 28, and a
wastegate connection 82 bypassing the turbine 42.
[0033] By controlling the throttle valve 80, the amount
of exhaust gas passing the turbine 42 is controlled, which
in turn controls the compression of charge air performed
by the compressor 44.
[0034] Referring now to Fig. 2, the throttle valve 80 is
illustrated in greater detail. Particularly, a longitudinal
section of the throttle valve 80 is shown. The throttle valve
80 comprises a valve housing 90 and a valve shut-off
element 100 rotatably disposed within the valve housing
90. In some embodiments, the valve housing 90 may be
an exhaust gas pipe into which the valve shut-off element
100 may be inserted.
[0035] The valve housing 90 includes a side wall 92

being at least partially circumferential. The side wall 92
defines an exhaust gas passage 93 for directing exhaust
gas through the valve housing 90. In the embodiment
shown in Fig. 2, the side wall 92 comprises a circular
cross-section.
[0036] The valve housing 90 further comprises an inlet
94 disposed at a first end of the valve housing 90. The
inlet 94 is configured to receive exhaust gas from the
exhaust manifold 28. A flow direction of the exhaust gas
is indicated by an arrow E being substantially parallel to
a center axis L of the valve housing 90.
[0037] The valve housing 90 comprises an outlet 96
which may be disposed at the side wall 92. The outlet 96
may be provided in the form of an opening extending
through the side wall 92. It should be understood that the
outlet 96 is configured to connect the first exhaust gas
passage 93 with the outside of the throttle valve 80.
[0038] The valve shut-off element 100 is eccentrically
disposed within the valve housing 90. Particularly, the
valve shut-off element 100 is rotatable about an rotational
axis C. The rotational axis C is arranged in parallel to the
center axis L, but spaced by a first offset a.
[0039] The valve shut-off element 100 may include a
shaft 102 and a valve body 104 attached to the shaft 102.
The shaft 102 may be supported by a bearing 106, for
example, a friction bearing. The bearing 106 may be dis-
posed within a cover 110 and configured to allow rotation
of the valve shut-off element 100 relative to the valve
housing 90. In some embodiments, the bearing 106 may
be a roller bearing known in the art.
[0040] The cover 110 may be sealingly mounted to the
housing via a flange 112. For example, screws 114 may
be used for fixing the cover 110 to the valve housing 90.
The cover 110 may be configured to support the bearing
106, such that a sealing between the exhaust gas pas-
sage 93 and the outside of the housing 90 is created.
[0041] One skilled in the art may recognize that the
bearing 106 may also be disposed within the valve hous-
ing 90. In such embodiment, the cover 110 may, for in-
stance, be integrally formed with the valve housing 90.
[0042] For rotating the valve shut-off element 100, a
distal end of the shaft 102 may be actuated from the
outside of the throttle valve 80 by an actuation means
(not shown).
[0043] The throttle valve 80 further includes a valve
seat 98. The valve seat 98 according to Fig. 2 is consti-
tuted by a cylindrical pipe. The valve seat 98 may be
inserted into the outlet 96 and fixed to the valve housing
90 by, for example, pressure-fit. In some embodiments,
the valve seat 98 may be attached to the opening by, for
instance, welding, soldering, adhering, or any other suit-
able means for fixedly attaching the valve seat 98 to the
valve housing 90, specifically to the outlet 96. In some
other embodiments, the valve seat 98 may be integrally
formed with the valve housing 90.
[0044] In some embodiments, the valve seat 98 may
be constituted by any other means suitable for protruding
into the exhaust gas passage 93 for providing a seat for
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the valve body 104 to ensure that the outlet 96 can be
completely closed. For example, the valve seat 98 may
be a pipe inwardly attached to the circumferential wall 92
around the outlet 96.
[0045] The valve seat 98 may include an internal end
face 99 protruding into the exhaust gas passage 93 and
configured to correspond substantially to the outer shape
of the valve body 104 (see also, for example, Fig. 4). As
illustrated in Fig. 1, the internal end face 99 may be
achieved by cutting, forming or otherwise providing an
arcuate profile at the inner wall of a pipe (see Fig. 4).
[0046] The valve shut-off element 100 of Fig. 2 is in a
first position in which the valve body 104 is spaced from
the valve seat 98. In the first position of the valve shut-
off element, exhaust gas is allowed to pass through the
outlet 96. The valve shut-off element 100 is further con-
figured to be rotated into a second position in which the
valve body 104 sealingly seats against the valve seat 98.
In the second position, exhaust gas is restricted from
passing through the outlet 96.
[0047] When the valve shut-off element 100 is rotated
within the valve housing 90 from the second position into
the first position, such that the valve body 104 disengages
the valve seat 98, the exhaust gas within the exhaust gas
passage 93 is allowed to pass through the outlet 96 of
the throttle valve 80, thereby bypassing the turbine 42 of
Fig. 1 through the wastegate connection 82. The opera-
tional state in which the valve body 104 at least partially
disengages the valve seat 98 may be also referred to as
"ON state" of the throttle valve 80.
[0048] When the valve shut-off element 100 is rotated
towards its first position such that the valve body 104 fully
engages the valve seat 98, the exhaust gas within the
exhaust gas passage 93 is restricted from passing
through the outlet 96 and, therefore, passes through the
turbine 42 and drives the same. The operational state in
which the valve body 104 fully engages the valve seat
98 may be also referred to as "OFF state" of the throttle
valve 80. In the OFF state, the valve body 104 may seal-
ingly engage the valve seat 98, thereby completely re-
stricting the exhaust gas to pass through the outlet 96.
[0049] In some operations, soot contained within the
exhaust gas may accumulate at the protruding internal
end face 99 of the valve seat 98. In some other opera-
tions, for example, during the OFF state of the throttle
valve 80, the soot may accumulate at the interface of the
valve body 104 engaging the valve seat 98. Such accu-
mulated soot may cause the valve body 104 to get stuck
at the valve seat 98 and, thus, may disturb proper oper-
ation of the throttle valve 80.
[0050] Referring to Fig. 3, a perspective view of the
throttle valve 80 is shown. As illustrated, the valve shut-
off element 100 is eccentrically disposed within the valve
housing 90, and the valve seat 98 is inserted into the
outlet 96. For rotating the valve shut-off element, the shaft
102 may be actuated from the end side extending out of
the valve housing 90 and through the cover 110. It should
be noted that Fig. 3 does not depict some of the elements

shown in Fig 2. For example, the bearing 98 and the
screws 114 are not illustrated in Fig. 3.
[0051] Referring now to Fig. 4, a cross-sectional view
of the throttle valve 80 taken along a line A - A of Fig. 2
is shown. As depicted in Fig. 4, the rotational axis C of
the valve shut-off element 100 is arranged within the
valve housing 90 and has the first offset a with respect
to the center axis L. The rotational axis C of the valve
shut-off element 100 includes a second offset b with re-
spect to the center axis L of the valve housing 90.
[0052] The valve body 104 has an abutment face for
engaging the valve seat and which may be arcuate. In
some embodiments, the valve body 104 may comprise
at least a part of a cylinder. The valve body 104 includes
an engaging surface 105 configured to engage the pro-
truding internal end face 99 of the valve seat 98. For fully
closing the outlet 96, the engaging surface 105 of the
valve body 104 includes at least the same shape as the
protruding internal end face 99 of the valve seat 98. The
engaging surface and the valve seat may both be arcuate
and may both have substantially the same radius of cur-
vature.
[0053] In the embodiment shown in Figs. 3 and 4, the
valve body 104 is a solid body. However, in some em-
bodiments, the valve body 104 may be a hollow body.

Industrial Applicability

[0054] In the following, operation of the throttle valve
80 during operation of the internal combustion engine 10
is described with reference to Figs. 1 to 4.
[0055] After combustion of the fuel/air mixture within
the cylinders 24A to 24D, the exhaust gas may be re-
leased into the exhaust manifold 28. An engine control
unit (not shown) may be configured to control the rota-
tional movement of the valve shut-off element 100 and,
therefore, the amount of exhaust gas passing through or
bypassing the turbine 42.
[0056] Particularly, when the exhaust gas shall be re-
stricted to pass through the turbine 42, the valve shut-off
element 100 is rotated into the ON state, such that the
valve body 104 disengages the valve seat 98. It is noted
that it may be possible infinitely to adjust the amount of
exhaust gas passing through the throttle valve 80 by only
partially disengaging the valve body 104 with the valve
seat 98.
[0057] For example, when rotating the valve shut-off
element 100 in a counter-clockwise direction in Fig. 4,
i.e. from the first position into the second position, such
that the throttle valve 80 is in the OFF state and the outlet
96 is closed, the engaging surface 105 may remove any
deposits accumulated at the protruding internal end face
99 of the valve seat 98 due to the first and second offsets
a, b. In a subsequent opening process, the detached de-
posits may be blown-off by the exhaust gas passing
through the throttle valve 80.
[0058] For instance, when rotating the valve shut-off
element 100 engaging the valve seat 98 in a clockwise
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direction in Fig. 4, i.e. from the second position into the
first position, such that the throttle valve 80 is in the ON
state and the outlet 96 is opened, the engaging surface
105 also removes any deposits accumulated at the in-
terface of the protruding internal end face 99 of the valve
seat 98 and the engaging surface 105 of the valve body
104 due to the first and second offsets a, b.
[0059] Therefore, when the valve shut-off element 100
engages or disengages the valve seat 98, any accumu-
lated deposits may be removed from the valve body 104
and/or the valve seat 98.
[0060] In the case that the internal combustion engine
10 is operated in a stationary operation mode, such that
the valve shut-off element 100 may not be rotated for a
longer period of time, it is proposed to at least partially
rotate the valve shut-off element 100 to clean the valve
seat 98 and/or the valve body 104. For example, after an
operation time of, for example, about four hours in a sta-
tionary operation without any actuation of the valve shut-
off element 100, the valve shut-off element 100 may be
rotated for cleaning the throttle valve 80. Specifically,
when the throttle valve 80 is in the ON state, the valve
shut-off element 100 may be rotated from the first position
into the second position for a short period of time for
removing any deposits accumulated at the valve seat 98.
[0061] Similarly, when the throttle valve 80 is in the
OFF state, the valve shut-off element 100 may be rotated
from the second position into the first position for a short
period of time for also removing any deposits accumu-
lated at the valve seat 98 and the valve body 104. This
may ensure proper operation of the throttle valve 80 and
may prevent the valve shut-off element 100 from getting
stuck in, for instance, the OFF state or the ON state. The
self-cleaning throttle valve 80 is, therefore, able to en-
hance its lifetime.
[0062] The disclosed throttle valve 80 may be used at
internal combustion engines or dual fuel internal com-
bustion engines of middle to large size. In particular, the
internal combustion engine 10 may be sized and config-
ured to be used e.g. in vessels, larger ships, or in power
plants. The disclosed throttle valve 80 may be effective
in any applications where exhaust gases are produced,
which contain any pollution including soot, such as heavy
fuel oil applications.
[0063] In addition, the term "internal combustion en-
gine" as used herein is not specifically restricted and
comprises any engine, in which the combustion of a fuel
occurs with an oxidizer to produce high temperature and
pressure gases, which are directly applied to a movable
component of the engine, such as pistons or turbine
blades, and move it over a distance thereby generating
mechanical energy. Thus, as used herein, the term "in-
ternal combustion engine" comprises piston engines and
turbines.
[0064] 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 throttle valve (80) for an internal combustion en-
gine (10), comprising:

a valve housing (90) including a side wall (92),
a first port (94), and a second port (96) extending
through the side wall (92);
a valve seat (98) disposed at the second port
(96) and at least partially protruding into the
valve housing (90); and
a valve shut-off element (100) arranged within
the valve housing (90) and being rotatable about
a rotational axis (C) between a first position in
which the valve shut-off element (100) is spaced
apart from the valve seat (98) and a second po-
sition in which the valve shut-off element (100)
engages the valve seat (98) and closes the sec-
ond port (96).

2. The throttle valve (80) of claim 1, wherein the valve
shut-off element (100) includes a valve body (104)
having an outer engaging surface (105) configured
to open and close the second port (96) by engaging
and disengaging the valve seat (98).

3. The throttle valve (80) of claim 2, wherein:

the valve seat (98) is arcuate with a center of
curvature;
the outer engaging surface (105) of the valve
body (104) is arcuate, wherein the curvature of
the outer engaging surface (105) corresponds
to the curvature of the valve seat (98);
the rotational axis (C) of the valve shut-off ele-
ment (100) and the center of curvature of the
valve seat (98) being offset.

4. The throttle valve (80) of any one of the preceding
claims, wherein the valve shut-off element (100) is
eccentrically arranged with respect to a center axis
(L) of the valve housing (90).

5. The throttle valve (80) of claim 4, wherein the rota-
tional axis (C) of the valve shut-off element (100) is
arranged in parallel to the center axis (L) of the valve
housing (90), but spaced by a first offset (a).

6. The throttle valve (80) of claim 5, wherein the rota-
tional axis (C) of the valve shut-off element (100) is
arranged in parallel to the center axis (L) of the valve
housing (90), but spaced by a second offset (b) per-
pendicular to the first offset (a).

7. The throttle valve (80) of any one of claims 2 to 6,
wherein the valve shut-off element (100) includes a
shaft (102), the valve body (104) being supported by
the shaft (102).
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8. The throttle valve (80) of any one of claims 2 to 7,
wherein the valve body (104) has at least a partially
cylindrical shape.

9. The throttle valve (80) of claim 7, further comprising
a bearing (106) configured to support the shaft (102)
thereby enabling a rotational movement of the valve
body (104) within the valve housing (90).

10. The throttle valve (80) of any one of the preceding
claims, further comprising a cover (110) configured
to be mounted to the valve housing (90), thereby
closing the valve housing (90) at an end opposite to
the firs port (94), wherein the cover (110) is further
configured to support the bearing (106).

11. The throttle valve (80) of any one of the preceding
claims, wherein the valve seat (98) is a pipe inserted
into the outlet (96).

12. The throttle valve (80) of any one of the preceding
claims, wherein the valve shut-off element (100) is
configured to, when the valve shut-off element (100)
is rotated from the first position into the second po-
sition, remove any deposits accumulated at the valve
seat (98) and, when the valve shut-off element (100)
is rotated from the second position into the first po-
sition, remove any deposits accumulated at the valve
seat (98).

13. An internal combustion engine (10) comprising:

a turbine (42) configured to be driven by exhaust
gas produced by the internal combustion engine
(10);
a wastegate connection (82) configured to direct
the exhaust gas around the turbine (42); and
a throttle valve (80) of any one of the preceding
claims disposed within the wastegate connec-
tion (82).

14. A method for removing deposits accumulated at a
valve seat (98) of a throttle valve (80) to be used in
an internal combustion engine (10), the throttle valve
(80) comprising a valve housing (90) and a valve
shut-off element (100) rotatably arranged within the
valve housing (90), the method comprising:

rotating the valve shut-off element (100) from a
first position in which the valve shut-off element
(100) is spaced apart from the valve seat (98)
into a second position in which the valve shut-
off element (100) engages the valve seat (98);
and
simultaneously removing any deposits accumu-
lated on the valve seat (98) by rotating the valve
shut-off element (100) from the first position into
the second position.

15. The method of claim 14, further comprising:

rotating the valve shut-off element (100) from
the second position into the first position; and
simultaneously removing any deposits accumu-
lated on the valve seat (98) by rotating the valve
shut-off element (100) from the second position
into the first position.
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