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DRYING

(57)  An aerosol generation device (1) comprises:

- a reservoir (5) storing an aerosol-forming liquid,

- a heater (18) arranged, when supplied with electrical
power, for heating this aerosol-forming liquid to induce
generation of an aerosol that can be inhaled by a user
during a puff, and

- an electrical and control device comprising a controller
arranged for controlling electrical power supply to this
heater (18) and, after each puff, for estimating a first

AEROSOL GENERATION DEVICE ALERTING OF A FORTHCOMING CAPILLARY ELEMENT

quantity of aerosol-forming liquid consumed from at least
an electrical power supplied to the heater (18), a puff
duration and a flow rate of the generated aerosol, and a
second quantity remaining in the reservoir (5) by sub-
tracting the estimated first quantity from the last second
quantity remaining before the puff, and for triggering an
alert for the user when this estimated second quantity is
smaller than a chosen threshold.
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Description
Field of the invention

[0001] The presentinvention relates to an aerosol gen-
eration device, and more precisely to the estimation of
the aerosol-forming liquid remaining in the reservoir of
an aerosol generation device during a vaping session.

Background

[0002] The invention concerns aerosol generation de-
vices comprising a reservoir storing an aerosol-forming
liquid, a heater and an electrical and control device, and
often named "E-vapor devices".

[0003] Generally the electrical and control device com-
prises at least:

- a power source, possibly a rechargeable battery,
storing electrical energy,

- acontroller (or control device) electrically coupled to
the power source and controlling electrical power
supply to the heater at least during a vaping session
(and possibly during a charging session), and

- optionally, a user interface coupled to this controller
and allowing a user to control the controller, at least
to switch on the aerosol generation device.

[0004] The heater is arranged, when it is supplied with
electrical power, for heating the aerosol-forming liquid
originating from the reservoir, generally via a capillary
element (for instance a capillary wick), to induce gener-
ation of an aerosol that can be inhaled by a user during
successive puffs (or inhalation phases) of a vaping ses-
sion.

[0005] During each puff of a vaping session a small
quantity of aerosol-forming liquid is consumed for pro-
ducing the aerosol inhaled by the user, and therefore the
quantity of aerosol-forming liquid remaining in the reser-
voir keeps decreasing. When the remaining quantity be-
comes very low, the capillary element does not receive
enough aerosol-forming liquid and therefore starts drying
and finally may burn. So, the user may feel a dry-capillary
element sensation or even a burnt-capillary element sen-
sation that may be unpleasant and possibly irritating or
harmful.

[0006] To avoiddrying of the capillary element the con-
troller generally starts a countdown of the successive
puffs obtained since the reservoir is full in the aerosol
generation device, and when the remaining number of
puffs becomes smaller than a threshold, depending on
the maximal number of puffs that a user may have with
the full reservoir, the controller triggers an alert for the
user. This maximal number of puffs is determined in a
laboratory under controlled conditions and all the puffs
are considered to be the same. But in real use all these
controlled conditions are not present for every puff and
therefore the number of puffs with a full reservoir will vary
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widely due to the aerosol generation device, the power
source (battery), the heater, and environmental and hu-
man factors. This means that the real number of puffs
that a user may have with the full reservoir is often dif-
ferent from the maximal number of puffs predetermined
for this full reservoir, and therefore the user is often alert-
ed too early or too late.

[0007] It has been also proposed in the patent docu-
ment EP-A1 2468116 to configure the controller of the
electrical and control device in order that it estimates after
each puff a first quantity of aerosol-forming liquid con-
sumed, and a second quantity remaining in the reservoir
by subtracting the estimated first quantity from the last
second quantity remaining before this puff. The second
quantity is estimated by means of a complex model that
is fed with measures of the current temperature or resist-
ance of the heater element. But, this complex model has
been determined in a laboratory under controlled condi-
tions, and in practice the estimation of the second quan-
tity is not accurate enough and therefore the user may
sometimes be alerted too early or too late.

[0008] So, an object of this invention is to improve the
situation, and notably to allow an accurate estimation of
the quantity of aerosol-forming liquid remaining in the
reservoir after each puff (or inhalation phase).

Summary of the invention

[0009] The proposed invention provides notably an
embodiment of an aerosol generation device comprising:

- areservoir storing an aerosol-forming liquid,

- a heater arranged, when supplied with electrical
power, for heating the aerosol-forming liquid to in-
duce generation of an aerosol that can be inhaled
by a user during a puff, and

- an electrical and control device comprising a con-
troller arranged for controlling electrical power sup-
ply to this heater and, after each puff, for estimating
a first quantity of aerosol-forming liquid consumed,
and a second quantity remaining in the reservoir by
subtracting the estimated first quantity from a last
second quantity remaining before this puff.

[0010] This aerosol generation device is characterized
in that its controller is arranged after each puff for esti-
mating the first quantity from at least an electrical power
supplied to the heater, a puff duration and a flow rate of
the generated aerosol, and for triggering an alert for the
user when the estimated second quantity is smaller than
a chosen threshold.

[0011] Thanks to the invention, a real time and accu-
rate estimation of the quantity of aerosol-forming liquid
remaining in the reservoir is obtained after each puff, and
therefore the user may be alerted just before the capillary
element starts drying.

[0012] The embodiment of aerosol generation device
may comprise other aspects or features, considered sep-
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arately or combined, and notably:

e the electrical and control device may comprise an
electrical circuitarranged for estimating the electrical
power supplied to the heater during each puff;

e the electrical and control device may comprise a puff
sensor arranged for detecting when the user inhales
during a puff, and for informing the controller each
time such a detection starts and ends. In this em-
bodiment, the controller may be arranged for deter-
mining the puff duration from a time interval between
a puff start detection and a puff end detection;

e it may comprise an aerosol path through which the
generated aerosol flows when the user sucks in via
an aerosol outlet, and a pressure sensor set in this
aerosol path and arranged for estimating a pressure
drop during a puff and for providing this estimated
pressure drop to the controller. In this embodiment,
the controller may be arranged for estimating the
generated aerosol flow rate from the estimated pres-
sure drop;

* the controllermay be arranged for estimating the first
quantity from a result of the estimated electrical pow-
er supplied to the heater multiplied by the estimated
puff duration multiplied by the estimated generated
aerosol flow rate;

* the controller may be arranged after each puff for
estimating the first quantity from also an ambient
temperature and/or a puff start temperature and/or
an orientation of the aerosol generation device dur-
ing the puff and/or a ratio of quantities of two different
constituents of the aerosol-forming liquid;

* the controller may be arranged, when it is informed
of a predetermined quantity of aerosol-forming liquid
stored in the reservoir when it is full, for estimating
the second quantity remaining in the reservoir after
a puff by subtracting a sum of every first quantity
estimated since a first puff with the full reservoir from
the predetermined quantity;

* itmay comprise a cartomizer comprising a body me-
chanically and electrically coupled to the electrical
and control device and comprising the reservoir, the
heater, an aerosol chamber in which the aerosol is
generated, at least one air inlet set upstream of this
aerosol chamber and in fluid communication there-
with, and an aerosol outlet set downstream of this
aerosol chamber and in fluid communication there-
with and through which the user inhales;

* theelectrical and control device may comprise a user
interface arranged for providing the triggered alert
to the user;

* the user interface may comprise a buzzer arranged
for emitting a predefined sound message represent-
ative of the triggered alert;

e in avariant, the user interface may comprise a dis-
play screen arranged for displaying a predefined
message representative of the triggered alert;

¢ in another variant, the user interface may comprise
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a haptic feedback arranged for vibrating a chosen
partof the aerosol generation device to alert the user;

e the electrical and control device may comprise a
power source storing electrical energy and to which
the controller is electrically coupled;

* the power source may be a rechargeable battery;

e the aerosol generation device may constitute an
electronic cigarette (or e-cigarette).

Brief description of the figures

[0013] The invention and its advantages will be better
understood upon reading the following detailed descrip-
tion, which is given solely by way of non-limiting examples
and which is made with reference to the appended draw-
ings, in which :

- Figure 1 (FIG.1)schematically illustrates an example
of embodiment of an electrical and control device of
an aerosol generation device according to the inven-
tion, and

- Figure 2 (FIG.2) schematically illustrates an example
of embodiment of a cartomizer intended for being
coupled to the electrical and control device of figure
1.

Detailed description of embodiments

[0014] The invention aims, notably, at offering an aer-
osol generation device (or E-vapor device) 1 intended
for alerting of a forthcoming capillary element drying.
[0015] In the following description it will be considered
that the aerosol generation device 1 is an electronic cig-
arette (or e-cigarette or else personal vaporizer). But an
aerosol generation device 1 according to the invention
could be of another type, as soon as it comprises a res-
ervoir 5 storing an aerosol-forming liquid and allows the
generation of an aerosol by heating this aerosol-forming
liquid. So, for instance, the aerosol generation device 1
could be an inhaler.

[0016] Moreover, in the following description the aer-
osol-forming liquid may comprise one or more of nicoti-
noid(s), cannabinoid(s), caffeine, tobacco material, poly-
ol, flavoring or other active components. An active com-
ponent may be carried by a carrier which may include
propylene glycol or glycerin, for instance.

[0017] Furthermore, in the following description the
term "aerosol" may include a suspension of substance
as one or more of solid particles, liquid droplets and gas.
Such a suspension may be in a gas including air.
[0018] Asiillustrated partially in figures 1 and 2, an aer-
osol generation device 1, according to the invention,
comprises at least an electrical and control device 3, a
reservoir 5 and a heater 18.

[0019] For instance, and as illustrated in the non-lim-
iting example of figure 2, the reservoir 5 and the heater
18 may be contained in the body 4 of a cartomizer 2
intended for being mechanically and electrically coupled
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to the body 13 of the electrical and control device 3. But
this is not mandatory, and the aerosol generation device
1 could comprise any components (or elements) in a sin-
gle body (and notably the reservoir 5, heater 18 and elec-
trical and control device 3).

[0020] The reservoir 5 is arranged for storing an aer-
osol-forming liquid having initially (i.e. when it is full) a
predetermined quantity pq that is known by a controller
(or control device) 27 of the electrical and control device
3.

[0021] The heater 18 is arranged, when it is supplied
with electrical power, for heating the aerosol-forming lig-
uid originating from the reservoir 5 to induce generation
of an aerosol that can be inhaled by a user during a puff
of a vaping session. For instance, the heater 18 may be
arranged for aerosolizing the aerosol-forming liquid in an
aerosol chamber 7 in order to generate an aerosol when
the latter (7) is supplied with air.

[0022] In the non-limiting example illustrated in figure
2 the cartomizer body 4 comprises at least a first air inlet
11 set upstream of the aerosol chamber 7 and in fluid
communication therewith, in order to supply it with air
originating from outside, and an aerosol outlet 16 set
downstream of the aerosol chamber 7 and in fluid com-
munication therewith, in order to receive the generated
aerosol when a user of the aerosol generation device 1
inhales during a vaping session.

[0023] For instance, and as illustrated in the non-lim-
iting example of figure 2, the cartomizer 2 may comprise
a first sleeve 6 defining the aerosol chamber 7. Also for
instance, this first sleeve 6 may have an annular shape.
The aerosol chamber 7 is fed with air (sucked in by the
user) through each first air inlet 11 defined in a wall of
the first sleeve 6 (as illustrated by the two small arrows
B in figure 2). This air comes from outside through at
least one second air inlet 12 defined in the cartomizer
body 4 (as illustrated by the arrow C in figure 2). But,
each second air inlet 12 could be defined in a wall of the
body 13 of the electrical and control device 3.

[0024] The first sleeve 6 (with all the elements coupled
to it) may be removable, and therefore the cartomizer 2
may be sold with or without the first sleeve 6.

[0025] Also for instance, and as illustrated in the non-
limiting example of figure 2, the cartomizer body 4 may
comprise a mouthpiece 8 comprising the aerosol outlet
16 and allowing the user to inhale the generated aerosol
through this aerosol outlet 16 during a vaping session
(as illustrated by the arrows A in figure 2). In this case,
the aerosol chamber 7 is fluidly coupled to the mouth-
piece 8 by an aerosol path (or conduit or passage) 9
leading to the aerosol outlet 16. Also for instance, the
cartomizer body 4 comprises an end 10 that receives the
generated aerosol from the aerosol path 9 and to which
the mouthpiece 8 is fixed, for instance by screwing or
clipping.

[0026] Also for instance, and as illustrated in the non-
limiting example of figure 2, the cartomizer body 4 may
comprise an outer wall 17 defining a cavity, and the res-
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ervoir 5 may be delimited at least partially by this outer
wall 17 and the aerosol path 9.

[0027] Inthe illustrated example, the aerosol chamber
7 comprises the heater 18, and the latter (18) is supplied
with electrical energy originating from a power source 23
of the electrical and control device 3, under control of the
controller 27. For instance, and as illustrated in the non-
limiting example of figure 1, the electrical and control de-
vice 3 may comprise a group of electronic components
35 (such as switch(es)) supplying the electrical power
(stored in the power source 23) to the heater 18 under
control of the controller 27.

[0028] This heater 18 may be a resistive heater, such
as a resistive coil, and/or an inductive heater, such as a
metallic susceptor. In this case, the heater 18 may com-
prise one or more electrically activated resistive and/or
inductive heating elements. Butin a variant notillustrated
the heater 18 could be at least partially housed in the
cartomizer 2 and therefore partly outside the aerosol
chamber 7. The heating can be made by conduction,
convection and/or radiation.

[0029] The aerosol-forming liquid can leave the reser-
voir 5 to reach the aerosol chamber 7 (see the four arrows
D) through corresponding openings 14 and 15 defined
respectively in the reservoir 5 and first sleeve 6.

[0030] The reservoir 5 or the aerosol chamber 7 may
comprise a fastening member configured for fastening
the cartomizer 2 to the body 13 of the electrical and con-
trol device 3.

[0031] The first sleeve 6 may have at least one first
fastening member configured to cooperate with a corre-
sponding and complementary second fastening member
of the electrical and control device 3 for connecting me-
chanically the first sleeve 6 to the electrical and control
device 3 (and more precisely to the body 13 of the latter
(3)). Asiillustrated in figure 2, the second fastening mem-
ber may belong to a second sleeve 26 which is housed
in the body 13 of the electrical and control device 3.
[0032] Also forinstance, and as illustrated in the non-
limiting example of figure 2, the reservoir 5 may have an
annular shape and a central passage defining the aerosol
path (or passage or conduit) 9 and communicating with
a recess 32 housing a part of the first sleeve 6.

[0033] For instance, and as illustrated in the non-lim-
iting example of figures 1 and 2, the coupling between
the cartomizer body 4 and the body 13 of the electrical
and control device 3 can be done by screwing by means
of two corresponding threaded portions 24 and 25.
[0034] Asiillustrated in figure 1 the body 13 of the elec-
trical and control device 3 may comprise a user interface
28 in addition to the controller (or control device) 27 and
the power source 23 (storing electrical energy).

[0035] For instance, the power source 23 may be a
rechargeable battery. In this case the body 13 may com-
prise an electrical connector to which a charger cable
may be connected during a charging session of the re-
chargeable battery 23. Such a charger cable may be cou-
pled to an (AC) adapter or to a wall socket.
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[0036] The controller 27 is electrically coupled to the
power source 23 and controls operation of the cartomizer
2 (and notably its heater 18) during a vaping session and
also during a possible charging session. For instance,
and as illustrated in the non-limiting example of figure 1,
the controller 27 may be fixed onto a printed circuit board
29 (housed in the body 13).

[0037] This controller 27 comprises at least a proces-
sor and a memory arranged for performing operations
for controlling the aerosol generation device 1.

[0038] Forinstance, the processor may be a digital sig-
nal processor (or DSP), or an application specific inte-
grated circuit (ASIC), or else a field programmable gate
array (FPGA). More generally, the processor may com-
prise integrated (or printed) circuits, or several integrated
(or printed) circuits connected therebetween through
wired or wireless connections. The term "integrated (or
printed) circuits" refers here to any type of device capable
of carrying outatleastone electric orelectronic operation.
[0039] Alsoforinstance, the memory may be arandom
access memory (or RAM). But it may be any type of de-
vice arranged for storing program instructions for the
processor.

[0040] Explicit use of the term "controller" should not
be construed to refer exclusively to hardware capable of
executing software, and may implicitly include, without
limitation, digital signal processor hardware, processor,
application specific integrated circuit, field programmable
gate array, read only memory (ROM) for storing software,
random access memory, and non volatile storage. Other
hardware, conventional and/or custom, may also be in-
cluded. The functions of the controller 27 may be carried
out through the operation of program logic, through ded-
icated logic, through the interaction of program control
and dedicated logic, or even manually (by the user).
These functions may be provided through the use of ded-
icated hardware as well as hardware capable of execut-
ing software in association with appropriate software.
[0041] Theuserinterface 28 is coupledto the controller
27 and the power source 23 to allow the user to control
at least partly the controller 27. For instance, the user
interface 28 may comprise a display (such as a screen
or light emitting diode (or LED)-type interface) arranged
for displaying information relative to a current vaping ses-
sion or a possible current charging session and for al-
lowing the user to control the controller 27. Also for in-
stance, and as illustrated in the non-limiting example of
figure 1, the user interface 28 may be fixed partly to the
printed circuit board 29 to ease and simplify its connec-
tions with the controller 27.

[0042] Also for instance, and as illustrated in the non-
limiting example of figures 1 and 2, the cartomizer 2 and
the electrical and control device 3 may comprise respec-
tively first 30 and second 31 electrical pins intended for
contacting each other during their coupling to allow the
supply of the first sleeve 6 with electrical energy during
a vaping session.

[0043] Also for instance, and as illustrated in the non-
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limiting example of figure 2, the aerosol chamber 7 may
comprise an aerosol-forming liquid transport element 33
to transport aerosol-forming liquid from the second open-
ings 15 of the first sleeve 6 to the heater 18. Forinstance,
this aerosol-forming liquid transport element 33 may be
a capillary element (possibly a capillary wick) having two
opposite ends set in front of the second openings 15, and
preferably against the latter (and therefore against the
internal surface of the first sleeve 6). This capillary ele-
ment 33 can be a fiber or ceramic rod, for instance. For
instance, the heater 18 may comprise a resistive coil
wound around the capillary element 33 and connected
to the first electrode 30 via lead wires 34.

[0044] The controller 27 is also arranged after each
puff (ending at an instant t) for estimating a first quantity
q1(t) of aerosol-forming liquid consumed, and a second
quantity g2(t) remaining in the reservoir 5 by subtracting
this estimated first quantity q1(t) from the last second
quantity q2(t-1) that was remaining before this puff. In
other words, q2(t) = q2(t-1) - g1(t).

[0045] According to the invention, each first quantity
q1(t) is estimated by the controller 27 from at least an
electrical power ep(t) supplied to the heater 18 during
the considered puff, the puff duration pd(t) of this consid-
ered puff, and the flow rate afr(t) of the aerosol generated
during this considered puff. Moreover, the controller 27
is arranged for triggering an alert for the user of its aerosol
generation device 1 when the estimated second quantity
g2(t) is smaller than a chosen threshold. This chosen
threshold corresponds to aremaining quantity of aerosol-
forming liquid under which the capillary element 33 will
start drying before burning.

[0046] So,theinventionallows arealtimeandaccurate
estimation of the quantity of aerosol-forming liquid re-
maining in the reservoir 5 after each puff, and therefore
allows to alert the user just before the capillary element
33 starts drying so that he can decide either to refill the
reservoir 5 (or to replace the consumable defining the
reservoir 5 with a new one), or else to continue his vaping
session without being surprised by the next strange sen-
sation induced by the capillary element drying during the
next puff.

[0047] For instance, and as illustrated in the non-lim-
iting example of figure 1, the electrical and control device
3 may comprise an electrical circuit 36 arranged for es-
timating the electrical power ep(t) that is supplied to the
heater 18 during each puff. As illustrated, this electrical
circuit 36 may be coupled to the group of electronic com-
ponents 35 (supplying the electrical power to the heater
18). For instance, the controller 27 measures the resist-
ance across the heater 18, and onuserrequest (i.e. suck-
ing) applies the corresponding voltage/current to match
a pre-determined power setting or a dynamic power-set-
ting based on sucking pressure.

[0048] Also forinstance, and as illustrated in the non-
limiting example of figure 1, the electrical and control de-
vice 3 may comprise a puff sensor 37 arranged for de-
tecting when the user inhales during a puff, and for in-
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forming the controller 27 each time such a detection starts
(puff start) and each time such a detection ends (puff
end). In this case, the controller 27 is arranged for deter-
mining the puff duration pd(t) from the time interval be-
tween the puff start detection and the puff end detection.
[0049] This puff sensor 37 may be a flow or pressure
sensor or a microphone or else a thermistor detecting
drops of temperature, for instance. Moreover the puff
sensor 37 may inform the controller 27 of a puff start
detection or puff end detection by means of a dedicated
digital or analog signal.

[0050] Also for instance, and as illustrated in the non-
limiting example of figure 2, the aerosol generation de-
vice 1 (and here its cartomizer 2) may comprise a pres-
sure sensor 38 set in the aerosol path 9 (through which
the generated aerosol flows when the user sucks in via
the aerosol outlet 16), and arranged for estimating apres-
sure drop during a puff and for providing this estimated
pressure drop to the controller 27. In this case, the con-
troller 27 is arranged for estimating the generated aerosol
flow rate afr(t) from this estimated pressure drop. For
instance, the pressure sensor 38 monitors the pressure
in the cavity when the user does not suck in and when
the user starts sucking in, the negative pressure forces
the pressure sensor 38 to detect a lower pressure than
the previous ambient. As an example, the normal pres-
sure may be equal to 1000 mbar, and during a first suck-
ing the pressure may become equal to 998 mbar. This
-2 mbar difference may equate to a generated aerosol
flow rate afr(t) equal to 11 ml/sec. Now, if during a second
sucking the pressure difference is equal -4 mbar, then
the generated aerosol flow rate afr(t) is equal to 18
ml/sec.

[0051] In an example of embodiment, the controller 27
may be arranged for estimating the first quantity q1(t)
from the result of the estimated electrical power ep(t)
supplied to the heater 18 during the considered puff mul-
tiplied by the estimated puff duration pd(t) of this consid-
ered puff multiplied by the estimated generated aerosol
flow rate afr(t) during this considered puff. So, q1(t) =
ep(t)*pd(t)*afr(t), where q1(t) is given in ul, ep(t) is given
in watts, pd(t) is given in seconds, and afr(t) is given in
ml/sec (but is based on mbar delta). This equation ap-
pears to be linear, but more complicated (and nonlinear)
equations may be used with atleastthe same parameters
ep(t), pd(t) and afr(t).

[0052] Also for instance, the controller 27 may be ar-
ranged after each puff for estimating the first quantity
q1(t) not only from ep(t), pd(t) and afr(t), but also from
the ambient temperature and/or the puff start tempera-
ture and/or the orientation of the aerosol generation de-
vice 1 during this puff and/or a ratio of quantities of two
different constituents of the aerosol-forming liquid. This
allows to increase the accuracy of the estimation of the
second quantity q2(t).

[0053] As an example, the chosen model initially built
for g1(t) can be expanded to capture more features pos-
sibly contained in a table that needs to be completed.
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When such a table is complete a supervised machine
learning technique (like multiple regression) can be used
to create a model like q1(t)=B1*x1+B2*x2+ ...+ Bn
*xn + A

[0054] The use of the ambient temperature and/or the
puff start temperature requires the aerosol generation
device 1 to comprise a temperature sensor.

[0055] The use of the orientation of the aerosol gener-
ation device 1 requires the aerosol generation device 1
to comprise a tilt sensor.

[0056] The use of the ratio of quantities of two different
constituents requires the controller 27 to be informed be-
forehand. For instance, the two different constituents
may be the propylene glycol (or PG) and the vegetable
glycerin (or VG). In other words, if the cartomizer 2 is
capable of communicating the constituents to the con-
troller 27, then the correct ratio (or factor) is used in the
calculation. Otherwise, for dumb cartomizers 2 an aver-
age weighting of all the possible constituent ratios is used
for all calculations.

[0057] Inanother example of embodiment, the control-
ler 27 may be arranged, when it is informed of the pre-
determined quantity pq of aerosol-forming liquid stored
in the reservoir 5 when itis full, for estimating the second
quantity g2(t) remaining in the reservoir (5) after a puff
by subtracting the sum of every first quantity q1(t) esti-
mated since afirst puff (atinstantt1) with the full reservoir
5 from this predetermined quantity pg. So, after the n-th
puff at instant tn the sum is g2(tn) = pq - q1(t1) - q1(t2) -
q1 (t3) ...- q1 (tn-1) - g1 (tn). But in a variant of embodi-
ment the controller 27 may compute g2(tn) =pq-qg2(tn-1).
[0058] Also for instance, the user interface 28 of the
electrical and control device 3 may be arranged for pro-
viding the triggered alert to the user. In this case the user
interface 28 may comprise a buzzer arranged for emitting
a predefined sound message representative of the trig-
gered alert, or a display screen arranged for displaying
a predefined message representative of the triggered
alert or else a haptic feedback arranged for vibrating a
chosen part of the aerosol generation device 1 to alert
the user.

[0059] It should be appreciated by those skilled in the
art that some block diagrams of figures 1 and 2 herein
represent conceptual views of illustrative elements em-
bodying the principles of the invention.

[0060] The description and drawings merely illustrate
the principles of the invention. It will thus be appreciated
that those skilled in the art will be able to devise various
arrangements that, although not explicitly described or
shown herein, embody the principles of the invention and
are included within its spirit and scope. Furthermore, all
examples recited herein are principally intended ex-
pressly to be only for pedagogical purposes to aid the
reader in understanding the principles of the invention
and the concepts contributed by the inventor(s) to fur-
thering the art, and are to be construed as being without
limitation to such specifically recited examples and con-
ditions. Moreover, all statements herein reciting princi-
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estimated electrical power supplied to said heater
(18) multiplied by said estimated puff duration mul-
tiplied by said estimated generated aerosol flow rate.

ples, aspects, and embodiments of the invention, as well
as specific examples thereof, are intended to encompass
equivalents thereof.

claims 1 to 4, wherein said controller (27) is arranged
for estimating said first quantity from a result of said

5 6. Aerosol generation device according to any one of
Claims claims 1to 5, wherein said controller (27) is arranged
after each puff for estimating said first quantity from
Aerosol generation device (1) comprising i) a reser- also an ambient temperature and/or a puff start tem-
voir (5) storing an aerosol-forming liquid, ii) a heater perature and/or an orientation of said aerosol gen-
(18) arranged, when supplied with electrical power, 70 eration device (1) during said puff and/or a ratio of
for heating said aerosol-forming liquid to induce gen- quantities of two different constituents of said aero-
eration of an aerosol that can be inhaled by a user sol-forming liquid.
during a puff, and iii) an electrical and control device
(3) comprising a controller (27) arranged for control- 7. Aerosol generation device according to any one of
ling electrical power supply to said heater (18) and, 75 claims 1106, wherein said controller (27)is arranged,
after each puff, for estimating a first quantity of aer- when it is informed of a predetermined quantity of
osol-forming liquid consumed, and a second quantity aerosol-forming liquid stored in said reservoir (5)
remaining in said reservoir (5) by subtracting said when it is full, for estimating said second quantity
estimated first quantity from a last second quantity remaining in said reservoir (5) after a puff by sub-
remaining before said puff, 20 tracting a sum of every first quantity estimated since
wherein said controller (27) is arranged after each a first puff with the full reservoir (5) from said prede-
puff for estimating said first quantity from at least an termined quantity.
electrical power supplied to said heater (18), a puff
duration and a flow rate of said generated aerosol, 8. Aerosol generation device according to any one of
and for triggering an alert for said user when said 25 claims 1 to 7, wherein it comprises a cartomizer (2)
estimated second quantity is smaller than a chosen comprising a body (4) mechanically and electrically
threshold. coupled to said electrical and control device (3) and
comprising said reservoir (5), said heater (18), an
Aerosol generation device according to claim 1, aerosol chamber (7) in which said aerosol is gener-
wherein said electrical and control device (3) com- 30 ated, at least one air inlet (11) set upstream of said
prises an electrical circuit (36) arranged for estimat- aerosol chamber (7) and in fluid communication
ing the electrical power supplied to said heater (18) therewith, and an aerosol outlet (16) set downstream
during each puff. of said aerosol chamber (7) and in fluid communica-
tion therewith and through which said user inhales.
Aerosol generation device according to claim 1 or 2, 35
wherein said electrical and control device (3) com- 9. Aerosol generation device according to any one of
prises a puff sensor (37) arranged for detecting when claims 1 to 8, wherein said electrical and control de-
said user inhales during a puff, and for informing said vice (3) comprises a user interface (28) arranged for
controller (27) each time such a detection starts and providing said triggered alert to said user.
ends, and wherein said controller (27) is arranged 40
for determining said puff duration from a time interval 10. Aerosol generation device according to claim 9,
between a puff start detection and a puff end detec- wherein said user interface (28) comprises a buzzer
tion. arranged for emitting a predefined sound message
representative of said triggered alert.
Aerosol generation device according to any one of 45
claims 1 to 3, wherein it comprises i) an aerosol path 11. Aerosol generation device according to claim 9,
(9) through which said generated aerosol flows when wherein said user interface (28) comprises a display
said user sucks in via an aerosol outlet (16), and ii) screen arranged for displaying a predefined mes-
a pressure sensor (38) set in said aerosol path (9) sage representative of said triggered alert.
and arranged for estimating a pressure drop during 50
a puff and for providing said estimated pressure drop 12. Aerosol generation device according to claim 9,
to said controller (27), and wherein said controller wherein said user interface (28) comprises a haptic
(27) is arranged for estimating said generated aer- feedback arranged for vibrating a chosen part of said
osol flow rate from said estimated pressure drop. aerosol generation device (1) to alert the user.
55
Aerosol generation device according to any one of 13. Aerosol generation device according to any one of

claims 1 to 12, wherein said electrical and control
device (3) comprises a power source (23) storing
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electrical energy and to which said controller (27) is
electrically coupled.

Aerosol generation device according to claim 13,
wherein said power source (23) is a rechargeable
battery.

Aerosol generation device according to any one of
claims 1 to 14, wherein it constitutes an electronic
cigarette.
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