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(57) Provided in the present application are a vapor
generating device, and a heater for a vapor generating
device. The vapor generating device comprises at least
one resistance heating element formed by winding or
bending a resistive metal or alloy sheet, wherein the at
least one resistance heating element comprises at least
two wound or bent resistance heating layers; and during
vaping, the air at least partially passes between the at
least two resistance heating layers, and same is heated
between the at least two resistance heating layers and is
then output to an aerosol generating article. In the vapor
generating device, the air is heated when passing be-
tween the heating layers of the wound and bent heating
element, and is then output to an aerosol generating
article, such that the aerosol generating article is heated
in the form of hot air heating.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Ap-
plication No. 202210657284.6, filed with the China Na-
tional Intellectual Property Administration on June 10,
2022 and entitled "VAPOR GENERATING DEVICE, AND
HEATER FOR VAPOR GENERATING DEVICE", which
is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
field of heat-not-burn vapor generating technologies, and
in particular, to a vapor generating device and a heater for
a vapor generating device.

BACKGROUND

[0003] Tobacco products (for example, cigarettes and
cigars) burn tobacco during use to produce tobacco
smoke. Attempts are made to replace these tobacco-
burning products by manufacturing products that release
compounds without burning.

[0004] An example of the products is a heating device
that releases compounds by heating rather than burning
a material. For example, the material may be an aerosol
generating product including tobacco or other non-tobac-
co products, and these non-tobacco products may or
may not include nicotine. In an existing heating device,
a heating element is arranged around a heat dissipation
component of a honeycomb structure, and the heat dis-
sipation component of the honeycomb structure is
heated by the heating element, so that air is heated to
form a hot airflow when passing through a honeycomb
hole in the heat dissipation component. Then, the tobac-
co or the other non-tobacco products are heated through
the hot airflow.

SUMMARY

[0005] An embodiment of this application provides a
vapor generating device, configured to heat an aerosol
generating product to generate an aerosol. The vapor
generating device includes:

at least one resistance heating element formed by wind-
ing or bending a sheet made of a resistive metal or alloy,
where the at least one resistance heating element in-
cludes at least two wound or bent resistance heating
layers; and during inhalation, air at least partially passes
between the at least two resistance heating layers, and is
heated between the atleasttwo resistance heating layers
and then outputted to the aerosol generating product.
[0006] In some embodiments, the vapor generating
device further includes:

a holding element, at least partially surrounding or hold-
ing the at least one resistance heating element.

10

15

20

25

30

35

40

45

50

55

[0007] In some embodiments, the at least one resis-
tance heating element is accommodated in the holding
element; and the holding element includes:

an air inlet for air to enter; and
an air outlet for outputting the heated air to the
aerosol generating product.

[0008] In some embodiments, the vapor generating
device further includes:

atemperature sensor, combined with the atleastone
resistance heating element to sense a temperature
ofthe atleast one resistance heating element; and/or
a temperature sensor, located at the air outlet to
sense a temperature of the air outputted by the air
outlet.

[0009] In some embodiments, the vapor generating
device further includes:

afirst wire and a second wire, configured to supply power
to the resistance heating element.

[0010] In some embodiments, the resistance heating
element is in a cylindrical shape formed by winding the
sheet; and

the first wire is at least partially arranged inside the
resistance heating element, and the second wire is ar-
ranged outside the resistance heating element.

[0011] In some embodiments, the resistance heating
element is formed by winding the sheet around the first
wire as an axis; and a diameter of the first wire is greater
than a diameter of the second wire.

[0012] In some embodiments, the resistance heating
element is formed by winding the sheet around the first
wire as an axis; and a diameter of the first wire ranges
from 0.1 mm to 1.5 mm.

[0013] In some embodiments, the vapor generating
device further includes:

a conductive base body, where the resistance heat-
ing element is formed by winding the sheet around
the conductive base body as an axis; the conductive
base body is electrically conductive to the resistance
heating element;

the first wire is indirectly conducted with the resis-
tance heating element by being connected to the
conductive base body; and

the second wire is directly connected to and con-
ducted with the resistance heating element.

[0014] In some embodiments, the vapor generating
device further includes:

abase body, where the resistance heating elementis
formed by winding the sheet around the base body
as an axis; the base body includes an exposed part
extending out of the resistance heating element; and
the holding element at least partially holds the re-
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sistance heating element by holding the exposed
part.

[0015] In some embodiments, the vapor generating
device further includes:

a chamber, configured to receive at least part of the
aerosol generating product; and

an air-permeable blocking element, located between
the chamber and the at least one resistance heating
element, and configured to prevent an aerosol con-
densate or residues from the aerosol generating
product from falling into or entering the at least
one resistance heating element.

[0016] In some embodiments, the vapor generating
device further includes:

a porous body material, located between adjacent resis-
tance heating layers.

[0017] Insome embodiments, the sheet is continuous.
[0018] In some embodiments, the at least two resis-
tance heating layers are connected in series.

[0019] In some embodiments, the resistance heating
element is constructed by spirally winding the sheet.
[0020] In some embodiments, the resistance heating
elementis constructed by reciprocally bending the sheet.
[0021] In some embodiments, the resistance heating
element has a central axis along a longitudinal direction;
and

the resistance heating element has symmetry about the
central axis, and the resistance heating element is rota-
tionally symmetrical by 180 degrees around the central
axis.

[0022] In some embodiments, the resistance heating
elementincludes a plurality of conductive units formed on
the at least two resistance heating layers.

[0023] In some embodiments, the plurality of conduc-
tive units are connected in series or in parallel.

[0024] In some embodiments, the plurality of conduc-
tive units are sequentially connected end to end.
[0025] In some embodiments, the sheet is provided
with several holes, hollows, or slits, to enable the sheet to
form a grid pattern.

[0026] In some embodiments, the sheet includes a foil
layer made of a resistive metal or alloy.

[0027] Another embodiment of this application further
provides a heater of a vapor generating device, including:

a holding element, including an inner cavity; and

at least one heating element, located in the inner
cavity to heat air passing through the inner cavity,
where the at least one heating element includes: at
least two resistance heating layers formed by wind-
ing or bending a sheet made of a resistive metal or
alloy; and during use, the air at least partially passes
between the at least two resistance heating layers
and is heated between the at least two resistance
heating layers.
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[0028] Another embodiment of this application further
provides a vapor generating device, configured to heat
an aerosol generating product to generate an aerosol.
The vapor generating device includes:

at least one induction heating element, including at
least two induction heating layers formed by winding
or bending a sheet made of an inductive metal or
alloy, where during inhalation, air at least partially
passes between the at least two induction heating
layers, and is heated between the at least two in-
duction heating layers and then outputted to the
aerosol generating product; and

a magnetic field generator, configured to generate a
changing magneticfield, where the induction heating
elementis penetrated by the changing magnetic field
to generate heat.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] One or more embodiments are exemplarily de-
scribed with reference to the corresponding figures in the
accompanying drawings, and the exemplary descrip-
tions are notto be construed as limiting the embodiments.
Elements in the accompanying drawings that have same
reference numerals are represented as similar elements,
and unless otherwise particularly stated, the figuresin the
accompanying drawings are not drawn to scale.

FIG. 1 is a schematic diagram of a vapor generating
device according to an embodiment;

FIG. 2is a schematic structural diagram of a heaterin
FIG. 1;

FIG. 3 is a schematic exploded view of parts of the
heater in FIG. 2;

FIG. 4 is a schematic diagram of a sheet of a heating
element in FIG. 3 before winding;

FIG. 5 is a schematic structural diagram of a heater
according to another embodiment;

FIG. 6is a schematic diagram of winding asheetona
rod-shaped conductive base body in FIG. 5;

FIG. 7 is a top view or a cross-sectional view of a
heater according to another embodiment;

FIG. 8is a schematic diagram of a sheet according to
another embodiment;

FIG. 9is a schematic diagram of a sheet according to
another embodiment;

FIG. 10 is a schematic diagram of a sheet according
to another embodiment;

FIG. 11 is a schematic diagram of a heating element
according to another embodiment;

FIG. 12 is a schematic diagram of a sheet before
folding according to another embodiment;

FIG. 13 is a schematic diagram of a sheet according
to an embodiment;

FIG. 14 is a schematic diagram of a vapor generating
device according to another embodiment; and

FIG. 15is a schematic diagram of a vapor generating
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device according to another embodiment.
DETAILED DESCRIPTION

[0030] For ease of understanding this application, this
application is described below in more detail with refer-
ence to accompanying drawings and specific implemen-
tations.

[0031] An embodiment of this application provides a
vapor generating device 100 heating rather than burning
an aerosol generating product 1000, such as a cigarette,
to volatilize or release at least one component of the
aerosol generating product 1000 to form an aerosol for
inhalation, as shown in FIG. 1.

[0032] Further, in some embodiments, the aerosol
generating product 1000 is preferably a tobacco-contain-
ing material with volatile compounds released from a
substrate during heating; or may be a non-tobacco ma-
terial that can be suitable for electric heating smoke
production after being heated. The aerosol generating
product 1000 is preferably a solid substrate, which may
include one or more of powders, particles, shreds, strips,
or flakes of one or more of a vanilla leaf, a tobacco leaf,
homogenized tobacco, and expanded tobacco. Alterna-
tively, the solid substrate may include additional tobacco
or non-tobacco volatile flavor compounds, so as to be
released when the substrate is heated.

[0033] Inaddition, as shownin FIG. 1, after the aerosol
generating product 1000 is received in the vapor gener-
ating device 100, a part of the aerosol generating product
1000 is exposed outside the vapor generating device
100, for example, a filter, which is advantageous for
inhalation by a user.

[0034] For a structure of the vapor generating device
100 according to an embodiment of this application,
reference may be made to FIG. 1. An overall shape of
the device is generally constructed as a flat cylinder.
External components of the vapor generating device
100 include:

a housing 10, where an interior of the housing is of a
hollow structure, to form assembly space that can be
used for necessary functional components such as an
electronic component and a heating component; and the
housing 10 includes a proximal end 110 and a distal end
120 opposite to each other along a length direction.
[0035] AsshowninFIG.1,the vaporgenerating device
100 further includes:

areceiving port 111, located at the proximal end 110,
where during use, the aerosol generating product
1000 can be at least partially received in the housing
10 through the receiving port 111, or can be removed
from the housing 10 through the receiving port 111;
a wall 12, at least partially surrounding or defining a
chamber, where the chamber is used for receiving at
least part of the aerosol generating product 1000
extending into the housing 10 through the receiving
port 111; and
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an air channel 150, located between the chamber
andanairinlet 121, where during use, the air channel
150 provides a channel path fromthe airinlet 121 into
the chamber/aerosol generating product 1000, as
shown by an arrow R11 in FIG. 1.

[0036] Insomeembodiments, thewall 12isinatubular
shape. In addition, the wall 12 is non-detachable or fixed
and non-movable in the housing 10.

[0037] Further, as shown in FIG. 1, the vapor generat-
ing device 100 further includes:

a battery core 130, configured to supply power,
where preferably, the battery core 130 is a recharge-
able direct current battery core 130, and can be
charged after being connected to an external power
supply; and

a circuit board 140, arranged with a circuit.

[0038] Further, as shownin FIG. 1, the vapor generat-
ing device 100 further includes:

a heater 30, at least partially heating air passing through
the heater 30 during inhalation, and heating the aerosol
generating product 1000 by heated hot air.

[0039] Specifically, as shownin FIG. 1, the heater 30 is
positioned between the air channel 150 and the chamber;
and the heater 30 is positioned between the wall 12 and
the air channel 150. In this way, the heater 30 heats air
entering the chamber through the air channel 150 during
inhalation, and then outputs the heated hot air to the
aerosol generating product 1000.

[0040] For assembly or airflow output, in the embodi-
ment of FIG. 1, at least one support element 40 is ar-
ranged between the heater 30 and the wall 12. The at
least one support element 40 is configured to provide
support between the wall 12 and the heater 30; and the at
least one support element 40 is further configured to
provide holding between the wall 12 and the heater 30,
so that a spacing greater than 1 mm is held between the
heater 30 and the chamber defined by the wall 12. In this
way, the heater 30 is not in contact with the aerosol
generating product 1000 received in the chamber, and
the aerosol generating product 1000 can be heated only
by the hot air.

[0041] Inthe embodimentofFIG. 1, atleastone flexible
sealing element 40 is arranged between the heater 30
and the wall 12. The flexible sealing element 40 is made
of a flexible material such as silicone or a thermoplastic
elastomer. Alternatively, the at least one sealing element
40 is configured to provide hermetic sealing between the
heater 30 and the wall 12, to maximally prevent the hot air
outputted by the heater 30 from escaping between the
heater 30 and the wall 12.

[0042] In the foregoing embodiments, the support ele-
ment 40 or the sealing element 40 is in an annular shape
at least partially surrounding the heater 30/the wall 12.
[0043] Further, as shown in FIG. 2, the heater 30 in-
cludes:



7 EP 4 520 195 A1 8

afirstend 311 and a second end 312 that face away from
each other, where the first end 311 is close to and faces
the chamber/the aerosol generating product 1000, and
the second end 312 is close to and faces the air channel
150. During use, the air enters the heater 30 from the
second end 312 to be heated, and then is outputted from
the first end 311 to the chamber/the aerosol generating
product 1000, as shown by arrows R12in FIG. 2 and FIG.
3.

[0044] Inaddition,the heater30includes atleastoneor
more airflow channels located between the first end 311
and the second end 312, so that the air passes from the
second end 312 to the first end 311.

[0045] Specifically, the heater 30 includes: a holding
element 310 and a heating element 320.

[0046] The holding element 310 is substantially in a
tubular shape; and defining the first end 311 and the
second end 312 of the heater 30, where the holding
element 310 includes an inner cavity, and the inner cavity
extends between the first end 311 and the second end
312. The inner cavity has an opening at the first end 311,
to output heated air in the inner cavity to the chamber/the
aerosol generating product 1000; and the inner cavity
has an opening at the second end 312 for air to enter the
inner cavity.

[0047] In addition, in some embodiments, an inner
diameter of the holding element 310 ranges from 5.0
mm to 8.0 mm; a distance between an inner surface
and an outer surface of the tubular holding element
310 (or a wall thickness of the holding element 310)
ranges from 1 mm to 3 mm; and the holding element
310is preferably made of a rigid insulation material, such
as ceramic, glass, PEEK, organic polymer resin, or sur-
face insulation metal.

[0048] The heating element 320 is located in the hold-
ing element 310, and at least partially held by the holding
element 310. The heating element 320 is configured to
heat the air passing from the second end 312 to the first
end 311 during inhalation. As shown in FIG. 1 and FIG. 2,
the heating element 320 is accommodated and held in
the inner cavity of the holding element 310.

[0049] Inaddition, in some other variantembodiments,
the heater 30 includes:

a first air-permeable blocking element (not shown in
the figure), located at the first end 311 of the holding
element 310, wherein a first end portion element is
configured to cover or seal the firstend 311, or further
configured to prevent the heating element 320 from
leaving the holding element 310 from the first end
311; and

a second air-permeable blocking element (not
shown in the figure), located at the second end
312 of the holding element 310, wherein a second
end portion element is configured to cover or seal the
second end 312, or further configured to prevent the
heating element 320 from leaving the holding ele-
ment 310 from the second end 312.
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[0050] Thefirstair-permeable blocking elementand/or
the second air-permeable blocking element are con-
structed as screen plates or mesh-shaped components
with several holes, so that the first air-permeable blocking
element and/or the second air-permeable blocking ele-
ment do not affect air flow while covering. In addition, the
first end portion element further helps prevent an aerosol
condensate or residues from the aerosol generating
product 1000 from falling into the holding element 310.
[0051] In addition, in some embodiments, the holding
element 310 is made of a thermal insulation material, to
minimally prevent heat of the heater 30 from being trans-
ferred outward. The holding element 310 is preferably
made of a thermal insulation material such as ceramic
with a low thermal conductivity like zirconia ceramic or
Teflon. In addition, in some embodiments, a thermal
conductivity of the holding element 310 is less than 10
W/mK. More preferably, the thermal conductivity of the
holding element 310 is less than 5 W/mK.

[0052] Alternatively, in some embodiments, a hollow
region is further provided between the inner surface and
the outer surface of the holding element 310, and a
pressure of the hollow region is lower than a pressure
of the external atmosphere, so that the hollow region of
the holding element 310 forms thermal insulation vacuum
space. In some embodiments, the pressure of the hollow
region between the inner surface and the outer surface of
the holding element 310 ranges from 0.1 mbar to 0.001
mbar.

[0053] Insomeembodiments, the heating element 320
is supported and fixed in the holding element 310 through
some support components or structures located in the
holding element 310. In this case, the heating element
320 is not in contact with the inner surface of the holding
element 310, which is advantageous to prevent heat of
the heating element 33 from being dissipated through the
holding element 310.

[0054] Further, referring to the embodiments shown in
FIG. 2 to FIG. 4, the heating element 320 is a resistance
heating element. The heating element 320 in this embo-
diment is in a cylindrical or tubular shape obtained by
winding a sheet 3210 including a resistive metal or alloy.
The wound heating element 320 includes at least two
wound heating layers 321. The resistive metal or alloy
includes atleast one of nickel, cobalt, zirconium, titanium,
nickel alloy, cobalt alloy, zirconium alloy, titanium alloy,
nickel-chromium alloy, nickel-iron alloy, iron-chromium
alloy, iron-chromium-aluminum alloy, titanium alloy, iron-
manganese-aluminum-based alloy, or stainless steel.
[0055] Alternatively, in some other embodiments, the
heating element 320 obtained by spirally winding the
sheet 3210 is arranged to have an extension length
approximately ranging from 10 mm to 40 mm; and the
heating element 320 obtained by spirally winding the
sheet 3210 has an outer diameter approximately ranging
from 5 mm to 8 mm.

[0056] In addition, in some embodiments, at least one
side surface of the sheet 3210 made of the resistive metal
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oralloy has aninsulation layer or an insulation material, to
provide insulation to prevent a contact short circuit be-
tween adjacent wound heating layers 321 during wind-
ing. The insulation layer or the insulation material is, for
example, a surface oxidation layer formed by oxidizing a
surface of the sheet 3210 made of the resistive metal or
alloy, or a coated high-temperature-resistant inorganic
glue/glaze.

[0057] In this embodiment, the heating element 320 is
configured to generate heat by generating Joule heat
when a direct current flows through the heating element
320.

[0058] Alternatively, in some other variant embodi-
ments, the heating element 320 formed by winding is
formed by winding the sheet 3210 made of an inductive
metal or alloy. In addition, the sheet 3210 made of the
inductive metal or alloy includes foil made of an inductive
metal or alloy such as nickel-iron alloy or iron-aluminum
alloy. In this case, the heating element 320 can be pene-
trated by a changing magnetic field to generate heat.
Correspondingly, an induction coil (not shown in the
figure) may be arranged on the outer surface of the
holding element 310, and the induction coil surrounds
and is held outside the holding element 310; and the
induction coil is configured to generally generate the
changing magnetic field to induce the heating element
320 wound by the sheet 3210 made of the inductive metal
or alloy to generate heat, thereby heating the air.
[0059] Inaddition, further, as shownin FIG. 2to FIG. 4,
a spacing or channel 322 exists between adjacent heat-
ing layers 321 of the heating element 320. In some
embodiments, an airflow channel passing through the
heating element 320/the heater 30 is at least partially
defined by the spacing or channel 322. During inhalation,
when passing through the spacing or channel 322, the air
is heated by the heating layer 321 to form the hot air, and
then outputted. In the embodiments in FIG. 2 to FIG. 4,
the wound heating element 320 is obtained by spirally
winding the sheet 3210. In this case, the spacing or
channel 322 between adjacentheating layers 321 ranges
from 0.5 mm to 3 mm in some embodiments.

[0060] Inaddition, in some other variantembodiments,
the heating element 320 further includes:

a porous body material, located in the spacing or channel
322; or a porous body material, located between adjacent
heating layers 321. The porous body material is, for
example, a porous ceramic body, porous diatomite, or
porous glass. During inhalation, the air can pass through
the porous body material to be heated and outputted. In
addition, the porous body material may be further con-
figured to store heat, to absorb and store heat dissipated
by the heating layer 321 during non-inhalation. A porosity
of the porous body material is greater than 60%; and an
average microporous pore size of the porous body ma-
terial is greater than 100 wm, for example, ranges from
150 pm to 500 pm.

[0061] Insomeembodiments,the sheet3210wound to
form the heating element 320 is foil made of a resistive
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metal or alloy. The foil made of a resistive metal or alloy
has a thickness approximately ranging from 0.5 pm to
200 um; and more preferably, has a thickness approxi-
mately ranging from 10 wm to 30 um.

[0062] In some other embodiments, the sheet 3210
wound to form the heating element 320 is a composite
sheet including at least two layers. In some embodi-
ments, for example, as shown in FIG. 13, the sheet
3210 wound to form the heating element 320 includes:

a foil layer 3220 made of a resistive metal or alloy;
and

a stress compensation layer 3230, and a side sur-
face combined with the foil layer 3220 made of a
resistive metal or alloy, where the stress compensa-
tion layer 3230 provides stress compensation for
bending or twisting during winding, to prevent the
foil layer 3220 made of a brittle metal or alloy from
being cracked or broken during winding.

[0063] In some embodiments, the stress compensa-
tion layer 3230 is hard, such as glaze, glass, or ceramic,
to improve the strength or toughness of the sheet, to
prevent the sheet 3210 from being cracked or broken
during winding.

[0064] In some embodiments, the stress compensa-
tion layer 3230 is a flexible layer. Specifically, the stress
compensation layer 3230 is made of a flexible polymer
material such as polyimide, free polypropylene, or poly-
ethylene.

[0065] The stress compensation layer 3230 has a
same thickness as a metal or alloy layer; and the stress
compensation layer 3230 is formed on at least one side
surface of the foil layer 3220 made of a metal or alloy by
coating, deposition, or the like.

[0066] Alternatively, in another variant embodiment
shown in FIG. 13, the sheet 3210 wound to form the
heating element 320 further includes:

a porous body material layer 3240. By pre-combining or
preparing the foregoing porous body material in a form of
a layer on the foil layer 3220 made of a metal or alloy, the
porous body material layer 3240 may be filled between
the heating layers 321 in the heating element 320 formed
through winding. It is more convenient compared with
filling the porous body material in the spacing or channel
322 after winding.

[0067] Alternatively, in another variant embodiment
shown in FIG. 13, the sheet 3210 wound to form the
heating element 320 further includes:

a transition layer 3240, for example, a waxy layer, an
organic slurry, or aresin. The transition layer can provide
insulation before the adjacent foil layers 3220 made of a
metal or alloy of the sheet 3210 during winding. In addi-
tion, the transition layer 3240 may be volatilized, pyro-
lized, or melted by causing the heating element 320 to
generate heat after winding. In this way, a position ori-
ginally occupied by the transition layer 3240 forms space
of the spacing or channel 322 after winding. This is more
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convenient in preparation.

[0068] In the embodimentin FIG. 13, the stress com-
pensation layer 3230 and the transition layer 3240/the
porous body material layer 3240 are respectively ar-
ranged on two sides of the foil layer 3220 made of a
metal or alloy. Alternatively, in some other variant embo-
diments, the compensation layer 3230 and the transition
layer 3240/the porous body material layer 3240 are lo-
cated on a same side of the foil layer 3220 made of a
metal or alloy.

[0069] Inaddition,inthe embodiments of FIG.2to FIG.
4, the heating element 320 further includes:

a first wire 341 and a second wire 342, connected to the
heating element 320 to supply power to the heating
element 320. In addition, before winding, the first wire
341 is located on one side of the sheet 3210, and the
second wire 342 is located on the other side of the sheet
3210; and after winding, the first wire 341 is wound inside
the heating element 320, and the second wire 342 is
substantially located outside the heating element 320. In
addition, after winding, the first wire 341 is connected to
an innermost heating layer 321 of the heating element
320, and the second wire 342 is connected to an outer-
most heating layer 321 of the heating element 320.
[0070] In some embodiments, a diameter of the first
wire 341 and a diameter of the second wire 342 may
approximately range from 0.1 mm to 0.3 mm. In addition,
the first wire 341 and the second wire 342 are both made
of a material with low resistivity, such as gold, silver,
copper, nickel, or an alloy containing the same.

[0071] Alternatively, in the embodiment shown in FIG.
4, a diameter of the first wire 341 is greater than a
diameter of the second wire 342. In some embodiments,
the diameter of the second wire 342 may approximately
range from 0.1 mmto 0.3 mm; and the diameter of the first
wire 341 ranges from 0.5 mm to 1.5 mm, so that the
strength of the first wire 341 is greater than the strength of
a conventional copper wire and silver-plated nickel wire.
Inthis case, the heating element 320 obtained by winding
the sheet 3210 around the first wire 341 as an axis is
supported by the thicker first wire 341, and has greater
strength.

[0072] Insomeembodiments, the heating element 320
approximately includes 2 to 20 windings. For example, in
FIG. 3, the heating element 320 is obtained by spirally
winding the sheet 3210 from inside to outside. Counting
from the innermost first wire 341, each winding of 360
degrees of the sheet around the first wire 341 is consid-
ered as one winding, and one heating layer 321 is formed.
For example, in the embodiment shown in FIG. 3, the
resistance heating element 320 includes five wound
resistance heating layers 321.

[0073] Further, FIG. 5 and FIG. 6 are schematic dia-
grams of a heater 30 according to another variant embo-
diment. In this embodiment, the heater 30 includes:

a holding element 310a;
a heating element 320a, located in the holding ele-

10

15

20

25

30

35

40

45

50

55

ment 310a, where similarly, the heating element
320a is obtained by winding a sheet 3210a; and
the heating element 320a includes at least two or
more wound heating layers 321a and a spacing or
channel 322a located between the heating layers
321a, where an airflow channel is at least partially
formed between adjacent heating layers 321a, and
during inhalation, air passes through adjacent heat-
inglayers 321aas shownbyanarrowR12inFIG.5to
be heated and outputted; and

a rod-shaped conductive base body 35a, located in
the heating element 320a, and electrically con-
nected to the heating element 320a. In addition, as
shown in FIG. 5 and FIG. 6, in this embodiment, the
sheet 3210a is formed by winding around the rod-
shaped conductive base body 35a, as shown by an
arrow R13 in FIG. 6; and during implementation, the
rod-shaped conductive base body 35a is welded to
one end of the sheet 3210a before winding to be in
conduction with the sheet 3210a. In addition, after
winding, an extension length of the rod-shaped con-
ductive base body 35a is greater than a length of the
heating element 320a, so that the conductive base
body 35a is at least partially exposed outside the
heating element 320a at a second end, to form an
exposed part 351a located outside the heating ele-
ment 320a.

[0074] Therefore, in some embodiments, the holding
element 310a at least partially provides mounting and
holding for the heating element 320a by holding the
exposed part 351a. In addition, after winding, a first wire
341a is welded to the exposed part 351a, and then is
indirectly conducted with an end of the heating element
320a; and a second wire 342a is welded to the other side
of an outermost surface of the wound heating element
320a, and then serves as a positive/negative electrode
together with the first wire 341a to guide a current on the
heating element 320a.

[0075] Alternatively, FIG. 7 is a top view or a schematic
cross-sectional view of a heater 30 according to another
variant embodiment. The heater 30 includes:

a holding element 310b; and

a heating element 320b, formed by reciprocally
bending a sheet. Further, the heating element
320b includes a plurality of heating layers 321b
formed by reciprocally bending the sheet, and a
spacing or channel 322b located between adjacent
heating layers 321b along a radial direction.

[0076] Further,as showninFIG.7,the heating element
320b formed by reciprocally bending the sheet is sub-
stantially in a cylindrical or tubular shape. In addition, the
heating element 320b is symmetrical along a central axis
passing through a center point O. In other words, a cross-
sectional shape of the heating element 320b obtained by
reciprocally bending the sheet is symmetrical about the
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central axis passing through the center point O by rotating
by 180 degrees. In addition, the heating element 320b
obtained by reciprocally bending the sheet includes a first
end portion and a second end portion opposite to each
other along the radial direction. Afirstwire 341bis welded
to or connected to the first end portion, and a second wire
342bis welded to or connected to the second end portion.
Compared with the heating element 320/320a that is
spirally wound, in the heating element 320b obtained
by reciprocally bending the sheet in this embodiment,
both the first end portion and the second end portion are
located or exposed outside the heating element 320b,
which is very convenient for welding or connecting a
power supply wire during preparation.

[0077] Alternatively, in some other variant embodi-
ments, for example, as shown in FIG. 8, a sheet 3210c
configured to be wound or bent to form the heating
element 320/320a/320b is provided with several holes
or hollows 3211c, to increase a resistance value of the
heating element 320/320a/320b. In FIG. 8, the holes or
hollows 3211c are arranged in a regular matrix; and the
holes or hollows 3211c are formed by etching or the like to
be in a circular shape. Alternatively, in some other variant
embodiments, the holes or hollows 3211c may be square,
polygonal, or in other shapes, so that the sheet 3210c
presents a grid pattern.

[0078] Alternatively, FIG. 9 is a schematic diagram of a
sheet 3210d before winding or bending according to
another variant embodiment. In this embodiment, a first
wire 341b and a second wire 342b are arranged on two
side ends of the sheet 3210d along a length direction; and
the sheet 3210d is sequentially arranged with a first side
portion 3211d, a central portion 3213d, and a second side
portion 3212d along the length direction. In terms of
shape configuration, an extension length of the central
portion 3213d is greater than an extension length of the
first side portion 3211d and an extension length of the
second side portion 3212d, and a width d2 of the central
portion 3213d is less than a width d1 of the first side
portion 3211d and the second side portion 3212d.
Further, through the foregoing shape arrangement, the
resistance of the sheet 3210d is increased, and heat
generation is concentrated as much as possible in the
central portion 3213d. Thefirst side portion 3211d and the
second side portion 3212d are configured to be wound
and connected to wires for power supply.

[0079] Further, FIG. 10 is a schematic diagram of a
sheet 3210e before winding or bending according to
another variant embodiment. The sheet 3210e is sub-
stantially in a rectangular shape, and several slits or
hollows 3211e and several slits or hollows 3212e are
formed on the sheet 3210e by etching or cutting, to
reduce an area of the sheet 3210e during power supply,
thereby improving the resistance of the heating element
320/320a/320b formed after winding or bending. In FIG.
10, the slits or hollows 3211e and/or the slits or hollows
3212e are in an elongated strip shape extending along a
width direction of the sheet 3210e. In addition, the several
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slits or hollows 3211e and the several slits or hollows
3212e are provided alternately/at intervals along alength
direction of the sheet 3210g. In addition, the slits or
hollows 3211e and the slits or hollows 3212¢ are stag-
gered along the length direction of the sheet 3210e.
Specifically, in FIG. 10, the slit or hollow 3211e is located
at a central position along the width direction of the sheet
3210e, and the slit or hollow 3212¢ is located at an edge
position along the width direction of the sheet 3210e.
[0080] In addition, a first wire 341e and a second wire
342e are further arranged on two sides of the sheet
3210e along the length direction to supply power. In
addition, a circuitous currenti flowing through the heating
element 320/320a/320b in FIG. 10 is formed by combin-
ing the first wire 341e and the second wire 342e with the
slits or hollows 3211e and the slits or hollows 3212e that
are arranged in a staggered manner.

[0081] Certainly, in some embodiments, a surface of at
least one side of the sheet 3210e is coated with an
insulation and support material such as glaze or ceramic,
to provide insulation or support between folded resis-
tance heating layers.

[0082] Alternatively, in another variant embodiment, a
folded heating element is obtained by folding the sheet
3210e along a broken line n1 and/or a broken line n2
defined by the slit or hollow 3211e and/or the slit or hollow
3212e. For example, FIG. 11 is a schematic diagram of a
heating element 320f formed by reciprocally folding a
sheet. In this embodiment, the heating element 320f is
formed by reciprocally folding the sheet 3210e or a similar
material. A length L1 of the heating element 320f formed
by folding approximately ranges from 10 mm to 40 mm; a
width L2 of the heating element 320f formed by folding
approximately ranges from 5 mm to 8 mm; and a thick-
ness L3 of the heating element 320f formed by folding
approximately ranges from 5 mm to 8 mm.

[0083] Inaddition, in some other variantembodiments,
a cross-sectional shape of the heating element 320f
formed by reciprocally folding the sheet may be substan-
tially rectangular. The reciprocally folded heating ele-
ment 320f includes two or more heating layers 321f;
and a spacing or channel 322f for air to pass through
is formed between adjacent heating layers 321f. Alter-
natively, a porous body material is filled in the spacing or
channel 322f.

[0084] Inaddition, inthe embodimentaccordingto FIG.
11, the spacing or channel 322f formed in the reciprocally
folded heating element 320f includes:

a first spacing or channel 3221f, closed at a first side
end (aleft side end in FIG. 11) and open at a second
side end (a right side end in FIG. 11) of the heating
element 320f along a width direction; and

a second spacing or channel 3222f, open at the first
side end (the left side end in FIG. 11) and closed at
the second side end (the right side end in FIG. 11) of
the heating element 320f along the width direction.



15 EP 4 520 195 A1 16

[0085] The first spacing or channel 3221f and the
second spacing or channel 3222f are alternately pro-
vided along the thickness direction.

[0086] Alternatively, in another variant embodiment,
for example, as shown in FIG. 12, a sheet 32109 is
shaped or constructed with a plurality of conductive units
3212g connected in series. Specifically,

the conductive unit 3212g extends along a width direction
of the sheet 3210g; the sheet 3210g is provided with a slit
or hollow 3211g and a slit or hollow 3214g extending
along the width direction of the sheet 3210g; and a width
ofthe slit or hollow 3214g is greater than a width of the slit
or hollow 3211g. During implementation, the width of the
slitor hollow 3211g/the slitor hollow 3214g approximately
ranges from 0.2 mm to 1.0 mm, and a length of the slit or
hollow 3211g/the slit or hollow 3214g approximately
ranges from 8 mm to 35 mm. In addition, the slit or hollow
3211g terminates at a lower end portion of the sheet
3210g along the width direction, and the slit or hollow
32149 avoids an upper end portion of the sheet 3210g
along the width direction. The slit or hollow 3211g and the
slit or hollow 32149 are alternately provided at intervals
along the length direction of the sheet 3110g. Further, the
slit or hollow 3211g and the slit or hollow 3214g define the
plurality of conductive elements 3212g connected in
series.

[0087] AsshowninFIG. 12, the plurality of conductive
units 3212g connected in series and jointly defined by the
slit or hollow 3211g and the slit or hollow 32149 are
sequentially connected end to end.

[0088] Alternatively, in some other embodiments, the
sheet 3210 configured to be wound or folded to form the
heating element 320 includes:

a substrate, made of a flexible material, where the
substrate is windable, foldable, or bendable; the
substrate is electrically insulated; and the substrate
is in a form of foil or sheet; and

several heating coatings or tracks formed on the
substrate through methods such as printing, depos-
iting, or the like.

[0089] In some embodiments, the heating coating or
trackis formed by a paste of ametal or alloy. In addition, in
some embodiments, the heating coating or track is in a
shape that is circuitous or bends and extends on the
substrate.

[0090] Further, the heater 30 further includes:

a first temperature sensor, for example, a PT1000 or a J-
type thermocouple. In some embodiments, the first tem-
perature sensor is arranged close to the first end 311 of
the holding element 310. In addition, the first temperature
sensor is configured to sense a temperature outputted by
the heater 30 to the chamber or the aerosol generating
product 1000. The circuit board 140 controls, based on a
sensing result of the first temperature sensor, a power
provided to the heater 30, so that the temperature of the
hot air outputted to the aerosol generating product 1000
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is maintained at a target temperature.

[0091] Alternatively, in some other embodiments, the
heater 30 further includes:

a second temperature sensor, combined on the heating
element 320/320a/320b, to sense a temperature of the
heating element 320/320a/320b. Further, the circuit
board 140 controls, based on a sensing result of the
second temperature sensor, the power provided to the
heater 30, so that the temperature of the hot air outputted
to the aerosol generating product 1000 is maintained at
the target temperature.

[0092] Further, FIG. 14 is a schematic diagram of a
vapor generating device 100 according to another em-
bodiment. The vapor generating device 100 includes a
first heater 30k and a second heater 60k that are sequen-
tially arranged at intervals.

[0093] The second heater 60k is closer to the cham-
ber/the aerosol generating product 1000 than the first
heater 30k. In addition, the air sequentially passes
through the first heater 30k and the second heater 60k
and is heated to a predetermined temperature, and then
is outputted to the chamber/the aerosol generating pro-
duct 1000.

[0094] The second heater 60k and the first heater 30k
are separated by an isolator 50k; and the isolator 50k is
further configured to provide sealing at edges of the
second heater 60k and the first heater 30k.

[0095] The first heater 30k is located upstream of the
second heater 60k, and the second heater 60k is not in
contact with the first heater 30k.

[0096] In addition, the first heater 30k is configured to
heatthe air to a first predetermined temperature and then
output the air to the second heater 60k, and the second
heater 60 further heats the air to a second predetermined
temperature and then outputs the air to the chamber/the
aerosol generating product 1000. In addition, the second
predetermined temperature is higher than the first pre-
determined temperature.

[0097] An extension length of the first heater 30k is
greater than an extension length of the second heater 60.
In addition, the vapor generating device 100 includes
only two heaters. Alternatively, in some other embodi-
ments, the vapor generating device 100 may include
more, for example, three, four, or five heaters.

[0098] In some other embodiments, during inhalation,
a cross-sectional area of a channel through which the air
passes in the first heater 30k is greater than a cross-
sectional area of a channel through which the air passes
in the second heater 60. Specifically, a spacing between
heating layers of a heating element in the first heater 30k
may be greater than a spacing between heating layers of
a heating element in the second heater 60.

[0099] Further, FIG. 15 is a schematic diagram of a
vapor generating device 100 according to another em-
bodiment. The vapor generating device 100 includes a
heater 30i. The heater 30i includes:

a holding element 310i, and a first heating element 330i
and a second heating element 320i sequentially ar-
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ranged at an interval in the holding element 310i.
[0100] The second heatingelement320iis closertothe
chamber/the aerosol generating product 1000 than the
first heating element 330i. In addition, the air sequentially
passes through the first heating element 330i and the
second heating element 320i and is heated to a prede-
termined temperature, and then is outputted to the cham-
ber/the aerosol generating product 1000.

[0101] The first heating element 330i and the second
heating element 320i are separated from each other.
[0102] The first heating element 330i is located up-
stream of the second heating element 320i, and the
second heating element 320i is not in contact with the
first heating element 330i.

[0103] In addition, the first heating element 330i is
configured to heat the air to a first predetermined tem-
perature and then output the air to the second heating
element 320i, and the second heating element 320i
further heats the air to a second predetermined tempera-
ture and then outputs the air to the chamber/the aerosol
generating product 1000. In addition, the second prede-
termined temperature is higher than the first predeter-
mined temperature.

[0104] In addition, the vapor generating device 100
includes only two heating elements. Alternatively, in
some other embodiments, the vapor generating device
100 may include more, for example, three, four, or five
heating elements.

[0105] Inaddition,in some otherembodiments, the first
heating element 330i and the second heating element
320i are independently connected to a circuit board 140i,
and then are independently driven by the circuit board
140i to perform heating. In addition, in some other em-
bodiments, the first heating element 330i and the second
heating element 320i perform heating simultaneously. In
addition, in some other embodiments, the first heating
element 330i and the second heating element 320i do not
perform heating simultaneously.

[0106] In addition, the first heating element 330i and
the second heating element 320i may be alternately
activated.

[0107] It should be noted that, the specification of this
application and the accompanying drawings thereof il-
lustrate preferred embodiments of this application, but
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
according to the foregoing descriptions, and such im-
provements and variations shall all fall within the protec-
tion scope of the appended claims of this application.

Claims

1. A vapor generating device, configured to heat an
aerosol generating product to generate an aerosol,
characterized in that the vapor generating device
comprises:
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at least one resistance heating element formed by
winding or bending a sheet made of a resistive metal
or alloy, wherein the at least one resistance heating
element comprises at least two wound or bent re-
sistance heating layers; and during inhalation, air at
least partially passes between the at least two re-
sistance heatinglayers, and is heated between the at
least two resistance heating layers and then out-
putted to the aerosol generating product.

The vapor generating device according to claim 1,
further comprising:

a holding element, at least partially surrounding or
holding the at least one resistance heating element.

The vapor generating device according to claim 2,
wherein the at least one resistance heating element
is accommodated in the holding element; and the
holding element is defined with:

an air inlet for air to enter; and
an air outlet for outputting heated air to the
aerosol generating product.

The vapor generating device according to claim 3,
further comprising:

atemperature sensor, combined with the atleast
one resistance heating element to sense a tem-
perature of the at least one resistance heating
element; and/or

a temperature sensor, located at the air outlet to
sense a temperature of the air outputted from
the air outlet.

The vapor generating device according to any one of
claims 1 to 4, further comprising:

a first wire and a second wire, configured to supply
power to the resistance heating element.

The vapor generating device according to claim 5,
wherein the resistance heating element is in a cy-
lindrical shape formed by winding the sheet; and
the first wire is at least partially arranged inside the
resistance heating element, and the second wire is
arranged outside the resistance heating element.

The vapor generating device according to claim 5,
wherein the resistance heating element is formed by
winding the sheet around the first wire as an axis; and
a diameter of the first wire is greater than a diameter
of the second wire.

The vapor generating device according to claim 5,
wherein the resistance heating element is formed by
winding the sheetaround the firstwire as an axis; and
a diameter of the first wire ranges from 0.1 mmto 1.5
mm.



9.

10.

1.

12.

13.

14.

15.

16.

19

The vapor generating device according to claim 5,
further comprising:

a conductive base body, wherein the resistance
heating element is formed by winding the sheet
around the conductive base body as an axis; the
conductive base body is electrically conductive
to the resistance heating element;

the first wire is indirectly conducted with the
resistance heating element by connecting to
the conductive base body; and

the second wire is directly connected to and
conducted with the resistance heating element.

The vapor generating device according to any one of
claims 2 to 4, further comprising:

a base body, wherein the resistance heating
element is formed by winding the sheet around
the base body as an axis; the base body com-
prises an exposed part extending out of the
resistance heating element; and

the holding element at least partially holds the
resistance heating element by holding the ex-
posed part.

The vapor generating device according to any one of
claims 1 to 4, further comprising:

a chamber, configured to receive at least part of
the aerosol generating product; and

an air-permeable blocking element, located be-
tween the chamber and the at least one resis-
tance heating element, and configured to pre-
ventan aerosol condensate or residues from the
aerosol generating product from falling into or
entering the at least one resistance heating
element.

The vapor generating device according to any one of
claims 1 to 4, further comprising:

a porous body material, located between adjacent
resistance heating layers.

The vapor generating device according to any one of
claims 1 to 4, wherein the sheet is continuous.

The vapor generating device according to any one of
claims 1 to 4, wherein the at least two resistance
heating layers are connected in series.

The vapor generating device according to any one of
claims 1to4, wherein the resistance heating element
is constructed by spirally winding the sheet.

The vapor generating device according to any one of
claims 1to4, wherein the resistance heating element
is constructed by reciprocally bending the sheet.
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18.
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The vapor generating device according to any one of
claims 1to4, wherein the resistance heating element
has a central axis along a longitudinal direction; and
the resistance heating element is symmetrical about
the central axis, and the resistance heating element
is rotationally symmetrical by 180 degrees around
the central axis.

The vapor generating device according to any one of
claims 1to4, wherein the resistance heating element
comprises a plurality of conductive units formed on
the at least two resistance heating layers.

The vapor generating device according to claim 18,
wherein the plurality of conductive units are con-
nected in series or in parallel.

The vapor generating device according to claim 18,
wherein the plurality of conductive units are sequen-
tially connected end to end.

The vapor generating device according to any one of
claims 1 to 4, wherein the sheet is provided with
several holes, hollows, or slits, to enable the sheet
to form a grid pattern.

The vapor generating device according to any one of
claims 1to 4, wherein the sheet comprises a foil layer
made of a resistive metal or alloy.

A heater for a vapor generating device, character-
ized by:

a holding element, comprising an inner cavity;
and

atleast one heating element, located in the inner
cavity to heat air passing through the inner cav-
ity, wherein the at least one heating element
comprises: at least two resistance heating
layers formed by winding or bending a sheet
made of a resistive metal or alloy; and during
use, the air at least partially passes between the
at least two resistance heating layers and is
heated between the atleasttwo resistance heat-
ing layers.

A vapor generating device, configured to heat an
aerosol generating product to generate an aerosol,
characterized in that the vapor generating device
comprises:

atleast one induction heating element, compris-
ing at least two induction heating layers formed
by winding or bending a sheet made of an in-
ductive metal or alloy, wherein during inhalation,
air at least partially passes between the at least
two induction heating layers, and is heated be-
tween the at least two induction heating layers
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and then outputted to the aerosol generating
product; and

a magnetic field generator, configured to gen-
erate a changing magnetic field, wherein the
induction heating element is penetrated by the
changing magnetic field to generate heat.
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