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(54) Title: FUEL FEEDING ARRANGEMENT

FIG. 1

(57) Abstract: The fuel feeding arrangement for
introducing gaseous fuel into a cylinder (2) of a
piston engine is used in engines that are provided
with a cylinder head (1) for each cylinder (2) of
the engine, and each cylinder head (1) comprises
an intake port (3), at least one intake valve (4) for
opening and closing fluid communication between
the intake port (3) and the cylinder (2), a valve
seat (5) cooperating with the valve head (4b) of
the intake valve (4), and a fuel feeding duct (9).
The valve seat (5) is provided with at least one
fuel outlet (6) for introducing gaseous fuel into
the cylinder (2), and the fuel outlet (6) is in fluid
communication with the fuel feeding duct (9) of
the cylinder head (1).
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Fuel feeding arrangement
Technical field of the invention

The present invention relates to a fuel feeding arrangement for feeding gase-
ous fuel into a cylinder of a piston engine, as defined in the preamble of claim
1.

Background of the invention

In piston engines, which are operated on gaseous fuel, such as natural gas,
the fuel is usually introduced into the intake duct. A separate gas admission
valve is needed for each cylinder of the engine for regulating the amount of the
gaseous fuel that is supplied into the intake duct. For practical reasons, the
gas admission valve is often located at a relatively long distance from the in-
take valves of the cylinders, which can cause that fuel is trapped in the intake
duct when the intake valves are closed. Also the mixing of the fuel and intake
air can be insufficient when separate gas admission valves are used.

Summary of the invention

The object of the present invention is to provide an improved fuel feeding ar-
rangement for introducing gaseous fuel into a cylinder of a piston engine. The
engine is provided with a cylinder head for each cylinder of the engine, and
each cylinder head comprises an intake port, at least one intake valve for
opening and closing fluid communication between the intake port and the cyl-
inder, a valve seat cooperating with the valve head of the intake valve, and a
fuel feeding duct. The characterizing features of the arrangement according to
the invention are given in the characterizing part of claim 1.

According to the invention, the valve seat is provided with at least one fuel out-
let for introducing gaseous fuel into the cylinder, the fuel outlet being in fluid
communication with the fuel feeding duct of the cylinder head.

When gaseous fuel is introduced into the cylinders of the engine via fuel out-
lets that are arranged in valve seats, the fuel can be introduced close to the in-
take valves. The high flow velocity of the intake air through the gap between
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the valve seat and the intake valve lowers the static pressure in the gap, and
lower pressure is needed for the gas supply.

According to an embodiment of the invention, the fuel outlet is arranged on the
inner perimeter of the valve seat. When the fuel outlets are on the inner perim-
eter of the valve seat, the intake valves can be used for initiating and terminat-
ing fuel feeding into the cylinder, and no separate gas admission valve is
needed. According to another embodiment of the invention, the fuel outlet is
arranged in an area, which is covered by the valve head of the intake valve
when the intake valve is closed. The intake valve thus blocks the fuel outlets
when being closed, and fuel flow into the intake port is prevented. The fuel
feeding starts simultaneously with the intake valve opening, and the valve
opening duration is thus utilized maximally. This is beneficial especially when
short intake valve opening duration is used. Also, no gas is trapped in the in-
take port.

According to an embodiment of the invention, the valve seat is provided with a
plurality of fuel outlets. Preferably, the fuel outlets are distributed evenly
around the valve seat. With a plurality of fuel outlets, a uniform gas flow into
the cylinder can be achieved. Mixing of the fuel and the intake air is more ef-
fective than in engines with separate gas admission valves.

According to another embodiment of the invention, the fuel outlets are inclined
towards the cylinder. According to another embodiment of the invention, the
fuel outlets are inclined towards the tangent of the valve seat. By inclining the
fuel outlets towards the cylinder, the flow can be enhanced. Inclination towards
the tangent creates swirl, which enhances mixing.

According to an embodiment of the invention, the valve seat is a separate in-
sert. The valve seat insert can comprise an annular channel, which is arranged
inside the valve seat insert and to which the fuel outlets and the fuel feeding
duct are connected. The fuel outlets can be connected to the fuel feeding duct
also by an annular channel, which is arranged between the valve seat insert
and the cylinder head.
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Brief description of the drawings

Embodiments of the invention are described below in more detail with refer-
ence to the accompanying drawings, in which

Fig. 1 shows a cross-sectional view of a cylinder head of a piston engine ac-
cording to an embodiment of the invention, and

Fig. 2 shows a cross-sectional view of a cylinder head according to another
embodiment of the invention.

Description of embodiments of the invention

In figure 1 is shown as a simplified illustration a cross-sectional view of part of
a cylinder head 1 of a piston engine. The engine is a large internal combustion
engine, such as a main or an auxiliary engine of a ship or an engine that is
used at a power plant for producing electricity. The engine is operated on gas-
eous fuel, such as natural gas. The engine can comprise spark plugs for ignit-
ing the gaseous fuel, or liquid fuel can be used as pilot fuel, which ignites the
gaseous fuel. The engine comprises a plurality of cylinders 2. Each cylinder 2
of the engine is provided with an own cylinder head 2. The cylinder head 1
comprises an intake port 3, through which intake air is introduced into the cyl-
inder 2, and an exhaust port 10 for conducting exhaust gases out of the cylin-
der 2. The cylinder head 1 also comprises at least one intake valve 4, which is
used for opening and closing fluid communication between the intake port 3
and the cylinder 2, and at least one exhaust valve 11 for opening and closing
fluid communication between the exhaust port 10 and the cylinder 2. The in-
take valve 4 comprises a valve stem 4a and a valve head 4b. The cylinder
head 1 is further provided with a valve seat 5. In the embodiment of the figure
1, the valve seat 5 is a separate part that is attached to the cylinder head 1.
The valve seat 5 is arranged in the lower part of the cylinder head 1 and coop-
erates with the valve head 4b of the intake valve 4. The inner perimeter of the
valve seat 5 is provided with a chamfered section 5a. The valve head 4b of the
intake valve 4 is provided with a similar surface 4c. When the intake valve 4 is
closed, the chamfered surface 4c of the intake valve 4 rests against the cham-
fered section 5a of the valve seat 5 and the intake valve 4 is tightly closed.
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The cylinder head 1 also comprises a fuel feeding duct 9, through which gase-
ous fuel can be fed into the cylinder 2. For feeding the fuel into the cylinder 2,
the valve seat 5 is provided with fuel outlets 6, which are in fluid communica-
tion with the fuel feeding duct 9 of the cylinder head 1. In the embodiment of
figure 1, the valve seat 5 comprises a plurality of fuel outlets 6. The fuel outlets
6 are distributed evenly around the valve seat 5. The valve seat 5 also com-
prises an annular channel 8, to which the fuel outlets 6 are connected. A fuel
inlet 7 connects the annular channel 8 to the fuel feeding duct 9 of the cylinder
head 1. In the embodiment of figure 1, the fuel outlets 6 are inclined towards
the cylinder 2. The fuel flow is thus pointed towards the combustion chamber.
The fuel outlets 6 are also inclined towards the tangent of the valve seat 5. By
the inclination towards the tangent, a swirling movement is induced, which fa-
cilitates mixing of the fuel and the intake air. The fuel outlets 6 are arranged on
the inner perimeter of the valve seat 5. The fluid communication between the
fuel outlets 6 and the cylinder 2 is thus closed when the intake valve 4 is
closed. In the embodiment of figure 1, the fuel outlets 6 are in the area that is
covered by the valve head 4b of the intake valve 4 when the intake valve 4 is
closed, i.e. in the chamfered section 5a of the valve seat 5. The fuel is thus
prevented from flowing into the intake port 3 when the intake valve 4 is closed.
The intake valve 4 thus regulates the supply of the gaseous fuel and no sepa-
rate gas admission valve is needed.

The embodiment of figure 2 differs from the embodiment of figure 1 in that the
annular channel 8, through which the fuel is supplied to the fuel outlets 6 of the
valve seat 5, is not arranged inside the valve seat insert 5. Instead, the annular
channel 8 is between the cylinder head 1 and the valve seat insert 5. In the
embodiment of figure 2, the cylinder head 1 is provided with a groove, which
forms the annular channel 8, but the groove could also be arranged on the
outer perimeter or on the upper surface of the valve seat insert 5. The annular
channel 8 could also be located above the valve seat insert 5. In the embodi-
ment of figure 2, the annular channel 8 is connected directly to the fuel feeding
duct 9.

It will be appreciated by a person skilled in the art that the invention is not lim-
ited to the embodiments described above, but may vary within the scope of the
appended claims.
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Claims

1. A fuel feeding arrangement for introducing gaseous fuel into a cylinder (2)
of a piston engine, which engine is provided with a cylinder head (1) for each
cylinder (2) of the engine, and each cylinder head (1) comprises
- an intake port (3),
- at least one intake valve (4) for opening and closing fluid communica-
tion between the intake port (3) and the cylinder (2),
- avalve seat (5) cooperating with the valve head (4b) of the intake valve
(4), and
- afuel feeding duct (9),
characterized in that the valve seat (5) is provided with a plurality of fuel out-
lets (6) for introducing gaseous fuel into the cylinder (2), the fuel outlets (6) be-
ing in fluid communication with the fuel feeding duct (9) of the cylinder head

(1).

2. An arrangement according to claim 1, characterized in that the fuel out-
lets (6) are arranged on the inner perimeter of the valve seat (5).

3.  An arrangement according to claim 2, characterized in that the fuel out-
lets (6) are arranged in the area, which is covered by the valve head (4b) of
the intake valve (4) when the intake valve (4) is closed.

4.  An arrangement according to any of the preceding claims, characterized
in that the fuel outlets (6) are distributed evenly around the valve seat (5).

5.  An arrangement according to any of the preceding claims, characterized
in that the fuel outlets (6) are inclined towards the cylinder (2).

6. An arrangement according to any of the preceding claims, characterized
in that the fuel outlets (6) are inclined towards the tangent of the valve seat (5).

7. An arrangement according to any of the preceding claims, characterized
in that the valve seat (5) is a separate insert.

8. An arrangement according to claim 7, characterized in that the valve
seat insert (5) comprises an annular channel (8), which is arranged inside the
valve seat insert (5) and to which the fuel outlets (6) and the fuel feeding duct
(9) are connected.
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9. An arrangement according to claim 7, characterized in that an annular
channel (8) is arranged between the cylinder head (1) and the valve seat insert
(5) for establishing fluid communication between the fuel feeding duct (9) and
the fuel outlets (6).
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