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(57)  The invention provides an aerosol generation
device configured to operate with a replaceable article
(16) comprising a storage compartment, comprising:

- areceptacle (10) extending along a receptacle axis (A),
defining a receptacle internal surface and configured to
receive the replaceable article (16) ;

- a heating system configured to heat the replaceable
article (16) when it is received in the receptacle (10);

the aerosol generation device being characterized in that
the receptacle internal surface comprises at least one

AEROSOL GENERATION DEVICE AND SET

protrusion (14) protruding from the receptacle internal
surface and configured to compress a part of the airflow
path of the storage compartment to reduce its cross-
sectional area, when the replaceable article (16) is re-
ceived in the receptacle (10);

the or each protrusion (14) defining a protrusion surface
adjacent to the receptacle internal surface and forming
an angle with the receptacle internal surface greater than
100° along the entire protrusion (14) in an airflow direc-
tion.

Processed by Luminess, 75001 PARIS (FR)
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Description
TECHNICAL FIELD

[0001] The invention relates to an aerosol generation
device and an aerosol generation set comprising the
device and a replaceable article comprising vaporizable
material.

PRIOR ART

[0002] In recent years, aerosol generation devices,
such as e-cigarettes have become popular as a replace-
ment for conventional smoking articles. In such devices,
a vaporizable material, such as tobacco, is heated. This
can for example be effected by susceptors which are
embedded in the vaporizable material and are heated by
one or more coils surrounding a receptacle adapted to
accommodate the replaceable article. In other words,
susceptors are used in induction heating devices that
are heated by eddy currents produced by surrounding
coils and induced within the susceptors.

[0003] In this context, uniform heat distribution within
the vaporizable material is an issue, as, firstly, cold air is
continuously supplied from an air inlet. Secondly, the
temperature is usually particularly high immediately
around the susceptors, which are usually formed thin
and generally extend in an airflow direction between
the air inlet and an air outlet. This also holds true for
other heating methods, such as those involving heating
tracks, cups and/or blades. In these cases, the vaporiz-
able material does not contain a heating element like a
susceptor, but the above-described thermal gradient
across the vaporizable material between inlet and outlet
essentially remains the same.

SUMMARY OF THE INVENTION

[0004] In view of the above, it is an object underlying
the invention to provide an aerosol generation device and
set, by means of which heating of the vaporizable mate-
rial can be made more uniform.

[0005] This is achieved by means of the aerosol gen-
eration device described in claim 1.

[0006] Thisis configured to operate with a replaceable
article, such as a tobacco stick, comprising a storage
compartment containing a vaporizable material, such as
tobacco, the storage compartment defining an air flow
path extending between an inlet and an air outlet through
the vaporizable material. The aerosol generation device
comprises a receptacle extending along a receptacle
axis and defining a receptacle internal surface and being
configured to receive the replaceable article in a space
delimited by the receptacle internal surface so that the
airflow path extends along the receptacle axis. Moreover,
a heating system configured to heat the replaceable
article received in the receptacle is provided.

[0007] According to the invention, the receptacle inter-

10

15

20

25

30

35

40

45

50

55

nal surface comprises at least one protrusion protruding
from the receptacle internal surface and configured to
reduce the cross-sectional area of the receptacle so as to
compress a part of the airflow path of the storage com-
partment, when the article is received in the receptacle.
[0008] The or each protrusion defines a protrusion
surface adjacent the receptacle internal surface forming
an angle with the receptacle internal surface greater than
100 degrees along the entire protrusion in an airflow
direction. Otherwise, the or each protrusion defines a
protrusion surface adjacent the receptacle internal sur-
face forming an angle with the receptacle internal surface
greaterthan 100 degrees along atleast an/the ascending
portion of the protrusion in an airflow direction. This will
avoid unwanted turbulences and recirculating eddies or
vortices downstream of the protrusions, which are dis-
advantageous as vapor can be trapped in the vortices
and condense. The smooth shape also helps to maintain
good contact between the receptacle and the replace-
able article, which is for example advantageous, when
resistive heating is utilized at the wall of the receptacle.
Preferred angle ranges at the point, as seen in a long-
itudinal cut view, where the protrusion emerges from the
internal wall, are 100 to 175 degrees, with 130 to 170
degrees being preferred.

[0009] The feature thatthe protrusion surface forms an
angle with the receptacle internal surface whichis greater
than 100 degrees along the entire protrusion in an airflow
direction may mean that the value of the angle remains at
values greater than 100 degrees along the entire protru-
sionin the airflow direction. For example, this feature may
imply that the protrusion surface becomes shallower
along the airflow direction compared to the angle at the
point where the protrusion emerges from the internal
wall, as long as the angle remains greater than 100
degrees along the entire protrusion in the airflow direc-
tion.

[0010] In particular, the feature that the protrusion sur-
face forms an angle with the receptacle internal surface
which is greater than 100 degrees along the entire pro-
trusion in an airflow direction may mean that an angle
between a straight line (tangent) at each point of the
profile of the protrusionin a cross section of the protrusion
along the airflow direction and the receptacle internal
surface is greater than 100 degrees. For example, in
case the protrusion has an ascending portion, a top
portion, and a descending portion, an angle between a
straight line at a point close to the top portion of the
protrusion and the receptacle internal surface may be
close to 180 degrees, and thus greater than 100 degrees,
because the straight line may be close to parallel with the
receptacle internal surface in this case, as seen along the
airflow direction. Further aspects in connection with the
feature regarding the angle between the protrusion sur-
face and the receptacle internal surface will become
apparent from the detailed description of preferred em-
bodiments and the drawings.

[0011] In general, the airflow direction may be under-
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stood as the direction from the air inlet to the air outlet in
which air flows during use of the aerosol generation
device. The airflow direction may be parallel to the re-
ceptacle axis.

[0012] The described angle further provides a
"smooth" shape of the protrusion, which for example
allows the replaceable article to be inserted and removed
from the receptacle without being damaged. Moreover,
the effect, on which the present invention is based, is
similar to that of a venturi tube, as the compression or
reduction in cross-sectional area of the airflow path leads
to an acceleration of the air flowing through the replace-
able article. This will remove heat from, for example,
particularly hot areas and transport the heat in the form
of heated air to cooler areas. This will make heating more
uniform, which is advantageous with regard to an effec-
tive usage of the vaporizable material. The protrusions
additionally have the advantageous effect of securing the
replaceable article in place. The protrusions can have a
radially and/or axially and/or circumferentially identical or
different dimensions and/or constant or varying heights
and they can be provided at axially and/or circumferen-
tially offset or staggered positions. Further, protrusions
having a longitudinal extension can be oriented with this
extension parallel to the receptacle axis or with an angle
to this axis. It is currently expected that a maximum
number of protrusions is 64. The shape of the protrusions
can also be called aerodynamic.

[0013] Preferred embodiments are described in the
further claims.

[0014] First simulations have shown that the desired
effect of accelerating the flow while still promoting laminar
or transitional flow can particularly be obtained, when the
or each protrusion has a maximum height measured
according to an axis perpendicular to the receptacle axis
between 2 and 15% of the receptacle diameter, with 5 to
10% of this diameter being preferred. In other words, the
space available for the replaceable article, such as a
tobacco stick, is decreased by the mentioned values,
and the available cross-sectional area is constricted. In
particular, the cross-sectional area can be reduced by 1
to 15%, preferably between 2 and 8%. The mentioned
values appear particularly suitable for typical dimensions
of the receptacle with a diameter of 7 to 7.5 mm, and in
particular 7.1 mm, and a length of 37 to 38 mm, in
particular 37.5 mm.

[0015] It is currently also expected to be advanta-
geous, when the maximum length of the or each protru-
sion measured along the receptacle axis is between 5
and 75% of the receptacle length measured according to
the receptacle axis, and preferably between 10 and 65%
of this length, with 15 to 55% being further preferred. The
most preferred lengths can be around 20% of said re-
ceptacle length.

[0016] The desired "smooth" shape of the or each
protrusion can particularly be obtained when it has an
ascending portion, top portion and a descending portion.
[0017] In this context, the or each protrusion can typi-
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cally be symmetric, as regards the ascending and des-
cending portion, with respect to the top portion. Never-
theless, also asymmetrical shapes can be chosen.
[0018] Moreover, an advantageous shape is expected
for an ascending portion defining transversal dimensions
gradually increasing from the receptacle internal surface
until the top portion, and/or the descending portion defin-
ing transversal dimensions gradually decreasing from
the top portion to the receptacle internal surface.
[0019] Inparticular,the shapesdescribedinclaim7 are
expected to show advantageous effects.

[0020] Although a single protrusion will already have
the desired effect, and enhanced effects will be achieved,
when a plurality of protrusions is provided, which are
arranged on the receptacle internal surface axially and/or
circumferentially.

[0021] In accordance with the observation, that the
temperature is particularly high at the air outlet of the
storage compartment, it is preferred for the or each
protrusion to be arranged adjacent the air outlet.
[0022] Whereas the or each protrusion can be pro-
vided onthe receptacle internal surface in a fixed manner,
in particular integral with the receptacle wall, at least one
protrusion can also be movable along the receptacle
axis. Further, they can be clicked into place by the user,
after the article has been inserted into the receptacle.
This will help avoiding damage of the replaceable article,
in particular a base of a stick-shaped article, which is
inserted into the receptacle with the base in front.
[0023] Thus, the or each protrusion can also be mo-
vable along an axis perpendicular to the receptacle axis,
in order to achieve the previously described effect. In any
case, it is sufficient, if it protrudes from the receptacle
internal surface. Typically, the protrusion will constitute
portions of the internal surface and will be smoothly
connected with it, i.e. avoiding sharp edges and implying
radii of curvature.

[0024] As indicated above, the invention is particularly
useful in connection with an inductive heating system,
wherein the storage compartment of the replaceable
article comprises at least one susceptor. In this context,
itis currently preferred, that the number of protrusions is
equal to the number of susceptors.

[0025] Further, heating can be unified, when a top
portion of the or each protrusion faces the downstream
end and/or the hottest part of the corresponding suscep-
tor, when the replaceable article is received in the re-
ceptacle.

[0026] Alternatively or additionally, the heating system
may comprise one or more heating elements extending
along at least a part of the receptacle internal surface and
the contact surface of at least one protrusion.

[0027] Finally, the advantages described above can
particularly be obtained, when the aerosol generation
device described herein is combined with a replaceable
article, with which the aerosol generation device is
adapted to cooperate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Hereinafter, the invention will be described with
reference to exemplary embodiments thereof shown in
the drawings, in which

Fig. 1 is a perspective cut view of a first em-
bodiment;

Fig. 2 is a cut side view of the first embodi-
ment;

Fig. 3 is a cut side view of a second embodi-
ment;

Fig. 4 is a cut side view of a third embodi-
ment;

Fig. 5Ato 5G  are side and plan views of further em-
bodiments of protrusions;

Fig. 6 a cut side view of a further embodiment
with a replaceable article inserted;

Fig. 7 a cut side view of a further embodiment
similar to that of Fig. 6;

Fig. 8 a cut side view of yet another embodi-
ment with further portions of an aerosol
generation device shown; and

Figs. 9A, 9B are side views of embodiments of pro-

trusions in support of the meaning of
the angle between the protrusion sur-
face and the receptacle internal sur-
face.

DETAILED DESCRIPTION OF PREFERRED EMBO-
DIMENTS

[0029] As can be taken from Fig. 1, a receptacle 10 of
an aerosol generation device is essentially tube-shaped
and adapted to accommodate a replaceable article, such
as atobacco stick. As indicated by arrow A, air essentially
flows through a tobacco stick along the receptacle axis,
and will enter the receptacle 10 at an air inlet 12 in an
essentially cold state. Along the airflow path, the tobacco
stick includes susceptors adapted to cooperate with one
ormore induction coils (not shown) around the receptacle
so as to be heated and transfer the heat to the surround-
ing tobacco. In the embodiment shown, two protrusions
14 are formed at the same position along the axial direc-
tion and at diametrically opposite positions along the
circumferential direction. Similar to a Venturi tube, airflow
in the area of the protrusions, where the tobacco stick is
correspondingly constricted, is accelerated, so that
heated air can be quickly transported away from the
particularly hot area surrounding the susceptors.
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[0030] As can particularly be taken from Fig. 2, the
protrusions have a smooth cross-sectional geometry, so
that no undesired turbulences are created, and a tobacco
stick can be inserted, sliding between the protrusions
without risking damage of the tobacco stick.

[0031] This also applies to the embodiment of Fig. 3,
which differs from that of Fig. 1 and 2, with regard to both
the shape and number of the protrusions. Firstly, the
protrusions have an asymmetric shape with a steeper
ascending portion, as viewed in the direction of flow, and
a less steep descending portion. This particularly allows
easy insertion of a tobacco stick in a direction opposite to
the flow direction. Secondly, in contrast to Fig. 1 and 2,
plural protrusions, for example 12 protrusions are pro-
vided equidistantly along the circumference of the recep-
tacle. Further, transversal dimensions of the ascending
portion increase with a gradient higher as seen in the flow
direction, than the gradient, with which these dimensions
decrease in the descending portion as can be seen in the
center part of Fig. 3, similar to a drop-shape.

[0032] As shown in Fig. 4, plural protrusions can also
be provided at different axial positions, which can be
considered a staggered arrangement. Moreover, in the
embodiment shown, protrusions at different axial posi-
tions are additionally offset in circumferential direction. It
goes without saying that plural protrusions can also be
provided at more than two axial positions, and that the
distance between protrusion positions in the circumfer-
ential direction can be the same over the entire circum-
ference or can vary. Moreover, any arrangement of pro-
trusions shown in the figures can be chosen with sym-
metric protrusions as shown in Fig. 1, 2 and 4, as well as
asymmetric protrusions as shown in Fig. 3, including any
further shapes shown in Fig. 5. In this context, when
plural protrusions are present, they can all have the same
or different shapes.

[0033] As can be taken from Fig. 5, additional smooth
and/or aerodynamic shapes, such as that of a chevron
(A) arrowhead (B), asymmetric fillet combined with a
chamfer as ascending portion (C) symmetric fillet (D)
asymmetric fillet(E), symmetric chamfer (F) and asym-
metric chamfer (D) will be suitable. Chevron and arrow-
head essentially have a point at one end thereof and their
shape as seen in a plan view can be described as
essentially triangular. In contrast to an arrowhead, which
quite well corresponds to a triangular shape in a plan
view, a chevron has a cutoutas seeninaplanview, onthe
side opposite the point. A chamfer essentially has a flat,
inclined surface as seen in a cross-sectional view, and a
fillet is essentially oval or elliptic, as seen in a plan view.
The flow direction will typically be from right to left in Fig.
5.

[0034] Asshownin particularin Fig. 1to 4, one or more
protrusions can be formed by thickening the receptacle
wall. Alternatively, the receptacle wall can have a uniform
wall thickness, and one or more protrusions can be
formed as a convex shape inside the receptacle corre-
sponding to a concave shape on the outside thereof. As
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can be taken particularly from Fig. 2 to 5, each protrusion
has a protrusion surface adjacent the receptacle internal
surface which forms an angle o with the receptacle
internal surface greater than 100°, especially in the em-
bodiment of Fig. 2, 4 and 5, apart from 5B, this angle is
significantly greater than 100° and remains that large
along the entire protrusion as seen in an airflow direction.
In other words, each protrusion lacks any surfaces ex-
tending "steep" towards the receptacle internal surface
which would create unwanted turbulences.

[0035] The measurement and, respectively, determi-
nation of the angle a between the protrusion surface and
the receptacle internal surface is illustrated in detail in
Figs. 9A and 9B which illustrate two different configura-
tions of the protrusion 14. In Fig. 9A, the protrusion 14 has
a roof-like shape with a linearly ascending portion (por-
tion comprising point A) and a linearly descending portion
(portion comprising point B) along the airflow direction
(indicated by the arrow). In Fig. 9B, the protrusion 14 has
a semi-circular shape with an ascending portion becom-
ing gradually shallower (portion comprising point A)and a
descending portion becoming gradually steeper (portion
comprising point B) along the airflow direction (indicated
by the arrow). With reference to Figs. 9A and 9B, the
feature that the protrusion surface forms an angle o with
the receptacle internal surface which is greater than 100
degrees (100°) along the entire protrusion 14 in an airflow
direction means that an angle between a straight line
(tangent) at each point of the profile of the protrusion 14 in
a cross section of the protrusion along the airflow direc-
tion and the receptacle internal surface is greater than
100 degrees. In Figs. 9A and 9B, such straight line
(tangent) is exemplarily shown at points A and B by
the dashed lines. In the ascending portions (portions
comprising points A), the angle o is measured with re-
spect to the receptacle internal surface upstream of the
protrusion 14 with respect to the airflow direction. In the
descending portions (portions comprising points B), the
angle o is measured with respect to the receptacle inter-
nal surface downstream of the protrusion 14 with respect
to the airflow direction. While the angle a remains the
same at each point of the protrusion 14 in the ascending
portion in Fig. 9A, it changes, i.e. becomes greater, when
going along the airflow direction in the ascending portion
of the protrusion 14 shown in Fig. 9B.

[0036] Fig. 6 shows a receptacle 10 with two diame-
trically protrusions 14 similar to those of Fig. 5D or F. Fig.
6 additionally shows a replaceable article 16, such as a
tobacco stick accommodated in the receptacle 10 and
correspondingly compressed in the area of the protru-
sions 14. This compression, firstly, moves the tobacco
strands 18 closer together in the area of the protrusions
14 and, secondly, bends susceptors 20 accommodated
in the replaceable article 16. These susceptors 20 may
have a curved, convex shape already in the original state,
i.e. without being compressed by the protrusions 14. In
particular, the convex shapes of two or more susceptors
can face each other towards the center of the replaceable
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article 16. Alternatively or additionally, the convex shape
shown in the figure can be caused by the compression in
the area of the protrusions. 14.

[0037] Inany case, as is better illustrated in Fig. 7, the
cross-sectional area of the replaceable article 16 is smal-
ler in the area of the protrusions 14, so that the flow
velocity is increased, and heat is transported at a higher
rate than in the area of the inlet and the outlet of the
replaceable article shown. Whereas the location of the
susceptors, which are typically thin strands of material
heatable by a surrounding coil (not shown), can corre-
spond to that of the protrusions 14 and can be essentially
symmetrical thereto, as shown in Fig. 6, the susceptors
can also be somewhat shifted towards the inlet 12. In the
embodiment shown in Fig. 7, the inlet end of each sus-
ceptor is somewhat closer to the inlet 12 of the receptacle
10 than the inlet end of each protrusion 14, and the
susceptors cover about two thirds of the longitudinal
extension of the protrusions. As mentioned, in the em-
bodiment of Fig. 6, the location of the susceptors 20 is
symmetrical to that of the protrusion 14, and their inlet
end is somewhat more remote from the inlet 12 of the
receptacle than the inlet end of the protrusions 14, and
their outlet end is somewhat more remote from the outlet
ofthe receptacle than the outlet end of the protrusions 14.
[0038] Moreover, as indicated in Fig. 7, due to the
asymmetrical position of the susceptors, these are closer
together towards their outlet end, than at their inlet end.
[0039] The above-described effect of compressing the
replaceable article 16 in order to quickly remove heat
from particularly hot areas is also achieved by the em-
bodiment of Fig. 8, in which protrusions 14 are provided at
the outletend of the receptacle and are formed as heating
elements. In otherwords, unlike the previously described
embodiments, the replaceable article 16 is not heated
from within, such as by means of the susceptors 20, but
from the receptacle walls. The principle underlying the
invention, i.e. providing protrusions so as to compress or
constrict the airflow path remains the same. It should also
be mentioned, that susceptors could be located in an
area corresponding to the protrusions 14 shown in Fig. 8,
when induction heating is used instead of external heat-
ing as in the embodiment of Fig. 8. For the sake of
completeness, Fig. 8 also shows, downstream the outlet
end of the receptacle 10, a support 22 having an airpath
24, as well as, downstream of the support 22, a filter 26.
[0040] The following itemized paragraphs also form
part of the present disclosure.

[0041] Item1.Anaerosol generation device configured
to operate with a replaceable article (16) comprising a
storage compartment containing a vaporizable material,
the storage compartment defining an airflow path extend-
ing between an air inlet (12) and an air outlet through the
vaporizable material;

the aerosol generation device comprising:

- areceptacle (10) extending along a receptacle
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axis (A), defining a receptacle internal surface
and configured to receive the replaceable article
(16) in a space delimited by the receptacle inter-
nal surface so as the airflow path extends along
the receptacle axis (A);

- aheating system configured to heat the replace-
able article (16) when it is received in the re-
ceptacle (10);

the aerosol generation device being characterized in
that the receptacle internal surface comprises at
least one protrusion (14) protruding from the recep-
tacle internal surface and configured to reduce the
cross-sectional area of the receptacle so as to com-
press a part of the airflow path of the storage com-
partment, when the replaceable article (16) is re-
ceived in the receptacle (10);

the or each protrusion (14) defining a protrusion
surface adjacent to the receptacle internal surface
and forming an angle with the receptacle internal
surface greater than 100° along the entire protrusion
(14) in an airflow direction.

[0042] Item 2. The aerosol generation device accord-
ing to item 1, wherein the maximum height of the or each
protrusion (14) measured according to an axis perpen-
dicular to the receptacle axis (A) is comprised between
2% and 15% of the receptacle diameter, and preferably
between 5% and 10% of said diameter.

[0043] Item 3. The aerosol generation device accord-
ing to item 1 or 2, wherein the maximum length of the or
each protrusion (14) measured according to the recep-
tacle axis (A) is comprised between 5% and 75% of the
receptacle length measured according to the receptacle
axis (A), and preferably between 10% and 65% of said
length.

[0044] Item 4. The aerosol generation device accord-
ing to any one of the preceding items, wherein the or each
protrusion (14) forms an ascending portion, a top portion
and a descending portion;

the ascending portion extends from the receptacle inter-
nal surface until the top portion and the descending
portion extends from the top portion until the receptacle
internal surface.

[0045] Item 5. The aerosol generation device accord-
ing to item 4, wherein the ascending portion is symmetric
to the descending portion with respect to the top portion.
[0046] Item 6. The aerosol generation device accord-
ing to item 4 or 5, wherein the ascending portion defines
transversal dimensions gradually increasing from the
receptacle internal surface until the top portion, and/or
the descending portion defines transversal dimensions
gradually decreasing from the top portion until the re-
ceptacle internal surface.

[0047] Item 7. The aerosol generation device accord-
ing to any one of the preceding items, wherein the shape
of the or each protrusion (14) is chosen in the group
consisting of:
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- chevron;

- arrowhead;

- asymmetric fillet and chamfer;
- symmetric fillet;

- asymmetric fillet;

- symmetric chamfer;

- asymmetric chamfer.

[0048] Item 8. The aerosol generation device accord-
ing to any one of the preceding items, comprising a
plurality of protrusions (14) arranged on the receptacle
internal surface axially according to the receptacle axis
(A) and/or circumferentially.

[0049] Item 9. The aerosol generation device accord-
ing to any one of the preceding items, wherein the or each
protrusion (14) is arranged to be adjacent to the air outlet
ofthe storage compartment, when the replaceable article
(16) is received in the receptacle (10).

[0050] Item 10. The aerosol generation device accord-
ing to any one of the preceding items, wherein the or each
protrusion (14) is moveable according to the receptacle
axis (A).

[0051] Item 11. The aerosol generation device accord-
ing to any one of the preceding items, wherein the oreach
protrusion (14) is moveable according to an axis perpen-
dicular to the receptacle axis (A) between an engaged
position and a disengaged position;

the replaceable article (16) being freely moveable within
the receptacle (10) according to the receptacle axis (A)
when the or each protrusion (14) is in the disengaged
position and being locked in the receptacle (10) when the
or each protrusion (14) is in the engaged position.
[0052] Item 12. The aerosol generation device accord-
ing to any one of the preceding items, wherein the heating
system is an inductive heating system comprising a coil
configured to create a magnetic field, the storage com-
partment of the replaceable article (16) comprising at
least one susceptor (20) extending along the airflow path
between an upstream end and a downstream end, and
being able to generate heat when it is placed in the
magnetic field created by the coil;

the oreach protrusion (14)is arranged to face atleast
partially a susceptor (20) of the storage compartment
of the replaceable article (16), when the replaceable
article (16) is received in the receptacle (10);

preferably, the number of protrusions (14) being
chosen equal to the number of the susceptors (20).

[0053] Item 13. The aerosol generation device accord-
ing toitem 12, wherein the or each protrusion (14) defines
atop portion arranged to face the downstream end of the
corresponding susceptor (20), when the replaceable ar-
ticle (16) is received in the receptacle (10).

[0054] Item 14. The aerosol generation device accord-
ingtoanyone ofitems 1to 11, wherein the heating system
comprises one or several heating elements extending
along atleast a part of the receptacle internal surface and
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the contact surface of the or each protrusion (14).
[0055] Item 15. An aerosol generation set comprising:

- areplaceable article (16) comprising a storage com-
partment containing a vaporizable material, the sto-
rage compartmentdefining an airflow path extending
between an air inlet (12) and an air outlet through the
vaporizable material;

- anaerosol generation device according to any one of
the preceding items, configured to operate with the
replaceable article (16).

Claims

1. An aerosol generation device configured to operate
with a replaceable article (16) comprising a storage
compartment containing a vaporizable material, the
storage compartment defining an airflow path ex-
tending between an air inlet (12) and an air outlet
through the vaporizable material;

the aerosol generation device comprising:

- areceptacle (10) extending along a recep-
tacle axis (A), defining a receptacle internal
surface and configured to receive the re-
placeable article (16) in a space delimited
by the receptacle internal surface so as the
airflow path extends along the receptacle
axis (A);

- a heating system configured to heat the
replaceable article (16) when it is received
in the receptacle (10);

the aerosol generation device being character-
ized in that the receptacle internal surface com-
prises one protrusion (14) or a plurality of pro-
trusions (14) protruding from the receptacle in-
ternal surface and configured to reduce the
cross-sectional area of the receptacle, wherein
the maximum height of the protrusion (14) or
each protrusion (14) of the plurality of protru-
sions (14) measured according to an axis per-
pendicular to the receptacle axis (A) is com-
prised between 2% and 15% of the receptacle
diameter;

the protrusion (14) or each protrusion (14) of the
plurality of protrusions (14) defining a protrusion
surface adjacent to the receptacle internal sur-
face and forming an angle with the receptacle
internal surface greater than 100° along the
entire protrusion (14) in an airflow direction,
wherein the protrusion (14) or each protrusion of
the plurality of protrusions (14)is provided on the
receptacle internal surface in a fixed manner.

2. The aerosol generation device according to claim 1,
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wherein the maximum height of the protrusion (14) or
each protrusion (14) of the plurality of protrusions
(14) measured according to an axis perpendicular to
the receptacle axis (A) is comprised between 5% and
10% of the receptacle diameter.

The aerosol generation device according to claim 1
or 2, wherein the maximum length of the protrusion
(14) or each protrusion (14) of the plurality of protru-
sions (14) measured according to the receptacle axis
(A) is comprised between 5% and 75% of the re-
ceptacle length measured according to the recepta-
cle axis (A), and preferably between 10% and 65% of
said length.

The aerosol generation device according to any one
of the preceding claims, wherein the protrusion (14)
or each protrusion (14) of the plurality of protrusions
(14) forms an ascending portion, a top portion and a
descending portion;

the ascending portion extends from the receptacle
internal surface until the top portion and the des-
cending portion extends from the top portion until the
receptacle internal surface.

The aerosol generation device according to claim 4,
wherein the ascending portion is symmetric or asym-
metric to the descending portion with respect to the
top portion.

The aerosol generation device according to claim 4
or 5, wherein the ascending portion defines trans-
versal dimensions gradually increasing from the re-
ceptacle internal surface until the top portion, and/or
the descending portion defines transversal dimen-
sions gradually decreasing from the top portion until
the receptacle internal surface.

The aerosol generation device according to any one
of the preceding claims, wherein the shape of the
protrusion (14) or each protrusion (14) of the plurality
of protrusions (14) is chosen in the group consisting
of:

- chevron;

- arrowhead;

- asymmetric fillet and chamfer;
- symmetric fillet;

- asymmetric fillet;

- symmetric chamfer;

- asymmetric chamfer.

The aerosol generation device according to any one
of the preceding claims, comprising the plurality of
protrusions (14) arranged on the receptacle internal
surface axially according to the receptacle axis (A)
and/or circumferentially.
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The aerosol generation device according to any one
of the preceding claims, wherein the protrusion (14)
or each protrusion (14) of the plurality of protrusions
(14) is arranged to be adjacent to the air outlet of the
storage compartment, when the replaceable article
(16) is received in the receptacle (10).

The aerosol generation device according to any one
of the preceding claims, wherein the heating system
is an inductive heating system comprising a coil
configured to create a magnetic field, the storage
compartment of the replaceable article (16) compris-
ing at least one susceptor (20) extending along the
airflow path between an upstream end and a down-
stream end, and being able to generate heat when it
is placed in the magnetic field created by the coil;
the protrusion (14) or each protrusion (14) of the
plurality of protrusions (14) is arranged to face at
least partially a susceptor (20) of the storage com-
partment of the replaceable article (16), when the
replaceable article (16) is received in the receptacle
(10).

The aerosol generation device according to claim 10,
wherein the protrusion (14) or each protrusion (14) of
the plurality of protrusions (14) defines a top portion
arranged to face the downstream end of the corre-
sponding susceptor (20), when the replaceable ar-
ticle (16) is received in the receptacle (10).

The aerosol generation device according to any one
of the preceding claims, wherein the protrusion (14)
or the plurality of protrusions (14) protruding from the
receptacle internal surface is configured to reduce
the cross-sectional area of the receptacle so as to
compress a part of the airflow path of the storage
compartment, when the replaceable article (16) is
received in the receptacle (10).

The aerosol generation device according to any one
of the preceding claims, comprising the plurality of
protrusions (14) having the same or different shapes.

The aerosol generation device according to any one
of the preceding claims, wherein the angle at a point
where the protrusion emerges from the receptacle
internal surface is between 100 and 175 degrees,
preferably between 130 and 170 degrees, as seenin
a longitudinal cut view.

The aerosol generation device according to any one
of the preceding claims, wherein the protrusion (14)
or each protrusion (14) of the plurality of protrusions
(14)is provided at an outlet end of the receptacle, as
seen in the airflow direction.

The aerosol generation device according to any one
of the preceding claims, wherein the protrusion (14)
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or each protrusion of the plurality of protrusions (14)
is provided on the receptacle internal surface inte-
grally with the receptacle wall.

17. An aerosol generation set comprising:

- areplaceable article (16) comprising a storage
compartment containing a vaporizable material,
the storage compartment defining an airflow
path extending between an air inlet (12) and
an air outlet through the vaporizable material;
- an aerosol generation device according to any
one of the preceding claims, configured to oper-
ate with the replaceable article (16).
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