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(54) FUEL VAPOR PURGE DEVICE

(57) A fuel vapour purge device (2, 2’) for a charger
(3) in an air intake system (1) of a combustion engine,
the fuel vapor purge device (2, 2’) comprises an integrally
formed nozzle element (5, 5’) having an inlet portion (7,
7’) for receiving pressurized air (F2) from the charger (3),
wherein the inlet portion (7, 7’) has a decreasing cross
section in the direction of a pressurized air flow (F2) for
forming a nozzle (14, 14’), an expansion portion (8, 8’)
attached to the inlet portion (7, 7’), wherein the expansion
portion (8, 8’) comprises a lateral opening (15, 15’) for
drawing in fuel vapor (F1) from a fuel vapor supply (4)
into the expansion portion (8, 8’), and an outlet portion
(9, 9’) attached to the expansion portion (8, 8’) for sup-
plying a mixture (F3) of expanded pressurized air (F2)
and the drawn in fuel vapor (F1) to the charger (3). The
device further comprises an air duct part (6, 6’) for sup-
plying atmospheric air (F5) and said mixture (F3) to the
charger (3). The air duct part (6, 6’) includes a main duct
(10, 10’) for receiving the atmospheric air (F5) and com-
bining the atmospheric air (F5) and said mixture (F3), a
fuel vapor section (11, 11’) for receiving the fuel vapor
(F1) from the fuel vapor supply (4), wherein the fuel vapor
section (11, 11’) is coupled to the lateral opening (15,
15’), a receiving section (12, 12’) for accommodating the
nozzle element (5,5’), and an outlet section (13, 13’) cou-
pled to the outlet portion (9, 9’) of the nozzle element (5,
5’), wherein the outlet section (13, 13’) is communica-
tively coupled to the main duct (10, 10’).



EP 3 564 519 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] This disclosure relates to a dual purge device
for a charger in an air intake system of a combustion
engine and an air intake system.

Prior art

[0002] Combustion engines for vehicles, in particular
charged combustion engines, are sometimes provided
with a dual purge system for drawing in fuel vapor for fuel
tank evaporation. US 2018/0036956 A1 disclosed an
ejector used to purge the carbon canister in a pressure-
charged engine with a venturi insert disposed in a nar-
rowing tube to induce a flow. Furthermore, an ejctor
formed by two pieces that are welded together at an in-
terface of the two parts to form an angled weld joint.
[0003] In a charged engine, often a positive pressure,
e.g. pressure higher than atmospheric pressure, exists
in the intake manifold making the purge flow of fuel vapor
difficult and/or impossible. In a dual purge device a ven-
turi nozzle is used, which is supplied with pressurized air
from the charger in order to generate a pressure gradient
and, thus, a flow of the fuel vapor through the venturi
nozzle.
[0004] In view of the above, it is an object of the present
invention to provide an improved dual purge device for
an air intake system. It is a further object to provide an
improved air intake system comprising a dual purge sys-
tem.

Disclosure of the Invention

[0005] Accordingly, a dual purge device for a charger,
in particular a turbocharger or an e-booster or compres-
sor, in an air intake system of a combustion engine is
provided. The dual purge device comprises an integrally
formed nozzle element. The nozzle element comprises
an inlet portion for receiving pressurized air from a charg-
er. The inlet portion has a tapered cross section in the
direction of a pressurized air flow for forming a nozzle.
The nozzle element further comprises an expansion por-
tion attached to the inlet portion. The expansion portion
comprises a lateral opening for drawing in fuel vapor from
a fuel vapor supply into the expansion portion. The nozzle
element further comprises an outlet portion attached to
the expansion portion for supplying a mixture of expand-
ed pressurized air and the drawn in fuel vapor to the
charger. The dual purge device further comprises an air
duct part for supplying atmospheric air and said mixture
to the charger. The air duct part comprises a main duct
for receiving the atmospheric air and combining the at-
mospheric air and said mixture. The air duct part further
comprises a fuel vapor section for receiving fuel vapor
from the fuel vapor supply. The fuel vapor section is cou-
pled to the lateral opening. The air duct part further com-

prises a receiving section for accommodating the nozzle
element. The air duct part further comprises an outlet
section coupled to the outlet portion of the nozzle ele-
ment, wherein the outlet section is communicatively cou-
pled to the main duct.
[0006] The venturi nozzle of the nozzle element in the
dual purge device causes the generation of a low pres-
sure and/or vacuum at the nozzle due to the venturi effect.
In particular, the inlet portion of the venturi nozzle causes
the generation of a low pressure and/or vacuum at the
nozzle due to the venturi effect. The inlet portion may
have a tube shape.
[0007] The lateral opening of the nozzle element is
configured to provide the generated low pressure and/or
vacuum to the fuel vapor section. The generated low
pressure and/or vacuum causes the fuel vapor supplied
through the fuel vapor section to be drawn in into the
nozzle element. In particular, the fuel vapor is drawn in
into the expansion portion of the nozzle element.
[0008] The expansion portion is, in particular, a portion
for drawing in the fuel vapor into the nozzle element and
for mixing the drawn in fuel vapor and the expanded pres-
surized air, i.e. the pressurized air passed through the
inlet portion, with each other. The expansion portion has
a larger cross section than the nozzle of the inlet portion.
The expansion portion comprises the lateral opening of
the nozzle element.
[0009] In embodiment the lateral opening has a circular
shape and is adapted to be coupled to an attached tube
or channel.
[0010] Having the expansion portion allows to efficient-
ly draw in the fuel vapor. Having the expansion portion
allows to generate a large flow of drawn in fuel vapor. In
particular, the fuel vapor can be drawn in freely through
the lateral opening into a wide space with respect to the
pre-nozzle volume of the inlet portion provided by the
expansion portion. In particular, the fuel vapor can be
drawn in without encountering an obstacle. The expan-
sion portion allows to better mix the drawn in fuel vapor
and the expanded pressurized air. Thus, the dual purge
device with the expansion portion provides an improved
flow characteristic of the drawn in fuel vapor. In particular,
the dual purge device with the expansion portion provides
an improved flow of the fuel vapor through the nozzle
element. Hence, a dual purge device with an improved
purge flow is provided. Hence, a fuel efficiency of the
combustion engine can be improved.
[0011] The outlet portion of the nozzle element can
have a tube shape.
[0012] Fuel vapor can be a mixture of air and fuel, in
particular of air and gaseous fuel or fuel droplets. Fuel
vapor is generated by purging air through a canister of a
fuel tank. Applying a dual fuel system to a charged engine
requires often a dual purge system to draw in the fuel
vapor.
[0013] The receiving section of the air duct part is con-
figured for receiving and accommodating the nozzle el-
ement, in particular for holding the nozzle element within
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the receiving section in place.
[0014] In embodiments, the nozzle element is welded,
press fitted, form fitted, glued and/or otherwise bonded
in the air duct part that itself can be part of housing.
[0015] Pressurized air (e.g. turbo-charged air) from the
charger (e.g. turbocharger) is in particular air com-
pressed by a turbocharger or compressor in general. Ex-
panded pressurized air is pressurized air that has passed
through the nozzle of the inlet portion of the nozzle ele-
ment.
[0016] According to further embodiments, the nozzle
element has a constant outer cross section along the
inlet portion, the expansion portion and the outlet portion.
[0017] Thereby, the nozzle element can be accommo-
dated in the receiving section having a constant inner
cross section, e.g. a tube.
[0018] According to further embodiments, the inlet por-
tion, the expansion portion and the outlet portion are co-
axially arranged.
[0019] A coaxial arrangement of inlet portion, the ex-
pansion portion and the outlet portion allows for an effi-
cient flow of the pressurized air through the nozzle ele-
ment.
[0020] According to further embodiments, the expan-
sion portion has a cylindrical shape.
[0021] The expansion portion may have for example
an inner cylindrical shape and/or an outer cylindrical
shape. For an expansion portion with an inner cylindrical
shape, the base area of the cylindrical shape may com-
prise the nozzle formed by the inlet portion.
[0022] According to further embodiments, the outlet
portion has an increasing cross section in the direction
of a flow of the mixture.
[0023] The outlet portion has a cross section that is
increasing in the direction of the flow of the mixture of
drawn in fuel vapor and expanded pressurized air.
Hence, the inner volume of the outlet portion widens in
the direction of the flow of the mixture of drawn in fuel
vapor and expanded pressurized air.
[0024] Having the outlet portion with the increasing
cross section allows a smooth flow of the mixture of drawn
in fuel vapor and expanded pressurized air from the ex-
pansion portion to the outlet section of the air duct part.
Hence, the outlet portion with the increasing cross sec-
tion further improves the flow of the fuel vapor through
the nozzle element.
[0025] According to further embodiments, the nozzle
element and/or the air duct part is formed by injection
molding, in particular by injection molding of plastic ma-
terial, in particular thermoplastic or thermoset material.
[0026] Thereby, the nozzle element and/or the air duct
part can be easily and efficiently manufactured. Thus,
manufacturing costs can be saved. Furthermore, the noz-
zle element can be fixedly coupled to the air duct part in
an easy manner avoiding welding, for example by a snap
or catch coupling. In particular, the geometric configura-
tion of the nozzle element and the air duct part allows for
injection molding.

[0027] According to further embodiments, the nozzle
element and the receiving section abut against each oth-
er in an axial direction at an internally protruding shoulder
of the receiving section or an externally protruding shoul-
der of the nozzle element.
[0028] By this abutting of the nozzle element and the
receiving section, the nozzle element is kept immobile
within the receiving section. Furthermore, by this abutting
of the nozzle element and the receiving section the nozzle
element is hold in place within the receiving section. In
particular, the nozzle element is hold in place within the
receiving section such that the lateral opening of the noz-
zle element is arranged at the fuel vapor section. There-
by, an advantageous flow of the fuel vapor from the fuel
vapor section to the nozzle element is possible.
[0029] In embodiments, the nozzle element and the
receiving section abut against each other in an axial di-
rection at an internally protruding shoulder of the receiv-
ing section. In particular, the nozzle element is inserted
into the receiving section until it abuts against the inter-
nally protruding shoulder of the receiving section.
[0030] In embodiments, the nozzle element and the
receiving section abut against each other in an axial di-
rection at an externally protruding shoulder of the nozzle
element. In particular.
[0031] In embodiments, the nozzle element can be
held in place by clamping the element axially between
shoulders of the nozzle element and/or the air duct part.
[0032] According to further embodiments, the nozzle
element further comprises a tube portion with a constant
cross section attached to inlet portion and extending out
of the receiving section.
[0033] In particular, the tube portion has a constant
internal cross section. The tube portion extending out of
the receiving section allows a handling of the nozzle el-
ement by handling the tube portion. The tube portion can
be used as a port or connector and may include a flange
for abutting to a rim of a receiving opening in the air duct
part.
[0034] The tube portion and the nozzle element may
be one piece, or monolithic. The tube portion and the
nozzle element are preferentially formed by injection
molding allowing their easy manufacturing.
[0035] In embodiments with the nozzle element com-
prising the tube portion, the nozzle element and the re-
ceiving section may abut against each other in an axial
direction at an externally protruding shoulder of the tube
portion of the nozzle element.
[0036] In embodiments, the tube portion and the nozzle
element are coaxially arranged. By having the coaxial
arrangement of the tube portion and the nozzle element,
the flow direction of pressurized air within the tube portion
is parallel to the flow direction within the nozzle element.
[0037] According to further embodiments, the tube por-
tion and/or the receiving portion comprises correspond-
ing coupling elements for fixedly coupling the nozzle el-
ement to the air duct part.
[0038] In particular, the tube portion and/or the receiv-
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ing portion comprises corresponding coupling elements
for fixedly coupling the nozzle element to the receiving
section of the air duct part.
[0039] The corresponding coupling element of the tube
portion and/or the corresponding coupling element of the
receiving portion may for example be formed circumfer-
ential.
[0040] The corresponding coupling element of the tube
portion may comprise an exterior coupling element, in
particular a hook, stud, bead, snap and/or catch element.
The corresponding coupling element of the receiving por-
tion may comprise a recess configured to couple with the
coupling element of the tube portion.
[0041] Having a catch or snap coupling of the nozzle
element to the air duct part avoids a welding connection
between the nozzle element to the air duct part. Having
the catch or snap coupling allows to form the nozzle el-
ement and the air duct part by injection molding.
[0042] Alternatively or additionally, the coupling be-
tween the nozzle element and the air duct part can also
be a welding connection, in particular a spin welding con-
nection.
[0043] According to further embodiments, the fuel va-
por section comprises a tube-shaped fuel vapor inlet and
a connecting channel. The connecting channel is ar-
ranged perpendicular to a longitudinal axis of the nozzle
element and attached to the lateral opening of the nozzle
element.
[0044] The connecting channel is communicatively
connected to the lateral opening of the nozzle element
for supplying the fuel vapor supplied from the tube-
shaped fuel vapor inlet through the lateral opening to the
expansion portion of the nozzle element.
[0045] Having the connecting channel arranged per-
pendicular to the longitudinal axis of the nozzle element
and attached to the lateral opening of the nozzle element
allows an efficient drawing in of fuel vapor into the nozzle
element.
[0046] In embodiments, the tube-shaped fuel vapor in-
let and the longitudinal axis of the nozzle element are
arranged in parallel to each other. In other embodiments,
the tube-shaped fuel vapor inlet and the longitudinal axis
of the nozzle element are perpendicular to each other.
This allows a flexibility of the orientation of tube-shaped
fuel vapor inlet relative to the nozzle element. Thus, a
flexible arrangement with respect to packaging con-
straints.
[0047] Alternative to the perpendicular arrangement of
the connecting channel relative to the longitudinal axis
of the nozzle element, the connecting channel can be
arranged angled with respect to the longitudinal axis of
the nozzle element with an angle in the range of 30 to
less than 90 degrees.
[0048] According to further embodiments, the outlet
section comprises a tube-shaped channel arranged per-
pendicular to the longitudinal axis of the nozzle element.
[0049] The tube-shaped channel provides a fluid con-
nection from the nozzle element and the main duct.

[0050] According to further embodiments, the air duct
part comprises a housing. The housing comprises an air
inlet port and an air outlet port for the atmospheric air
and the mixture. The main duct connects the air inlet port
and the air outlet port. The housing further comprises an
insertion opening for inserting the nozzle element into
the receiving section. The housing comprises the tube-
shaped fuel vapor inlet.
[0051] The air inlet port and/or the air outlet port may
be pipe ends and/or duct connections of the main duct.
[0052] The insertion opening may be an opening of the
insertion section for accommodating the nozzle element.
[0053] Having the housing allows to at least partially
encase the main duct, the receiving section, and the out-
let section allowing to protect these elements.
[0054] According to further embodiments, the dual
purge device further comprises a cover element attached
to the housing for at least partially covering the receiving
section, the connecting channel and the tube-shaped fuel
vapor inlet.
[0055] Having the housing allows to at least partially
encase the receiving section, the connecting channel,
the tube-shaped fuel vapor inlet and the tube portion al-
lowing to protect these elements for example against
shocks.
[0056] Having the cover allows in particular to protect
the nozzle element within the receiving section for exam-
ple against shocks.
[0057] According to further embodiments, the housing
comprises a resonator volume at least partially enclosed
by walls of the main duct, the receiving section and/or
the outlet section.
[0058] The walls of the main duct, the receiving section
and/or the outlet section may form a (partly) closed hollow
section comprising the resonator volume.
[0059] Having the resonator volume allows to reduce
noise of the dual purge system and/or the air intake sys-
tem.
[0060] According to another aspect of this disclosure
an air intake system for a charged, in particular turbo-
charged, internal combustion engine is provided. The air
intake system comprises a charger, in particular a turbo-
charger or a compressor or an e-booster, with an inlet
and an outlet. The charger being connected at its outlet
to an internal combustion engine to provide pressurized
air to the internal combustion engine. The air intake sys-
tem further comprises a fuel vapor supply for fuel vapor.
The air intake system comprises the dual purge device
as described above or below with respect to embodi-
ments. An air outlet port of the air duct is connected to
the inlet of the charger. The inlet portion is connected to
the outlet of the charger. The fuel vapor section is con-
nected to the fuel vapor supply.
[0061] Aspects and embodiments described with re-
spect to the dual purge device also apply mutatis
mutandis to the air intake system including a respective
dual purge device.
[0062] The dual purge device is connected to the fuel
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vapor supply for drawing in fuel vapor. In particular, the
fuel vapor section can be connected to the fuel vapor
supply via a purge valve.
[0063] The dual purge device is connected to the outlet
of the charger for directing pressurized air from the charg-
er to the dual purge device.
[0064] The dual purge device is configured for gener-
ating a mixture of the drawn in fuel vapor and the pres-
surized air and for supplying the mixture to the inlet of
the charger such that the inlet of the charger receives in
addition to atmospheric air also the mixture.
[0065] The fuel vapor supply may comprises a fuel tank
and an air filter.
Further possible implementations or alternative solutions
of the dual purge device and the air intake system also
encompass combinations - that are not explicitly men-
tioned herein - of features described above or below with
regard to the embodiments. The person skilled in the art
may also add individual or isolated aspects and features
to the most basic form of the invention

Brief description of the drawings

[0066] Further embodiments, features and advantag-
es of the present dual purge device will become apparent
from the subsequent description and dependent claims,
taken in conjunction with the accompanying drawings, in
which:

Fig. 1 shows a perspective view of a cross sectional
cut of a dual purge device according to a first
embodiment;

Fig. 2 shows two cross sectional views of the dual
purge device of Fig. 1;

Fig. 3 shows two perspective views of a venturi tube
of the dual purge device of Fig. 1;

Fig. 4 shows two cross sectional views of a dual
purge device according to a second embodi-
ment;

Fig. 5 shows two perspective views of a venturi tube
of the dual purge device of Fig. 4.

Fig. 6 shows a perspective view of a dual purge de-
vice of Fig. 1 and a support plate;

Fig. 7 shows a perspective view of the dual purge
device from Fig.1 and part of a housing;

Fig. 8 shows a perspective view of the dual purge of
Fig. 1 and the housing and a cover as a single
part;

Fig. 9 shows a perspective view of the dual purge
device and the housing from Fig. 8 with an

assembled cover; and

Fig. 10 shows an air intake system comprising the du-
al purge device from Fig. 1.

[0067] In the Figures, like reference numerals desig-
nate like or functionally equivalent elements, unless oth-
erwise indicated.
[0068] A first embodiment of the dual purge device 2
will be described in the following with reference to Figs.
1 to 3.
[0069] Fig. 1 shows a perspective view of a dual purge
device 2 according to the first embodiment. Fig. 2 shows
two cross sectional views of the dual purge device of Fig.
1. The right drawing of Fig. 2 shows the dual purge device
2 from Fig.1 when viewed from top. The left drawing of
Fig. 2 shows the dual purge device 2 in a cross sectional
view taken along a line A-A denoted in the right panel of
Fig. 2.
[0070] The dual purge device 2 is provided for gener-
ating a flow of fuel vapor by drawing in fuel vapor F1 to
supply it into the air supplied to a charged internal com-
bustion engine, in this embodiment a turbocharged en-
gine.
[0071] The dual purge device 2 includes a venturi tube
5 as a nozzle element. Fig. 3 shows two detailed per-
spective views of the venturi tube 5 of the first embodi-
ment. The venturi tube 5 is provided for causing a low
pressure and/or vacuum due to the venturi effect at a
venturi opening 15 as lateral opening of the venturi tube
5 to draw in the fuel vapor F1.
[0072] As can be seen from Figs. 1 to 3, the venturi
tube 5 comprises an inlet portion 7 for receiving pressu-
rized air F2 from the turbocharger 3. It is understood that
F2 is a portion of the pressurized air supplied to the com-
bustion engine of a vehicle. One may contemplate of a
bypass channel from the outlet of the turbocharger 3 to
the inlet tube 19 as explained below. The inlet portion 7
has a tapered cross section in the direction of a pressu-
rized air flow for forming a nozzle 14. The inlet portion
having the tapered cross section causes the generation
of a low pressure and/or vacuum at the nozzle 14 due to
the venturi effect.
[0073] The venturi tube 5 further comprises an expan-
sion portion 8 attached to the inlet portion 7. The expan-
sion portion 8 comprises the venturi opening 15 as lateral
opening. The low pressure and/or vacuum generated at
the nozzle 14 is provided at the venturi opening 15 to
draw in fuel vapor F1, F1’ from the fuel vapor supply 4
through the venturi opening 15 into the expansion portion
8. Thereby, the fuel vapor F1, F1’ is drawn in from the
fuel vapor supply 4 into the venturi tube 5 through a fuel
vapor pipe 11 which will be described later.
[0074] The expansion portion 8 is configured to let the
drawn in fuel vapor F1 into the venturi tube 5 and to mix
the drawn in fuel vapor F1 with the expanded pressurized
air supplied through the inlet portion 7. The expansion
portion 8 has a larger cross section than the nozzle 14
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of the inlet portion 7. Thus, the fuel vapor F1 can be drawn
in freely through the venturi opening 15 into a wide space
provided by the expansion portion 8. Hence, a large flow
of drawn in fuel vapor F1 can be generated.
[0075] The venturi tube 5 further comprises an outlet
portion 9 attached to the expansion portion 8 for supply-
ing a mixture F12’, F3 of drawn in fuel vapor and expand-
ed pressurized air to the turbocharger 3. The outlet por-
tion 9 has a cross section that is increasing in the direction
of the flow of the mixture F12’. The flow is considered to
be in parallel to an axial direction of the nozzle element
5. The axial direction can be seen along the longitudinal
extension. Hence, the outlet portion 9 widens in the di-
rection of the flow of the mixture F12’. Having the outlet
portion 9 with the increasing cross section allows a
smooth flow of the mixture F12’ from the expansion por-
tion 8 and through the outlet portion 9. This further im-
proves the flow of the fuel vapor F1, F1’, F12’ through
the venturi tube 5.
[0076] The dual purge device 2 comprises further an
air duct part 6 for supplying atmospheric air F5 and said
mixture F3 to the turbocharger 3. The air duct part 6 is a
portion of the intake pipe of the turbocharger 3. Further-
more, the air duct part 6 is part of a housing not shown
in Figs. 1 to 3. The air duct part 6 comprises a receiving
section 12 for receiving the venturi tube 5 though an
opening in the housing and/or air duct part 6, as described
later.
[0077] The air duct part 6 comprises a main duct 10
for receiving the atmospheric air F5. The main duct 10
receives the atmospheric air F5 for example from an air
filter. The main duct 10 is furthermore configured to sup-
ply the atmospheric air F5 together with the mixture F3
supplied from the venturi tube 5 to the turbocharger 3.
[0078] The air duct part 6 further comprises the fuel
vapor pipe 11, as fuel vapor section, for receiving fuel
vapor F1 from the fuel vapor supply 4 and for providing
the fuel vapor F1’ to the venturi tube 5. The fuel vapor
pipe 11 comprises a tube-shaped fuel vapor inlet 28 and
a connecting channel 18. The tube-shaped fuel vapor
inlet 28 is configured for connection with the fuel vapor
supply 4. The connecting channel 18 connects the tube-
shaped fuel vapor inlet 28 and the venturi tube 5. The
connecting channel 18 is arranged perpendicular to a
longitudinal axis of the venturi tube 5. The connecting
channel 18 is communicatively connected to the venturi
opening 15 of the venturi tube 5 for supplying the fuel
vapor F1’ supplied from the tube-shaped fuel vapor inlet
28 through the venturi opening 15 to the expansion por-
tion 8 of the venturi tube 5. The venturi tube 5 draws in
fuel vapor F1’ from the connecting channel 18 through
the venturi opening 15.
[0079] The air duct part 6 is formed by injection molding
of plastic material, e.g. thermoplastics. The fuel vapor
pipe 11 comprises a cap 22 to close a hole necessary
for demolding the channel 18 during the molding of the
air duct part 6, in particular the fuel vapor pipe 11. The
cap is, for example, welded to the distal end of the chan-

nel 18.
[0080] The air duct part 6 further comprises the receiv-
ing section 12 for receiving and accommodating the ven-
turi tube 5, as described in the following.
[0081] The venturi tube 5 further comprises a tube por-
tion 19 with a constant internal cross section attached to
inlet portion 7 and extending out of the receiving section
12. The tube portion 19 and the venturi tube 5 are mon-
olithic, in particular formed by injection molding. The tube
portion 19 and the venturi tube 5 are coaxially arranged,
which facilitates the assembly of the dual purge device 2.
[0082] The receiving section 12 accommodates the
venturi tube 5 such that the inlet portion 7, the expansion
portion 8 and the outlet portion 9 are fully accommodated
by the receiving section 12 and such that the tube portion
19 extends out of the receiving section 12 and can be
accessed. Furthermore, the venturi tube 5 and the re-
ceiving section 12 abut against each other in an axial
direction at an externally protruding shoulder 34 of the
tube portion 19. Thereby, the venturi tube 5 is held in
place within the receiving section 12 such that the venturi
opening 15 of the venturi tube 5 is arranged at the con-
necting channel 18 of the fuel vapor pipe 11. An efficient
flow of the fuel vapor F1’ from the connecting channel 18
to the inside of the venturi tube 5 is provided.
[0083] The venturi tube 5 is fixedly coupled to the re-
ceiving portion 12 of the air duct part 6. For this purpose,
the tube portion 19 comprises an exterior circumferential
coupling element 16, and the receiving portion 12 com-
prises a corresponding coupling element 17. The cou-
pling element 16 and the corresponding coupling element
17 are configured to implement a snap or catch coupling
or in an alternative embodiment configured to be welded
together, in particular be spin welded.
[0084] The air duct part 6 further comprises an outlet
section 13 attached to the receiving section 12. The outlet
section 13 comprises a tube-shaped channel 29 ar-
ranged perpendicular to the longitudinal axis of the ven-
turi tube 5. Thus, the tube-shaped channel 29 is commu-
nicatively connected to the outlet portion 9 of the venturi
tube 11. The tube-shaped channel 29 is furthermore
communicatively coupled to the main duct 10 of the air
duct part 6.
[0085] In operation of the dual purge device 2, the fuel
vapor F1 is supplied from the fuel vapor supply 4 to the
tube-shaped fuel vapor inlet 28 of the fuel vapor pipe 11.
The fuel vapor F1’ is supplied from there to the connecting
channel 18 and further to the venturi opening 15 of the
venturi tube 5.
[0086] The venturi tube 5 generates a low pressure
and/or vacuum, as described, to draw in the fuel vapor
F1’ supplied through the connecting channel 18 into the
expansion portion 8 of the venturi tube 5. Within the ex-
pansion portion 8, the fuel vapor F1’ is mixed with the
expanded pressurized air F2’ supplied through the inlet
portion 7. Thereby, the mixture F12’ of fuel vapor F1’ and
expanded pressurized air F2’ is generated. The mixture
F12’ is then supplied through the outlet portion 9 of the
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venturi tube 5 to the outlet section 13 of the air duct part
6. The mixture F3 supplied by the outlet section is then
supplied to into the air supplied to an internal combustion
engine upstream the turbocharger 3.
[0087] A second embodiment of the dual purge device
2 will be described in the following with respect to Figs.
4 and 5.
[0088] Fig. 4 shows two cross sectional views of a dual
purge device 2’ according to the second embodiment.
The right drawing of Fig. 4 shows the dual purge device
2’ in a top view (i.e. a view perspective similar to that of
Fig. 2). The left drawing of Fig. 4 shows the dual purge
device 2’ in a cross sectional view taken along a line A-
A denoted in the right panel of Fig. 4.
[0089] Fig. 5 shows two perspective views of a venturi
tube 5’ of the dual purge device 2’ of Fig. 4.
[0090] The second embodiment is similar to the first
embodiment apart from the configuration of the venturi
tube 5’ and a receiving portion 12’ of an air duct part 6’.
As will be described in detail in the following, the venturi
tube 5’ of the second embodiment does not comprise a
portion, as the tube portion 19, extending from the re-
ceiving section 12’.
[0091] Hereinafter, only those features of the second
embodiment will be described which are different from
that of the first embodiment. A description of same fea-
tures will be omitted.
[0092] As can be seen from Figs. 4 and 5, the venturi
tube 5’ of the second embodiment comprises an inlet
portion 7’ for receiving pressurized air F2 from the turbo-
charger 3. The inlet portion 7’ has a tapered cross section
in the direction of a pressurized air flow for forming a
nozzle 14’. The inlet portion having the tapered cross
section causes the generation of a low pressure and/or
vacuum at the nozzle 14’ due to the venturi effect.
[0093] The venturi tube 5’ further comprises an expan-
sion portion 8’ attached to the inlet portion 7’. The expan-
sion portion 8’ comprises a venturi opening 15’ as lateral
opening. The low pressure and/or vacuum generated at
the nozzle 14’ is provided at the venturi opening 15’ to
draw in fuel vapor F1, F1’ from the fuel vapor supply 4
through the venturi opening 15’ into the expansion portion
8’ of the venturi tube 5’.
[0094] Thereby, the fuel vapor F1, F1’ is drawn in from
the fuel vapor supply 4 into the venturi tube 5’ through a
fuel vapor pipe 11’. The fuel vapor pipe 11’ is similar to
the fuel vapor pipe 11 of the first embodiment.
[0095] The expansion portion 8’ is configured to let the
drawn in fuel vapor F1’ into the venturi tube 5’ and to mix
the drawn in fuel vapor F1’ with the expanded pressurized
air F2’ supplied through the inlet portion 7’. The expan-
sion portion 8’ has a larger cross section than the nozzle
14’ of the inlet portion 7’. Thus, the fuel vapor F1’ can be
drawn in freely through the venturi opening 15’ into a
wide space provided by the expansion portion 8’. Hence,
a large flow of drawn in fuel vapor F1’ can be generated.
[0096] The venturi tube 5’ further comprises an outlet
portion 9’ attached to the expansion portion 8’ for sup-

plying a mixture F12’ of drawn in fuel vapor F1’ and ex-
panded pressurized air F2’ to an outlet section 13’ of the
air duct part 6’. The mixture F3 is then further supplied
to the turbocharger 3. The outlet portion 9’ has a cross
section that is increasing in the direction of the flow of
the mixture F12’. Hence, the outlet portion 9’ widens in
the direction of the flow of the mixture F12’. Having the
outlet portion 9’ with the increasing cross section allows
a smooth flow of the mixture F12’ from the expansion
portion 8’ and through the outlet portion 9’. This further
improves the flow of the fuel vapor F1, F1’ F12’ through
the venturi tube 5’.
[0097] The air duct part 6’ further comprises a receiving
section 12’ for accommodating the venturi tube 5’, as
described in the following.
[0098] The receiving section 12’ of the second embod-
iment has an internal constant cross section. Further-
more, the receiving section 12’ has internally protruding
shoulder 33. The internally protruding shoulder 33 is in
particular at least particularly circumferentially formed at
the inside of the receiving section 12’.
[0099] The receiving section 12’ accommodates the
venturi tube 5’ such that the venturi tube 5’ is fully ac-
commodated in the interior of receiving section 12’. In
particular, no portion of the venturi tube 5’ extends out
of the receiving section 12’.
[0100] The venturi tube 5’ and the receiving section 12’
abut against each other in an axial direction at the inter-
nally protruding shoulder 33 of the receiving section 12’.
During assembly, when the venturi tube 5’ is inserted into
the receiving section 12’ it is inserted until it abuts against
the internally protruding shoulder 33.
[0101] By abutting of the venturi tube 5’ and the receiv-
ing section 12’, the venturi tube 5’ is hold in place within
the receiving section 12’ such that the venturi opening
15’ of the venturi tube 5’ is arranged at the connecting
channel 18’ of the fuel vapor pipe 11’. Thus, an efficient
flow of the fuel vapor F1’ from the connecting channel 18
through the venturi opening 15’ into the expansion portion
8’ is provided.
[0102] The housing 20 of the air duct part 6 and its
elements are described in the following with respect to
Figs. 6 to 9.
[0103] The housing 20, as shown in Figs. 8 and 9, com-
prises a first housing element 20a and a second housing
element 20b. The first housing element 20a and the sec-
ond housing element 20b are each formed by injection
molding and are fixedly coupled to each other, e.g. weld-
ed.
[0104] The housing 20 comprises an air inlet port 30
for taking in atmospheric air F5 for example through an
air filter. The housing 20 comprises further an air outlet
port 31 for supplying the atmospheric air F5 and said
mixture F3 to an air duct upstream an inlet 24 of the tur-
bocharger 3. The main duct 10 connects the air inlet port
30 and the air outlet port 31 with each other within the
housing 20.
[0105] The housing 20 further comprises an insertion
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opening 32 for inserting the venturi tube 5 into the receiv-
ing section 12. The insertion opening 32 is an opening
of the receiving section 12, as illustrated in in the left
drawing of Fig. 2.
[0106] The housing 20 further comprises the tube-
shaped fuel vapor inlet 28 for taking in fuel vapor F1 from
the fuel vapor supply 4 and guiding the vapor through
the channel 18 to the venture nozzle 14.
[0107] The housing 20 further comprises a resonator
volume 23 enclosed by walls of the main duct 10, the
receiving section 12 and the outlet section 13, as shown
in Fig. 8. For a further illustration of the resonator volume
23, it is also referred to Fig. 1.
[0108] Alternatively or additional a resonator volume
can be integrated in the housing 20 and be connected
acoustically to the main duct 10. In particular the reso-
nator volume can be enclosed by a first housing element
20a and a second housing element 20b beside or sur-
rounding the main duct 10.
[0109] The housing 20 further comprises a cover ele-
ment 21, 21’ attached to the housing 20 for at least par-
tially covering the receiving section 12, the connecting
channel 18 and the tube-shaped fuel vapor inlet 28. The
cover element 21, 21’ is configured for protecting the cov-
ered parts, i.e. at least part of the receiving section 12,
the connecting channel 18 and the tube-shaped fuel va-
por inlet 28. The cover element 21, 21’ is in particular
configured for protecting the venturi tube 5 accommodat-
ed in the insertion section 12.
[0110] Fig. 6 and 7 show a first embodiment of the cov-
er element 21. The cover element 21 has a box shape
with lateral opening for receiving a corresponding plate
27 that is explained below. Fig. 7 shows the cover ele-
ment 21 with a cutout into its top portion for illustration.
The cutout into the top portion reveals for illustration pur-
poses how the receiving section 12, the connecting chan-
nel 18 and the tube-shaped fuel vapor inlet 28 are cov-
ered by the cover element 21.
[0111] The cover element 21 comprises a flange 27’
or opening to receive a support plate 27. As shown in
Fig. 6, the support plate 27 supports the receiving section
12 and the tube-shaped fuel vapor inlet 28. As shown in
Fig. 7, the oval lateral opening of the cover element 21
is closed in an assembled state by the support plate 27.
[0112] Fig. 8 and 9 show a second embodiment of the
cover element 21’. Fig. 8 shows the housing 20 before
the cover element 21’ is mounted. Fig. 9 shows the hous-
ing 20 with the mounted cover element 21’. The cover
element 21’ comprises half-round openings 36 to partially
encompass the receiving section 12 and the tube-shaped
fuel vapor inlet 28.
[0113] Fig. 10 shows an air intake system 1 for a tur-
bocharged internal combustion engine. The air intake
system 1 comprises a turbocharger 3 for compressing,
i.e. pressurizing, atmospheric air. The turbocharger 3
comprises an inlet 24 for being supplied with atmospheric
air F5 which has been filtered upstream by an air cleaner.
The turbocharger 3 further comprises an outlet 25. The

turbocharger 3 is connected at its outlet 25 to an internal
combustion engine 35 for supplying the pressurized air
F5’ together with said mixture F3 to the internal combus-
tion engine 35.
[0114] The air intake system 1 further comprises a fuel
vapor supply 4 for fuel vapor F1. The air intake system
1 further comprises a purge valve 26.
[0115] The air intake system 1 further comprises the
dual purge device 2 as described above. Aspects and
embodiments described with respect to the dual purge
device 2 also apply mutatis mutandis to the air intake
system 1 including the respective dual purge device 2.
[0116] The air outlet port 31 of the air duct 10 of the
dual purge device 2 is connected to the inlet 24 of the
turbocharger 3 by an air duct.
[0117] The inlet portion 7 of the venturi tube 5 of the
dual purge device 2 is connected to the outlet 25 of the
turbocharger 3 or downstream of the turbocharger for
directing pressurized air F2 from the outlet 25 of the tur-
bocharger 3 to the inlet portion 7 of the venturi tube 5.
[0118] The tube-shaped fuel vapor inlet 28 of the dual
purge device 2 is connected to the fuel vapor supply 4
via the purge valve 26.
[0119] Although the present invention has been de-
scribed in accordance with preferred embodiments, it is
obvious for the person skilled in the art that modifications
are possible in all embodiments. In particular, the dual
purge device can be mounted in vehicle having a com-
bustion engine, e.g. a passenger car, a commercial ve-
hicle, or a farm vehicle. One can also contemplate of
trains, railway engines, airborn vehicles or boats. Alter-
natively the dual purge device can be mounted at sta-
tionary engines like power units or other.

Claims

1. Dual purge device (2, 2’) for a charger (3) in an air
intake system (1) of a combustion engine, the dual
purge device (2, 2’) comprising:

an integrally formed nozzle element (5, 5’) hav-
ing:

an inlet portion (7, 7’) for receiving pressu-
rized air (F2) from the charger (3), wherein
the inlet portion (7, 7’) has a decreasing
cross section in the direction of a pressu-
rized air flow (F2) for forming a nozzle (14,
14’),
an expansion portion (8, 8’) attached to the
inlet portion (7, 7’), wherein the expansion
portion (8, 8’) comprises a lateral opening
(15, 15’) for drawing in fuel vapor (F1) from
a fuel vapor supply (4) into the expansion
portion (8, 8’), and
an outlet portion (9, 9’) attached to the ex-
pansion portion (8, 8’) for supplying a mix-
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ture (F3) of expanded pressurized air (F2)
and the drawn in fuel vapor (F1) to the
charger (3);

an air duct part (6, 6’) for supplying atmospheric
air (F5) and said mixture (F3) to the charger (3),
the air duct part (6, 6’) having:

a main duct (10, 10’) for receiving the at-
mospheric air (F5) and combining the at-
mospheric air (F5) and said mixture (F3),
a fuel vapor section (11, 11’) for receiving
the fuel vapor (F1) from the fuel vapor sup-
ply (4), wherein the fuel vapor section (11,
11’) is coupled to the lateral opening (15,
15’),
a receiving section (12, 12’) for accommo-
dating the nozzle element (5,5’), and
an outlet section (13, 13’) coupled to the out-
let portion (9, 9’) of the nozzle element (5,
5’), wherein the outlet section (13, 13’) is
communicatively coupled to the main duct
(10, 10’).

2. Dual purge device (2) according to claim 1, wherein
the nozzle element (5, 5’) has a constant outer cross
section along the inlet portion (7, 7’), the expansion
portion (8, 8’) and the outlet portion (9, 9’).

3. Dual purge device (2) according to claim 1 or 2,
wherein the inlet portion (7, 7’), the expansion portion
(8, 8’) and the outlet portion (9, 9’) are coaxially ar-
ranged.

4. Dual purge device (2) according to any one of claims
1 to 3, wherein the expansion portion (8, 8’) has a
cylindrical shape.

5. Dual purge device (2) according to any one of claims
1 to 4, wherein the outlet portion (9, 9’) has an in-
creasing cross section in the direction of a flow (F12)
of the mixture.

6. Dual purge device (2) according to any of claims 1
to 5, wherein the nozzle element (5, 5’) and the re-
ceiving section (12, 12’) abut against each other in
an axial direction at an internally protruding shoulder
(33) of the receiving section (12) or an externally
protruding shoulder (34) of the nozzle element (5, 5’).

7. Dual purge device (2) according to any of claims 1
to 6, wherein the nozzle element (5) further compris-
es a tube portion (19) with a constant cross section
attached to inlet portion (7) and extending out of the
receiving section (12).

8. Dual purge device (2) according to claim 7, wherein
the tube portion (19) and/or the receiving portion (12)

comprises a corresponding coupling elements (16,
17) for fixedly coupling the nozzle element (5) to the
air duct part (6).

9. Dual purge device (2) according to any of claims 1
to 8, wherein the fuel vapor section (11, 11’) com-
prises a tube-shaped fuel vapor inlet (28) and a con-
necting channel (18, 18’), the connecting channel
(18, 18’) being arranged perpendicular to a longitu-
dinal axis of the nozzle element (5, 5’) and attached
to the lateral opening (15, 15’) of the nozzle element
(5, 5’).

10. Dual purge device (2) according to any of claims 1
to 9, wherein the tube-shaped fuel vapor inlet (28)
and longitudinal axis of the nozzle element (5) are
in parallel to each other.

11. Dual purge device (2) according to any of claims 1
to 10, wherein the outlet section (13) comprises a
tube-shaped channel (29) arranged perpendicular
to a longitudinal axis of the nozzle element (5, 5’).

12. Dual purge device (2) according to claim 10 or 11,
wherein the air duct part (6) comprises a housing
(20) having:

an air inlet port (30) and an air outlet port (31)
for the atmospheric air and the mixture (F3), the
main duct (10) connecting the air inlet port (31)
and the air outlet port (31), and
an insertion opening (32) for inserting the nozzle
element (5) into the receiving section (12); and
the tube-shaped fuel vapor inlet (28).

13. Dual purge device (2) according to claim 12, further
comprising a cover element (21) attached to the
housing (20) for at least partially covering the receiv-
ing section (12), the connecting channel (18) and the
tube-shaped fuel vapor inlet (28).

14. Dual purge device (2) according to claim 12 or 13,
wherein the housing (20) comprises a resonator vol-
ume (23) at least partially enclosed by walls of the
main duct (10), the receiving section (12) and/or the
outlet section (13).

15. Air intake system (1) for a charged internal combus-
tion engine, comprising:

a charger (3) with an inlet (24) and an outlet (25),
the charger (3) being connected at its outlet (25)
to an internal combustion engine to provide
pressurized air (F2) to the internal combustion
engine;
a fuel vapor supply (4) for fuel vapor (F1); and
the dual purge device (2) according to any one
of claims 1 to 14, wherein an air outlet port (31)
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of the air duct (10) is connected to the inlet (24)
of the charger (3), the inlet portion (7) is con-
nected to the outlet (25) of the charger (3), and
the fuel vapor section (11) is connected to the
fuel vapor supply (4).
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