
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

62
6 

13
9

B
1

TEPZZ 6 6_¥9B_T
(11) EP 2 626 139 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
17.12.2014 Bulletin 2014/51

(21) Application number: 12155151.9

(22) Date of filing: 13.02.2012

(51) Int Cl.:
B04C 5/04 (2006.01) B04C 5/13 (2006.01)

B04C 5/181 (2006.01)

(54) Cyclone separator for gas liquid separation

Zyklonabscheider zur Gas-Flüssigkeits-Trennung

Séparateur cyclonique pour séparation gaz-liquide

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(43) Date of publication of application: 
14.08.2013 Bulletin 2013/33

(73) Proprietor: Belenos Clean Power Holding AG
2502 Bienne (CH)

(72) Inventors:  
• Hofer, Marcel

5612 Villmergen (CH)

• Hoyer, Klaus Werner
5400 Baden (CH)

(74) Representative: Ravenel, Thierry Gérard Louis et 
al
ICB 
Ingénieurs Conseils en Brevets SA 
Faubourg de l’Hôpital 3
2001 Neuchâtel (CH)

(56) References cited:  
DE-A1-102009 005 157 FR-A- 1 248 898
GB-A- 556 286 US-A- 4 067 814
US-A1- 2007 084 340  



EP 2 626 139 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to an inertial sep-
arator for separating gaseous and liquid components of
a gas-liquid-two-phase-fluid.

Background and Prior Art

[0002] Inertial separators or so-called cyclone vapour-
liquid separators are well known in the prior art. Typically,
such separators comprise a cylindrical or tubular con-
tainer and a tangentially oriented inlet, by way of which
a two-phase fluid comprising gaseous and liquid compo-
nents can be delivered to the interior chamber of the con-
tainer thereby imposing a vortex or swirling motion of the
two-phase fluid.
[0003] Centrifugal forces arising from the swirling or
vortex-like flow of the two-phase fluid cause the liquid
components to spread radially outwardly to impinge on
the cylindrical inner wall surface of the container. There,
liquid droplets will form that are to be discharged via a
respective outlet. The remaining gaseous phase may exit
the container via a separate outlet.
[0004] The degree of gas liquid separation strongly de-
pends on the geometry of the container and its hydrody-
namic properties. Since centrifugal forces strongly de-
pend on the radius and internal diameter of the container
as well as on the flow velocity of the two-phase fluid, an
increase of the efficiency of separating gaseous and liq-
uid phases generally requires comparatively large di-
mensions of such cyclone or inertial separators.
[0005] Document EP 1 323 478 A2 discloses a vapour-
liquid separator having an inlet tube upstream of an outer
tube, which partially constitutes an introduction path of
said vapour-liquid separator. There, a narrow plate twist-
ed at a predetermined pitch is fixedly provided within the
inlet tube in order to impart a swirling state to the vapour-
liquid two-phase fluid.
[0006] However, such an embodiment requires a par-
ticular shape and arrangement of the inlet tube, thereby
limiting the field of application of such cyclone separators.
When such separators are to be implemented in an au-
tomotive environment, the inertial or cyclone separator
should be universally adaptable to a variety of different
places of installation. Moreover, the overall geometry of
the inertial separator should be comparatively compact
and small in size. Despite geometric restrictions, the in-
ertial separator should provide an improved gas liquid
phase separation.
[0007] Document FR 1’248’898A discloses a gas-liq-
uid separator comprising inlet and outlet passages con-
nected through a housing. The housing contains a pas-
sageway opened to the inlet and changing direction
abruptly from a straight flow to a circular and tangential
flow inside the housing. The passageway terminates in
an opening adjacent the outside walls of the housing,

about half way between the top and bottom end of the
housing.
[0008] The above prior art document is silent about
how to manufacture the separator. However, the provi-
sion for an abrupt change of direction of the passageway
inside the housing is expected to make things more com-
plicated there remains a need for a separator that is light-
weight and easy as well as cost efficient in terms of man-
ufacturing and assembly.

Summary of the invention

[0009] The present invention therefore provides an in-
ertial separator for gas liquid separation which is based
on the cyclone separator principle. The inertial separator
comprises a tubular body having an inlet extending
through a sidewall of the body substantially in tangential
direction. By way of a tangentially extending inlet, the
two-phase fluid to be supplied by the inlet enters the tu-
bular body in a radial peripheral region thereof. This way,
a swirling- or vortex flow can be inherently imparted to
the supplied two-phase fluid.
[0010] In the present context, tangential and circum-
ferential as well as radial and axial or longitudinal direc-
tion refer to the overall geometry of the tubular shaped
body of the separator.
[0011] The inertial separator also comprises an annu-
lar duct arranged inside the tubular body and being in
fluid communication with the inlet. The annular duct is
adapted to generate an additional swirling motion of the
two-phase fluid, thereby supporting generation of a two-
stage vortex flow inside the tubular body of the inertial
separator. The annular duct serves as a pre-vortex gen-
erator by way of which the supplied two-phase fluid may
experience a kind of pre-separation.
[0012] The annular duct extends into an interior cham-
ber of the tubular body via an annular gap which extends
between and inside facing sidewall portion of the body
and a first insert. The first insert may provide the annular
duct, which preferably extends over its entire circumfer-
ence into the interior chamber by the annular and axially
extending gap.
[0013] By way of the annular gap a fluid communication
between annular duct and interior chamber is provided.
Inside the annular duct, which extends along the inner
circumference of the cylindrical sidewall of the tubular
body, a first swirling or vortex flow of the two-phase fluid
can be supported and/or excited. The first vortex rotates
in a plane defined by the longitudinal and radial direction
of the tubular body, whereas a second vortex or swirling
motion of the two-phase fluid downstream of the annular
duct and inside the tubular body rotates in tangential or
circumferential direction with respect to the tubular shape
of the body. In effect the first vortex is superimposed to
the second vortex.
[0014] Hence, the second vortex rotates along the in-
side facing sidewall of the tubular body and therefore in
a plane extending substantially perpendicular to the lon-
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gitudinal central axis of the tubular body.
[0015] The first vortex to be generated in the annular
duct or annular channel propagates in tangential or cir-
cumferential direction, wherein the vortex motion lies in
the plane defined by the axial and radial direction of the
tubular body. Since, the annular gap extends in axial di-
rection between the insert and the inside facing sidewall
portion of the body, it supports a circumferential and ax-
ially directed fluid flow. Due to the fluid connection be-
tween the annular duct and the interior chamber which
is provided by the annular gap, the direction of propaga-
tion of the first vortex flow may substantially coincide with
the swirling or vortex direction of the second vortex flow
evolving downstream in the interior chamber. In other
words propagation of the two-phase fluid in the annular
duct in circumferential or tangential direction may sub-
stantially drive or support the generation of a vortex mo-
tion of the fluid in the interior chamber of the body.
[0016] According to a preferred embodiment, the an-
nular centre of the annular duct substantially coincides
or overlaps with a longitudinal axis of the tubular body.
Hence, in the plane perpendicular to the longitudinal axis
of the tubular body, the annular duct and the tubular body
are concentrically arranged. In particular, when the first
insert is of substantially circular symmetric shape, a con-
centric arrangement of the annular duct and the tubular
body with its interior chamber can be achieved by a con-
centric arrangement of the first insert inside the interior
chamber.
[0017] Given that the annular duct extends in radial
and tangential direction, the annular centre thereof de-
fines a central point or a point of annular symmetry of the
duct which lies inside the transverse or radial and tan-
gential plane, in which the annular or ring-like structure
extends.
[0018] In a further preferred embodiment, the annular
duct provides an annular vortex chamber downstream of
the inlet and upstream of the annular gap, hence up-
stream of the interior chamber of the inertial separators’
tubular body. The ring-like annular vortex chamber com-
prises an internal structure that supports generation of a
swirling- or vortex-like flow. The annular duct may there-
fore comprise at least one guide plate or a respective
deflector, which may support or amplify vortex flow gen-
eration when exposed to a stream of a two-phase fluid.
However, a vortex flow may also evolve only due to the
internal geometry of the annular duct even without par-
ticularly shaped guiding plates or deflectors.
[0019] In a further preferred embodiment, the annular
duct is arranged at an upper end of the interior chamber
of the tubular body. Preferably, the inertial separator is
arranged vertically with its longitudinal axis pointing in
vertical direction. The inlet is preferably arranged at an
upper end of the tubular body, whereas an outlet for the
liquid phase is located at a bottom end thereof. This way,
separation of the gaseous and the liquid phase may be
effectively supported by the influence of gravity.
[0020] A pre-separation of gaseous and liquid phases

by means of the annular duct may lead to the formation
and accumulation of liquid particles at the inside facing
surface of the sidewall portion of the body. Since the an-
nular duct and hence the annular gap extending thereof
are arranged at the upper end of the interior chamber,
accumulated humidity may rinse downward along the in-
side facing sidewall portions of the tubular body towards
the liquid outlet provided at a bottom portion of the tubular
body.
[0021] A gas- or vapour outlet is preferably provided
at an opposite end, hence at an upper portion of the tu-
bular body. The gas outlet is preferably arranged in the
centre of the tubular body and is preferably arranged con-
centric thereto while the oppositely disposed liquid outlet
is preferably arranged adjacent the inside facing sidewall
portion of the tubular-shaped body. Here, the liquid outlet
may comprise several through openings that may be
equidistantly arranged adjacent the inside facing sidewall
of the body at a bottom portion thereof. Instead of a plu-
rality of separated through opening also an annular outlet
structure is conceivable.
[0022] In a further preferred embodiment, the annular
duct comprises an annular and half-shell shaped upper
duct portion and a correspondingly shaped lower duct
portion. Preferably, the two duct portions mutually com-
plement to provide a substantially closed ring-shaped an-
nular duct or annular channel when upper and lower duct
portion are arranged and assembled in a predefined way.
The half-shell shaped upper and lower duct portion may
comprise a semi-circular or convex cross section in a
plane extending in radial and axial direction. In tangential
or circumferential direction the upper and/or lower duct
portion comprise a closed annular or ring structure.
[0023] By separating the annular duct into upper and
lower duct portion, respective duct-forming members or
components of the inertial separator can be designed to
be free of undercuts. This way, the individual components
can be easily manufactured by way of injection molding
techniques.
[0024] In a further preferred embodiment, the upper
duct portion and the lower duct portion face towards each
other with their half-shell profiles to form a substantially
closed duct. However, the duct is not entirely closed but
extends into the annular gap in order to provide an es-
cape channel towards the interior chamber of the tubular
body. In the present context, a substantially closed duct
defines a duct-or channel structure featuring a compar-
atively small gap extending in tangential direction with
respect to the cross section of the duct and hence in axial
direction with respect to the tubular body.
[0025] Typically, the gap size is smaller than 70%,
60%, 50%, 40%, 30%, 20%, 10% and/or smaller than
5% of the diameter of the duct and/or of anyone of the
half-shell profiles of lower and/or upper duct portion.
[0026] In another embodiment, the transverse cross-
sectional area of the annular gap is at least 0.2-, 0.3-,
0.5-, 1-, 1.5-, 2-, 3-, 4-, or 5 times the cross section of
the inlet. Preferably, the transverse cross-sectional area
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of the annular gap ranges between 1 to 1.5 times the
cross section of the inlet. By modifying the transverse
cross section of the annular gap, i.e. in the plane perpen-
dicular to the longitudinal direction of the tubular body,
pressure loss of the separator and overall flow charac-
teristics of the two-phase-fluid therein can be varied ap-
propriately.
[0027] In other embodiments, the annular gap size
Since, the total transverse cross-section of the annular
gap, i.e. its cross section perpendicular to the longitudinal
axis of the body, is at least as large as the inner diameter
of the inlet, an impact of the annular duct on the overall
pressure loss of the inertial separator can be kept at an
acceptable level.
[0028] Furthermore, the radial width as well as the axial
length of the annular gap may vastly control and influence
the separating efficiency of the inertial separator. Hence,
by appropriately modifying the geometric dimensions of
the annular gap, the overall flow behavior of the fluids
inside the body can be precisely manipulated.
[0029] According to a further preferred embodiment,
the cross sectional diameter of the upper duct portion
exceeds the corresponding diameter of the lower duct
portion by the radial width of the annular gap. Preferably,
upper and lower duct portions smoothly merge into each
other in a radially inwardly located portion. Radially out-
wardly, the upper duct portion exceeds or projects from
the lower duct portion radially outwardly, thereby extend-
ing into the annular gap.
[0030] Upon supplying a two-phase fluid via the inlet
to the annular duct, the two-phase fluid tends to escape
into the interior chamber located underneath via the an-
nular gap. This way, a kind of suction effect may arise
supporting the generation of the first vortex flow inside
the annular duct. The two-phase fluid entering the annu-
lar duct may therefore be guided via the lower duct portion
towards the upper duct portion. When passing from the
upper duct portion towards the lower duct portion, a por-
tion of the two-phase fluid branches off and enters the
annular shaped and axially extending gap towards the
interior chamber.
[0031] The annular gap is equally permeably for the
gaseous and for the fluid phase of the two-phase fluid.
The first vortex generated in the annular duct may already
lead to accumulation of fluid particles, which may flow
through the annular gap. Preferably, the annular duct is
axially aligned with the fluid outlet of the tubular body. In
effect, fluid particles separated from the two-phase fluid
in the annular duct may rinse along the inside facing side-
wall of the body or may drip down from a drip edge of the
insert located adjacent the annular gap.
[0032] Upper and lower duct portion may comprise a
somewhat semi-circular shaped half-shell profile, where-
in the cross-sectional diameter or radius of the upper duct
portion is slightly larger than the respective diameter or
radius of the lower duct portion. Apart from that it is con-
ceivable, that the half-shell profiles of upper and/or lower
duct portions do not strictly follow a semi-circular shape.

Instead, the radius of the so-called half-shell profiles may
constantly increase along the radial and axial cross sec-
tion of the upper and/or lower duct portions. This way, a
flow-optimized profile of the annular duct can be provid-
ed.
[0033] In other words, the annular duct may then com-
prise a substantially spiral shaped cross section merging
in the annular gap, whereby said cross section extends
in axial and radial direction with respect to the overall
geometry the tubular-shaped body.
[0034] According to another embodiment, the centre
of the inlet substantially co-aligns with the centre of the
annular duct. When supplying a two-phase fluid to the
inlet, the upper and lower duct portions of the annular
duct are fed with the two-phase fluid at substantially equal
flow rates.
[0035] Alternatively, it is also conceivable, to arrange
the inlet with an axial offset with respect to the centre of
the annular duct. Then, flow rates in the upper and lower
duct portions may vary accordingly, which, depending on
the type of two-phase fluid may have an impact on the
generation of the first vortex flow inside the annular duct
and the overall separation properties of the separator.
[0036] In a further preferred embodiment, the lower
duct portion is formed in the first insert having an axially
extending central shaft portion. The central shaft portion
may extend axially downward inside the tubular body and
may also extend upward towards an upper end of the
tubular body in order to provide a centrally located outlet
for the gaseous component.
[0037] It is of further benefit and according to another
preferred embodiment, when the upper duct portion is
formed in a second insert extending across the cross
section of the interior chamber and having a central outlet
channel being in fluid communication with the shaft por-
tion of the first insert. First and second inserts, which
provide lower and upper duct portions can be manufac-
tured separately from the tubular body and may be as-
sembled therein to form the annular duct. This way, a
plurality of different first and second inserts with differ-
ently shaped lower and upper duct portions can be uni-
versally assembled in a common tubular body.
[0038] Furthermore, a kind of construction kit compris-
ing a variety of first and second inserts can be provided,
which allow to universally modify and to universally adapt
the inertial separator to different types of two-phase flu-
ids. The second insert may serve as a kind of lid for the
tubular shaped body and may be sealed against the in-
side facing sidewall portion of the body. However, if the
body comprises a cupped receptacle towards an upper
end, the second insert may only have to be fixed therein.
By fastening the second insert inside the tubular body,
the second insert may further provide a fastening support
for the first insert.
[0039] Preferably, first and second inserts mechanical-
ly engage by means of the shaft portion and the outlet
channel of first and second inserts being in fluid commu-
nication with each other. Preferably, the outlet channel
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of the second insert is adapted to receive an upward ex-
tending central shaft portion of the first insert. Mutual en-
gagement of central shaft portion and outlet channel may
be provided by a variety of fastening mechanisms. For
instance, shaft portion and outlet channel may be pro-
vided with mutually corresponding threads in order to es-
tablish a threaded interconnection of first and second in-
sert.
[0040] Alternatively and according to another preferred
embodiment, the shaft portion and the outlet channel of
first and second inserts, respectively, are mutually press
fitted. Shaft portion and outlet channel and hence first
and second inserts may therefore frictionally engage.
This way, an intuitive and quick mutual assembly of first
and second inserts can be attained.
[0041] In an alternative embodiment it is also conceiv-
able, that the first insert comprises an outlet channel or
a respective receptacle adapted to receive a shaft portion
of the second insert extending downward in axial direc-
tion. Also here, a threaded or press fitted mutual engage-
ment of first and second inserts is generally conceivable.
[0042] In still another aspect, the body, the first insert
and/or the second insert are substantially free of under-
cuts. This allows to manufacture the body, the first and/or
second inserts by way of injection molding.
[0043] Preferably and according to another embodi-
ment, the body, the first insert and/or the second insert
comprise injection molded plastic components, such as
polyoxymethylene (POM) or Polypropylene (PP). By
manufacturing the inertial separator or selected compo-
nents thereof in form of an injection molded plastic com-
ponents, production costs as well as overall weight of the
inertial separator can be effectively decreased compared
to separators comprising e.g. metal components.

Brief description of the drawings

[0044] In the following, preferred embodiments of the
invention will be described by making reference to the
drawings, in which:

Figure 1 shows a cross section through the inertial
separator along A-A,

Figure 2 schematically illustrates the tubular body of
the inertial separator as seen from outside,

Figure 3 shows a transverse cross section along B-B
according to Figure 2,

Figure 4 shows a longitudinal cross section along C-
C according to Figure 3 and

Figure 5 shows another embodiment of the inertial
separator in a cross section along A-A.

Detailed description

[0045] The inertial separator 10 as shown in Figures 1
and 2 comprises a substantially tubular shaped body 12
that serves as a housing and which comprises an interior
chamber 18, which is delimited in radial direction by the

inner sidewall 15 of the body 12. In upward direction the
interior chamber 18 is limited by a first insert 30, whereas
in the opposite direction, the interior chamber 18 extends
into various fluid outlets 22 located at a bottom of the
body 12.
[0046] The inlet 14 as illustrated in Figures 2 and 3
extends through the sidewall of the body 12 in tangential
direction. Hence, the inlet 14 is arranged laterally or ra-
dially offset from a longitudinal central axis 1 of the body
12. At its upper end, the body 12 comprises a cover por-
tion 13, which is intersected by a central through opening
17 through which the gaseous phase of the two-phase
fluid may exit after liquid and gaseous phases have been
effectively separated.
[0047] Near the upper end of the body 12 there is ar-
ranged a second insert 32 which substantially extends
across the entire transverse cross section of the interior
chamber 18. The second and upper insert 32 comprises
a central outlet channel 24 which flushes with the through
opening 17 of the body 12. Additionally, the second insert
32 comprises an annular shaped half-shell profile forming
an upper duct portion 26 of an annular duct 16.
[0048] The annular duct 16 is formed by said upper
duct portion 26 and by a lower duct portion 28, the latter
of which is formed by a first insert 30. This first insert 30
comprises a lower duct portion 28 in form of a half-shell
profile and is adapted to form a substantially closed duct
or annular channel structure 16 when assembled in abut-
ment with the second insert 32.
[0049] For mutually assembling first and second in-
serts 30, 32, the first insert comprises a centrally located
and axially extending shaft portion 33 forming a channel
extending axially into the interior chamber 18. Said shaft
portion 33 also extends axially upwardly and engages
with the outlet channel 24 of the second insert 32. Mutual
interconnection of first and second inserts 30, 32 may for
instance be established by mutually corresponding
threads of the outlet channel 24 and the shaft portion 33.
[0050] Alternatively, and as illustrated in Figure 1, out-
let channel 24 and shaft portion 33 may be mutually fas-
tened by means of a press fit 44, providing a frictional
engagement of first and second inserts 30, 32.
[0051] The concave or semi-circular shaped half-shell
profiles of lower duct portion 28 and upper duct portion
26 face towards each other to form a substantially closed
annular duct 16. However, as for instance shown in Fig-
ures 1 and 4, the radial extend of the lower duct portion
28 is slightly smaller compared to the corresponding ra-
dial extend of the upper duct portion 26. This way, the
upper duct portion 26 projects radial outwardly over the
lower duct portion 28 and therefore extends into an an-
nular shaped and axially extending gap 20 provided be-
tween the first insert 30 and the inside facing sidewall
portion 15 of the body 12.
[0052] The annular duct 16 as formed by upper and
lower duct portions 26, 28 is located downstream of the
inlet 14 as illustrated in Figures 3 and 4. Hence, the two-
phase fluid to be provided via the inlet 14 enters the an-
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nular duct 16 in tangential direction. Due to the annular
escape gap 20, a first vortex flow may built up inside the
annular duct 16 travelling radially inwardly along the low-
er duct portion 28 and flowing radially outwardly along
the upper duct portion 26. This swirling or vortex flow
which may establish inside the annular duct 16 provides
a pre-separation of the gaseous and liquid phase of the
two-phase fluid. Liquid particles may impinge the side-
walls of upper and lower duct portions 26, 28 and may
be carried away by the vortex flow through the annular
gap 20 towards the interior chamber 18.
[0053] Liquid particles which are urged or which drip
through the annular gap 20 may rinse down along the
inner surface 15 of the sidewall of the body 12 directly
into the fluid outlet 22 at the bottom portion of the body
12. However, since the inlet 14 is arranged tangentially
with respect to the tubular body 12, the two-phase fluid
propagating through the annular duct 16 will travel to-
wards the interior chamber 18 while maintaining its an-
gular momentum with regard to the longitudinal axis 1 as
axis of rotation.
[0054] Consequently, when the two-phase fluid enters
the interior chamber 18 via the annular gap 20, a vortex
flow swirling around the longitudinal axis 1 will establish,
by way of which further liquid components of the two-
phase fluid may impinge the inside facing surface 15 of
the sidewall of the body 12. Depending on the axial length
and the radial width of the annular gap 20, the angle and
the flow rate at which the two-phase fluid enters the in-
terior chamber 18 can be precisely modified in order to
optimize a degree of gas liquid separation.
[0055] While the liquid component or components col-
lect radially outwardly at the sidewall 15 on the body 12,
the gaseous component or components flow through the
channel 38 of the first insert 30 and through the outlet
channel 24 of the second insert 32.
[0056] A peg 42 provided on the bottom portion of the
body 12 and exhibiting a mushroom-like geometry serves
to carry fluid particles radially outwardly towards the out-
lets 22, which according the sketch of Figure 3 are ar-
ranged equidistantly at about 90° adjacent the inside fac-
ing surface 15 of the sidewall of the body 12.
[0057] The peg 42 is arranged below a drip edge 46
of the channel 38 of the first insert 30. Any droplets drop-
ping down from such a drip edge 46 impinge on the slant-
ed upper surface of the peg 42 and may rinse down to-
wards the outlet 22.
[0058] The first insert 30 not only comprises a lower
duct portion 28 but also has an upper duct portion 36
located at its bottom portion facing towards the interior
chamber 18. This upper duct portion 36 may support re-
direction of the two-phase fluid inside the interior cham-
ber 18. The swirling two-phase fluid flowing actually up-
ward between the channel 38 and the outer body 12 may
be redirected by the curved and annular shaped upper
duct portion 36, which therefore serves as a guide struc-
ture or as a deflector to direct the two-phase fluid radially
outward and downward again. Consequently, between

the upper duct portion 36 and the annular gap 20 there
is provided a drip edge 40 which supports a controlled
dripping down of accumulated fluid particles.
[0059] Moreover, as shown in Figure 1, upper and low-
er duct portions 26, 28 may be separated by a transverse
slit 27, by way of which the flow from the annular duct 16
towards the annular gap 20 can be controlled. Further-
more, as indicated in Figures 1 and 4, the second insert
32 comprises an annular groove 34 which serves to re-
ceive a seal in order to effectively seal the interior cham-
ber 18 from the gas outlet 24.
[0060] In the embodiment according to Figure 5, the
first insert 30 as shown in Figure 1 has been replaced by
a modified insert 50. Here, the insert 50 no longer com-
prises a downward extending channel 38 but terminates
with a drip edge 52 in close proximity to the upper duct
portion 56. Apart from that modification, the insert 50 also
comprises an upward extending shaft portion 54 by way
of which a press fit connection with the second insert 32
can be established as described above.
[0061] By providing an annular duct to generate a first
vortex or swirling flow, the separation efficiency of the
inertial separator can be remarkably increased, which
allows to reduce the overall size of such separators. In
effect such separators can be more easily implemented
in automotive applications, e.g. for separating reactants
and fuel gases of a fuel cell assembly. Moreover, by pro-
viding several separate components, namely a tubular
shaped body 12, a first insert 30 and a second insert 32,
all components of the inertial separator 10 can be man-
ufactured by way of injection molding and can be mutually
assembled thereafter.
[0062] Costs for manufacturing and assembling of
such inertial separators can therefore be reduced and all
components thereof can be made of plastic to provide a
light weight design of the inertial separator.

List of Reference Numerals

[0063]

1 longitudinal axis
10 inertial separator
12 body
13 cover portion
14 inlet
15 inner sidewall portion
16 annular duct
17 through opening
18 interior chamber
20 annular gap
22 outlet
24 outlet
26 upper duct portion
27 slid
28 lower duct portion
30 first insert
32 second insert
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33 shaft portion
34 groove
36 upper duct portion
38 channel
40 drip edge
42 peg
44 press fit
46 drip edge
50 first insert
52 drip edge
54 shaft portion
56 upper duct portion

Claims

1. An inertial separator for gas liquid separation, com-
prising:

- a tubular body (12) having an inlet (14),
- an annular duct (16) arranged inside the tubular
body (12) and being in fluid communication with
the inlet (14), - wherein the annular duct (16)
extends into an interior chamber (18) of the tu-
bular body (12) via an annular gap (20) extend-
ing between an inside facing side wall portion
(15) of the body (12) and a first insert (30; 50)
- characterised in that the inlet extends sub-
stantially in tangential direction through a side-
wall of the body (12), and in that the annular
duct (16) comprises an annular and half-shell
shaped upper duct portion (26) and a corre-
spondingly shaped lower duct portion (28).

2. The inertial separator according to any one of the
preceding claims, wherein the annular centre of the
annular duct (16) substantially coincides with a lon-
gitudinal axis (1) of the tubular body (12).

3. The inertial separator according to claim 1, wherein
the annular duct (16) provides an annular vortex
chamber downstream of the inlet (14) and upstream
of the annular gap (20).

4. The inertial separator according to claim 1 or 2,
wherein the annular duct (16) is arranged at an upper
end of the interior chamber (18).

5. The inertial separator according to any one of the
preceding claims, wherein the upper duct portion
(26) and the lower duct portion (28) face towards
each other with their half-shell profiles to form a sub-
stantially closed duct (16).

6. The inertial separator according to any one of the
preceding claims, wherein the total transverse cross-
sectional area of the annular gap (20) is at least 0.2-,
0.3-, 0.5-, 1-, 1.5-, 2-, 3-, 4-, or 5 times the cross

section of the inlet (14).

7. The inertial separator according to any one of claims
1, 5 and 6, wherein the cross sectional diameter of
the upper duct portion (26) exceeds the correspond-
ing diameter of the lower duct portion (28) substan-
tially by the radial width of the annular gap (20).

8. The inertial separator according to any one of the
preceding claims, wherein the annular duct (16)
comprises a substantially spiral shaped cross-sec-
tion merging in the annular gap (20).

9. The inertial separator according to any one of the
preceding claims, wherein the centre of the inlet (14)
substantially co-aligns with the centre of the annular
duct (16).

10. The inertial separator according to any one of claims
1, 5, 6, 7, 8 and 9, wherein the lower duct portion
(28) is formed in the first insert (30; 50) having an
axially extending central shaft portion (33).

11. The inertial separator according to claim 10, wherein
the upper duct portion (26) is formed in a second
insert (32) extending across the cross section of the
interior chamber (18) and having a central outlet
channel (24) in fluid communication with the shaft
portion (33) of the first insert (30; 50).

12. The inertial separator according to claim 11, wherein
the shaft portion (33) and the outlet channel (24) are
mutually press fitted.

13. The inertial separator according to any one of the
preceding claims, wherein the body (12), the first in-
sert (30; 50) and/or the second insert (32) are sub-
stantially free of undercuts.

14. The inertial separator according to any one of the
preceding claims, wherein body (12), the first insert
(30; 50) and/or the second insert (32) comprise in-
jection moulded plastic components.

Patentansprüche

1. Trägheitsabscheider zur Gas-Flüssigkeits-Abschei-
dung, der Folgendes umfasst:

- einen röhrenförmigen Körper (12), der einen
Einlass (14) aufweist,
- einen ringförmigen Kanal (16), der innerhalb
des röhrenförmigen Körpers (12) angeordnet ist
und in Fluidkommunikation mit dem Einlass (14)
ist, wobei sich der ringförmige Kanal (16) in eine
innere Kammer (18) des röhrenförmigen Kör-
pers (12) durch einen ringförmigen Spalt (20)
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erstreckt, der sich zwischen einem nach innen
weisenden Seitenwandabschnitt (15) des Kör-
pers (12) und einem ersten Einsatz (30; 50) er-
streckt,
- dadurch gekennzeichnet, dass sich der Ein-
lass im Wesentlichen in tangentialer Richtung
durch eine Seitenwand des Körpers (12) er-
streckt und dass der ringförmige Kanal (16) ei-
nen ringförmigen und halbschalenförmigen
oberen Kanalabschnitt (26) und einen entspre-
chend geformten unteren Kanalabschnitt (28)
umfasst.

2. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei die Mitte der Ringform des
ringförmigen Kanals (16) im Wesentlichen mit einer
Längsachse (1) des röhrenförmigen Körpers (12) zu-
sammenfällt.

3. Trägheitsabscheider nach Anspruch 1, wobei der
ringförmige Kanal (16) eine ringförmige Wirbelkam-
mer stromabwärts des Einlasses (14) und stromauf-
wärts des ringförmigen Spalts (20) bereitstellt.

4. Trägheitsabscheider nach Anspruch 1 und/oder 2,
wobei der ringförmige Kanal (16) an einem oberen
Ende der inneren Kammer (18) angeordnet ist.

5. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei der obere Kanalabschnitt (26)
und der untere Kanalabschnitt (28) einander mit ih-
ren Halbschalenprofilen zugewandt sind, um einen
im Wesentlichen geschlossenen Kanal (16) zu bil-
den.

6. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei die gesamte querverlaufende
Querschnittsfläche des ringförmigen Spalts (20) we-
nigstens das 0,2-, 0,3-, 0,5-, 1-, 1,5-, 2-, 3-, 4- oder
5-Fache des Querschnitts des Einlasses (14) be-
trägt.

7. Trägheitsabscheider nach einem der Ansprüche 1,
5 und 6, wobei der Querschnittsdurchmesser des
oberen Kanalabschnitts (26) den entsprechenden
Durchmesser des unteren Kanalabschnitts (28) im
Wesentlichen um die radiale Breite des ringförmigen
Spalts (20) übersteigt.

8. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei der ringförmige Kanal (16)
einen im Wesentlichen schraubenlinienförmigen
Querschnitt aufweist, der in den ringförmigen Spalt
(20) übergeht.

9. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei die Mitte des Einlasses (14)
im Wesentlichen auf die Mitte des ringförmigen Ka-

nals (16) ausgerichtet ist.

10. Trägheitsabscheider nach einem der Ansprüche 1,
5, 6, 7, 8 und 9, wobei der untere Kanalabschnitt (28)
in dem ersten Einsatz (30; 50), der einen sich axial
erstreckenden mittigen Schaftabschnitt (33) auf-
weist, gebildet ist.

11. Trägheitsabscheider nach Anspruch 10, wobei der
obere Kanalabschnitt (26) in einem zweiten Einsatz
(32) gebildet ist, der sich über den Querschnitt der
inneren Kammer (18) erstreckt und einen mittigen
Auslasskanal (24) in Fluidkommunikation mit dem
Schaftabschnitt (33) des ersten Einsatzes (30; 50)
aufweist.

12. Trägheitsabscheider nach Anspruch 11, wobei der
Schaftabschnitt (33) und der Auslasskanal (24) ge-
genseitig eingepresst sind.

13. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei der Körper (12), der erste Ein-
satz (30; 50) und/oder der zweite Einsatz (32) im
Wesentlichen frei von Unterschneidungen sind.

14. Trägheitsabscheider nach einem der vorhergehen-
den Ansprüche, wobei der Körper (12), der erste Ein-
satz (30; 50) und/oder der zweite Einsatz (32) Kunst-
stoffspritzguss-Komponenten umfassen.

Revendications

1. Séparateur gaz/liquide à inertie, comportant :

- un corps tubulaire (12) avec une entrée (14),
- un conduit annulaire (16) disposé dans le corps
tubulaire (12) et communicant avec l’entrée
(14),
le conduit annulaire (16) conduisant à une
chambre intérieure (18) du corps tubulaire (12)
à travers un espace annulaire (20) s’étendant
entre une partie de la paroi intérieure du corps
(12) et une première pièce insérée (30 ; 50)
- caractérisé en ce que l’entrée traverse une
paroi latérale du corps (12) selon une direction
sensiblement tangente à la paroi latérale, et en
ce que le conduit annulaire (16) comprend une
partie annulaire supérieure (26) en forme de de-
mi-coque et une partie annulaire inférieure (28)
de forme correspondante.

2. Séparateur gaz/liquide à inertie selon la revendica-
tion 1, dans lequel le centre de l’anneau défini par
le conduit annulaire (16) coïncide sensiblement avec
l’axe longitudinal (1) du corps tubulaire (12).

3. Séparateur gaz/liquide à inertie selon la revendica-
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tion 1, dans lequel le conduit annulaire (16) forme
une chambre annulaire à vortex en aval de l’entrée
(14) et en amont de l’espace annulaire (20).

4. Séparateur gaz/liquide à inertie selon la revendica-
tion 1 ou 2 dans lequel le conduit annulaire (16) est
disposé à une extrémité supérieure de la chambre
intérieure (18).

5. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications précédentes, dans lequel la
partie annulaire supérieure (26) et la partie annulaire
inférieure (28) ont leur profil en demi-coque en re-
gard l’un de l’autre, de manière à former un conduit
sensiblement fermé (16).

6. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications précédentes, dans lequel la
section totale de l’espace annulaire (20) est égale à
au moins 0.2-, 0.3-, 0.5-, 1-, 1.5-, 2-, 3-, 4-, ou 5 fois
la section de l’entrée (14).

7. Séparateur gaz/liquide à inertie selon l’une des re-
vendications 1, 5 et 6, dans lequel le diamètre de la
demi-coque de la partie annulaire supérieure (26)
dépasse le diamètre correspondant de la partie an-
nulaire inférieure (28) d’une quantité sensiblement
égale à la largeur de l’espace annulaire (20).

8. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications précédentes, dans lequel le
conduit annulaire (16) comporte une section trans-
versale sensiblement en forme de spirale qui rejoint
l’espace annulaire (20).

9. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications précédentes, dans lequel le
centre de l’entrée (14) est sensiblement aligné avec
le centre du conduit annulaire (16).

10. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications 1, 5, 6, 7, 8 et 9, dans lequel
la partie annulaire inférieure (28) est formée dans la
première pièce insérée (30 ; 50) qui présente une
partie centrale (33) en forme de cheminée s’étendant
axialement.

11. Séparateur gaz/liquide à inertie selon la revendica-
tion 10, dans lequel la partie annulaire supérieure
(26) est formée dans une deuxième pièce insérée
(32) traversant transversalement la chambre inté-
rieure (18) et présentant un canal central de sortie
(24) auquel conduit la partie centrale (33) en forme
de cheminée de la première pièce insérée (30 ; 50).

12. Séparateur gaz/liquide à inertie selon la revendica-
tion 11, dans lequel la partie centrale (33) en forme
de cheminée et le canal central de sortie (24) sont

chassés l’un dans l’autre.

13. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications précédentes, dans lequel le
corps (12), la première pièce insérée (30 ; 50) et/ou
la deuxième pièce insérée (32) sont sensiblement
exempts de parties en contre-dépouille.

14. Séparateur gaz/liquide à inertie selon l’une quelcon-
que des revendications précédentes, dans lequel le
corps (12), la première pièce insérée (30 ; 50) et/ou
la deuxième pièce insérée (32) comprennent des
éléments en plastique moulés par injection.
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