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A COMPRESSION IGNITED COMBUSTION ENGINE

TECHNICAL FIELD OF THE INVENTION AND BACKGROUND ART
The present invention relates to a compression ignited combustion engine
comprising
e at least one cylinder and first and second gases intake ports in a cylin-
der head restricting a combustion chamber of the cylinder, said intake
ports opening into the combustion chamber, and
e one gases intake passage leading towards the two ports perpendicularly
to a line along which these ports are arranged in the cylinder head be-
side each other and to both ports by being widened in the direction of
said line while forming a Y-shaped end influencing gases entering each
said port into a tangential flow in opposite direction with respect to the
flow into the other port.

The invention is not restricted to such an engine for any particular use and
in industrial applications and in motor vehicles for propulsion thereof may be
mentioned as examples of such a use. The most usual fuel to be combusted
in such an engine is diesel, but other fuels are conceivable.

When developing gas intake passages with gas (normally air) intake ports to
combusting engines there is always an attempt to create a movement of the
gas in the combustion chamber of the cylinder being an optimum for the in-
tended combustion combined with a flow resistance being as low as possible
and a temperature increase of the gas being as low as possible. A low flow
resistance results in a lower fuel consumption and a higher power may be
obtained, whereas a low gas temperature contributes to a higher density of
the gas, i.e. more mass of gas in the cylinder for a certain pressure, which
also contributes to a lower heat transfer in the combustion chamber also
increasing the efficiency of the combustion.

By having one gas intake passage in common to the two intake ports and
providing this with the Y-shaped end the total surface for heat transfer inter-
action with the gas will be considerably smaller than would a separate gas



10

15

20

25

30

35

WO 2018/143861 PCT/SE2018/050009

intake passage lead to each intake port which results in a reduced heat trans-
fer to the gas and also a lower flow resistance.

How the gas is moving in the combustion chamber is of importance for the
efficiency of the combustion taking place therein and by that also the amount
and nature of emissions created by the combustion. There are two main gas
movement patterns in the combustion chamber of combustion engines, of
which one is of more importance for compression ignited combustion en-
gines, and that is according to a swirl. Swirl is here defined as a rotation of
the gas around an axis through the center of the combustion cylinder, i.e. an
axis extending in the direction of the movement of the piston. Once obtained
through supplying gas into the combustion chamber according to this move-
ment this gas movement is maintained in the combustion chamber during the
intake and compression strokes. Such swirl has a positive influence upon the
late oxidation phase in the cylinder during the power stroke, which increases
the efficiency of the combustion and reduces emissions of soot. The other
said gas movement pattern is tumble, which is defined as a rotation of the
gas inside the combustion engine about an axis extending perpendicularly to
the axis around which the swirl takes place. However, this gas movement is
broken down during the compression stroke since the combustion chamber
then changes height which leads to vortex stretching and vortex breakdown
so that tumble is broken down to turbulence. This is very important for spark
ignited combustion in Otto engines but not of significant importance in com-
pression ignited combustion engines, such as in diesel engines, although
tumble may there have a certain not neglectable influence upon the combus-

tion.

Accordingly, there is of great importance to make gases introduced into a
combustion chamber of a compression ignited combustion engine to create

a swirl inside the combustion chamber.

US 4 699 104 discloses an intake port structure for an internal combustion
engine cylinder head having one gas intake passage in common to the two
intake ports widened in an Y-shaped end, and this structure is designed to

create a variable swirl. However, this structure involves a control valve for
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controlling flow resistance which will accordingly not be as low as possible
and resulting in a fuel consumption which should be possible to lower. The
same apply to the internal combustion engine known through US 6 213 090
B1 which includes a ramp arranged for creating a swirl and which increases
the flow resistance considerably. Besides that this publication concerns a
spark ignited combustion engine.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a compression ignited com-
bustion engine of the type defined in the introduction being improved in at
least some aspect with respect to such engines already known.

This object is according to the invention obtained by providing such an en-
gine with the features listed in the characterizing part of appended patent

claim 1.

By designing the first intake port to allow gas entering this port to continue
the tangential flow so as to enter the combustion chamber in a swirl in a first
rotation direction and designing the second intake port to guide gas entering
this port to also enter the combustion chamber in a swirl in said first rotation
direction a swirl will efficiently be created inside the combustion chamber at
a low flow resistance.

According to an embodiment of the invention said second intake port contains
a guiding arrangement configured to guide at least a portion, such as a minor
part, of gases entering this port into a helical flow to leave this port and enter
the combustion chamber in a swirl in said first rotation direction. This results
in an efficient creation of a swirl increasing the efficiency of the combustion
inside the combustion chamber. It has been found that only a minor part of
the flow has to be guided into a helical flow for achieving a rotating total flow.
This results in small losses. Would instead a major part of the flow be guided
into the helical flow this would result in larger losses.

According to another embodiment of the invention the guiding arrangement
is configured to divide the second intake port into two parts, of which a first
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part is configured to guide gas entering the second intake port and flowing
into this part to continue said tangential flow and a second part provided with
means configured to guide gases flowing into this part to assume a helical
flow, and the guiding arrangement comprises a member making the flows in
the two parts of the second intake port to meet in a region and there be joined
into one helical flow rotating in said first rotation direction towards and into
the combustion chamber. By in this way letting a part of the flow entering the
second intake port maintain a tangential flow while influencing the flow in the
second part to travel along a helix and providing said member making these
flows to meet and joined a very efficient combination of these flows with a
low flow resistance and a swirl in the desired direction may be obtained.

According to another embodiment of the invention said second part has a
shape of a helix extending towards the combustion chamber so as to guide
gases entering this part to rotate around the axis of the helix in said first
rotation direction. This constitutes an efficient way of creating said helical
flow in the second part of the second intake port.

According to another embodiment of the invention said second part contains
a boss-like member and walls guiding said gases in a helical movement

around the boss-like member.

According to another embodiment of the invention said member in the flow
meeting region comprises an obstacle forcing gases of the tangential flow in
said first part to join the helical flow in the second part into a helical flow.
Such an obstacle, when carefully designed, may efficiently guide the gases
of the tangential flow so as to appropriately join the helical flow to together

therewith continue in a helical flow.

According to another embodiment of the invention said member in the flow
meeting region is a wedge configured to guide the tangential flow in said
region at the end of said first part to join the helical flow in the second part
into a helical flow to form a swirl in said first rotation direction moving towards

and into the combustion chamber. A wedge-shape of a said obstacle is a
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suitable design thereof for creating the combined helical flow at a low flow

resistance.

According to another embodiment of the invention said first part of the sec-
ond intake port is an upper part more distant to an opening of the second
intake port into the combustion chamber than the second part, and said mem-
ber in the flow meeting region is configured to guide the tangential flow in
the first part down into the helical flow in the second part and together there-
with create one helical flow downwards towards and into the combustion
chamber. This mutual position of the two parts of the second intake port re-
sults in a possibility to combine the flows therein into one single helical flow
downwards towards and into the combustion chamber with a swirl in the same
direction as the tangential flow entering the combustion chamber from the
first intake port.

According to another embodiment of the invention the cross-
section of the second part decreases in the direction the gas flow
therethrough towards the combustion chamber. Such a cross-
section reduction influences the velocity of the gas flow through the second
part having a positive influence upon a generation of a positive swirl together
with the flow of gases in the first part of the second intake port.

According to another embodiment of the invention openings of the first and
second intake ports into the combustion chamber are located along a straight
line in parallel with a crank shaft of the engine. Thanks to only one gas intake
passage in common to the two intake ports and the Y-shaped end thereof a
so-called straight valve picture may be obtained resulting in considerably
improved exhaust channel performance of such an engine leading to a higher
power of a turbo charger when present and a lower heat transfer between
exhaust gases and the cylinder head, which is positive for performance and
life span/strength. The straight valve picture also enables double overhead
camshafts which open new possibilities to regulate the gas exchange both
during engine braking and normal operation.
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The invention also relates to a motor vehicle and a use of an engine accord-
ing to the appended claims directed to a motor vehicle and a use.

Further advantages and advantageous features of the invention will appear
from the description following below.

BRIEF DESCRIPTION OF THE DRAWINGS
With reference to the appended drawings, below follows a specific descrip-

tion of an embodiment of the invention cited as an example.

In the drawings:

Fig 1 illustrates very schematically the two intake ports and the cyl-
inder of a compression ignited combustion engine according
to the invention from above with intake air flows schematically

indicated,

Fig 2 is a schematic partially sectioned perspective view of the
parts of the engine shown in Fig 1,

Fig 3 is a schematic view used for explaining the different parts of
the two intake ports of the engine according to the invention,

Fig 4 is a perspective view of the intake ports in the engine accord-

ing to the invention,

Fig 5 shows a cross-section through the centre of the valves of the
intake ports of the engine according to the invention, and

Fig 6 is a very simplified view illustrating an engine according to

the present invention.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

The features of a compression ignited combustion engine 1 essential for the
present invention will now be described while making reference to Figs 1-5.
This engine is arranged in a motor vehicle 24 and has at least one cylinder
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2 and first 3 and second 4 gas intake ports in a cylinder head 5 restricting a
combustion chamber 6 of the cylinder. The first intake port 3 and the second
intake port 4 open into the combustion chamber. One gas intake passage 7
leads towards the two ports perpendicularly to a line 8 along which these
ports are arranged in the cylinder head 5 beside each other and to both ports
by being widened in the direction of the line 8 while forming a Y-shaped end
9 influencing gas entering each port into a tangential flow as shown through
the arrow A for the first intake port 3 in opposite direction with respect to the
tangential flow into the second port 4. “Tangential” does here relate to the
extension of the internal walls of the cylinder defining the combustion cham-
ber.

The first intake port 3 is designed to allow gas entering this port to continue
the tangential flow so as to enter the combustion chamber in a swirl 10 (see
Fig 2) in a first rotation direction.

The second intake port 4 is designed to guide gas entering this port to also
enter the combustion chamber in a swirl in said first rotation direction, and
how that may be obtained will now be disclosed. The first intake port has only
one part 11 influencing gas entering this part into a tangential flow. The sec-
ond intake port 4 is divided into two parts 12, 13 shown as separate parts in
Fig 3. These three parts 11-13 are combined into the intake port structure 14
shown in Fig 3. A first part 12 of the second intake port being an upper part
more distant to an opening of the second intake port into the combustion
chamber than a second part 13 is configured to guide gas entering the sec-
ond intake port 4 and flowing into this part 12 to continue the tangential flow,
which accordingly will be in the opposite direction as shown through the ar-
row A for the flow through the first intake port. A second part 13 is provided
with means configured to guide gases flowing into this part to assume a hel-
ical flow. This is obtained by the fact that the second part has a shape of a
helix extending towards the combustion chamber, which is obtained by ar-
ranging a boss-like member 15 inside the second part 13 and walls guiding
the gas in a helical movement around this boss-like member.
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Furthermore, an obstacle in the form of a wedge 16 is arranged in a region
17 where the tangential flow in the first part 12 of the second intake port 4
and the helical flow in the second part 13 will meet. This wedge is configured
to guide the tangential flow in the region 17 to join the helical flow in the
second part 13 into a helical flow to form a swirl 18 in the first rotation direc-
tion moving towards and into the combustion chamber. Thus, the gas led to
the second intake port is “redirected” as simplifiedly illustrated through the
arrows B in Fig 1 to generate a swirl with the same rotation direction as the
swirl generated by the gas flowing through the first intake port 3.

The cross-section of the second part 13 of the second intake port and ac-
cordingly of said helix in this part decreases in the direction the gases flow
therethrough towards the combustion engine as indicated through the regions
19 and 20 in Fig 5, where the pitch of the helix is shown through the line 21.

Fig 6 illustrates how the first intake port 3 and the second intake port 4 are
located along a straight line 22 in parallel with a crank shaft 23 on the cold
side of the engine 1, here shown to have four cylinders 2. The advantages of
such a straight valve picture have been disclosed above.

The invention is of course in no way restricted to the embodiment described
above, since many possibilities to modifications thereof are likely to be obvi-
ous to one skilled in the art without having to deviate from the scope of the
invention defined in the appended claims.
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Claims

1.

A compression ignited combustion engine comprising
e at least one cylinder (2) and first and second gases intake ports
(3, 4) in a cylinder head (5) restricting a combustion chamber (6)
of the cylinder, said intake ports opening into the combustion
chamber, and
e one gases intake passage (7) leading towards the two ports (3,
4) perpendicularly to a line (8) along which these ports are ar-
ranged in the cylinder head (5) beside each other and to both
ports by being widened in the direction of said line while forming
a Y-shaped end (9) influencing gases entering each said port into
a tangential flow in opposite direction with respect to the flow into
the other port,
characterized in that the first intake port (3) is designed to allow gases

entering this port to continue said tangential flow so as to enter the
combustion chamber (6) in a swirl (10) in a first rotation direction, and
that the second intake port (4) is designed to guide gases entering this
port to also enter the combustion chamber (6) in a swirl (18) in said first

rotation direction.

An engine according to claim 1, characterized in that said second in-
take port (4) contains a guiding arrangement configured to guide at least
a portion, such as a minor part, of gases entering this portinto an helical
flow to leave this port and enter the combustion chamber (6) in a swirl
(18) in said first rotation direction.

An engine according to claim 2, characterized in that the guiding ar-
rangement is configured to divide the second intake port (4) into two
parts (12, 13), of which a first part (12) is configured to guide gases
entering the second intake port (4) and flowing into this part (12) to
continue said tangential flow and a second part (13) provided with
means configured to guide gases flowing into this part to assume an
helical flow, and that the guiding arrangement comprises a member (16)
making the flows in the two parts (12, 13) of the second intake port (4)
to meetin aregion (17) and there be joined into one helical flow rotating
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10

in said first rotation direction towards and into the combustion chamber

(6).

An engine according to claim 3, characterized in that said second part

(13) has a shape of an helix extending towards the combustion chamber
(6) so as to guide gases entering this part to rotate around the axis of
this helix in said first rotation direction.

An engine according to claim 4, characterized in that said second part
(13) contains a boss-like member (15) and walls guiding said gases in

a helical movement around the boss-like member.

An engine according to any of claims 3-5, characterized in that said
member in the flow meeting region (17) comprises an obstacle (16) forc-
ing gases of the tangential flow in said first part (12) to join the helical
flow in the second part (13) into a helical flow.

An engine according to claim 6, characterized in that said member in

the flow meeting region (17) is a wedge (16) configured to guide the
tangential flow in said region at the end of said first part (12) to join the
helical flow in the second part (13) into an helical flow to form a swirl
(18) in said first rotation direction moving towards and into the combus-

tion chamber (6).

An engine according to any of claims 3-7, characterized in that said
first part (12) of the second intake port (4) is an upper part more distant
to an opening of the second intake port into the combustion chamber
(6) than the second part (13), and that said member in the flow meeting
region (17) is configured to guide the tangential flow in the first part (12)
down into the helical flow in the second part (13) and together therewith
create one helical flow downwards towards and into the combustion

chamber.
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10.

11.

12.

11

An engine according to any of claims 3-8, characterized in that the

cross-section of the second part (13) decreases in the direction the
gases flow therethrough towards the combustion chamber (6).

An engine according to any of the preceding claims, characterized in
that openings of the first and second intake ports (3, 4) into the com-
bustion chamber (6) are located along a straight line (22) in parallel with
a crank shaft (23) of the engine.

A motor vehicle, especially a heavy motor vehicle in the form of a truck
or a bus, characterized in that it is provided with a compression ignited
combustion engine (1) according to any of the preceding claims.

Use of an engine (1) according to any of claims 1-10 in a motor vehicle
(24) for propulsion thereof.
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