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wire material forming the induction coil (50) has a first
dimension extending along a radial direction and a sec-
ond dimension extending along an axial direction, the
first dimension being greater than the second dimension.
The wire material of the induction coil (50) has a smaller
or thinner size in the axial direction, and compared with
a coil wound by a wire with a circular cross section, there
are more coil turns or windings per unit length, which is
beneficial to increasing the inductance value.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Application
No. 202111351739.3, entitled "AEROSOL GENERA-
TION APPARATUS AND INDUCTION COIL" filed on No-
vember 16, 2021 with the China National Intellectual
Property Administration, which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
technical field of aerosol generation, and in particular, to
an aerosol generation apparatus and an induction coil.

BACKGROUND

[0003] Tobacco products (such as cigarettes, cigars,
and the like) burn tobacco during use to produce tobacco
smoke. Attempts are made to replace these tobacco-
burning products by making products that release com-
pounds without burning.

[0004] An example of this type of products is a heating
apparatus that releases compounds by heating rather
than burning materials. For example, the materials may
be tobacco or other non-tobacco products. These non-
tobacco products may include or not include nicotine. As
a known heating apparatus, an induction coil is used to
generate a magnetic field, which induces a susceptor to
generate heat to heat the tobacco product to release
compounds to generate an aerosol. In the known heating
apparatus, the number of turns of the induction coil is
limited by space or length, so the induction coil cannot
have a high inductance value.

SUMMARY

[0005] An embodiment of this application provides an
aerosol generation apparatus, including:

a chamber used to receive or store an aerosol gen-
eration substrate;

an induction coil used to generate a changing mag-
netic field; and

a susceptor configured to be penetrated by the
changing magnetic field and generate heat, thereby
heating the aerosol generation substrate to generate
an aerosol, where

the induction coil is structured as a solenoid coil, and
a cross section of a wire material forming the induc-
tion coil has a firstdimension extending along a radial
direction and a second dimension extending along
an axial direction, the first dimension being greater
than the second dimension.

[0006] Another embodiment of this application further
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provides an induction coil, used to generate a changing
magnetic field, where the induction coil is structured as
a solenoid coil, and a cross section of a wire material
forming the induction coil has a first dimension extending
along a radial direction and a second dimension extend-
ing along an axial direction, the first dimension being
greater than the second dimension.

[0007] In the foregoing aerosol generation apparatus,
the wire material of the induction coil has a smaller or
thinner size in the axial direction, and compared with a
coil wound by a wire material with a circular cross section,
there may be more coil turns or windings per unit length,
which is beneficial to increasing the inductance value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] One or more embodiments are exemplarily de-
scribed with reference to the corresponding figures in the
accompanying drawings, and the descriptions are not to
be construed as limiting the embodiments. Elements in
the accompanying drawings that have same reference
numerals are represented as similar elements, and un-
less otherwise particularly stated, the figures in the ac-
companying drawings are not drawn to scale.

FIG. 1 is a schematic diagram of an aerosol gener-
ation apparatus according to an embodiment;

FIG. 2 is a schematic diagram of an induction coil in
FIG. 1 from a perspective;

FIG. 3 is a schematic cross-sectional diagram of an
induction coil in FIG. 2 from a perspective;

FIG. 4 is a schematic diagram of an induction coil
according to another embodiment;

FIG. 5 is a schematic diagram of an induction coil
according to another embodiment;

FIG. 6 is a schematic diagram of an induction coil
according to another embodiment;

FIG. 7 is a schematic diagram of an aerosol gener-
ation apparatus according to another embodiment;
FIG. 8 is a schematic diagram of an atomization as-
sembly according to another embodiment.

DETAILED DESCRIPTION

[0009] For ease of understanding this application, this
application is described in more detail below with refer-
ence to the accompanying drawings and specific embod-
iments.

[0010] An embodiment of this application provides an
aerosol generation apparatus, whose structure may be
shown with reference to FIG. 1 and which includes:

a chamber, where an aerosol generation substrate
A is removably received in the chamber;

an induction coil 50 used to generate a changing
magnetic field under an alternating current;

a susceptor 30, where at least a part of the susceptor
extends in the chamber, and the susceptor is con-
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figured to be inductively coupled to the induction coil
50, and be penetrated by the changing magnetic field
to generate heat, to heat the aerosol generation sub-
strate A such as a cigarette, so that at least a com-
ponent of the aerosol generation substrate A is evap-
orated, to form an aerosol for inhalation;

a cell 10, being a rechargeable direct current cell,
and be capable of outputting a direct current; and
a circuit 20, connected to the rechargeable cell 10
through a suitable current, and configured to convert
the direct current outputted by the cell 10 into an
alternating current with a suitable frequency and sup-
ply the alternating current to the induction coil 50.

[0011] Further, in an optional embodiment, the aerosol
generation substrate A is preferably made of a tobacco-
containing material that releases a volatile compound
from a substrate when being heated, or a non-tobacco
material suitable for electric heating and smoking after
being heated. The aerosol generation substrate Ais pref-
erably made of a solid substrate. The solid substrate may
include one or more of powders, particles, fragmented
strips, strips, or flakes of one or more of vanilla leaves,
tobacco leaves, homogeneous tobacco, and expanded
tobacco. Alternatively, the solid substrate may include
additional tobacco or non-tobacco volatile aroma com-
pounds to be released when the substrate is heated.
[0012] Inamore preferred embodiment, the frequency
of the alternating current supplied by the circuit 20 to the
induction coil 50 ranges from 80 KHz to 500 KHz; and
more specifically, the frequency may be in a range of
approximately 200 KHz to 300 KHz.

[0013] In a preferred embodiment, the direct-current
voltage provided by the cell 10 ranges from about 2.5 V
to about 9.0 V, and the direct current provided by the cell
10 ranges from about 2.5 A to about 20 A. The cell 10 is
usually arechargeable battery. As an alternative solution,
the cell 10 may be a charge storage apparatus in another
form, for example, a capacitor. The cell 10 may need to
be recharged, and may have capacity allowing sufficient
energy to be stored for one or more times of inhalation.
For example, the cell 10 may have sufficient capacity to
allow aerosol to be continuously generated in a time pe-
riod of approximate six minutes or a time period of a mul-
tiple of six minutes. In another example, the cell 10 may
have sufficient capacity to allow a predetermined quantity
of inhalation or discontinuous starting of the susceptor
30.

[0014] In a preferred embodiment, the susceptor 30 is
in a shape of a pin or a needle or a rod or a blade in
general, which is conducive to insertion into the aerosol
generation substrate A. In addition, the susceptor 30 may
have a length of about 19 mm, a width of about 4 mm,
and a thickness of about 0.5 mm, and may be made of
stainless steel of level 430 (SS430). In an alternative em-
bodiment, the susceptor 30 may have a length of about
15 mm, a width of about 5 mm, and a thickness of about
0.5 mm, and may be made of stainless steel of level 430
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(SS430). In other variant embodiments, the susceptor 30
may be constructed as a cylindrical or tubular shape sur-
rounding the chamber and /or the aerosol generation
substrate A; and an internal space ofthe susceptor during
use forms the chamber configured to receive the aerosol
generation substrate A, and the aerosols for inhalation
are generated in a manner of heating an outer periphery
of the aerosol generation substrate A. The susceptor 30
may also be made of stainless steel of level 420 (SS420)
and an alloy material (such as permalloy) containing
iron/nickel.

[0015] Inan embodiment shown in FIG. 1, the aerosol
generation device furtherincludes a holder 40 configured
to arrange the induction coil 50 and the susceptor 30,
and a material of the holder 40 may include a non-metal
material with high temperature resistance such as PEEK
or ceramic. In this embodiment, the induction coil 50 is
fixed on an outer wall of the holder 40 in a winding man-
ner. In addition, as shown in FIG. 1, the holder 40 is in a
shape of a hollow tube, and some space of the hollow
tube forms the chamber configured to receive the aerosol
generation substrate A.

[0016] In an optional embodiment, the susceptor 30 is
prepared by using the above susceptive material, or is
obtained by forming a susceptive material coating on an
outer surface of a substrate material with high tempera-
ture resistance, such as ceramic, by electroplating, dep-
osition, or in other manners.

[0017] In this embodiment, the induction coil 50 is
made of a metal or alloy material with low resistivity, for
example, gold, silver, copper, or an alloy thereof. In ad-
dition, in some preferred implementations, the wire ma-
terial of the induction coil 50 is made of a Litz wire or Litz
cable. In the Litz material, the wire or cable is made of a
plurality of or a plurality of bundles of conductive threads,
forexample, individually isolated wires bundled in a wind-
ing manner or braiding manner. The Litz material is par-
ticularly suitable for carrying an alternating current. An
individual wire is designed to reduce loss of the surface
effect and the near field effect in a conductor under a
high frequency, and allow the inside of the wire material
of the induction coil 50 to contribute to conductivity of the
induction coil 50.

[0018] In some embodiments, the circuit 20 may in-
clude a controller. The controller may include a micro-
processor, and the microprocessor may be a program-
mable microprocessor. The controller may include other
electronic components. The controller may be configured
to regulate power supplied to the induction coil 50, so
that the induction coil 50 generates a changing magnetic
field.

[0019] In some embodiments, the changing magnetic
field generated by the induction coil 50 may be continu-
ously supplied to the susceptor 30 or may be intermit-
tently supplied, for example, supplied inhalation by inha-
lation after the apparatus is started. The changing mag-
netic field is supplied to the susceptor 30 in a pulse form.
[0020] In some embodiments, the power supplied by
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the circuit 20 to the induction coil 50 may be triggered by
an inhalation detection system. Alternatively, the power
supplied to the induction coil 50 may be triggered by
pressing an on/off button, so that in a process of keeping
pressing the on/off button, the circuit 20 continuously
supplies power to the induction coil 50. The inhalation
detection system may use a sensor as a carrier, and the
sensor may be configured as an airflow sensor, and may
measure an airflow rate. The airflow rate is a parameter
representing an amount of air inhaled by a user through
an airflow path of the aerosol generation apparatus each
time. When the airflow exceeds a predetermined thresh-
old, the airflow sensor may detect beginning of inhalation.
When the user activates the button, beginning may also
be detected. The sensor may alternatively be configured
as a pressure sensor, to measure pressure of air in the
aerosol generation apparatus, and the air is inhaled by
the user through the airflow path of the apparatus during
inhalation.

[0021] Further, FIG. 2 and FIG. 3 show schematic
structural diagrams of the induction coil 50. The induction
coil 50 is a solenoid coil wound by a long wire material;
and is arranged around the chamber and /or the suscep-
tor 30 after assembly. The wire material of the induction
coil 50 has a first dimension d1 extending along the radial
direction and a second dimension d2 extending along
the axial direction of the coil; and the first dimension d1
is greater than the second dimension d2, so that the wire
material of the induction coil 50 is a flat structure perpen-
dicular to the axial direction, which is beneficial to in-
creasing turns of the induction coil 50 per unit length
thereby increasing the inductance value.

[0022] In some embodiments, the first dimension d1
approximately ranges from 1 mm to 5 mm; and the sec-
ond dimension d2 approximately ranges from 0.3 mm to
1 mm. For example, in a specific embodiment, the first
dimension d1 is 2 mm; and the second dimension d2 is
0.6 mm.

[0023] In some embodiments, a total length d3 of the
induction coil 50 along the axial direction approximately
ranges from 5 mm to 20 mm. In a specific embodiment,
a total length d3 of the induction coil 50 along the axial
direction is 12 mm.

[0024] In some embodiments, an inner diameter di-
mension d4 of the induction coil 50 ranges from 8 mm to
15 mm. In a specific embodiment, an inner diameter di-
mension d4 of the induction coil 50 is 12.5 mm.

[0025] In some embodiments, an outer diameter di-
mension d5 of the induction coil 50 ranges from 10 mm
to 20 mm. In a specific embodiment, an outer diameter
dimension d5 of the induction coil 50 is 15.7 mm.
[0026] As shown in FIG. 2 and FIG. 3, the number of
turns or windings of the induction coil 50 wound into the
solenoid is approximately in a range of 8 to 30. A spacing
between adjacent turns or windings in the induction coil
50 approximately ranges from 0.1 mm to 0.5 mm. Cor-
respondingly, an inner volume may range from about
0.10 cm3 to about 2.50 cm3.
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[0027] In the embodiments shown in FIG. 2 and FIG.
3, the cross section of the wire material of the induction
coil 50 is substantially in a shape of a rectangle.

[0028] Alternatively, in some more variant embodi-
ments, the cross section of the wire material of the in-
duction coil 50 may be in another regular or irregular
shape. For example, FIG. 4 is a schematic diagram of
an induction coil 50a according to another variant em-
bodiment. A cross section of a wire material of the induc-
tion coil 50a is substantially in a shape of an ellipse. Sim-
ilarly, an extending dimension d1 of the wire material of
the induction coil 50a along a radial direction is greater
than an extending dimension d2 along an axial direction.
In another example, FIG. 5 is a schematic diagram of an
induction coil 50b according to another variant embodi-
ment. A cross section of a wire material of the induction
coil 50b is substantially in a shape of a trapezoid.
[0029] Inthe foregoing shownembodiments, a spacing
between adjacent turns or windings in the induction coil
50/50a/50b is the same.

[0030] Alternatively, in some other variant embodi-
ments, a spacing between adjacent turns or windings in
the induction coil 50/50a/50b is changing. For example,
in some embodiments, a spacing between adjacent turns
or windings in the induction coil 50/50a/50b gradually in-
creases or decreases along the axial direction. A smaller
spacing (a smaller distance between windings) may re-
sult in generation of a stronger magnetic field. A larger
spacing (a larger distance between windings) may result
in generation of a weaker magnetic field. Magnetic fields
with different strengths result in eddy currents with dif-
ferent strengths and different temperatures in adjacent
parts of the susceptor 30. Therefore, during operations
of induction and heating, different spacings may resultin
generation of a temperature gradient in the susceptor 30.
[0031] Compared with a conventional coil wound by a
wire material whose cross section is circular, for the fore-
going induction coil 50 /50a/50b, the wire material occu-
pies a smaller dimension in the axial direction, so that
the induction coil 50 /50a/50b may have more coil turns
or windings per unit length. Specifically, for example,
when the induction coil 50 made of a wire whose second
dimension d2 in the cross section is 0.6 mm is used, if
the cross-sectional area is the same as that of an ordinary
circular wire whose diameter is 1 mm, the first dimension
d1 for lateral extending is 1.3 mm; and if the same height
is, for example, 6 mm, the conventional circular coil is
wound by 6 turns, but this flat wire may be wound by 9
to 10 turns using this winding method. Further, a formula
for calculating inductance of a coil in a magnetic circuit
is: L=N2/R2. In the formula, N is the number of turns or
windings of the coil, and Ry is equivalent magnetic re-
sistance of the entire magnetic circuit. Compared with
the coil wound by the circular wire material, when the
number of turns of the foregoing induction coil 50
/50a/50b increases twofold, the inductance value can in-
crease fourfold, which has larger frequency adaptability
in the induction and heating process.
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[0032] Alternatively, FIG. 4 is a schematic diagram of
an induction coil 50d according to another preferred em-
bodiment. The induction coil 50d of this embodiment in-
cludes:

apart 510d and a part 520d sequentially arranged along
an axial direction. In addition, the number of windings or
turns per unit length in the part 520d of the coil is less
than the number of windings or turns per unit length in
the part 5 10d. In this embodiment, eddy currents with
different strengths and differenttemperatures are caused
in adjacent parts of the susceptor 30. Therefore, during
operations of induction and heating, different spacings
may result in generation of a temperature gradient in the
susceptor 30. The direction of the temperature gradient
may depend on orientations of relative positions of the
susceptor 30 and the induction coil 520d in the axial di-
rection.

[0033] In addition, in the induction coil 50d shown in
FIG. 6, the part 510d is close to a first end of the induction
coil 50d; and the induction coil 50d further includes a part
530d close to a second end, and the part 520d is located
between the part 510d and the part 530d. Similarly, the
number of windings or turns per unit length in the part
520d is less than the number of windings or turns per
unit length in the part 530d. Therefore, in this embodi-
ment, a temperature of a central region where heat dis-
sipation is difficult in the susceptor 30 and temperatures
of parts where heat dissipation is fast at two ends may
tend to be uniform.

[0034] As shown in FIG. 6, the extending length of the
part 5 10d and /or part 530d of the induction coil 50d is
greater than that of the part 520d. In addition, the number
of turns or windings of the part 5 10d and /or part 530d
of the induction coil 50d is greater than that of the part
520d.

[0035] FIG. 7 is a schematic diagram of an aerosol
generation apparatus according to another embodiment.
The aerosol generation apparatus of this embodiment
includes:

an atomizer 200e storing a liquid aerosol generation sub-
strate and evaporating the liquid aerosol generation sub-
strate to generate an aerosol, and a power supply as-
sembly 100e supplying power to the atomizer 200e. In
this embodiment, the aerosol generation substrate is lig-
uid, usually includes liquid nicotine or nicotine salt, glyc-
erol, propylene glycol, and the like, and is evaporated,
when being heated, to generate the aerosol available for
inhalation.

[0036] The atomizer 200e includes:

a liquid storage cavity 210e, configured to store a
liquid aerosol generation substrate;

aliquid guide element 220e, at least partially extend-
ing into the liquid storage cavity 210e to absorb the
liquid aerosol generation substrate; and

a susceptor 30e, combined with the liquid guide el-
ement 220e, to generate, when being penetrated by
a changing magnetic field, heat to heat a part of the
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liquid substrate in the liquid guide element 220e to
generate an aerosol. In some optional embodiments,
the liquid guide element 220e is in a shape of a rod
or a tube or a pole; the liquid guide element 220e
may be made of a porous material such as fibrous
cotton, sponge, or a porous ceramic body, thereby
absorbing and transferring the liquid aerosol gener-
ation substrate through an internal capillary action;
and the susceptor 30e may be a susceptive strip,
tube, or mesh surrounding the liquid guide element
220e.

[0037] The power supply assembly 100e includes:

a receiving cavity 130e arranged at an end along a

length direction, where during use, at least part of

the atomizer 200e is removably received in the re-

ceiving cavity 130e;

an induction coil 50e, at least partially surrounding

the receiving cavity 130e, to generate a changing

magnetic field;

a cell 110e for supplying power; and

a circuit 120e, connected to the rechargeable cell

110e through a suitable current, and configured to

convert the direct current outputted by the cell 110e

into an alternating current with a suitable frequency

and supply the alternating current to the induction

coil 50e.

[0038] Similarly, an extending dimension of the wire
material of the induction coil 50e along a radial direction
is greater than an extending dimension along an axial
direction.

[0039] Alternatively, in another variant embodiment,
FIG. 8 is a schematic diagram of a liquid guide element
220f according to another embodiment. At least part of
a surface of the liquid guide element 220f is used to be
in fluid communication with a liquid storage cavity 210e,
toreceive a liquid aerosol generation substrate; the liquid
guide element 220f has an atomization surface 221f that
extends flat; and a susceptor 30f is combined with the
atomization surface 221f in a manner such as surface
mounting, co-firing, or deposition, and generates, by be-
ing penetrated by a changing magnetic field, heat to heat
the liquid aerosol generation substrate to generate an
aerosol. The susceptor 30f has a hollow part 31f, thereby
defining a passage used for the aerosol to overflow from
the atomization surface 221f. Alternatively, in some em-
bodiments, the susceptor 30f may be in a shape of a
mesh, a strip, or a zigzag.

[0040] Alternatively, in some other variant embodi-
ments, the liquid guide element 220f may be in a shape
of a flat plate, or in a shape of a concave block whose
surface has a cavity, or in a shape of an arch with an
arched structure.

[0041] It should be noted that, the specification of this
application and the accompanying drawings thereof il-
lustrate preferred embodiments of this application, but
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this application is not limited to the embodiments de-
scribed in the specification. Further, a person of ordinary
skill in the art may make improvements or variations ac-
cording to the foregoing descriptions, and such improve-
ments and variations shall all fall within the protection
scope of the appended claims of this application.

Claims
1. An aerosol generation apparatus, comprising:

a chamber used to receive or store an aerosol
generation substrate;

an induction coil used to generate a changing
magnetic field; and

a susceptor configured to be penetrated by the
changing magnetic field and generate heat,
thereby heating the aerosol generation sub-
strate to generate an aerosol, wherein

the induction coil is structured as a solenoid coil,
and a cross section of a wire material forming
the induction coil has afirst dimension extending
along a radial direction of the induction coil and
a second dimension extending along an axial
direction, the first dimension being greater than
the second dimension.

2. Theaerosol generation apparatus accordingto claim
1, wherein the cross section of the wire material of
the induction coil is in a shape of a rectangle.

3. Theaerosol generation apparatus accordingto claim
1or2, wherein the induction coil has 8 to 30 windings.

4. Theaerosol generation apparatus accordingto claim
1o0r2, wherein a spacing between adjacent windings
in the induction coil is constant.

5. Theaerosol generation apparatus accordingto claim
1or2, wherein a spacing between adjacent windings
in the induction coil is changing along the axial di-
rection.

6. Theaerosol generation apparatus accordingto claim
1 or 2, wherein the wire material of the induction coil
is made of a Litz wire or Litz cable.

7. Theaerosol generation apparatus accordingto claim
1 or 2, wherein the induction coil comprises a first
part and a second part that are arranged along the
axial direction, wherein
along the axial direction of the induction coil, the
number of windings or turns per unit length in the
first part is greater than that of windings or turns per
unit length in the second part.

8. Theaerosol generation apparatus accordingto claim

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

15.

16.

1 or 2, wherein the induction coil comprises a first
part close to a first end and a second part close to a
second end along the axial direction, and a third part
located between the first part and the second part,
wherein

along the axial direction of the induction coil, the
number of windings or turns per unit length in the
third part is less than that of windings or turns per
unit length in one or both of the first part and the
second part.

The aerosol generation apparatus according to claim
1or2, whereinthe susceptoris arranged into a shape
of a pin or a needle or a sheet or a tube at least
partially extending in the induction coil.

The aerosol generation apparatus according to claim
1 or 2, wherein the first dimension ranges from 1 mm
to 5 mm.

The aerosol generation apparatus according to claim
1 or 2, wherein the second dimension ranges from
0.3 mm to 1 mm.

The aerosol generation apparatus according to claim
1 or 2, wherein an extending length of the induction
coil along the axial direction ranges from 5 mm to 20
mm.

The aerosol generation apparatus according to claim
1or2,wherein a spacing between adjacentwindings
in the induction coil ranges from 0.1 mm to 0.5 mm.

The aerosol generation apparatus according to claim
1 or 2, wherein the induction coil has an inner diam-
eter ranging from 8 mm to 15 mm.

The aerosol generation apparatus according to claim
1 or 2, wherein the induction coil has an outer diam-
eter ranging from 10 mm to 20 mm.

An induction coil used to generate a changing mag-
netic field, wherein the induction coil is structured as
a solenoid coil, and a cross section of a wire material
forming the induction coil has a first dimension ex-
tending along a radial direction and a second dimen-
sion extending along an axial direction, the first di-
mension being greater than the second dimension.
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