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A FUEL TANK ARRANGEMENT FOR A
DUAL FUEL INTERNAL COMBUSTION
ENGINE

BACKGROUND AND SUMMARY

[0001] The present invention relates to a fuel tank arrange-
ment for dual fuel internal combustion engine of a vehicle.
The invention also relates to a vehicle comprising such a fuel
tank arrangement. The invention is applicable on vehicles, in
particularly low, medium and heavy duty vehicles com-
monly referred to as trucks. Although the invention will
mainly be described in relation to a truck, it may also be
applicable for other type of vehicles such as e.g. working
machines, cars, etc.

[0002] In relation to propulsion systems for vehicles, such
as heavy duty vehicles, internal combustion engines are
frequently used. These internal combustion engines are most
often propelled by a combustible fuel such as e.g. diesel or
petrol. However, in order to further reduce engine emissions
of the vehicles, alternative propulsion methods and/or fuels
are being used, either alone or in combination with the well
known combustible fuels. These may include, for example,
ethanol or electrical propulsion from an electric machine,
etc.

[0003] As a further alternative, a combustible gas, such as
e.g. compressed or liquefied natural gas, DME, biogas, etc.
has been found a suitable propulsion fuel for vehicles in the
form of trucks. The combustible gas can be used in combi-
nation with the combustible fuel for propelling the internal
combustion engine, in the following referred to as a dual fuel
internal combustion engine. Since the residuals from the
combustible gas are relatively environmentally friendly in
comparison to e.g. combustible fuels, pollution from the
emissions may be reduced for these types of engines.
[0004] However, for the above described dual fuel internal
combustion engines there is a risk that combustible gas can
leak from the engine back to the diesel tank. Combustible
gas is in these cases mixed with the combustible fuel in the
fuel tank and there is a risk that the gases leak to the ambient
environment therefrom.

[0005] US 2012/0325180 relates to a method for operating
an electrically controlled dual fuel compression ignition
engine. US 2012/0325180 describes a natural gas tank
connected to a gas fuel common rail, and a file tank which
is connected, to a liquid fuel common rail. Natural gas and
liquid fuel are mixed in a coaxial quill assembly before
being provided into the cylinders of the engine. Further-
more, a drain outlet is fluidly connected to the fuel tank to
drain fuel from the injectors to the fuel tank. However, US
2012/0325180 is still in need of further development with
regards to handling of gases in case of leakage.

[0006] Furthermore, US 2010/0083938 relates to a marine
carbon canister. In detail, US 2010/0083938 relates to a fuel
tank vent system that includes a carbon canister. Fuel vapor
discharged from the fuel tank included in the engine fuel
system flows during certain conditions into the carbon
canister to encounter charcoal stored in the carbon canister.
[0007] It is desirable to provide a fuel tank arrangement
which at least partially overcomes the deficiencies of the
prior art.

[0008] According to a first aspect of the present invention,
there is provided a fuel tank arrangement for a dual fuel
internal combustion engine, the fuel tank arrangement com-
prising a fuel tank arranged to supply liquid fuel to the dual
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fuel internal combustion engine, wherein the fuel tank
arrangement comprises a return conduit connected to the
fuel tank and configured to supply leaked fuel from the dual
fuel internal combustion engine to the fuel tank, wherein the
fuel tank arrangement comprises a first fuel separation
arrangement positioned in fluid communication between the
fuel tank and an outlet to an ambient environment thereof.
[0009] A dual fuel internal combustion engine should be
understood to mean a combustion engine which can be
propelled by both a combustible gas and a combustible fuel,
or a mixture thereof. The combustible fuel may, for example,
be diesel or petrol. However, the present invention should
not be construed as limited to any specific alternative.
[0010] Furthermore, a fuel separation arrangement should
be understood to mean an arrangement which is able to
separate liquids from gases, or vice versa, which will be
described further below. Still further the wording “fluid
communication” should in the following and throughout the
description be interpreted as valid for fluids in liquid phase
as well as in gas phase.

[0011] When combustible gas ends up in the fuel tank,
there is an increase in pressure therein which is in need of
ventilation. The ventilation may thus be necessary in order
to avoid e.g. burst of the tank. An advantage of the present
invention is thus that combustible gases which have acci-
dentally leaked from the dual fuel internal combustion
engine into the fuel tank can be separated from the com-
bustible fuel during venting. Hereby, the combustible fuel
can, by means of the first fuel separation arrangement, be
returned to e.g. the fuel tank, while the combustible gas,
which is relatively free from mixture with combustible fuel,
can be directed towards the ambient environment of the
vehicle. It is thus a reduced risk of spilling liquid fuel. As an
example, it may be beneficial to vent the combustible gas at
the top of a so-called vent stack of the vehicle, which is
positioned above the chassis department of the vehicle. An
advantage is thus that the combustible gases will be vented
at a position which is free from inhalation since the density
of the combustible gas is lower than air and will thus rise
from a relatively high position. A further advantage of
venting the combustible gas at the relatively high position of
the vehicle is that there is a reduced risk of gas ignition since
the environment at the vent stack is free from high tempera-
ture vehicle components.

[0012] Furthermore, throughout the entire description of
the application, the wordings “above” and “below” should
be understood to relate to a vertical direction of the vehicle.
The vertical direction should be seen in relation to a vehicle
standing on a relatively flat/horizontal surface. Likewise, the
wordings “upper” and “lower” should also be understood to
relate to a vertical direction of the vehicle.

[0013] According to an example embodiment, the fuel
tank arrangement may comprise a gas tank arranged to
supply combustible gas to the dual fuel internal combustion
engine.

[0014] The wording “combustible gas™ should in the fol-
lowing and throughout the entire description be interpreted
as a gas which can be ignited, either self-ignited by com-
pression or be ignited by e.g. a spark plug. The invention
should thus not be limited to any specific combustible gas.
However, as a non-limiting example, the combustible gas
may be natural gas, which is described further below. Other
alternatives are of course conceivable such as e.g. H2, DME,
biogas, gaseous hydrocarbons, etc. The combustible gas
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which can be provided in the gas tank can be in liquid phase
and in gas phase. Hence, the wording “combustible gas”
should be interpreted to include liquefied gas as well as gas
in gas phase.

[0015] According to an example embodiment, the gas tank
may be a pressurized gas tank. A pressurized gas tank, or a
pressure vessel, is advantageous since it can store high-
pressure gas which is suitable for propelling, the dual fuel
internal combustion engine.

[0016] According torn example embodiment, the first fuel
separation arrangement may be positioned at an upper level
of the fuel tank.

[0017] As described above, the upper level of the fuel tank
should be understood as an upper position of the fuel tank as
seen in the vertical direction of the vehicle when the vehicle
is standing on a relatively horizontal surface. Hence, the
upper level of the fuel tank is not the upper position of the
tank when the vehicle is standing/driving in an uphill or a
downhill slope etc. Positioning the first fuel separation
arrangement at the upper level of the fuel tank thus, ensures
that combustible gas present in the fuel tank will be provided
there through since it will rise towards the surface of the
liquid fuel.

[0018] According to an example embodiment, the first fuel
separation arrangement may comprise a cavity, at least one
inlet through-hole between the cavity and the fuel tank, a
return through-hole between the cavity and the fuel tank, and
an outlet conduit in fluid communication with the outlet to
the ambient environment.

[0019] When the mixture of liquid fuel and combustible
gas enters the cavity of the first fuel separation arrangement
through the at least one inlet through-hole, the mixture will
be directed towards an inner surface of the cavity. Hereby,
the velocity of the mixture will be reduced. Due to gravity,
the relatively heavy liquid fuel will be directed downwards
through the return through-hole back to the fuel tank while
the combustible gas, which has a density lower than air, will
rise and be directed through the outlet conduit. Accordingly,
and as an example embodiment, the at least one inlet
through-hole may be arranged at a position between the
return through-hole and the outlet conduit, as seen in a
vertical direction thereof. The outlet conduit is thus posi-
tioned above the return through-hole.

[0020] According to an example embodiment, a cross-
sectional area of the at least one inlet through-hole may he
smaller than a cross-sectional area of the cavity. An advan-
tage is that the velocity of the mixture, of fuel and combus-
tible gas will be reduced which will further ensure that the
heavier liquid fuels will be directed downwards and back
into the fuel tank.

[0021] According to an example embodiment, the fuel
tank arrangement may comprise a second fuel separation
arrangement positioned in fluid communication between the
first fuel separation arrangement and the outlet to the ambi-
ent environment.

[0022] An advantage of using a second fuel separation
arrangement is that it is further ensured that liquid fuels will
not be leaked to the ambient environment. Hence, in the
unlikely event that liquid fuel will be present as a mixture
with combustible gas downstream the first fuel separation
arrangement; the second fuel separation arrangement will
further reduce the probability of liquid fuel leakage to the
ambient environment thereof. A further advantage of the
second fuel separation arrangement is that e.g. rain water
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from the ambient environment that has entered the second
fuel separation arrangement will be separated and prevented
from entering the fuel tank. The second fuel separation
arrangement thus has a dual function of preventing liquid
fuel from being directed to the ambient environment and
rain water from the ambient environment from entering the
fuel tank.

[0023] According to an example embodiment, the second
fuel separation arrangement may comprise an inlet conduit
and an outlet conduit arranged in fluid communication with
each other. According to an example embodiment, the inlet
conduit may be positioned relative to the outlet conduit with
an angle between 65-115 degrees.

[0024] Hereby, the mixture of liquid fuel and combustible
gas will be directed through the inlet conduit and hit the
inner surface of the outlet conduit. Hereby, the velocity of
the mixture will be reduced and the liquid fuel will be
directed downwards to a drain tank, or the like, and the
combustible gas will be directed upwards towards the ambi-
ent environment.

[0025] According to an example embodiment, a cross-
sectional area of the inlet conduit of the second fuel sepa-
ration arrangement may be smaller than a cross-sectional
area of the outlet conduit of the second fuel separation
arrangement. An advantage is that the velocity of the mix-
ture of liquid fuel and combustible gas will be reduced when
entering the outlet conduit, which will further ensure that the
heavier liquid fuel will be directed downwards to e.g. a drain
tank or back to the fuel tank.

[0026] According to an example embodiment, the fuel
tank arrangement may comprise a conduit connected
upstream the inlet conduit of the second fuel separation
arrangement, wherein the conduit and the inlet conduit of the
second fuel separation arrangement are arranged approxi-
mately perpendicular relative to each other.

[0027] Hereby, a further position is provided where the
velocity of the mixture of liquid fuel and combustible gas
can be reduced. This is due to the fact that the mixture will
hit the inner surface of the inlet conduit. The wording
“perpendicular” should be understood to include normal
tolerances.

[0028] According to an example embodiment, the fuel
tank arrangement may comprise a pressure relief valve
positioned downstream the first fuel separation arrangement.

[0029] An advantage of the pressure relief valve is that a
safety device is provided for the fuel tank such that the
pressure in the fuel tank will be kept at acceptable levels.
Hence, the risk of bursting the fuel tank is reduced.

[0030] According to an example embodiment, the outlet to
the ambient environment may be positioned at a level
vertically above a vehicle compartment of a vehicle to which
the fuel tank arrangement is mounted. As described above,
an advantage is that the combustible gas will be vented to the
ambient environment at a position which, people will not be
able to inhale them. Since the density of the combustible gas
is lower than air, the combustible gas will thus rise from this
relatively high position.

[0031] According to a second aspect of the present inven-
tion, there is provided a vehicle comprising a dual fuel
internal combustion engine for propulsion thereof, wherein
the vehicle comprises a fuel tank arrangement according to
any one of the above described example embodiments of the
first aspect of the present invention.
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[0032] Effects and features of this second aspect are
largely analogous to those described above in relation to the
first aspect of the present invention.

[0033] Further features of, and advantages with, the pres-
ent invention will become apparent when studying the
appended claims and the following description. The skilled
person realize that different features of the present invention
may be combined to create embodiments other than those
described in the following, without departing from the scope
of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above, as well as, additional features and
advantages of the present invention, will be better under-
stood through the following illustrative and non-limiting
detailed description of exemplary embodiments of the pres-
ent invention, wherein:

[0035] FIG. 11is a lateral side view illustrating an example
embodiment of a vehicle in the form of a truck;

[0036] FIG. 2 is a schematic view illustrating an example
embodiment of the fuel tank arrangement according to the
present invention.

[0037] FIG. 3 is a cross-sectional side view of the first fuel
separation arrangement according to an example embodi-
ment of the present invention; and

[0038] FIG. 4 is a cross-sectional side view of the second
fuel separation arrangement according to an example
embodiment of the present invention.

DETAILED DESCRIPTION

[0039] The present invention will now he described more
fully hereinafter with reference to the accompanying draw-
ings, in which an exemplary embodiment of the invention is
shown. The invention may, however, be embodied in many
different forms and should not be construed as limited to the
embodiment set forth herein; rather, this embodiment is
provided for thoroughness and completeness. Like reference
character refer to like elements throughout the description.
[0040] With particular reference to FIG. 1, there is pro-
vided a vehicle 1 comprising a dual fuel internal combustion
engine 200. The dual fuel internal combustion engine 200 is
connected to a fuel tank arrangement 100, such as e.g. a
diesel tank, and to a gas tank (110 in FIG. 1 The fuel tank
arrangement 100 and the gas tank 110 will be described in
further detail below in relation to the description of FIG. 2.
The dual fuel internal combustion engine 200 is hence
propelled by both convention fuel such as, e.g. diesel or
petrol, as well as by a combustible gas such as e.g. com-
pressed natural gas, DME, biogas, etc. For simplicity of
understanding, the combustible gas will in the following be
referred to as natural gas, which should not be construed as
limiting since the inventive concept is applicable for other
type of gaseous fuels as well. The vehicle 1 depicted in FIG.
1 is a heavy duty vehicle, here in the form of a truck, for
which the inventive fuel tank arrangement 100, which will
be described further below, is particularly suitable for.

[0041] Now, with reference to FIG. 2, a schematic view of
an example embodiment of the fuel tank arrangement 100
according to the present invention is depicted. The fuel tank
arrangement 100 comprises a fuel tank 102 for storing/
containing liquid fuel such as e.g. diesel or petrol, etc. The
fuel tank 102 is thus arranged in fluid communication with
a dual fuel internal combustion engine 200 via a the conduit
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103. The fuel tank arrangement 100 further comprises a
combustible gas tank 110 arranged in fluid communication
with the dual fuel internal combustion engine 200. More
particularly, the combustible gas tank 110 is arranged in fluid
communication with the fuel injection system (not shown)
of the dual fuel internal combustion engine 200 via a gas
conduit 105. Accordingly, the dual fuel internal combustion
engine 200 is propelled by both liquid fuel as well as natural
gas. The combustible gas tank 110 is preferably a gas
pressure vessel arranged to store/contain compressed natural
gas, in liquid phase as well as in gas phase. According to a
non-limiting example, the dual fuel internal combustion
engine may be propelled by up to 95% by natural gas, and
thus approximately 5% by liquid fuel.

[0042] Furthermore, a return conduit 104 is arranged in
fluid communication between the dual fuel internal com-
bustion engine 200 and the fuel tank 102. More specifically,
the return conduit 104 is arranged in connection with the fuel
injection system of the dual fuel internal combustion engine
200. The return conduit 104 may also be arranged in
communication with a combustion chamber (not shown) of
the dual fuel internal combustion engine 200. In cases when
there is a leakage from the dual fuel internal combustion
engine 200, a mixture of liquid fuel and natural gas will be
delivered to the fuel tank 102. In the example embodiment,
the mixture will be delivered the bottom, or lower portion,
of the fuel tank 102, and the gas bubbles will then rise
towards the surface of the liquid fuel.

[0043] Moreover, a first fuel separation arrangement 106
is positioned in fluid communication with the fuel tank 102.
More specifically, and according to the example embodi-
ment depicted in FIG. 2, the first fuel separation arrange-
ment 106 is connected to an upper level, i.e. an upper
portion, of the fuel tank 102 as seen in the vertical direction
thereof. The first fuel separation arrangement 106 is thus
configured to, when liquid fuel and natural gas are received
therein, separate the liquid fuel from the natural gas, and
thus return the main portion of the liquid fuel back to the fuel
tank 102 and transport the natural gas through an outlet
conduit 208 arranged downstream the fuel tank 102. A
further detailed description of an example embodiment of
the first fuel separation arrangement 106 will be given below
in relation to the description of FIG. 3. Also, a valve
arrangement, in FIG. 2 depicted as a pressure relief valve
114, is arranged downstream the first fuel separation
arrangement 106. The pressure relief valve 114 is arranged
to be positioned in an opened state for allowing gas to be
delivered there through when the pressure in fuel tank 102
exceeds a predetermined pressure limit. Hereby, natural gas
is vented from the fuel tank 102 when the pressure in the fuel
tank exceeds such predetermined pressure limit. According
to a non-limiting example, the pressure relief valve 114 may
have an opening pressure range of 0.2 to 0.5 bar.

[0044] Furthermore, a second fuel separation arrangement
112 is positioned downstream the pressure relief valve 114.
The purpose of the second fuel separation arrangement 112
is to further ensure that liquid fuel is separated from natural
gas. Hence, in the unlikely event that liquid fuel is still
present as a mixture with natural gas downstream the first
fuel separation arrangement 106, the second fuel separation
arrangement 112 will hence ensure that the remaining liquid
fuel is separated from the natural gas. The separated liquid
fuel will be delivered from the second fuel separation
arrangement 112 through a conduit 305 to a drain tank or to
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the fuel tank 102. The conduit 305 may also comprise a plug
(not shown) or the like which is arranged to maintain the
liquid fuel in the conduit 305. The natural gas on the other
hand will be directed towards an outlet 108 to the ambient
environment via an outlet conduit 304. Still further, the
second fuel separation arrangement 112 also prevents e.g.
rain water from the ambient environment to be transported
down to the fuel tank 102. Accordingly, the second fuel
separation arrangement 112 also separates rain water, or
other fluids that may enter the system from the outside, from
entering the fuel tank 102. A further detailed description of
an example embodiment of the second fuel separation
arrangement 112 will be given below in relation to the
description of FIG. 4.

[0045] Still further, the outlet 108 to the ambient environ-
ment is arranged downstream the second fuel separation
arrangement 112. According to an example embodiment, the
outlet 108 to the ambient environment is positioned at the
vent stack (not shown) of the vehicle 1 above the vehicle
chassis compartment. In the event that natural gas is leaked
to the ambient environment, the safest position to leak the
natural gas is at the relatively high point above, and behind,
the chassis compartment of the vehicle 1, which position is
free from high temperature vehicle components.

[0046] The fuel tank arrangement 100 further comprises
an air vent valve 107 and an air filter 109, positioned
downstream the air vent valve 107, as seen from the fuel
tank side, for ventilation of air present in the fuel tank 102.
The air vent valve 107 and the air filter 109 are, in the
example embodiment depicted in FIG. 2, arranged in fluid
communication between the fuel tank 102 and the second
fuel separation arrangement 112 via a separate air conduit
111. Filtered air is necessary to add to the fuel tank 102 when
liquid fuel is provided to e.g. the dual fuel internal combus-
tion engine 200. Hence, the air vent valve 107 and the air
filter 109 separate particles present in the air before the air
enters the fuel tank 102.

[0047] In order to describe the fuel separation in further
detail, the following will describe example embodiments of
the first 106 and second 112 fuel separation arrangements.
Reference is therefore first made to FIG. 3 which illustrates
an example embodiment of the first fuel separation arrange-
ment 106.

[0048] Turning to FIG. 3, a cross-sectional side view of an
example embodiment of the first fuel separation arrange-
ment 106 is depicted. As can be seen from FIG. 3, the first
fuel separation arrangement 106 is positioned at the upper
level of the fuel tank 102 and comprises a cavity 202
arranged to receive a mixture of liquid fuel and natural gas
from the fuel tank 102 via inlet through-holes 204. In the
illustrated embodiment, four (of which three is depicted in
FIG. 3 due to the cross-sectional illustration) inlet through-
holes 204 are arranged in the first fuel separation arrange-
ment 106. However, the invention is not limited to a specific
number of through-holes and other alternatives are of course
conceivable, such as two, three, five, six, etc. The cross-
sectional area of the inlet through-holes 204. i.e. the sum of
the cross-sectional areas of the inlet through-holes 204, is
preferably smaller than the cross-sectional area of the cavity
202. Hereby, the velocity of the mixture of liquid fuel and
natural gas will be reduced when entering the cavity 202.
Also, the cavity 202 comprises an inner wall surface 205
which is arranged approximately perpendicular to the direc-
tion of the fluids in the inlet through-holes 204. Thus, the
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mixture of liquid fuel and natural gas will be directed from
the fuel tank 102 into the inlet through-holes 204 and further
into the cavity 202 where it will hit the inner wall surface
205 of the cavity 202. Due to the reduction of velocity when
entering the cavity 202 and the inner wall surface 205 of the
cavity 202, the liquid fuel, which has a higher density than
the natural gas, will be directed downwards into the fuel tank
102 via a return through-hole 206. The natural gas on the
other hand, which density is less than air, will rise through
an outlet conduit 208 and directed away from the first fuel
separation arrangement 106. Still further, an edge portion
209, formed by the smaller cross-sectional area of the outlet
conduit 208 in comparison to the cross-sectional area of the
cavity 202, is arranged at an upper portion of the cavity 202
for preventing liquid fuels from rising into the outlet conduit
208 due to the capillary effect.

[0049] For simplicity of understanding, the mixture of
liquid fuel and natural gas and air entering the inlet through-
holes 204 is depicted by the arrows 201, the liquid fuel
directed back to the fuel tank 102 is depicted by the arrows
203 and the natural gas and air rising through the outlet
conduit 208 is depicted by the arrows 207.

[0050] Reference is now made to FIG. 4 which illustrates
a cross-sectional side view of an example embodiment of the
second fuel separation arrangement 112. The second fuel
separation arrangement 112 comprises an inlet conduit 302,
an outlet conduit 304 and a conduit 305 to the drain tank, the
fuel tank 102 or a plug (not shown) as described above. The
inlet conduit 302 is in the example embodiment of FIG. 4
connected to a conduit 306. The conduit 306 and the inlet
conduit 302 are arranged approximately perpendicular to
each other such that an approximately 90 degrees bend is
arranged there between. Hereby, when the mixture of liquid
fuel and natural gas hits an inner surface 303 of the inlet
conduit 302, at least a portion of the liquid fuel will, due to
gravity, fall down back through the conduit 306.

[0051] Furthermore, a cross-sectional area of the outlet
conduit 304 is larger than a cross-sectional area of the inlet
conduit 302. Hereby, the velocity of the mixture will be
reduced when entering the outlet conduit 304. Still further,
the inlet conduit 302 and the outlet conduit 304 may be
arranged approximately perpendicular to each other and the
outlet conduit 304 comprises an inner wall surface 307.
Thus, when the mixture of liquid fuel and natural gas enters
the outlet conduit 304, the velocity thereof will be reduced
and the mixture will hit the inner wail surface 307. Hereby,
the liquid fuel, which density is heavier than the natural gas,
will be directed downwards into the conduit 305, while the
natural gas, which density is less than air will rise through
the outlet conduit 304. Although FIG. 4 illustrates that the
inlet conduit 302 and the outlet conduit 304 are arranged
perpendicular to each other, it should be readily understood
that normal tolerances are within the scope of the present
invention. For example, the inlet conduit 302 may be
arranged within e.g. 65-115 degrees relative to the outlet
conduit 304.

[0052] Still further, the outlet conduit 304 comprises an
edge portion 309 for preventing liquid fuel from being
directed through the outlet conduit 304 due to the capillary
effect. The edge portion 309 delimits the outlet conduit 304
into first and second outlet conduits, wherein the first outlet
conduit has a larger cross-sectional area than the second
outlet conduit. For simplicity of understanding, liquid fuel is
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depicted by the dashed arrows denoted by 311, while the
natural gas and air is depicted by the solid arrows 313.
[0053] In order to sum up the flow process of the mixture
of liquid fuel and natural gas according to the present
invention, reference is made to FIG. 2-4. As seen in FIG. 2,
the dual fuel internal combustion engine 200 is provided
with natural gas from the gas tank 110 and/or provided with
liquid fuel from the fuel tank 102 for propulsion thereof. The
mixture of natural gas and liquid fuel is delivered to the fuel
injection system of the dual fuel internal combustion engine
200 and in the event that the mixture is leaked, it is delivered
to the fuel tank 102 via the return conduit 104.
[0054] Furthermore, the natural gas, which is delivered to
a bottom portion of the fuel tank 102 will rise towards the
surface of the liquid fuel present in the fuel tank 102.
Hereby, natural gas will thus be provided in the area of the
fuel tank 102 delimited by an inner surface of the fuel tank
102 and the surface of the liquid fuel. Since it is unbeneficial
to maintain natural gas in the fuel tank 102, there is a need
to vent the fuel tank 102. This may be executed when the
pressure in the fuel tank 102 exceeds a predetermined
pressure threshold limit which can be controlled by the
pressure relief valve 114. When the natural gas present in the
fuel tank 102 is to be vented, the natural gas is provided into
the first fuel separation arrangement 106. The first fuel
separation arrangement 106 is configured to separate liquid
fuel that may be accidentally mixed with the natural gas. The
liquid fuel is directed back to the fuel tank 102 while the
natural gas is directed through the outlet conduit 208 and
towards the second fuel separation arrangement 112.
[0055] The natural gas is thus directed from the first fuel
separation arrangement 106 towards the second fuel sepa-
ration arrangement 112 and in the unlikely event that liquid
fuel is still present as a mix with natural gas when entering
the second fuel separation arrangement 112, the second fuel
separation arrangement 112 is configured to direct the liquid
fuel through the conduit 305 while the natural gas is directed
through the outlet conduit 304 of the second fuel separation
arrangement 112. The liquid fuel may be directed to a drain
tank, to the fuel tank 102 or to a plug arranged in the conduit
305 for controllably draining the liquid fuel at a suitable
position. The natural gas may be directed from the outlet
conduit 304 of the second fuel separation arrangement 112
and to the ambient environment via the outlet 108 arranged
at the vent stack of the vehicle 1, above and behind the
chassis compartment thereof.
[0056] It is to be understood that the present invention is
not limited to the embodiments described above and illus-
trated in the drawings; rather, the skilled person will recog-
nize that many changes and modifications may be made
within the scope of the appended claims. For example, the
fuel tank arrangement 100 may in addition comprise a
further pressure relief valve (not shown) in direct fluid
communication between the fuel tank 102 and the ambient
environment. This further pressure relief valve is beneficial
in the unlikely event that the pressure relief valve 114
downstream the first fuel separation arrangement 106 is
blocked for some reason and the pressure in the fuel tank
increases to critical levels and needs to be ventilated.

1. A fuel tank arrangement for a dual fuel internal com-
bustion engine, the fuel tank arrangement comprising a fuel
tank arranged to supply liquid fuel to the dual fuel internal
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combustion engine, wherein the fuel tank arrangement com-
prises a return conduit connected to the fuel tank and
configured to supply leaked fuel from the dual fuel internal
combustion engine to the fuel tank, wherein the fuel tank
arrangement comprises a first fuel separation arrangement
positioned in fluid communication between the fuel tank and
an outlet to an ambient environment thereof, wherein the
first fuel separation arrangement comprising a cavity, at least
one inlet through-hole between the cavity and the fuel tank,
a return through-hole between the cavity and the fuel tank,
and an outlet conduit in fluid communication with the outlet
to the ambient environment, wherein a cross-sectional area
of the at least one inlet through-hole is smaller than a
cross-sectional area of the cavity.

2. The fuel tank arrangement at to claim 1, wherein the
fuel tank arrangement comprises a gas tank arranged to
supply combustible gas to the dual fuel internal combustion
engine.

3. The fuel tank arrangement according to claim 2,
wherein the gas tank is a pressurized gas tank.

4. The fuel tank arrangement according to claim 1,
wherein the first fuel separation arrangement is positioned at
an upper level of the fuel tank.

5. The fuel tank arrangement according to claim 1,
wherein the fuel tank arrangement comprises a second fuel
separation arrangement positioned in fluid communication
between the first fuel separation arrangement and the outlet
to the ambient environment.

6. The fuel tank arrangement according to claim 5,
wherein the second fuel separation arrangement comprises
an inlet conduit and an outlet conduit arranged in fluid
communication with each other.

7. The fuel tank arrangement according to claim 6,
wherein the inlet conduit is positioned relative to the outlet
conduit with an angle between 65-115 degrees.

8. The fuel tank arrangement according to claim 6,
wherein a cross-sectional area of the inlet conduit of the
second fuel separation arrangement is smaller than a cross-
sectional area of the outlet conduit of the second fuel
separation arrangement.

9. The fuel tank arrangement according to claim 6,
wherein the fuel tank arrangement comprises a conduit
connected upstream the inlet conduit of the second fuel
separation arrangement, wherein the conduit and the inlet
conduit of the second fuel separation arrangement are
arranged approximately perpendicular relative to each other.

10. The fuel tank arrangement according to claim 1,
wherein the fuel tank arrangement comprises a pressure
relief valve positioned downstream the first fuel separation
arrangement.

11. The fuel tank arrangement according to claim 1,
wherein the outlet to the ambient environment is positioned
at a level vertically above a vehicle compartment of a
vehicle to which the fuel tank arrangement is mounted.

12. A vehicle comprising a dual fuel internal combustion
engine for propulsion thereof, wherein the vehicle comprises
a fuel tank arrangement according to claim 1.

13-14. (canceled)



