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(54) HEATER, AND HEATING ATOMIZATION APPARATUS

(57) A heater (10) and an electronic atomization de-
vice. The heater (10) is used for heating a heating base
and comprises a support assembly (100) provided with
a helical channel (140) and an open cavity (130); an air
inlet (141) and an air outlet (142) are formed on two ends
of the helical channel (140); the open cavity (130) is used
for accommodating the heating base, and an opening
(131) communicated with the outside is formed at one
end of the open cavity (130); the air inlet (141) is closer
to the opening (131) than the air outlet (142); at least part
of the helical channel (140) surrounds the open cavity
(130); and external air entering the helical channel (140)
from the air inlet (141) is output to the open cavity (130)
by means of the air outlet (142).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of Chinese Pat-
ent Application No. 202022783416.9, filed on November
26, 2020, entitled "HEATER, AND HEATING ATOMIZA-
TION APPARATUS", the content of which is hereby in-
corporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of heating atomization device, in particular to a heat-
er and a heating atomization device having the heater.

BACKGROUND

[0003] Heating atomization devices heat aerosol gen-
erating substrates such as aerosol generation substrates
through a heat-not-burn method, thereby generating aer-
osol that can be inhaled by a user. Compared with directly
burning the aerosol generation substrate to generate the
aerosol, this heating method can greatly reduce the
harmful components in the aerosol, so that the heating
atomization devices have a broad market demand. The
heating atomization usually includes a heater and a pow-
er supply assembly. The power supply assembly sup-
plies power to the heater, and the heater converts elec-
trical energy into heat energy. The aerosol generating
substrate absorbs heat and releases the aerosol. How-
ever, with conventional heaters, the outer surface of the
heater may generate localized high temperature, which
will cause burning discomfort or even burns to the user
when holding the heater.

SUMMARY

[0004] According to some exemplary embodiments of
the present application, a heater and a heating atomiza-
tion device having the heater are provided.
[0005] A heater configured to heat a heating substrate
includes a support assembly provided with a spiral chan-
nel and an open cavity. The two ends of the spiral channel
form an air inlet and an air outlet, the open cavity is con-
figured to accommodate the heating substrate, an end
of the open cavity forms an opening in communication
with external environment, the air inlet is closer to the
opening than the air outlet, the spiral channel at least
partially surrounds the opening. ambient air input into the
spiral channel from the air inlet is output to the open cavity
through the air outlet.
[0006] In one of the embodiments, the support assem-
bly includes a top end surface and an inner bottom sur-
face that are axially spaced apart and face the same di-
rection, the inner bottom surface defines part of the
boundary of the open cavity, both the opening and the
air inlet are provided on the top end surface.

[0007] In one of the embodiments, a plurality of spiral
channels are provided, and the air inlets of the plurality
of spiral channels are spaced on the top end surface in
a circumferential direction.
[0008] In one of the embodiments, the support assem-
bly includes an inner support and an outer support, the
open cavity is provided on the inner support, the inner
support comprise an annular inner surface of sidewall
and the outer surface of sidewall, the inner surface of
sidewall is surrounded by the outer surface of sidewall
and defines part of the boundary of the open cavity, the
outer surface of sidewall is recessed to form a spiral
groove, the outer support is sleeved on the inner support
and covers the spiral groove to form the spiral channel.
[0009] In one of the embodiments, the heater further
includes a heating assembly connected to the support
assembly. The inner support further includes a bottom
end surface and an inner bottom surface, the inner bot-
tom surface is opposite to the bottom end surface and
defines part of the boundary of the open cavity, the inner
support is further provided with a matching hole that ex-
tends through the bottom end surface and the inner bot-
tom surface, an air guide channel is formed between the
heating assembly and the bottom end surface, the air
outlet is provided on the bottom end surface, and the
ambient air output from the air outlet flows through the
air guide channel and the matching hole in sequence to
enter the open cavity.
[0010] In one of the embodiments, the support assem-
bly includes an inner bottom surface and an inner surface
of sidewall that define the boundary of the open cavity,
the inner surface of sidewall surrounds the inner bottom
surface, the inner surface of sidewall is provided with a
spiral groove, an end of the spiral groove extends to the
inner bottom surface, the heating substrate is sleeved in
the inner surface of sidewall and covers the spiral groove
to form the spiral channel.
[0011] In one of the embodiments, along the axial di-
rection of the support assembly, the distance between
the air inlet and the air outlet is greater than or equal to
the length of the open cavity.
[0012] In one of the embodiments, the support assem-
bly further includes a protruding portion, the protruding
portion is connected to the inner bottom surface and pro-
trudes from the inner bottom surface, when the heating
substrate abuts against the protruding portion, a space
of the open cavity between the heating substrate and the
inner bottom surface forms an air guide channel in com-
munication with the spiral channel.
[0013] In one of the embodiments, the heater further
includes a thermal insulation layer with a blackness co-
efficient of less than 0.1, the thermal insulation layer cov-
ers the outer surface of the support assembly.
[0014] In one of the embodiments, the heater further
includes a heating assembly connected to the support
assembly, the heating assembly includes a base and a
heating sheet, one end of the heating sheet is fixed on
the base, and the other end of the heating sheet is ca-
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pable of being inserted into the interior of an aerosol gen-
eration substrate.
[0015] A heating atomization device includes a power
supply assembly and the heater described in any one of
the above, the heater is detachably connected to the pow-
er supply assembly.
[0016] Since the open cavity includes an orthographic
projection along the axial direction of the vertical support
assembly, at least part of the orthographic projection is
located within the area where the spiral channel is locat-
ed. The ambient air in the spiral channel can be directly
contact with the heat transferred outward from the sup-
port assembly. At the same time, the flow path of the
ambient air in the spiral channel is longer, so that the
ambient air has enough opportunities and time to recover
as much heat as possible, thereby further improving a
utilization rate of energy and preventing the local high
temperature of the support assembly to cause burning
discomfort. Moreover, the flow velocity of the ambient air
is the same everywhere in the spiral channel, which can
effectively prevent poor flow of the ambient air such as
eddy currents, and can effectively ensure that the heat
transferred to the support assembly is evenly distributed
on the outer surface of the support assembly, so as to
further prevent local high temperature of the support as-
sembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to illustrate the technical solutions in
the embodiments of the present application or the con-
ventional technology more clearly, the following will brief-
ly describe the accompanying drawings that will be used
in the description of the embodiments or the traditional
technology. It is clear that the accompanying drawings
in the following description are only some embodiments
of the present application. For those skilled in the art,
other drawings can also be obtained based on these
drawings without creative effort.

FIG. 1 is a perspective view of a heater according to
a first embodiment.
FIG. 2 is a perspective view of the heater shown in
FIG. 1 cooperating with an atomizing medium carrier.
FIG. 3 is a cross-sectional perspective view of FIG. 2.
FIG. 4 is a cross-sectional perspective view of the
heater shown in FIG. 1.
FIG. 5 is an exploded view of the heater shown in
FIG. 1.
FIG. 6 is a cross-sectional perspective view of FIG. 5.
FIG. 7 is a cross-sectional exploded view of the heat-
er according to a second embodiment.
FIG. 8 is a perspective view of a support assembly
in the heater shown in FIG. 7.
FIG. 9 is a cross-sectional perspective view of the
support assembly in the heater shown in FIG. 7.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] In order to facilitate the understanding of the
present disclosure, the present disclosure is described
more comprehensively below with reference to the rele-
vant accompanying drawings. Preferred embodiments
of the present disclosure are shown in the accompanying
drawings. However, the present disclosure may be im-
plemented in many different forms and is not limited to
the embodiments described herein. On the contrary, the
purpose of providing these embodiments is to make the
public content of the present disclosure more thoroughly
and comprehensively understood.
[0019] It should be noted that when an element is re-
ferred to as being "fixed" to another element, it can be
directly on the other element or intervening elements may
also be present. When an element is referred to as being
"connected tot" another element, it can be directly con-
nected to the other element or intervening elements may
also be present. The terms "inner", "outer", "left", "right"
and similar expressions are used herein for the purpose
of description only and do not represent the only embod-
iment.
[0020] Referring to FIG. 1 and FIG. 2, the present ap-
plication provides a heater 10, which is configured to heat
a heating substrate, to make the heating substrate to
form an aerosol that can be inhaled by a user. The heating
substrate may be an aerosol generating substrate such
as an atomizing medium carrier 20.

First embodiment

[0021] Referring to FIG. 2, FIG. 3 and FIG. 4, the heater
10 includes a support assembly 100, a heating assembly
200, and a thermal insulation layer (not shown). The sup-
port assembly 100 and the heating assembly 200 are
connected to each other. The heating assembly 200 in-
cludes a base 210 and a heating sheet 220. One end of
the heating sheet 220 is fixed on the base 210, and the
other end of the heating sheet 220 is a free end, which
can insert into the interior of the atomizing medium carrier
20. When the heating sheet 220 converts electrical en-
ergy into heat energy, the atomizing medium carrier 20
absorbs the heat energy of the heating sheet 220 to form
aerosol.
[0022] The support assembly 100 includes an inner
support 110 and an outer support 120. Both the inner
support 110 and the outer support 120 may be cylindrical
structures. The outer support 120 is sleeved outside the
inner support 110. The thermal insulation layer may be
attached to the outer surface of the outer support 120,
so that the thermal insulation layer can be contact with
the user directly. A blackness coefficient of the thermal
insulation layer may be less than 0.1, so that the thermal
insulation layer has good heat insulation performance.
[0023] Referring to FIG. 4, FIG. 5, and FIG. 6, the inner
support 110 has a top end surface 151, the outer surface
152 of sidewall, a bottom end surface 153, an inner sur-
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face 154 of sidewall, and an inner bottom surface 155.
The top end surface 151, the bottom end surface 153,
and the outer surface 152 of sidewall form the outer sur-
face of the inner support 110, and the inner bottom sur-
face 155 and the inner surface 154 of sidewall coopera-
tively form an inner surface of the inner support 110. The
inner bottom surface 155 may be a flat surface, and the
inner surface 154 of sidewall may be a cylindrical surface.
The inner surface 154 of sidewall is connected to a pe-
riphery of the inner bottom surface 155 and surrounds
the inner bottom surface 155. The inner bottom surface
155 extends horizontally, and the inner surface 154 of
sidewall extends vertically. The inner support 110 is pro-
vided with an open cavity 130, and the inner surface 154
of sidewall and the inner bottom surface 155 coopera-
tively define the boundary of the open cavity 130. The
inner surface 154 of sidewall and the inner bottom surface
155 cooperatively define the open cavity 130, and the
atomizing medium carrier 20 is accommodated in the
open cavity 130. Both the top end surface 151 and the
bottom end surface 153 may also be plane extending
horizontally, the top end surface 151, the bottom end
surface 153 and the inner bottom surface 155 are spaced
along the axial direction of the inner support 110. The
inner bottom surface 155 is located between the top end
surface 151 and the bottom end surface 153. Both the
top end surface 151 and the inner bottom surface 155
are arranged facing upward, and the bottom end surface
153 is arranged facing downward. The bottom end sur-
face 153 is close to the base 210, the inner bottom surface
155 is further away from the base 210 than the bottom
end surface 153, and the top end surface 151 is opposite
to the bottom end surface 153 and is away from the base
210. The outer surface 152 of sidewall is also a cylindrical
surface, an upper end of the outer surface 152 of sidewall
is connected to the top end surface 151, a lower end of
the outer surface 152 of sidewall is connected to the bot-
tom end surface 153, and the outer surface 152 of side-
wall surrounds the inner surface 154 of sidewall.
[0024] The outer surface 152 of sidewall is provided
with spiral grooves 143, and a plurality of the spiral
grooves 143, for example four or three, etc., may be pro-
vided. Rotation directions of the four spiral grooves 143
may be the same, for example, they may rotate clockwise
or counterclockwise at the same time. An upper end of
each spiral groove 143 extends through the top end sur-
face 151 of the inner support 110, so that the upper end
of the spiral groove 143 forms an air inlet 141. A lower
end of the spiral groove 143 extends through the bottom
end surface 153 of the inner support 110, so that the
lower end of the spiral groove 143 forms an air outlet
142. When the outer support 120 is sleeved on the inner
support 110, the outer support 120 abuts against the out-
er surface 152 of sidewall, so that the spiral groove 143
is covered by the outer support 120 to form a spiral chan-
nel 140. The ambient air input into the spiral channel 140
from the air inlet 141 is output through the air outlet 142.
In other words, the ambient air is first input into the spiral

channel 140 from the air inlet 141, and finally is output
outside the spiral channel 140 through the air outlet 142.
[0025] An end of the open cavity 130 extends through
the top end surface 151 of the inner support 110 to form
an opening 131. That is, the opening 131 is provided on
the top end surface 151, and the atomizing medium car-
rier 20 can be inserted into the open cavity 130 through
the opening 131, so that the opening 131 serves to ac-
commodate the atomizing medium carrier 20. A part of
the heating sheet 220 is accommodated in the open cav-
ity 130, and when the atomizing medium carrier 20 co-
operates with the open cavity 130, the heating sheet 220
can insert into the interior of the atomizing medium carrier
20. The air inlet 141 of the spiral channel 140 is also
located on the top end surface 151. When a plurality of
spiral channels 140 are provided, a plurality of air inlets
141 surround the opening 131, and the plurality of air
inlets 141 are spaced along a circumferential direction
of the inner support 110. For example, angles between
any two adjacent air inlets 141 are equal, that is, the
plurality of air inlets 141 are evenly distributed along the
circumferential direction. Since the air outlet 142 of the
spiral channel 140 is located at the bottom end surface
153, if the axial direction of the entire support assembly
100 is taken as a reference direction, then the distance
between the air inlet 141 and the air outlet 142 is greater
than the length of the open cavity 130. In other words,
the entire orthographic projection of the open cavity 130
along a direction perpendicular to this reference direction
falls within an area covered by the spiral channel 140.
Apparently, the air inlet 141 is closer to the opening 131
than the air outlet 142. Of course, the air inlet 141 can
also be located on the outer surface 152 of sidewall, that
is, there is a certain distance between the air inlet 141
and the opening 131 in the reference direction. At this
time, the distance between the air inlet 141 and the air
outlet 142 can be less than the length of the open cavity
130, so that a part of the orthographic projection of the
open cavity 130 along the direction perpendicular to the
reference direction falls within the area covered by the
spiral channel 140, and the other part thereof falls outside
the area covered by the spiral channel 140. In general,
at least part of the orthographic projection lies within the
area covered by the spiral channel 140.
[0026] An air guide channel 161 is also formed be-
tween the base 210 and the bottom end surface 153 of
the inner support 110. A matching hole 162 is provided
on the inner support 110, and the matching hole 162 is
a through hole extending through the inner bottom sur-
face 155 and the bottom end surface 153, so that the
matching hole 162 is in communication with the open
cavity 130 and the air guide channel 161 at the same
time. The heating sheet 220 extends through the match-
ing hole 162, such that a part of the heating sheet 220 is
accommodated in the open cavity 130. When the user
inhales the atomizing medium carrier 20, the ambient air
is input into the spiral channel 140 from the air inlet 141
and output into the air guide channel 161 from the air
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outlet 142, and then enters the open cavity 130 from the
air guide channel 161 through the matching hole 162, so
that the ambient air carrying the aerosol is absorbed by
the user. Therefore, the ambient air enters into the open
cavity 130 through the spiral channel 140, the air guide
channel 161 and the matching hole 162 successively to
carry the aerosol.
[0027] By providing the spiral channel 140, when the
user inhales and the heating sheet 220 generates heat,
when the ambient air with lower temperature flows
through the spiral channel 140, the ambient air will absorb
the heat from the inner support 110 and flow into the open
cavity 130 again from the air guide channel 161 and the
matching hole 162, so that the ambient air can play a role
of heat recycle. On the one hand, the heat recycled from
the ambient air can be reused for heating the atomizing
medium carrier 20, so as to reduce a heat loss rate as
much as possible, thereby improving an energy utilization
rate of the entire heater 10. On the other hand, the heat
transferred from the open cavity 130 to the outer support
120 can be reduced, so as to lower a temperature of the
outer support 120, and prevent the user from experienc-
ing discomfort of burning or even getting burned when
holding the entire support assembly 100.
[0028] Assuming that the spiral channel 140 is re-
placed by a linear channel, since a flow path of the am-
bient air in the linear channel is much shorter than that
in the spiral channel 140, the ambient air cannot absorb
enough heat to enter the open cavity 130 in a short flow
path. That is, the ambient air does not have enough time
for heat exchange, resulting in a low recycle rate of heat.
Most of the heat is still transferred to the outer surface
of the support assembly 100, which will cause discomfort
of burning on the outer surface of the support assembly
100. In this embodiment, the spiral channel 140 is pro-
vided, and an axial distance between air inlet 141 and
air outlet 142 is greater than the length of open cavity
130, so that the ambient air in spiral channel 140 can be
in direct contact with the heat transferred outward from
each part of the inner support 110, while the flow path of
the ambient air in the spiral channel 140 is longer, so that
the ambient air has enough opportunities and time to
recycle as much heat as possible, thereby further improv-
ing the utilization rate of energy and preventing the sup-
port assembly 100 from creating the discomfort of burn-
ing.
[0029] Assuming that the spiral channel 140 is re-
placed by an irregular channel, the ambient air will gen-
erate eddy and turbulent flow (i.e., turbulence) in the ir-
regular channel, so that a flow velocity of the ambient air
in the irregular channel is not the same everywhere. The
ambient air flows slowly at the vortex, and flows relatively
fast at other portions. Therefore, when the ambient air
flows faster somewhere in the irregular channel, the am-
bient air will not be able to absorb more heat at the po-
sition in a shorter period of time. The heat that cannot be
absorbed in time will be directly transferred to the outer
surface of the support assembly 100, and then local high

temperature will occur on the outer surface of the support
assembly 100 at a position corresponding to the position
where the flow velocity of the air in the irregular channel
is fast. In this embodiment, the spiral channel 140 is pro-
vided, and the flow velocity of the ambient air in the spiral
channel 140 is substantially the same everywhere, which
effectively prevents poor flow of the ambient air such as
vortex. When most of the heat is recycled into the open
cavity 130 by the ambient air in the spiral channel 140,
it can effectively ensure that the heat transferred to the
support assembly 100 is evenly distributed on the outer
surface of the support assembly 100, so as to prevent
local high temperature on the outer surface that may
cause discomfort to the user.
[0030] At the same time, the thermal insulation layer
is attached to the outer support 120, and the thermal
insulation layer further prevents the heat in the open cav-
ity 130 from radiating outwards, so as to improve the
energy utilization rate of the entire heater 10, and prevent
the temperature of the outer surface of the heater 10 from
being too high.

Second embodiment

[0031] Referring to FIG. 7, FIG. 8 and FIG. 9, the main
difference between the heater 10 of the second embod-
iment and the heater 10 of the first embodiment lies in
that the spiral channel 140 is directly provided on the
inner surface 154 of sidewall of the support assembly
100, so that the airflow formed by the ambient air in the
spiral channel 140 can be directly in contact with the at-
omizing medium carrier 20. As for the heater 10 in the
first embodiment, apparently, the airflow formed by the
ambient air in the spiral channel 140 cannot be directly
in contact with the atomizing medium carrier 20.
[0032] Specifically, the heater 10 includes a support
assembly 100, a heating assembly 200, and a thermal
insulation layer, and the support assembly 100 and the
heating assembly 200 are connected to each other. The
heating assembly 200 includes a base 210 and a heating
sheet 220. One end of the heating sheet 220 in a sheet
shape is fixed on the base 210, and the other end of the
heating sheet 220 is a free end, which can insert into the
interior of the atomizing medium carrier 20. When the
heating sheet 220 converts electrical energy into heat
energy, the atomizing medium carrier 20 absorbs the
heat energy of the heating sheet 220 to form an aerosol.
[0033] The support assembly 100 may be a cylindrical
structure, and the thermal insulation layer may be at-
tached to the outer surface of the support assembly 100,
so that the thermal insulation layer can be contact with
the user directly. A blackness coefficient of the thermal
insulation layer may be less than 0.1, so that the thermal
insulation layer has good heat insulation performance.
[0034] The support assembly 100 has a top end sur-
face 151, the outer surface 152 of sidewall, a bottom end
surface 153, an inner surface 154 of sidewall, and an
inner bottom surface 155. The top end surface 151, the
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bottom end surface 153 and the outer surface 152 of
sidewall form the outer surface of the support assembly
100, and the inner bottom surface 155 and the inner sur-
face 154 of sidewall cooperatively form an inner surface
of the support assembly 100. The inner bottom surface
155 may be a flat surface, and the inner surface 154 of
sidewall may also be annular. The inner surface 154 of
sidewall is connected to a periphery of the inner bottom
surface 155 and surrounds the inner bottom surface 155.
The inner bottom surface 155 extends horizontally, and
the inner surface 154 of sidewall extends vertically. The
support assembly 100 is provided with an open cavity
130, and the inner surface 154 of sidewall and the inner
bottom surface 155 cooperatively define the boundary of
the open cavity 130. The inner surface 154 of sidewall
and the inner bottom surface 155 cooperatively define
the open cavity 130, and the atomizing medium carrier
20 is accommodated in the open cavity 130. Both the top
end surface 151 and the bottom end surface 153 can
also be planes extending horizontally, the top end surface
151, the bottom end surface 153 and the inner bottom
surface 155 are spaced along the axial direction of the
support assembly 100. The inner bottom surface 155 is
located between the top end surface 151 and the bottom
end surface 153. Both the top end surface 151 and the
inner bottom surface 155 are arranged facing upward,
and the bottom end surface 153 is arranged facing down-
ward. The bottom end surface 153 is close to the base
210, the inner bottom surface 155 is further away from
the base 210 than the bottom end surface 153, and the
top end surface 151 is opposite to the bottom end surface
and is away from the base 210. The outer surface 152
of sidewall is also annular, an upper end of the outer
surface 152 of sidewall is connected to the top end sur-
face 151, a lower end of the outer surface 152 of sidewall
is connected to the bottom end surface 153, and the outer
surface 152 of sidewall surrounds the inner surface 154
of sidewall.
[0035] The inner surface 154 of sidewall is provided
with spiral grooves 143, and a plurality spiral grooves
143, for example four or three, etc., may be provided.
Rotation directions of the four spiral grooves 143 may be
the same, for example, they may rotate clockwise or
counterclockwise at the same time. An upper end of the
spiral groove 143 extends through the top end surface
151 of the support assembly 100, so that the upper end
of the spiral groove 143 forms an air inlet 141. A lower
end of the spiral groove 143 extends to the inner bottom
surface 155, so that the lower end of the spiral groove
143 forms an air outlet 142. When the atomizing medium
carrier 20 is accommodated in the open cavity 130, the
atomizing medium carrier 20 abuts against the inner sur-
face 154 of sidewall, so that the spiral groove 143 is cov-
ered by the atomizing medium carrier 20 to form a spiral
channel 140. The ambient air input into the spiral channel
140 from the air inlet 141 is output through the air outlet
142. In other words, the ambient air is first input into the
spiral channel 140 from the air inlet 141, and finally is

output outside the spiral channel 140 through the air out-
let 142.
[0036] An end of the open cavity 130 extends through
the top end surface 151 of the inner support 110 to form
an opening 131. That is, the opening 131 is provided on
the top end surface 151, and the atomizing medium car-
rier 20 can be inserted into the open cavity 130 through
the opening 131, so that the opening 131 serves to ac-
commodate the atomizing medium carrier 20. A part of
the heating sheet 220 is accommodated in the open cav-
ity 130, and when the atomizing medium carrier 20 co-
operates with the open cavity 130, the heating sheet 220
can puncture into the interior of the atomizing medium
carrier 20. The air inlet 141 of the spiral channel 140 is
also located on the top end surface 151. When a plurality
of spiral channels 140 are provided, a plurality of air inlets
141 are spaced along a circumferential direction of the
support assembly 100. For example, angles between any
two adjacent air inlets 141 are equal, that is, the plurality
of air inlets 141 are evenly distributed along the circum-
ferential direction. Since a lower end of the spiral channel
140 extends to the inner bottom surface 155 to form the
air outlet 142, if the axial direction of the entire support
assembly 100 is taken as a reference direction, then the
distance between the air inlet 141 and the air outlet 142
is equal to the open the length of the open cavity 130. In
other words, the entire orthographic projection of the
open cavity 130 along a direction perpendicular to this
reference direction just falls within an area covered by
the spiral channel 140. That is, the orthographic projec-
tion covers the entire area where the spiral channel 140
is located. Apparently, the air inlet 141 is closer to the
opening 131 than the air outlet 142. Of course, the air
inlet 141 can also be located on the outer surface 152 of
sidewall, that is, there is a certain distance between the
air inlet 141 and the opening 131 in the reference direc-
tion. At this time, the distance between the air inlet 141
and the air outlet 142 can be less than the length of the
open cavity 130, so that a part of the orthographic pro-
jection of the open cavity 130 along the direction perpen-
dicular to the reference direction falls within the area cov-
ered by the spiral channel 140, and the other part thereof
falls in the area covered by the spiral channel 140 outside.
In general, at least part of the orthographic projection lies
within the area covered by the spiral channel 140.
[0037] The support assembly 100 further includes a
protruding portion 170, which is provided on the inner
bottom surface 155, and the protruding portion 170 pro-
trudes a certain height from the inner bottom surface 155.
When the lower end of the atomizing medium carrier 20
abuts against the protruding portion 170, a space of the
open cavity 130 between the atomizing medium carrier
20 and the inner bottom surface 155 forms an air guide
channel 161. In other words, both the atomizing medium
carrier 20 and the inner bottom surface 155 surround a
part of the open cavity 130 to form the air guide channel
161. The support assembly 100 is also provided with a
matching hole 162, which is a through hole extending
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through the inner bottom surface 155 and the bottom end
surface 153 at the same time, so that the matching hole
162 is in communication with the air guide channel 161.
The heating sheet 220 extends through the matching
hole 162, such that a part of the heating sheet 220 is
accommodated in the open cavity 130. Of course, the
matching hole 162 may be sealed, so that the air in the
air guide channel 161 cannot flow out of the matching
hole 162. When the user inhales the atomizing medium
carrier 20, the ambient air is input into the interior of the
spiral channel 140 from the air inlet 141 and output into
the air guide channel 161 from the air outlet 142, so that
the aerosol carried by the ambient air is absorbed by the
user. Therefore, the ambient air enters the air guide chan-
nel 161 through the spiral channel 140 successively to
carry the aerosol.
[0038] By providing the spiral channel 140, when the
user inhales and the heating sheet 220 generates heat,
when the ambient air with lower temperature flows
through the spiral channel 140, the ambient air will absorb
the heat from the support assembly 100 and flow into the
air guide channel 161 again, so the ambient air can play
a role of heat recycle. On the one hand, the heat recycled
from the ambient air can be reused for heating the atom-
izing medium carrier 20, so as to reduce a heat loss rate
as much as possible, thereby improving an energy utili-
zation rate of the entire heater 10. On the other hand,
the heat transferred from the open cavity 130 to the sup-
port assembly 100 can be reduced, so as to lower a tem-
perature of the support assembly 100, and prevent the
user from experiencing discomfort of burning or even get-
ting burned when holding the entire support assembly
100.
[0039] Assuming that the spiral channel 140 is re-
placed by a linear channel, since a flow path of the am-
bient air in the linear channel is much shorter than that
in the spiral channel 140, the ambient air cannot absorb
enough heat to enter the open cavity 130 in a short flow
path. That is, the ambient air does not have enough time
for heat exchange, resulting in a low recycle rate of heat.
Most of the heat is still transferred to the outer surface
of the support assembly 100, which will cause discomfort
of burning on the outer surface of the support assembly
100. In this embodiment, the spiral channel 140 is pro-
vided, and an axial distance between air inlet 141 and
air outlet 142 is greater than the length of open cavity
130, so that the ambient air in spiral channel 140 can be
in direct contact with the heat transferred outward from
each part of the support assembly 100, while the flow
path of the ambient air in the spiral channel 140 is longer,
so that the ambient air has enough opportunities and time
to recycle as much heat as possible, thereby further im-
proving the utilization rate of energy and preventing the
support assembly 100 from creating the discomfort of
burning.
[0040] Assuming that the spiral channel 140 is re-
placed by an irregular channel, the ambient air will gen-
erate eddy and turbulent flow (i.e., turbulence) in the ir-

regular channel, so that a flow velocity of the ambient air
in the irregular channel is not the same everywhere. The
ambient air flows slowly at the vortex, and flows relatively
fast at other portions. Therefore, when the ambient air
flows faster somewhere in the irregular channel, the am-
bient air will not be able to absorb more heat at the po-
sition in a shorter period of time. The heat that cannot be
absorbed in time will be directly transferred to the outer
surface of the support assembly 100, and then local high
temperature will occur on the outer surface of the support
assembly 100 at a position corresponding to the position
where the flow velocity of the air in the irregular channel
is fast. In this embodiment, the spiral channel 140 is pro-
vided, and the flow velocity of the ambient air in the spiral
channel 140 is substantially the same everywhere, which
effectively prevents poor flow of the ambient air such as
vortex. When most of the heat is recycled into the air
guide channel 161 by the ambient air in the spiral channel
140, it can effectively ensure that the heat transferred to
the support assembly 100 is evenly distributed on the
outer surface of the support assembly 100, so as to pre-
vent local high temperature on the outer surface that may
cause discomfort to the user.
[0041] At the same time, the thermal insulation layer
is attached to the support assembly 100, and the thermal
insulation layer further prevents the heat in the open cav-
ity 130 from radiating outward, so as to improve the en-
ergy utilization rate of the entire heater 10, and prevent
the temperature of the outer surface of the heater 10 from
being too high.
[0042] The present application also provides an elec-
tronic atomization device, which includes a power supply
assembly and a heater 10. The heater 10 is detachably
connected to the power supply assembly, and the power
supply assembly supplies power to the heating sheet 220
in the heater 10.
[0043] The above-mentioned embodiments do not
constitute a limitation on the protection scope of the tech-
nical solution. Any modifications, equivalent replace-
ments and improvements made within the spirit and prin-
ciples of the above-mentioned embodiments shall be in-
cluded within the protection scope of this technical solu-
tion.
[0044] The foregoing descriptions are merely specific
embodiments of the present application, but are not in-
tended to limit the protection scope of the present appli-
cation. Any variation or replacement readily figured out
by a person skilled in the art within the technical scope
disclosed in the present application shall all fall within the
protection scope of the present application.

Claims

1. A heater configured to heat a heating substrate, com-
prising:

a support assembly provided with a spiral chan-
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nel and an open cavity;
wherein the two ends of the spiral channel form
an air inlet and an air outlet, the open cavity is
configured to accommodate the heating sub-
strate, an end of the open cavity forms an open-
ing in communication with external environment,
the air inlet is closer to the opening than the air
outlet, the spiral channel at least partially sur-
rounds the open cavity, ambient air input into
the spiral channel from the air inlet is output to
the open cavity through the air outlet.

2. The heater according to claim 1, wherein the support
assembly comprises a top end surface and an inner
bottom surface that are axially spaced apart and face
the same direction, the inner bottom surface defines
part of the boundary of the open cavity, both the
opening and the air inlet are provided on the top end
surface.

3. The heater according to claim 2, wherein a plurality
of spiral channels are provided, and the air inlets of
the plurality of spiral channels are spaced on the top
end surface in circumferential direction.

4. The heater according to claim 1, wherein the support
assembly comprises an inner support and an outer
support, the open cavity is provided on the inner sup-
port, the inner support comprises an annular inner
surface of sidewall and the outer surface of sidewall,
the inner surface of sidewall is surrounded by the
outer surface of sidewall and defines part of the
boundary of the open cavity, the outer surface of
sidewall is recessed to form a spiral groove, the outer
support is sleeved on the inner support and covers
the spiral groove to form the spiral channel.

5. The heater according to claim 4, further comprising
a heating assembly connected to the support assem-
bly, wherein the inner support further comprises a
bottom end surface and an inner bottom surface, the
inner bottom surface is opposite to the bottom end
surface and defines part of the boundary of the open
cavity, the inner support is further provided with a
matching hole that extends through the bottom end
surface and the inner bottom surface, an air guide
channel is formed between the heating assembly
and the bottom end surface, the air outlet is provided
on the bottom end surface, and ambient air output
from the air outlet flows through the air guide channel
and the matching hole in sequence to enter the open
cavity.

6. The heater according to claim 1, wherein the support
assembly comprises an inner bottom surface and an
inner surface of sidewall that define the boundary of
the open cavity, the inner surface of sidewall sur-
rounds the inner bottom surface, the inner surface

of sidewall is provided with a spiral groove, an end
of the spiral groove extends to the inner bottom sur-
face, the heating substrate is sleeved in the inner
surface of sidewall and covers the spiral groove to
form the spiral channel.

7. The heater according to claim 4 or 6, wherein along
the axial direction of the support assembly, the dis-
tance between the air inlet and the air outlet is greater
than or equal to the length of the open cavity.

8. The heater according to claim 6, wherein the support
assembly further comprises a protruding portion, the
protruding portion is connected to the inner bottom
surface and protrudes from the inner bottom surface,
when the heating substrate abuts against the pro-
truding portion, a space of the open cavity between
the heating substrate and the inner bottom surface
forms an air guide channel in communication with
the spiral channel.

9. The heater according to claim 1, further comprising
a thermal insulation layer with a blackness coefficient
of less than 0.1, wherein the thermal insulation layer
covers the outer surface of the support assembly.

10. The heater according to claim 1, further comprising
a heating assembly connected to the support assem-
bly, wherein the heating assembly comprises a base
and a heating sheet, one end of the heating sheet is
fixed on the base, and the other end of the heating
sheet is capable of being inserted into the interior of
an aerosol generation substrate.

11. A heating atomization device, comprising a power
supply assembly and the heater according to any
one of claims 1 to 10, wherein the heater is detach-
ably connected to the power supply assembly.
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