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(57) ABSTRACT

A combustion engine housing with cylinder cooling includes
at least one cylinder. The cylinder cooling channel has a
distribution cross-sectional area having a cross-sectional
area through which coolant can flow, in a first cross-
sectional plane that is perpendicular to the cylinder axis. In
a second cross-sectional plane, which is perpendicular to the
cylinder axis and which is arranged in relation to the vertical
direction between the first cross-sectional plane and the
coolant outflow opening, has a throttle cross-sectional area,
which is a cross-sectional area through which coolant can
flow. The throttle cross-sectional area is smaller than the
distribution cross-sectional area.
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COMBUSTION ENGINE HOUSING HAVING
CYLINDER COOLING

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT Interna-
tional Application No. PCT/EP2018/072189, filed Aug. 16,
2018, which claims priority under 35 U.S.C. § 119 from
German Patent Application No. 10 2017 216 694.0, filed
Sep. 20, 2017, the entire disclosures of which are herein
expressly incorporated by reference.

BACKGROUND AND SUMMARY OF THE
INVENTION

[0002] The invention relates to a combustion engine hous-
ing with cylinder cooling according to the generic term of
the first claim. A cylinder crankcase with a cast cooling
channel is known from DE 10 2010 055 723 Al.

[0003] The embodiments of the invention are described
below using the example of a combustion engine with a
combustion engine housing with multiple circular cylinders
arranged side by side or in series, wherein this is not to be
understood as a limitation of the invention to such an
embodiment.

[0004] In such a combustion engine, i.e. with a so-called
in-line engine or V engine, heat is generated in the cylinders
that is dissipated partly via the combustion engine housing
and a cylinder cooling channel arranged therein. The direc-
tion of the coolant, which flows through the cylinder cooling
channel and absorbs waste heat from the cylinder, is influ-
enced by the design of the cylinder cooling channel,
whereby it is a goal to achieve a uniform temperature
distribution in the wall surrounding the cylinder.

[0005] Against this background, DE 10 2010 055 723 Al
proposes to arrange a cooling channel in the cylinder web for
a cylinder crankcase of a combustion engine.

[0006] One of the objects of the embodiments of the
invention is to specify a combustion engine housing with
improved cooling. This and other objects are achieved by a
combustion engine housing disclosed herein.

[0007] For the purposes of the invention, a combustion
engine is to be understood as a thermal engine with internal
combustion in a reciprocating piston construction, in par-
ticular a so-called gasoline or diesel engine. In such a
combustion engine, a fuel-air mixture is burned in one or
more combustion chambers in a cylinder. The combustion
sets a piston that is accommodated in the cylinder in motion,
thereby resulting a reciprocating movement of the piston
along a straight cylinder axis. This movement is transferred
to a so-called crankshaft, which is thereby moved in a
rotational motion. Such combustion engines are known from
the prior art.

[0008] Such a combustion engine comprises a combustion
engine housing with at least one such cylinder. This com-
bustion engine housing is understood as a so-called crank-
case or cylinder crankcase. At least one cylinder is arranged
in this combustion engine housing. This cylinder is set up as
explained for accommodation of the piston, which moves
along the cylinder axis in the vertical direction between a
lower dead center and an upper dead center.

[0009] The cylinder axis is to be understood as an imagi-
nary axis of symmetry of the cylinder. Furthermore, in this
sense the cylinder is to be understood as a preferably circular

Jul. 9, 2020

aperture in this combustion engine housing. The cylinder
axis extends in the vertical direction as a straight line into
this combustion engine housing. The cylinder is surrounded
by the combustion engine housing in the circumferential
direction, i.e. around this cylinder axis, wherein this thereby
forms a wall around the cylinder. In the combustion engine
housing, a cylinder cooling channel is provided for cooling
the cylinder.

[0010] A cylinder cooling channel is to be understood as
an aperture in the combustion engine housing that is set up
to carry a flow of a coolant in such a way that heat transfer
takes place from the cylinder into the coolant during the
normal operation of the combustion engine. The coolant is
a liquid medium, preferably a water-based medium. Com-
bustion engines with so-called water cooling in the com-
bustion engine housing are sufficiently known from the prior
art.

[0011] The cylinder cooling channel surrounds the cylin-
der in the circumferential direction at least partially or
preferably completely. Especially with a cylinder partially
surrounded by the cylinder cooling channel, a particularly
simple construction of the combustion engine housing
results. Especially with a cylinder completely surrounded by
the cylindrical cooling channel, a particularly good heat
transfer from the cylinder into the cylinder cooling channel
results.

[0012] Furthermore, the cylinder cooling channel com-
prises a coolant inflow opening and a coolant outflow
opening. Referring to the flow through the cylinder cooling
channel during normal operation of the combustion engine,
the coolant flows through the cylinder channel from the
coolant inflow opening to the coolant outflow opening. The
coolant inflow opening is to be understood as an aperture in
the combustion engine housing that is fluidically connected
to the cylinder cooling channel and that is set up for
supplying the coolant to the cylinder cooling channel. For
the purposes of the invention, the coolant outflow opening is
to be understood as an aperture in the combustion engine
housing that is fluidically connected to the cylinder cooling
channel and that is set up for dissipating the coolant from the
cylinder cooling channel.

[0013] Referring to the vertical direction (the vertical
extent of the cylinder along the cylinder axis), the coolant
inflow opening is arranged spaced apart from the coolant
outflow opening in the combustion engine housing. In this
sense, the coolant inflow opening is arranged in a lower area
of'the cylinder and the coolant outflow opening is preferably
arranged in an upper area. Preferably, the coolant outflow
opening is arranged at least partially or completely above the
coolant inflow opening. In particular, the term below and
above can be viewed in relation to lower dead center
(bottom) and upper dead center (above).

[0014] In the vertical direction between the coolant inflow
opening and the coolant outflow opening, a so-called cool-
ing channel throttle area is arranged. This cooling channel
throttle area is set up to increase the flow resistance of the
coolant on the flow path from the coolant inflow opening to
the coolant outflow opening. This “increase” refers to a
cylinder cooling channel design without such a cooling
channel throttle area and is in particular to be understood as
a reduction of the cross-section that can be flowed through
by the coolant, in particular in relation to an area of the
cylinder cooling channel below this throttle area.
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[0015] The cooling channel throttle area is understood as
a narrowing or an area of a cross-section of the cylinder
cooling channel that can be flowed through by coolant,
wherein this area is arranged between the coolant inflow
opening and the coolant outflow opening such that the
coolant must flow through this narrowed area on the way
from the coolant inflow opening to the coolant outflow
opening.

[0016] A first/second cross-sectional plane is to be under-
stood as an imaginary plane that is oriented orthogonally to
the cylinder axis. In relation to the arrangement in the
vertical direction, the first cross-sectional plane is arranged
at the level of the coolant inflow opening, the first cross-
sectional plane preferably intersects the coolant inflow open-
ing and the cross-sectional plane is preferably tangential to
the coolant inflow opening. In relation to the vertical direc-
tion the second cross-sectional plane is arranged above the
first cross-sectional plane. Furthermore, the second cross-
sectional plane is arranged between the first cross-sectional
plane and the coolant outflow opening in the vertical direc-
tion and the second cross-sectional plane is preferably
tangential to the coolant outflow opening.

[0017] A distribution cross-sectional area of the cylinder
cooling channel is to be understood as a cross-sectional area
of the cylinder cooling channel that lies in the first cross-
sectional plane and that can carry or does carry a flow of
coolant during normal operation of the combustion engine,
i.e. when coolant is flowing from the coolant inflow opening
to the coolant outflow opening. The cylinder cooling channel
preferably comprises this distribution cross-sectional area,
or a cooling channel width dimension of the distribution
cross-sectional area, in a distribution area of the cylinder
cooling channel (cooling channel distribution area), at least
in sections.

[0018] A throttle cross-sectional area is to be understood
as a cross-sectional area of the cylinder cooling channel that
lies in the second cross-sectional plane and that carries a
flow of coolant during normal operation of the combustion
engine, i.e. when coolant is flowing from the coolant inflow
opening to the coolant outflow opening. The second cross-
sectional area lies downstream to the first cross-sectional
area in relation to a coolant flow from the coolant inflow
opening to the coolant outflow opening.

[0019] In particular, homogenization of the coolant flow
through the cylinder cooling channel can be achieved by an
embodiment of the cylinder cooling channel in which the
throttle cross-sectional area is smaller than the distribution
cross-sectional area, and thus improved cylinder cooling can
be achieved.

[0020] Figuratively speaking, with cylinder cooling chan-
nels known from the prior art, uneven, so-called diagonal
flow of the coolant through the cylinder cooling channel can
occur. In this case, such a known cylinder cooling channel
may have the coolant inflow opening at the bottom right and
the coolant outflow opening at the top left in a cylinder
longitudinal section through the cylinder (the cylinder axis
is part of this sectional plane and is perpendicular for the
following explanation). And furthermore, the area above the
coolant inflow opening and on the opposite side from the
coolant outflow opening, thus figuratively speaking at the
top right, is cooled less than an area at the bottom left. Such
a phenomenon can be reduced or prevented by means of the
invention, since homogenization of the coolant flow can be
achieved with the invention.
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[0021] The cooling channel throttle area may be provided
between the coolant inflow opening and the coolant outflow
opening in the vertical direction. The throttle cross-sectional
area, which is arranged in the second cross-sectional plane,
lies in this cooling channel throttle area. The cylinder
cooling channel has a cooling channel width dimension in
this cooling channel throttle area, at least in sections or in the
entire cooling channel throttle area, which is smaller than the
coolant channel width dimension in the distribution cross-
sectional area. In particular, the cooling channel width
dimension in the throttle cross-sectional area is smaller than
a smallest cooling channel width dimension or an average
cooling channel width dimension in the distribution cross-
section area. In particular, homogenization of the cooling
effect in relation to the cylinder occurs due to such an
embodiment of the cylinder cooling channel and improved
cylinder cooling can thus be achieved.

[0022] The combustion engine housing may comprise at
least 2 or more cylinders spaced apart from each other in a
longitudinal direction. In particular, an in-line engine, or in
the case of a number of cylinders also a so-called V engine,
can be represented by such a combustion engine housing. In
particular, an imaginary longitudinal sectional plane is
spanned by this longitudinal direction and a cylinder axis of
one of these cylinders.

[0023] The coolant inflow opening is preferably arranged
on a first side of this longitudinal sectional plane in the
combustion engine housing. Furthermore, the coolant out-
flow opening is arranged on a second side of this longitu-
dinal sectional plane in the combustion engine housing, so
that the coolant inflow opening and the coolant outflow
opening are arranged on different sides of this longitudinal
sectional plane. In particular, a so-called cross-scavenged
combustion engine housing results from such an arrange-
ment of the coolant inflow opening and the coolant outflow
opening. Investigations have shown that particularly effi-
cient cylinder cooling can be achieved by means of a
cross-scavenged combustion engine housing.

[0024] A combustion engine housing with multiple cylin-
ders may be provided, wherein the number of cylinders is
greater than the number of coolant inflow openings and the
number of coolant outflow openings. There is preferably at
least one coolant inflow opening arranged on a first cylinder
of a row of cylinders and one coolant outflow opening
arranged on a last cylinder of the row of cylinders, so that
a coolant flow can form in the longitudinal direction starting
from the coolant inflow opening to the coolant outflow
opening and this therefore results in a uniflow-scavenged
combustion engine housing (in relation to the coolant flow
during normal operation of the combustion engine).

[0025] In a certain area of the cylinder, in relation to the
circumferential direction or over the entire circumference of
the cylinder, the cooling channel width dimension may
decrease in the coolant channel throttle area in the vertical
direction from the coolant inflow opening to the coolant
outflow opening. Preferably, this decrease in the cooling
channel width dimension is continuous and further prefer-
ably the decrease of the cooling channel width dimension in
the vertical direction is in a straight line. In particular, a
particularly uniform distribution of the coolant flow can be
achieved by a decrease in the cooling channel width dimen-
sion in the vertical direction of the cylinder. Preferably, the
cooling channel throttle area extends over at least 10% of the
cooling channel height dimension, preferably over at least
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20% of the cooling channel height dimension, further pref-
erably over at least 30% of the cooling channel height
dimension and particularly preferably over at least 50% of
the cooling channel height dimension. Investigations have
shown that with such an extended cooling channel throttle
area, particularly good homogenization of the coolant flow
can be achieved.

[0026] The combustion engine housing may comprise
multiple coolant inflow openings and multiple coolant out-
flow openings. In particular, a higher and more uniform
coolant throughput through the combustion engine housing
and thus better cylinder cooling can be achieved with a
larger number of coolant inflow openings and coolant out-
flow openings.

[0027] The number of coolant inflow openings may cor-
respond to the number of cylinders of the combustion engine
housing or the number of cylinders arranged next to each
other in a row. Further preferably, the number of coolant
outflow openings corresponds to the number of cylinders of
the combustion engine housing or the number of cylinders
arranged next to each other in a row. In particular, particu-
larly good cylinder cooling can be achieved by means of
such a numerical configuration with respect to the coolant
inflow openings and coolant outflow openings.

[0028] The combustion engine housing may be limited in
the vertical direction at an upper side by a cylinder head
supporting surface, at least in the area of the cylinder or a
number of cylinders. This cylinder head supporting surface
is designed in particular for the support of a so-called
cylinder head gasket or a cylinder head. Preferably, the
cylinder cooling channel extends fully into this cylinder
head supporting surface, wherein figuratively speaking, in
such a case the cylinder head supporting surface is inter-
rupted by the cylinder cooling channel. In particular, simple
production, especially casting manufacturing, of the cylin-
der cooling channel can be achieved by means of such an
embodiment of the combustion engine housing.

[0029] The combustion engine housing, may be limited in
the vertical direction at an upper side by a cylinder head
supporting surface, at least in the area of the cylinder or in
the area of a number of cylinders. And in this embodiment
the cylinder cooling channel does not extend to this cylinder
head supporting surface, at least in sections. In particular in
an area in which the cylinder cooling channel does not
extend to the cylinder head supporting surface, this is
bounded in the vertical direction by an upper web, wherein
this upper web extends into the cylinder head supporting
surface and is bounded thereby. In particular, a potential
supporting surface for a cylinder head gasket is enlarged by
this upper web.

[0030] Preferably, such an upper web is arranged in the
area between two cylinders that are arranged adjacent to
each other, and such an upper web is preferably arranged in
the area of a so-called cylinder web, i.e. in particular in the
area of a minimum wall thickness of the combustion engine
housing between two adjacent cylinders. In particular, the
potential supporting area for a cylinder head gasket can be
increased by one or more upper webs, and a better sealing
effect for a cylinder head to be mounted on the combustion
engine housing can thus be achieved.

[0031] The cylinder cooling channel may have an inner
cooling channel sheath surface and an outer cooling channel
sheath surface. The cylinder cooling channel is bounded in
the circumferential direction, at least in sections, by these
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two cooling channel sheath surfaces, wherein the inner
cooling channel sheath surface is arranged radially inside
and the outer cooling channel sheath surface is arranged
radially outside relative to the cylinder axis. Further pref-
erably, these two sheath surfaces are each arranged concen-
trically to the cylinder axis. In particular, the embodiment
with these two sheath surfaces results in a cylinder cooling
channel that narrows from the coolant inflow opening in the
vertical direction to the coolant outflow opening, having its
largest cooling channel width dimension in the area of the
coolant inflow opening. In particular, due to such an embodi-
ment of the cylinder cooling channel, the cylinder cooling
channel has a lower flow resistance in the area of the coolant
inflow opening than in the area in which the cylinder cooling
channel has already narrowed (cooling channel throttle
area). In particular, this design of the cylinder cooling
channel provides a homogenized flow of the coolant (ho-
mogenization) and improved cylinder cooling can thus be
achieved.

[0032] Furthermore, a combustion engine with a combus-
tion engine housing of the previously described construction
type is provided. This combustion engine is preferably
embodied as a so-called in-line engine or V engine. Further
preferably, the combustion engine comprises a so-called
cylinder head, which is connected to the combustion engine
housing and limits the cylinder or cylinders upwards in the
vertical direction. Furthermore, at least one piston is pro-
vided in the combustion engine that during normal operation
moves reciprocally along the cylinder axis in the cylinder
between the upper and lower dead points.

[0033] Drive power can be transferred from this piston to
a crankshaft, which is fully or partially accommodated in
this combustion engine housing. In this sense, the combus-
tion engine can be understood in particular as a single-
cylinder, in-line or V engine, which can be operated accord-
ing to the diesel or gasoline principle and the cylinder
cooling channel of which has the previously described form.
[0034] Other objects, advantages and novel features of the
present invention will become apparent from the following
detailed description of one or more preferred embodiments
when considered in conjunction with the accompanying
drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIGS. 1A to 1E show different subsections of a first
variant of the combustion engine housing with a cylinder
cooling channel;

[0036] FIGS.2Ato 2D show different subsections of a first
variant of the combustion engine housing with a cylinder
cooling channel; and

[0037] FIG. 3 shows a cross-sectional representation of a
cross-scavenged combustion engine housing with a cylinder
cooling channel.

DETAILED DESCRIPTION OF THE DRAWINGS

[0038] In FIG. 1 a) a perspective partial sectional repre-
sentation of 2 cylinders arranged in a combustion engine
housing (2a, 2b) is shown. A cylinder cooling channel 3 for
cylinder cooling is arranged in the combustion engine hous-
ing 1. The cylinder cooling channel 3 is set up to be flowed
through by a coolant during normal operation of a combus-
tion engine with such a combustion engine housing 1. This
coolant absorbs and dissipates heat generated by the com-
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bustion of fuel in the cylinder. The cylinder cooling channel
3 comprises a coolant inflow opening 4a and a coolant
outflow opening 5a. The coolant flows through the cylinder
cooling channel 3 from the coolant inflow opening 4a to the
coolant outflow opening 5a during normal operation of the
combustion engine.

[0039] In FIG. 2 b) a partial section view of the combus-
tion engine housing 1 is shown. In this view, the first
cross-sectional plane I and the second cross-sectional plane
1I can be recognized. The two cross-sectional planes I, II are
each oriented orthogonally to the cylinder axis 6a of the
cylinder 2a. The first cross-sectional plane I is arranged in
the area of the coolant inflow opening 4a and in this plane
I the cylinder cooling channel 3 has the cooling channel
width dimension 3vb. This cooling channel width dimension
3vb is larger than the cooling channel width dimension 3db
in the second cross-sectional plane II, which is arranged
between the first cross-sectional plane I and the coolant
outflow opening Sa and thus in the cooling channel throttle
area 3d.

[0040] It can be seen that the cylinder cooling channel 3 in
the cooling channel throttle area 34 has a continuously
decreasing cooling channel width dimension. The cooling
channel throttle area 3d extends in the vertical direction over
the distance 3dh, which corresponds to about 50% of the
height dimension 2/ of the cylinder 2a. Due to this embodi-
ment of the cylinder cooling channel 3, it is achieved that a
uniform coolant flow can form from the coolant inflow
opening 4a to the cooling outflow opening 5a. In the cooling
channel distribution area 3v, the flow resistance for the
coolant is lower than in the coolant channel throttle area 3d,
in particular favoring homogenization of the coolant flow.
[0041] FIG. 1 ¢) shows a plan view of the section of the
combustion engine housing 1 that is shown in FIG. 1 a). In
the view shown, a part of the first cylinder 2a and of the
second cylinder 2b can be recognized, wherein these are
arranged adjacent to each other in the longitudinal direction
12. Each of the cylinders 2a, 25 has a cylinder axis 6a, 6b.
In this FIG. 1 ¢) the section line A-A can be recognized,
wherein the view corresponding to this section line is shown
in FIG. 1 d). The section A-A runs through the cylinder web
8, i.e. through the wall of the combustion engine housing
between the first cylinder 2a and the second cylinder 25.
[0042] In FIG. 1 d) a further partial sectional view of the
combustion engine housing 1 is shown. Through the section
A-A shown, the shape of the cylinder cooling channel 3 can
be recognized in the so-called cylinder web 8. The vertical
direction 10 appears in the direction of the first cylinder axis
6a and orthogonal to this is the width direction 11. It can
further be recognized that the cylinder cooling channel 3
extends into the cylinder head supporting surface 7. The
cylinder head supporting surface 7 is thus interrupted in the
area of the cylindrical web 8 by the cylinder cooling channel
3

[0043] In FIG. 1 e) a further perspective partial sectional
representation of a section of the combustion engine housing
1 is shown. In this sectional representation a part of the first
cylinder 2a and a part of the second cylinder 26 can be
recognized, wherein each of these extends along the first
cylinder axis 6a and along the second cylinder axis 64
respectively. The cylinder cooling channel 3 is bounded
radially to the first cylinder axis 6 by the outer cooling
channel sheath surface 3 I and the inner cooling channel
sheath surface 3 1II.
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[0044] Here, the outer cooling channel sheath surface 3 1
is partially conical (cooling channel throttle area) and the
inner cooling channel sheath surface 3 Il is cylindrical, so
that narrowing of the cross-section of the cylinder cooling
channel 3 in the vertical direction 10 from the coolant inflow
opening 4a to the coolant outflow opening 5a results. Both
the first cylinder 2a and the second cylinder 26 have a height
dimension 24. In particular, a particularly uniform distribu-
tion of the coolant when flowing through the cylinder
cooling channel 3 results from this embodiment of the
cylinder cooling channel 3 with the cylinder cooling channel
narrowing in the vertical direction.

[0045] FIG. 2 shows a further embodiment of the inven-
tion, wherein the differences from the embodiment of the
invention shown in FIG. 1 will substantially be discussed
below.

[0046] In FIG. 2¢) the section line B-B is drawn in the
cylinder web 8, wherein the partial sectional view of the
combustion engine housing resulting from this section line
B-B is shown in FIG. 2 d).

[0047] In FIG. 2 d) it can be recognized that the cylinder
cooling channel 3 is delimited relative to the cylinder head
supporting surface 7 by the upper web 9. Thus, unlike in the
embodiment of the invention illustrated in FIG. 1, the
cylinder cooling channel 3 does not extend in this area
(cylinder web) into the cylinder head supporting surface 7,
but ends before this and is thus bounded by the upper web
9, and the cylinder head surface 7 is thus enlarged compared
to the variant of the invention represented in FIG. 1.
[0048] The partial sectional view shown in FIG. 2 b)
corresponds to the view shown in FIG. 1 4), since in this
section there are no differences between the two different
embodiments of the invention shown.

[0049] In FIG. 3, a plan view of four cylinders 2a, 25, 2c¢,
2d arranged in a row is shown, as is the case with an 8
cylinder V engine with four cylinders in a cylinder bank or
in a 4-cylinder in-line engine. The 4 cylinders 2a, 25, 2¢, 2d
are arranged adjacent to each other in the longitudinal
direction 12 and each has a cylinder axis 6a, 6b, 6¢, 6d,
along each of which a piston (not shown) moves reciprocally
during normal operation of the combustion engine, and by
this movement sets a crankshaft (not shown) in rotation.
[0050] The cylinder cooling channel 3 comprises a num-
ber of coolant inflow openings 4a, 4b, 4¢, 4d and a number
of coolant outflow openings 5a, 56, 5¢, 5d. By means of the
arrow representations, the coolant flow from the coolant
inflow openings 4a, 4b, 4c, 4d to the coolant outflow
openings 5a, 5b, 5¢, 5d is shown as it is set up during normal
operation of the combustion engine. The number of coolant
inflow openings 4a, 4b, 4c, 4d and the number of coolant
outflow openings 5a, 56, 5¢, 5d corresponds to the number
of cylinders 2a, 2b, 2¢, 2d. This embodiment of the com-
bustion engine housing results in a cross-scavenged com-
bustion engine housing.

REFERENCE CHARACTER LIST

[0051] 1 Combustion engine housing

[0052] 2a,2b, 2¢,2d Cylinders of the combustion engine
housing

[0053] 2/ Cylinder height dimension

[0054] 3 Cylinder cooling channel

[0055] 3d Throttle area of the cylinder cooling channel

[0056] 3v Distribution area of the cylinder cooling channel
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[0057] 3db Cooling channel width dimension of the cyl-
inder cooling channel in the cooling channel throttle area

[0058] 3dh Height dimension of the cooling channel
throttle area

[0059] 3vb Cooling channel width dimension in the cyl-
inder cooling channel distribution area

[0060] 3 I Outer cylinder cooling channel area

[0061] 3 II Inner cylinder cooling channel sheath surface
[0062] 4a,4b, 4c,4d Coolant inflow opening

[0063] 5a,5b, 5¢,5d Coolant outflow opening

[0064] 64,65, 6¢,6d Cylinder axes of the cylinders
[0065] 7 Cylinder head supporting surface

[0066] 8 Cylinder web

[0067] 9 Upper web

[0068] 10 Vertical direction

[0069] 11 Width direction

[0070] 12 Longitudinal direction

[0071] I First cross-sectional plane

[0072] 1I Second cross-sectional plane

[0073] The foregoing disclosure has been set forth merely

to illustrate the invention and is not intended to be limiting.
Since modifications of the disclosed embodiments incorpo-
rating the spirit and substance of the invention may occur to
persons skilled in the art, the invention should be construed
to include everything within the scope of the appended
claims and equivalents thereof.
What is claimed is:
1. A combustion engine housing with cylinder cooling
comprising:
at least one cylinder, wherein the at least one cylinder is
set up to accommodate a working piston moving in the
vertical direction along a cylinder axis between a lower
dead point and an upper dead point,
wherein the at least one cylinder is surrounded in the
circumferential direction by the combustion engine
housing and a cylinder cooling channel is provided for
cylinder cooling in the combustion engine housing,
wherein this cylinder cooling channel partially or com-
pletely surrounds the at least one cylinder in the cir-
cumferential direction,
wherein the cylinder cooling channel has a cooling chan-
nel height extent in the direction of the cylinder axis
and orthogonal thereto a cooling channel width extent
and further the cylinder cooling channel comprises a
coolant inflow opening and a coolant outflow opening,
wherein the coolant inflow openings are spaced apart in
the vertical direction from the coolant outflow open-
ings, wherein
the cylinder cooling channel has a distribution cross-
sectional area, having a cross-sectional area through
which coolant can flow, in a first cross-sectional
plane that is perpendicular to the cylinder axis,
in a second cross-sectional plane, which is perpendicu-
lar to the cylinder axis and which is arranged in
relation to the vertical direction between the first
cross-sectional plane and the coolant outflow open-
ing, has a throttle cross-sectional area, which is a
cross-sectional area through which coolant can flow,
and
the throttle cross-sectional area is smaller than the
distribution cross-sectional area.
2. The combustion engine housing according to claim 1,
wherein
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a cooling channel throttle area is provided between the
coolant inflow opening and the coolant outflow open-
ing in the vertical direction,

the throttle cross-sectional area is arranged in this cooling
channel throttle area, and

in the cooling channel throttle area the cooling channel
width dimension is smaller than a cooling channel
width dimension in the distribution cross-section area.

3. The combustion engine housing according to claim 2,

wherein

the combustion engine housing comprises two cylinders
spaced apart from each other in a longitudinal direc-
tion,

an imaginary longitudinal plane is spanned by this lon-
gitudinal direction and the cylinder axis of one of the
cylinders, and

the coolant inflow opening and the coolant outflow open-
ing are arranged on different sides of this longitudinal
sectional plane, so that a cross-scavenged combustion
engine housing results in relation to a coolant flow
through the cylinder cooling channel.

4. The combustion engine housing according to claim 3,

wherein

in a specific area in relation to the circumferential direc-
tion or over the entire circumference of the cylinder, the
cooling channel width dimension in the cooling chan-
nel throttle area decreases continuously in the vertical
direction from the coolant inflow opening to the coolant
outflow opening, and

the cooling channel throttle area extends over at least 10%
of the height dimension of the cylinder.

5. The combustion engine housing according to claim 4,

wherein

multiple coolant inflow openings and multiple coolant
outflow openings are provided.

6. The combustion engine housing according to claim 5,

wherein

the number of coolant inflow openings corresponds to the
number of cylinders of the combustion engine housing.

7. The combustion engine housing according to claim 6,

wherein

the number of coolant outflow openings corresponds to
the number of cylinders of the combustion engine
housing.

8. The combustion engine housing according to claim 7,

wherein

the combustion engine housing is bounded in the vertical
direction at an upper side by a cylinder head supporting
surface, and

the cylinder cooling channel extends fully up to this
cylinder head supporting surface.

9. The combustion engine housing according to claim 7,

wherein

the combustion engine housing is bounded in the vertical
direction at an upper side by a cylinder head supporting
surface, and

the cylinder cooling channel does not extend to this
cylinder head supporting surface, at least in sections, so
that in these sections the cylinder cooling channel is
bounded in relation to the cylinder head supporting
surface by an upper web that extends to the cylinder
head supporting surface.

10. The combustion engine housing according to claim 9,

wherein
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multiple cylinders are provided adjacent to each other in
a longitudinal direction, and

the upper web is arranged in a section between two
adjacent cylinders in relation to the circumferential
direction around one of these cylinders.

11. The combustion engine housing according to claim
10, wherein

an outer sheath surface of the cylinder cooling channel

has a conical shape,

an inner sheath surface of the cylinder cooling channel

has a cylindrical shape, and

as a result of the cylindrical shape the cylinder cooling

channel has a narrowing shape in the vertical direction
from the coolant inflow opening to the coolant outflow
opening.

12. A combustion engine with internal combustion in the
form of a reciprocating piston design and with multiple
cylinders in which combustion chambers are formed, with a
combustion engine housing according to claim 11.

#* #* #* #* #*
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