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Fig.1

(57) Abstract: The invention relates to a fuel tank (1) for a motor vehicle with at least one filler pipe (3) which extends partially
outside the filling volume (5) of the fuel tank (1), with at least one refuelling venting path from a refuelling venting device (10) to
a tuel vapour filter (9), and with at least one operational venting path to the fuel vapour filter (9). The fuel tank (1) comprises at
O least one operational venting line (14) which is attached to the filler pipe (3) inside the filling volume of the fuel tank (1).
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Fuel tank for a motor vehicle

The invention relates to a fuel tank for a motor
vehicle. Generally, such tanks are provided with means
for aerating and venting, both when refuelling and when
operating the motor vehicle. During operation of the
motor vehicle, fuel vapour (hydrocarbons in the gas
phase) develops in the fuel tank, produced by the
driving dynamics of the motor vehicle and/or by
temperature fluctuations, said fuel vapour having to be
discharged at 1least partially £from the tank. This
generally takes place via a fuel vapour filter which is

designed as an activated charcoal filter.

When refuelling the motor vehicle, the volume of gas
displaced by the volumetric flow of fuel which has been
filled into the tank also has to be discharged. This
volumetric flow of gas is cleaned via an activated
charcoal filter and discharged to the atmosphere or
drawn into the nozzle region of the dispensing nozzle.
Depending on the geometry of the fuel tank, at least
one or more venting points are provided on the tank.
Generally, an operational venting valve is provided in
a partial volume of the fuel tank above the maximum
fluid 1level. Additionally, at 1least one refuelling
venting valve is provided in the tank which blocks a
refuelling venting path to the fuel vapour filter in
the case of a rising fluid level in the fuel tank. In
this case, due to the fluid flowing-in, gas is not able
to be displaced from the tank, so that the fluid level
in the filler pipe of the fuel tank rises until said
fluid level closes a so-called blowhole of a dispensing
nozzle inserted into the filler pipe and causes the
dispensing nozzle to be switched off.

In a fuel tank which has been filled to a maximum
level, a compensation volume should remain in any case
above the fluid level in the fuel tank, which ensures

that no liquid hydrocarbons reach the venting lines and
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which permits an expansion of the fuel in the event of
a rise in temperature. Due to these circumstances,
operational venting valves, which are provided in the
fuel tank in the normal position of the fuel tank, are
provided above one Or more refuelling venting
valves/fuel 1level 1limiting valves. So that the
compensation volume remains free during refuelling, and
an actuation of the refuelling venting valve is
possible as a result of the filling level, operational
venting valves generally have to be provided with a
pressure maintaining function, i.e. designed so that
they permit an operational venting of the fuel tank
only when a specific tank internal ©pressure is
exceeded. To ensure this function, refuelling venting
valves are generally provided in the fuel tank, which
at the same time are configured as so-called roll-over
valves which close the refuelling venting lines when
the motor vehicle rolls over or in an upturned position

of the motor vehicle caused by other reasons.

In principle, valves and other movable components, in
particular when said components are made of plastics
material and are subjected permanently to the
hydrocarbon atmosphere in the tank, are a potential
source of problems. Moreover, it 1is complicated to
fasten the components to the corresponding points of
the tank wall. The tank wall generally consists of a
HDPE thermoplastic material, which is only partially
resistant to hydrocarbons. Valves and other movable
components made of plastics material are generally made
of other materials which do not swell wup in the
presence of hydrocarbons, but which are not compatible
with the tank wall in the sense of being able to be
welded thereto. Therefore, it is relatively complicated
to fasten refuelling venting valves to the tank wall in
the interior of the fuel tank, in particular when the
fuel tank is to be made in one piece in one production
process with fittings to be incorporated therein.
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It 1is, therefore, the object of the invention to
optimize a fuel tank of the aforementioned type with
regard to the required movable fittings.

At the same time, such a fuel tank is intended to
permit the refuelling process to be reliably switched
off and to provide effective protection against over-

filling.

The object of the invention is achieved by a fuel tank
for a motor vehicle with at least one filler pipe which
extends at least partially outside the filling volume
of the tank, with at least one refuelling venting path
from a refuelling venting device to a fuel vapour
filter and with at least one operational venting path
to the fuel vapour filter, comprising at least one
operational venting line, the fuel tank according to
the invention being characterized in that the
operational venting 1line, relative to the installed
position of the fuel tank, is attached to the filler
pipe below the maximum possible fluid level in the
filler pipe as dictated by the design of the tank. The
maximum fluid level in the filler pipe, as
predetermined by the design, is the £fluid 1level at
which the dispensing nozzle is switched off, and namely
during normal refuelling. Cases of the fuel tank being
forcibly overfilled, so that liquid fuel £fills up the
compensation volume provided in the fuel tank, are
excluded.

This relatively simple solution according to the
invention makes it possible to be able to dispense with
the pressure maintaining function of refuelling venting
valves in the conventional sense.

The protection against overfuelling is ensured as the
hydrostatic pressure of the fluid column present in the
filler pipe after refuelling, when the dispensing
nozzle 1is switched ©off, takes on this pressure
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maintaining function which is otherwise provided by the
valves. Overfilling is not possible in this case, as
one or more refuelling venting paths are blocked by the
fluid level present in the filler pipe.

In this solution, the filler pipe is expediently part
of the operational venting path and, due to the
relatively large cross section and its alignment in the
normal position/installed position of the fuel tank,
serves as a 1liquid trap for so-called 1liquid carry-
over. By "liquid carry-over" is understood 1liquid
hydrocarbon particles entrained during the venting of
the motor vehicle during operation due to the driving
dynamics. By increasing the cross section in the filler
pipe and the associated slowing-down of the venting
flow, effective drainage is additionally effected of
the 1liquid carry-over which is passed back into the

tank volume.

The operational venting line, relative to the installed
position of the fuel tank, may be attached to the
filler pipe in a region which extends below the maximum
possible 1liquid 1level in the fuel tank, up to
approximately 20 cm above the liquid level in the fuel
tank. The terms "below" and "above" in the sense of the
invention refer to the so-called geodetic height
difference relative to the horizontal fluid 1level in
the tank.

By the choice of a suitable attachment point inside the
above-mentioned region, the level of the excess
pressure which is able to be maintained in the tank may
be adjusted. The pressure maintaining function is
dependant on the height of the fuel column in the
filler pipe closing the operational venting line.

The operational venting line may be attached to the
filler pipe, for example outside the tank.
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In an expedient and advantageous embodiment of the fuel
tank, it is provided according to the invention that
the filler pipe is attached to the fuel tank at floor
level.

The operational venting 1line may, for example, be
attached to the filler pipe in the region of the end
outside the tank which faces the fuel tank. In other
words, one or more operational venting lines may be
attached to the filler pipe of the fuel tank outside
the volume enclosed by the fuel tank, and namely in a
region of the filler pipe which extends substantially
below the maximum filling level of the fuel tank. With
a floor-level connection of the filler pipe to the fuel
tank, the operational venting 1line connectors or at
least one operational venting connector may be attached
thereto in the region of the filler pipe which only
extends to a negligible extent above the floor level of
the fuel tank. In other words, one or more operational
venting 1lines are able to discharge into the filler
pipe immediately in the connection region of the filler
pipe to the fuel tank.

In an alternative variant of the fuel tank according to
the invention, it 1is provided that the operational
venting line is attached to the filler pipe inside the
tank.

In an expedient variant of the fuel tank, it is
provided according to the invention that the
operational venting 1line comprises at 1least one
operational venting connector which, in the installed
position of the fuel tank, discharges into the filling
volume above the maximum tank filling 1level, in the
normal position of the fuel tank the operational
venting connector being open in an unpressurized state
towards the filling volume of the tank. "Open in the
unpressurized state" means that the operational venting

connector may be configured as a simple open tube end
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or nipple, which may be fastened to the tank wall
adjacent to the compensation volume of the fuel tank.
Such a fastening is relatively easy to implement and
does not require any fastening holders/fastening

supports as are required in valves.

In a preferred variant of the fuel tank, it is provided
according to the invention that the operational venting
line is attached to the outlet end of the filler pipe.
The operational venting line may be configured as a
collective venting 1line which communicates with a
plurality of operational venting connectors provided in

the fuel tank in different partial volumes.

The fuel tank according to the invention may, for

example, be configured as an HDPE plastics fuel tank.

In a preferred variant of the fuel tank, according to
the invention at least one operational venting
connector is configured as a line end which is open
towards the filling volume. This could have been bonded
or welded, for example, to the tank wall in the region
of the compensation volume to be provided.
Alternatively, the line and the open line end may be

snap-fitted.

In an expedient embodiment of the fuel tank, it 1is
provided according to the invention that the filler
pipe inside the tank is provided with a closure device,
preferably with a non-return valve and the operational
venting line is attached to the filler pipe upstream of
the closure device in the direction of flow of the fuel
flowing into the tank.

For example, in the known manner a refuelling venting
valve with flash-over protection may be provided as a
refuelling venting device. Alternatively, the
refuelling may also be cut off by means of the open
line end/immersion tube/nipple. In this case, for
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example, a roll-over valve may be provided on a
changeover device provided on the filler pipe/filler
head. Such a changeover valve opens up the refuelling
venting path to the fuel vapour filter when a
dispensing nozzle is inserted into the filler pipe and
blocks said refuelling venting path when the dispensing

nozzle is removed from the filler pipe.

The invention is explained hereinafter with reference
to an exemplary embodiment shown in the drawings, in

which:

Fig. 1 shows a schematic view of a fuel tank

according to the invention,

Fig. 2 shows a schematic view of a refuelling
venting device on the fuel tank shown in Fig.
1,

Fig. 3 shows an alternative embodiment of the
refuelling venting device of the fuel tank,

and

Fig. 4 shows an alternative embodiment of the fuel

tank according to the invention.

Fig. 1 shows schematically, and in a very simplified
manner, a fuel tank 1 according to the invention which
is configured as a plastics fuel tank. Said fuel tank
has been made, for example, by extrusion blow-moulding
from HDPE thermoplastics material. The tank wall 2 of
the fuel tank consists of a six-layer co-extrudate with
outer layers made of HDPE, an inner layer made of EVOH
as a barrier layer for hydrocarbons and at least two
LDPE layers of bonding agent incorporating the barrier

layer.

The fuel tank 1 according to the invention comprises in

the conventional manner a filler ©pipe 3 which
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penetrates the tank wall 2 and in the disclosed
exemplary  embodiment is designed for so-called
refuelling at floor level, i.e. extends with its outlet
end 4 into the filling volume 5 of the fuel tank 1 so
that the fuel flows into the fuel tank 1 at floor level
when refuelling. Within the scope of the invention,
naturally refuelling above floor 1level may also be
provided. The outlet end 4 of the filler pipe 3 is
provided with a non-return valve 11 which is intended
to prevent the so-called spitback effect, i.e. a back-
surge into the filler pipe 3 when refuelling. Part of
the filler pipe 3 extends in the known manner outside
the filling volume 5 and the fuel tank 1. At the inlet
end 6 of the filler pipe 3, in the known manner, a
filler head is provided with the £filling nozzle and
lead-free flap or the like. In the region of the inlet
end 6 of the filler pipe 3, additionally a changeover
valve 7 is provided via which a refuelling venting line
8 is guided to a fuel vapour filter 9. The outlet end 4
of the filler pipe is also denoted as the filling
nozzle and does not necessarily have to be configured
integrally with the filler pipe 3.

The refuelling venting line 8 which is routed outside
the fuel tank 1, discharges therein into a refuelling
venting device 10. At 12 are denoted two operational
venting connectors which are open in an unpressurized
state towards the filling volume 5 of the fuel tank 1
in the normal position of the fuel tank 1 shown. The
operational venting connectors 12 are connected to the
filler pipe 3 via operational venting lines 13 at the
outlet end 4 of the filler pipe 3 in the flow direction
of the fuel to be filled into the tank, directly
upstream of the non-return valve 11, so that over a
large part of its length the filler pipe 3 is part of
the refuelling venting path.

The operational venting connectors 12 and the

refuelling venting device 10, according to a variant of



WO 2012/010247 PCT/EP2011/003139

10

15

20

25

30

35

- 9 -

the fuel tank according to the invention, are
configured as open line ends communicating with the
filling volume 5 of the tank. In Fig. 2, for example,
the refuelling venting device 10 is shown enlarged and
is configured as an immersion pipe which 1is open
towards the filling volume 5 of the fuel tank 1. In
this case, a roll-over valve is incorporated in the
changeover valve 7.

In the variant shown in Fig. 3 of the refuelling
venting device 10, said refuelling venting device is
configured as a refuelling venting valve 14 with a
roll-over function.

When refuelling the fuel tank 1, fuel flows through the
filler pipe 3 into the fuel tank 1 until the 1liquid
level reaches the refuelling venting device 10 and
closes the refuelling venting line 8. Then the pressure
in the fuel tank rises slowly. As a result, the liquid
level in the filler pipe 3 rises until said 1liquid
level reaches a blowhole of a dispensing nozzle
inserted in the filler pipe 3 and switches off the
dispensing nozzle. As long as the dispensing nozzle is
inserted into the filler pipe 3, said dispensing nozzle
actuates the changeover valve 7 which opens up the path
from the refuelling venting line 8 to the fuel vapour
filter 9. When the maximum filling level is reached in
the fuel tank 1 and in the filler pipe 3, the liquid
column present in the filler pipe 3 acts as a seal for

the operational venting lines 13.

After the completion of the refuelling process, a
removal of the dispensing nozzle causes an actuation of
the changeover wvalve 7 such that the path from the
filler pipe 3 to the fuel vapour filter 9 is opened up,
the path from the refuelling venting line 8 to the fuel
vapour filter 9, however, is blocked.
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The fuel level in the filler pipe 3 is comparatively
briefly reduced after refuelling so that the path from
the operational venting connectors 12 via the
operational venting lines 13 to the fuel vapour filter
9 is opened up. In this case, during operation of the
motor vehicle, the filler pipe 3, due to its 1large
cross section, in turn acts as a 1liquid trap for
hydrocarbon droplets which could be entrained as so-
called 1liquid carry-over to the fuel vapour filter 9.
In this case, in particular, the slowing-down of the
flow velocity in the filler pipe 3 is noticeable, due

to the relatively large cross section thereof.

Figure 4 shows schematically, in a very simplified
manner, a fuel tank 1 according to a second exemplary
embodiment of the invention. The same components are
provided in this exemplary embodiment with the same

reference numerals.

The exemplary embodiment shown in Figure 4 of the fuel
tank 1 according to the invention differs from the
exemplary embodiment shown in Figure 1, in that the
operational venting lines 13 are attached to the filler
pipe 3 outside the filling volume 5 of the fuel tank 1,
and namely in the immediate vicinity of the tank wall
2, in the region in which the filler pipe 3 extends
substantially below the maximum liquid 1level in the
fuel tank 1. In this case, the mode of operation of the
operational venting is ensured as in the exemplary

embodiment shown in Figure 1.
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List of reference numerals

W ® 3 60 U & W N R

L e
B W N B O

Fuel tank

Tank wall

Filler pipe

Outlet end of filler pipe
Filling volume

Inlet end of filler pipe
Changeover valve
Refuelling venting line
Fuel vapour filter
Refuelling venting device
Non-return valve
Operational venting connectors
Operational venting lines

Refuelling venting valve
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Claims

1. Fuel tank for a motor vehicle with at least one
filler pipe (3) which extends at 1least partially
outside the filling volume (5) of the tank, with at
least one refuelling venting path from a refuelling
venting device (10) to a fuel vapour filter (9) and
with at least one operational venting path to the fuel

vapour filter (9), comprising at least one operational
venting line (13), characterized in that the
operational venting 1line (13), relative to the

installed position of the fuel tank, is attached to the
filler pipe below the maximum possible liquid level in
the filler pipe (3) as dictated by the design of the
tank.

2. Fuel tank according to Claim 1, characterized in
that the operational venting line (13), relative to the
installed position of the fuel tank, is attached to the
filler pipe (3) in a region below the maximum possible
liquid 1level up to approximately 20 cm above the

maximum possible liquid level in the fuel tank.

3. Fuel tank according to Claim 1 or 2, characterized
in that the operational venting 1line (13) is attached

to the filler pipe (3) outside the filling volume (5).

4. Fuel tank according to one of Claims 1 to 3,
characterized in that the filler pipe (3) is attached
to the fuel tank (1) at floor level.

5. Fuel tank according to one of Claims 1 to 4,
characterized in that the operational venting line (13)
is attached to the filler pipe (3) in the region of the
end which faces the fuel tank.

6. Fuel tank according to Claim 1, characterized in
that the operational venting line (13) is attached to
the filler pipe (3) inside the tank.
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7. Fuel tank according to Claim 6, characterized in
that the operational venting 1line (13) comprises at
least one operational venting connector (12) which in
the installed position of the fuel tank discharges into
the filling volume (5) above the maximum tank filling
level, in the normal position of the fuel tank (1) the
operational venting connector (12) being open in an
unpressurized state towards the filling volume (5) of
the tank.

8. Fuel tank according to one of Claims 6 to 7,
characterized in that the operational venting line (13)
is attached to the outlet end (4) of the filler pipe
(3).

9. Fuel tank according to one of Claims 1 to 8,
characterized in that the operational venting connector
(12) is configured as a line end which is open towards

the filling volume (5).

10. Fuel tank according to one of Claims 1 to 9,
characterized in that the filler pipe (3) inside the
tank is provided with a closure device, preferably with
a non-return valve (11), and in that the operational
venting line (13) is attached to the filler pipe (3)
upstream of the closure device in the direction of flow

of the fuel flowing into the tank.
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