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(54) AEROSOL GENERATING DEVICE AND HEATER

(57)  An aerosol generating device, comprising: a smokable material can be relatively uniformly heated.
chamber (30), that is for receiving a smokable material
(A), the chamber having a first radial direction and a sec- 2\1
ond radial direction that are perpendicular to one another; 712 211 42
L . . 41\4 —
and a first infrared emitter (21) and a second infrared R1 <
emitter (22) that are arranged along the first radial direc-

tion of the chamber, and that are used to radiate infrared
rays to the chamber so as to heat the smokable material,

the first infrared emitter and the second infrared emitter \\ //}H

at least partially extending along the second radial direc- ~ She T //5 J
tion, thereby defining the chamber between the first in-

frared emitter and the second infrared emitter, and such RQT 221 /

that the size of the chamber along the second radial di- 22 222

rection is greater than that along the first radial direction.
In the foregoing aerosol generating device, afirstinfrared
emitter and a second infrared emitter are oppositely dis-
posed and define and form a chamber the size of which
is smaller along a first radial direction than that along a
second radial direction, thereby increasing the ability and
efficiency of absorbing infrared rays in a smokable ma-
terial, such that a surface layer and the interior of the
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Description

CROSS REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application claims priority to Chinese Pat-
ent Application No. 2020100481609, entitled "Aerosol
generating device" and submitted to China National In-
tellectual Property Administration on January 16th, 2020,
the entire content of which is incorporated herein by ref-
erence.

TECHNICAL FIELD

[0002] The embodiment of the present disclosure re-
lates to the technical field of heating nonburning smoking
sets, and in particular to an aerosol generating device.

BACKGROUND

[0003] Tobacco products (e.g., cigarettes, cigars, etc.)
are burning tobaccos to produce tobacco smoke during
use. People attempt to make products that release com-
pounds without burning so as to replace these tobacco
products burning tobaccos.

[0004] An example of this kind of products is a heating
device, which heats rather than burns a material to re-
lease compounds, for example, the material may be a
tobacco product or other non-tobacco products which
may contain or not contain nicotine. As another example,
there exists an infrared heating device which heats a to-
bacco product through infrared radiation so that the to-
bacco product releases a compound to generate an aer-
osol. For example, Chinese Patent Application No.
201821350103.0 of a known technology provides a heat-
ing device structure in which a nano far infrared coating
and a conductive coating are formed in turn on an outer
surface of a quartz tube, wherein the conductive coating
is connected to a power source configured to supply pow-
er, so that the nano far infrared coating itself generates
heat under the supply of power and at the same time
forms electron transition to generate infrared rays which
then radiate onto the tobacco product within the quartz
tube to heat the tobacco product. During implementa-
tions, the radiated infrared rays are absorbed at the sur-
face layer of the tobacco product and the interior of the
tobacco product is difficult to be heated, preventing the
internal utilization of the tobacco product.

SUMMARY

[0005] In order to solve the problem of inefficiency of
the heating device in heating the interior of tobacco prod-
ucts in existing technologies, the embodiment of the
present disclosure provides an aerosol generating de-
vice.

[0006] Inview of the above, the aerosol generating de-
vice according to the present disclosure, configured to
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heat a smokable material to generate an aerosol for in-
halation, includes:

a chamber, configured to receive a smokable mate-
rial;

the chamber having afirst radial direction, and a sec-
ond radial direction that is perpendicular to the first
radial direction; and

a first infrared emitter and a second infrared emitter
that are arranged in the first radial direction of the
chamber and configured to radiate infrared rays to-
wards the chamber so as to heat the smokable ma-
terial, the first infrared emitter and the second infra-
red emitter extending at least partially in the second
radial direction, thereby defining the chamber be-
tween the first infrared emitter and the second infra-
red emitter, such that the size of the chamber in the
second radial direction is greater than that in the first
radial direction.

[0007] In a preferred embodiment, the first infrared
emitter and the second infrared emitter are separated
from each other.

[0008] In a preferred embodiment, the first infrared
emitter and the second infrared emitter are spaced with
certain distance, to form an airflow channel for external
air to enter the chamber.

[0009] In a preferred embodiment, the first infrared
emitter is configured to be able to move in the first radial
directionrelative to the second infrared emitter, to change
the size of the chamber in the first radial direction.
[0010] In a preferred embodiment, the first infrared
emitter has afirst position and a second position opposite
to the second infrared emitter, and is able to move be-
tween the first position and the second position in the
first radial direction relative to the second infrared emitter;
wherein

the size of the chamber in the first radial direction when
the first infrared emitter is at the first position is less than
the size of the chamber in the first radial direction when
the first infrared emitter is at the second position.
[0011] In a preferred embodiment, the aerosol gener-
ating device further includes a retaining mechanism,
which is configured to stably retain the first infrared emit-
ter at the first position and/or the second position.
[0012] In a preferred embodiment, the aerosol gener-
ating device further includes a biasing element, which is
configured to bias the first infrared emitter towards the
second position.

[0013] In a preferred embodiment, the first infrared
emitter and/or the second infrared emitter are/is config-
ured as the shape of a sheet extending in the second
radial direction.

[0014] In a preferred embodiment, the first infrared
emitter and/or the second infrared emitter are/is config-
ured as the shape of a curve bending outwards in the
first radial direction of the chamber.

[0015] In a preferred embodiment, the first infrared



3 EP 4 091 487 A1 4

emitter or the second infrared emitter includes:

a base; and,

an infrared emitting coating formed on a surface of
the base or an infrared emitting film bonded to a sur-
face of the base.

[0016] According to the above aerosol generating de-
vice, a first infrared emitter and a second infrared emitter
are oppositely disposed and define and form a chamber
the size of which is smaller in a first radial direction than
that in a second radial direction, thereby reducing the
distance between the radiated infrared rays and the in-
ternal center of the smokable material, increasing the
ability and efficiency of absorbing infrared rays inside a
smokable material, such that a surface layer and the in-
terior of the smokable material can be relatively uniformly
heated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] One or more embodiments are illustrated
through the image(s) in corresponding drawing(s). These
illustrations do not form restrictions to the embodiments.
Elements in the drawings with a same reference number
are expressed as similar elements, and the images in
the drawings do not form proportional restrictions unless
otherwise stated.

FIG. 1 is a structure diagram, after assembly, of an
aerosol generating device according to one embod-
iment,

FIG. 2 is a sectional view of a heating mechanism in
the aerosol generating device shown in FIG. 1.
FIG. 3 is a sectional view of the heating mechanism
shown in FIG. 2 moved to a second position.

FIG. 4 is a structure diagram of a retaining mecha-
nism in the heating mechanism shown in FIG. 2
FIG. 5is a diagram of a first infrared emitter accord-
ing to another embodiment.

FIG. 6 is a sectional view of a heating mechanism
according to another embodiment.

FIG. 7 is a diagram of a smokable material according
to another embodiment.

DETAILED DESCRIPTION

[0018] The present disclosure will become better un-
derstood from a detailed description of the present dis-
closure below taken in conjunction with drawings and
particular embodiments.

[0019] One embodiment of the present disclosure pro-
vides an aerosol generating device which heats rather
than burns a smokable material such as a cigarette, so
that at least one ingredient of the smokable material is
volatilized or released to form an aerosol for inhalation.
[0020] In a preferred embodiment, the aerosol gener-
ating device heats the smokable material by radiating far
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infrared rays having a heating effect, for example, far
infrared rays of 3um to 15um; during operation, when
the wavelength of the infrared rays matches with the
wavelength absorbable by the volatile ingredient of the
smokable material, the energy of the infrared rays is easy
to be absorbed by the smokable material, thus the smok-
able material is heated so that at least one volatile ingre-
dient is volatilized to generate an aerosol for inhalation.
[0021] The aerosol generating device according to one
embodiment of the present disclosure can refer to FIG.
1 in structure, the overall shape of the device is roughly
configured as a tabular tube, and external components
of the aerosol generating device include:

a shell 10, which is configured to be hollow inside,
thereby forming an assembly space for necessary
functional components such as infrared radiation;
the shell 10 includes a proximal end 110 and a distal
end 120 that are opposite in the length direction,
wherein

the proximal end 110 defines a receiving hole 111,
and through the receiving hole 111, a smokable ma-
terial A may be received within the shell 10 to be
heated or may be removed from the shell 10.

[0022] To heatthe smokable material A received within
the shell 10 through radiation of infrared rays, further, the
shell 10 is internally provided with an infrared emitter 20
for heating; in one embodiment, the structure can refer
to FIG. 2 to FIG. 3, including:

[0023] the shell 10 is internally provided with a cham-
ber 30 configured to receive a smokable material A;

the infrared emitter 20 includes afirstinfrared emitter
21 and a second infrared emitter 22 thatare arranged
surrounding the chamber 30; specifically, according
to the structure shown in figures, the first infrared
emitter 21 and the second infrared emitter 22 are
totally the same in structure and content, both includ-
ing two parts:

a base portion 211/221, which as a rigid support sub-
strate material may be made of high-temperature re-
sistant and infrared transmissive materials such as
quartz glass, ceramic, mica, etc. during implemen-
tations; and

an infrared emitting coating 212/222 formed on the
base portion 211/221, wherein the infrared emitting
coating 212/222 is capable of generating heat when
electrified, thereby radiating infrared rays that can
be used to heat the smokable material A, for exam-
ple, the above far infrared rays of 3um to 15um.
When the wavelength of the infrared rays matches
with the wavelength absorbable by the volatile ingre-
dient of the smokable material, the energy of the in-
frared rays is easy to be absorbed by the smokable
material.

[0024] Generally, during implementations, the infrared
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emitting coating 212/222 may be a coating made of ce-
ramic materials such as zirconium, or Fe-Mn-Cu series,
tungsten series, or transition metals and their oxide ma-
terials.

[0025] Ina preferred embodiment, the infrared emitting
coating 212/222 preferably is composed of an oxide of
at least one metallic element among Mg, Al, Ti, Zr, Mn,
Fe, Co, Ni, Cu, Cr, Zn, etc.; these metallic oxides when
heated to an appropriate temperature can radiate far in-
frared rays having a heating effect; the thickness of the
coating preferably may be controlled between 30pum to
50um; the formation mode on the surface of the base
portion 211/221 may be achieved by spraying the oxides
of the above metallic elements on the outer surface of
the base portion 211/221 through an atmospheric plasma
spraying method and then curing it, that is, obtaining an
infrared emitting film bonded to the surface of the base.
[0026] The above first infrared emitter 21 and second
infrared emitter 22, as shown in figures, are configured
as a curved shape in cross section, such that it is easy
to form the infrared emitting coating 212/222 on surfaces
thereof respectively.

[0027] Further, in a preferred embodiment, the first in-
frared emitter 21 and the second infrared emitter 22 may
be supplied with power or controlled separately, so that
they can radiate infrared rays independently to heat dif-
ferent portions of the smokable material A. Specifically,
in an optional control manner, the first infrared emitter 21
and the second infrared emitter 22 may be started alter-
nately or at the same time.

[0028] Further, according to the embodiments of the
heating state shown in FIG. 2 to FIG. 4, the chamber 30
is configured as a tabular shape, specifically an oval
shape in FIG. 2, that is, the size in the vertical direction
r1is less than the size in the horizontal direction r2, such
that the first infrared emitter 21 and the second infrared
emitter 22 have a relative greater area of radiation for
the smokable material A.

[0029] Further, in a preferred embodiment, the first in-
frared emitter 21 and the second infrared emitter 22 are
separated from each other and may move relative to each
other, specifically referring to FIG. 2 to FIG. 3.

[0030] AsshowninFIG. 2, the first infrared emitter 21
and the second infrared emitter 22 are located at the first
position, under which condition the smokable material A
is received within the chamber 30 and basically keeps
its own shape, generally the smokable material is shaped
as a cylinder with a circular cross section according to
product preparation and familiar structures.

[0031] FromFIG. 2, thefirstinfrared emitter 21 and the
second infrared emitter 22 approach each other along
directions indicated by arrows R1 and R2 shown in FIG.
2 respectively, until reaching the second position shown
in FIG. 3; when at the second position, the first infrared
emitter 21 and the second infrared emitter 22 enclose
and squeeze the smokable material A respectively, so
that the smokable material deforms, wherein the smok-
able material roughly may be squeezed into the shape
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of a cylinder with an oval cross section, as shown in FIG.
3; by the time, start the first infrared emitter 21 and the
second infrared emitter 22, then the distance between
the radiated infrared rays and the internal center 0 of the
smokable material A is greatly reduced, thereby increas-
ing the ability and efficiency of absorbing infrared rays
inside the smokable material A compared to the state
shown in FIG. 2, such that a surface layer and the interior
of the smokable material A can be relatively uniformly
heated.

[0032] To facilitate the operation of relative movement
between the first infrared emitter 21 and the second in-
frared emitter 22, in the preferred embodiments shown
in FIG. 2 and FIG. 3, the shell 10 is internally provided
with a biasing element, which is configured to bias the
first infrared emitter towards the second position. Spe-
cifically, the biasing element includes a first spring 41
and a second spring 42 which, after being stretched as
shown in FIG. 3, provide an elastic restoring force so that
the first infrared emitter 21 and the second infrared emit-
ter 22 are biased towards the first position shown in FIG.
2, facilitating the removal of the smokable material A after
the inhalation is completed.

[0033] Of course, further, in an optional embodiment,
to enable the first infrared emitter 21 and the second in-
frared emitter 22 to be stably retained at different posi-
tions respectively, the shell 10 is internally provided with
a retaining mechanism, for example, a first retaining el-
ement 51 located on the firstinfrared emitter 21 as shown
in FIG. 4, for example, a mechanical connection mech-
anism such as a magnet, a fastener, etc., and a second
retaining element 52 which may be located on the second
infrared emitter 22 and may cooperate with the first re-
taining element 51 to form securing or connection, so
that the first retaining element 51 may be retained at dif-
ferent positions.

[0034] Inanothervariantembodimentas showninFIG.
5, the infrared emitting coating 212a of the first infrared
emitter 21a is formed on an outer surface away from the
chamber 30, or is an infrared emitting film wrapped
around an outer surface of the first infrared emitter 21a
away from the chamber 30, for example, a zinc oxide
film, a graphene film, an indium oxide film doped with
rare earth metals, etc. Meanwhile, to facilitate power sup-
ply to the infrared emitting coating 212a so that it radiates
infrared rays, upper and lower ends of the outer surface
of the first infrared emitter 21a are formed, respectively,
with a first conductive coating 213a and a second con-
ductive coating 214a which are made of silver, gold or
copper, etc., and have an excellent conductivity; and sub-
sequently the conductive coating is connected to a power
supply device through welding a lead or sleeving a con-
ductive ring and so on, so as to supply power to the in-
frared emitting coating 212a.

[0035] Further, in a variant embodiment, the structure
of the infrared emitter 20b may refer to FIG. 6, including:
a first infrared emitter 21b and a second infrared emitter
22b that are configured as the shape of a sheet, wherein
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the firstinfrared emitter 21b and the second infrared emit-
ter 22b are arranged at two opposite sides of the chamber
30b, and they can move relative to each other to squeeze
the smokable material A received within the chamber
30b, so that the smokable material A is squeezed into
the oval shape shown in FIG. 3 to increase the efficiency
of the infrared rays penetrating into the center, such that
a surface layer and the interior of the smokable material
A can be relatively uniformly heated.

[0036] In another variant embodiment, as shown in
FIG. 7, the smokable material A is configured as the
shape of a block or sheet, different from the shape of
conventional cylinders; the first infrared emitter 21C and
the second infrared emitter 22c of the infrared emitter
20c are oppositely arranged in the thickness direction of
the smokable material A respectively, so that the block
shaped smokable material A adapted to the chamber 30c
may have a greater surface area to increase the efficien-
cy of absorbing infrared rays, thereby improving the heat-
ing efficiency and enabling a surface layer and the interior
ofthe smokable material A to be relatively uniformly heat-
ed.

[0037] During the smoking process of the above aer-
osol generating device, as indicated by the arrows R3
shown in FIG. 3, FIG. 4 or FIG. 7, external air may enter
the chamber 30/30c from two sides thereof via the space
between the first infrared emitter 21/21c and the second
infrared emitter 22/22c¢, until passing through the smok-
able material A to be inhaled.

[0038] It is to be noted that the description of the
present disclosure and the drawings just list preferred
embodiments of the present disclosure and are not lim-
ited to the embodiments described herein. Further, for
the ordinary staff in this field, improvements or variations
may be made according to the above description, and all
these improvements or variations are intended to be in-
cluded within the scope of protection of the claims ap-
pended hereinafter.

Claims

1. An aerosol generating device, configured to heat a
smokable material to generate an aerosol for inha-
lation, comprising:

a chamber, configured to receive a smokable
material;

the chamber having a first radial direction, and
a second radial direction that is perpendicular
to the first radial direction; and

a first infrared emitter and a second infrared
emitter that are arranged in the first radial direc-
tion of the chamber and configured to radiate
infrared rays towards the chamber so as to heat
the smokable material, the first infrared emitter
and the second infrared emitter extending at
least partially in the second radial direction,
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thereby defining the chamber between the first
infrared emitter and the second infrared emitter,
such that the size of the chamber in the second
radial direction is greater than that in the first
radial direction.

The aerosol generating device according to claim 1,
wherein the first infrared emitter and the second in-
frared emitter are separated from each other.

The aerosol generating device according to claim 1,
wherein the first infrared emitter and the second in-
frared emitter are spaced with certain distance, to
form an airflow channel for external air to enter the
chamber.

The aerosol generating device according to any one
of claim 1 to 3, wherein the first infrared emitter is
configured to be able to move in the first radial di-
rection relative to the second infrared emitter, to
change the size of the chamber in the first radial di-
rection.

The aerosol generating device according to claim 4,
wherein the first infrared emitter has a first position
and a second position opposite to the second infra-
red emitter, and is able to move between the first
position and the second position in the first radial
direction relative to the second infrared emitter;
wherein

the size of the chamber in the first radial direction
when the first infrared emitter is at the first position
is less than the size of the chamber in the first radial
direction when the first infrared emitter is at the sec-
ond position.

The aerosol generating device according to claim 5,
further comprising a retaining mechanism, which is
configured to stably retain the first infrared emitter
at the first position and/or the second position.

The aerosol generating device according to claim 5,
further comprising a biasing element, which is con-
figured to bias the first infrared emitter towards the
second position.

The aerosol generating device according to any one
of claims 1 to 3, wherein the first infrared emitter
and/or the second infrared emitter are/is configured
as the shape of a sheet extending in the second ra-
dial direction.

The aerosol generating device according to any one
of claims 1 to 3, wherein the first infrared emitter
and/or the second infrared emitter are/is configured
as the shape of a curve bending outwards in the first
radial direction of the chamber.
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10. The aerosol generating device according to any one
of claims 1 to 3, wherein the first infrared emitter or
the second infrared emitter comprises:

a base; and,

an infrared emitting coating formed on a surface
of the base or an infrared emitting film bonded
to a surface of the base.
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