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Description
Technical Field

[0001] The present invention relates to an expanding
method of volumetrically expanding a tobacco raw ma-
terial using steam, and an expanding system of the same.

Background Art

[0002] In general, volumetrically expanded tobacco
raw materials are contained in cigarettes. Volumetrically
expanded tobacco raw materials are obtained in such a
manner that tobacco raw materials are brought into con-
tact with steam so as to form swelled tobacco raw mate-
rials, and thereafter, the swelled tobacco raw materials
are rapidly dried through flush drying into the volumetri-
cally expanded tobacco raw materials (see Patent Doc-
ument 1, for example). Swelling of tobacco raw materials
volumetrically expands the tobacco raw materials, and
drying of the swelled tobacco raw materials further vol-
umetrically expands the tobacco raw materials. Specifi-
cally, the expanding method disclosed in the above Pat-
ent Document volumetrically expands the tobacco raw
material in two stages.

Prior Art Document
Patent Document
[0003]

Patent Document 1: International Publication No.
WO 2012/132008 (WO 2012/132008 A1)
Patent Document 2: US 3 978 867 A

Summary of the Invention
Problems to be solved by the Invention

[0004] In the case of Patent Document 1, swelling
processing of a tobacco raw material, and drying
processing of a swelled tobacco raw material are sub-
stantially carried out in succession. Hence, the swelled
tobacco raw material is dried while the swelled tobacco
raw material is maintained at a high temperature. For
drying the swelled tobacco raw material, superheated
steam or heated air at a sufficiently high temperature as
a heating medium are required. Requirement of the su-
perheated steam or the heated air having such a high-
temperature results in a tremendous energy consump-
tion for drying processing of the swelled tobacco raw ma-
terial. To the contrary, decreasing of the temperature of
the superheated steam or the heated air deteriorates
evaporation rate of moisture contained in the swelled to-
bacco raw material, which makes it hard to sufficiently
expand the tobacco raw material.

[0005] An object of the present invention is to provide
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an expanding method of a tobacco raw material and an
expanding system of the same that are capable of volu-
metrically expanding the tobacco raw material in an ef-
fective manner without excessively increasing energy
consumption required for drying processing.

Means for Solving the Problems

[0006] The above object is attained by an expanding
method of a tobacco raw material of the present inven-
tion, and the expanding method includes: a swelling step
of bringing the tobacco raw material into contact with first
steam so as to swell the tobacco raw material into a
swelled tobacco raw material; a drying step of drying the
swelled tobacco raw material through flush drying that
brings the swelled tobacco raw material into contact with
second steam; and a heat-dissipating step of allowing
the swelled tobacco raw material to dissipate heat thereof
between the swelling step and the drying step.

[0007] According to the above expanding method, the
temperature of the swelled tobacco raw material is de-
creased prior to carrying out the drying step. Hence, at
the time of starting the drying step, a difference in tem-
perature between the dew point temperature of the sec-
ond steam and the temperature of the swelled tobacco
raw material is increased. Due to this difference in tem-
perature, at the initial stage of the drying step, when the
swelled tobacco raw material is brought into contact with
the second steam, the second steam is partially cooled
and condensed down to its dew point temperature. Ac-
cordingly, water and heat generated by the condensation
of the second steam enhances softness of tissues of the
swelled tobacco raw material.

[0008] By applying softness to the swelled tobacco raw
material in this manner, it is possible to effectively carry
out flush drying, that is, volumetric expansion on the
swelled tobacco raw material, resulting in high bulkiness
of a volumetrically expanded tobacco raw material ob-
tained from the swelled tobacco raw material.

[0009] The presentinvention also provides an expand-
ing system of a tobacco raw material that carries out and
corresponds to the aforementioned expanding method.

Advantageous Effects of the Invention

[0010] In the expanding method and the expanding
system of a tobacco raw material according to the present
invention, since the temperature of the swelled tobacco
raw material is decreased prior to the drying step (flush
drying) of the swelled tobacco raw material, at the initial
stage of the drying step, the swelled tobacco raw material
becomes wet with condensed water of the second steam,
and the temperature of the material, that is the material
temperature, rises, as described above, thus enhancing
softness of the swelled tobacco raw material. As a result,
it is possible to effectively carry out the drying step, that
is, the volumetrically expanding processing of the swelled
tobacco raw material without increasing energy con-
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sumption required for the drying step, thereby attaining
high bulkiness of the volumetrically expanded tobacco
raw material obtained in this drying step.

Brief Description of the Drawings
[0011]

FIG. 1 is a drawing schematically showing an ex-
panding system for carrying out an expanding meth-
od of a tobacco raw material according to one em-
bodiment of the present invention.

FIG. 2 is a drawing showing details of a heat-dissi-
pating apparatus in FIG. 1.

FIG. 3is a graph used for explaining operation of the
heat-dissipating apparatus.

FIG. 4 is a graph showing a relation between amount
of moisture and bulkiness of each swelled tobacco
raw material after being flush-dried, using an expan-
sion starting temperature of each swelled tobacco
raw material as a parameter.

Mode for Carrying out the Invention

[0012] Withreference to FIG. 1and FIG. 2, an expand-
ing system of volumetrically expanding a tobacco raw
material will be described hereinafter, and an expanding
method of volumetrically expanding a tobacco raw ma-
terial in one embodiment of the present invention will be
naturally apparent in accordance with the following de-
scription.

[0013] The expanding system includes a swelling ap-
paratus 10, and this swelling apparatus 10 may be formed
by a cyclone, for example. The swelling apparatus 10
includes aninlet 12, an exhaust port 14, and a discharge
port 16 respectively in a side surface, a top surface, and
a bottom surface of the swelling apparatus 10. A steam
passage 18 extends from the inlet 12, and this steam
passage 18 is connected to a steam source 20.

[0014] The steam source 20 generates saturated
steam as first steam, and this saturated steam is supplied
via the steam passage 18 to the swelling apparatus 10.
A temperature, a pressure, and a flow rate of the satu-
rated steam in the steam passage 18 are, for example,
100 to 105°C, atmospheric pressure, and 110 kg/h, re-
spectively.

[0015] A feed-in passage 22 branches from the steam
passage 18. This feed-in passage 22 extends upward to
be connected via an air locker 26 to a feed-in port 24 of
a tobacco raw material. In the case of the present em-
bodiment, the tobacco raw material is obtained from
veins, that is, midribs of tobacco leaves. Specifically, the
tobacco material is obtained by moisture-conditioning,
rolling, and shredding midribs into a particle state.
[0016] The aforementioned tobacco raw material con-
tains moisture of 36wt%, and fed from the feed-in port
24 via the air locker 26 into the steam passage 18. There-
after, the tobacco raw material is supplied together with
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saturated steam to the swelling apparatus 10. Hence,
the tobacco raw material comes into contact with the sat-
urated steam in the steam passage 18 and the swelling
apparatus 10, and the tobacco raw material takes in mois-
ture and heat from the saturated steam to be swelled into
a swelled tobacco raw material (swelling step, volumet-
rically expanding processing at the first stage).

[0017] Herein, it is assumed that a processing rate of
the tobacco raw material is 300 kg/h, a time period re-
quired to swell the tobacco raw material is, for example,
approximately 0.5 to 2 seconds, and the swelled tobacco
raw material contains moisture of 40wt%.

[0018] The saturated steam used for swelling the to-
bacco raw material may be discharged as a heating me-
dium for a single use, but in the light of economic effi-
ciency, it is preferable to reuse the saturated steam by
returning the saturated steam from the exhaust port 14
of the swelling apparatus 10 via a return passage 27 into
the steam source 20, as shown in FIG. 1. Meanwhile, the
swelled tobacco raw material is discharged from the dis-
charge port 16 of the swelling apparatus 10 into a dis-
charge passage 28. The discharge passage 28 is con-
nected via an air locker 30 to an inlet 34 of a heat-dissi-
pating apparatus 32.

[0019] The heat-dissipating apparatus 32 allows the
swelled tobacco raw material supplied from the inlet 34
thereof to dissipate heat, thereby decreasing a temper-
ature of the swelled tobacco raw material (heat-dissipat-
ing step). Specifically, in the heat-dissipating apparatus
32, the temperature of the swelled tobacco raw material
is decreased down to a temperature lower than a dew
point temperature (100°C) under an atmospheric pres-
sure of the saturated steam and the superheated steam,
for example, down to an expansion starting temperature
(to be specific, approximately a room temperature) de-
fined based on an environment temperature where the
swelling system is installed or around the environment
temperature. In this heat-dissipating step, the moisture
of the swelled tobacco raw material is reduced merely
from 40wt% to approximately 38wt%. The heat-dissipat-
ing apparatus 32 will be described in detail later.

[0020] The heat-dissipating apparatus 32 further in-
cludes an outlet 36, and this outlet 36 is connected to a
feed-in passage 38. The feed-in passage 38 is connected
via an air locker 40 to a drying passage 42. Hence, the
heat-dissipating apparatus 32 discharges the swelled to-
bacco raw material from the outlet 36, and the discharged
swelled tobacco raw material is fed through a feed-in
passage 38 and the air locker 40 into the drying passage
42.

[0021] The drying passage 42 connects a heating me-
dium source 44 and an inlet 47 of a flush dryer 46 as a
drying apparatus. The heating medium source 44 gen-
erates superheated steam as second steam, for exam-
ple, and supplies this superheated steam toward the flush
dryer 46. This superheated steam has a temperature Th
of 160 to 280°C, for example, which is higher than a tem-
perature of the saturated steam flowing through the
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steam passage 18. The superheated steam has a flow
rate of 30 m/s, for example.

[0022] As apparent from the aforementioned descrip-
tion, the swelled tobacco raw material, in a state of having
amount of moisture of approximately 38wt% and an ex-
pansion starting temperature sufficiently lower than the
dew point temperature of the superheated steam, is fed
into the drying passage 42 and supplied together with
the superheated steam toward the flush dryer 46. Ac-
cordingly, the swelled tobacco raw material is brought
into contact with the superheated steam in the drying
passage 42 and the flush dryer 46, thereby rapidly heat-
ing and volumetrically expanding the swelled tobacco
raw material through condensing heat transfer of the su-
perheated steam.

[0023] Specifically, the superheated steam coming in-
to contact with the fed swelled tobacco raw material is
partially cooled and condensed down to its dew point
temperature by the swelled tobacco raw material. Hence,
the surface of the swelled tobacco raw material becomes
wet with water generated by the condensation of the su-
perheated steam (dew point temperature is 100°C), and
thus the tissues of the swelled tobacco raw material be-
come softer, and the temperature of the swelled tobacco
raw material rapidly increases to the dew point temper-
ature of the superheated steam at the same time.
[0024] Thereafter, the temperature of the swelled to-
bacco raw material gradually increases from the dew
point temperature by receiving heat supply from the su-
perheated steam, through which the swelled tobacco raw
material is dried. Such a drying process rapidly evapo-
rates the moisture contained in the swelled tobacco raw
material; thus the inner pressure of the swelled tobacco
raw material increases, which volumetrically expands the
swelled tobacco raw material once again (drying step,
volumetrically expanding processing at the second
stage). At this point, the manufacturing of the volumetri-
cally expanded tobacco raw material is completed.
[0025] Asaforementioned, attheinitial stage inthe dry-
ing step, the condensation of the superheated steam
while the temperature of the swelled tobacco raw material
is increased from the expansion starting temperature of
the swelled tobacco raw material to the dew point tem-
perature (100°C) of the superheated steam enhances
softness of the swelled tobacco raw material, and the
softness of the swelled tobacco raw material at this stage
becomes an important factor for volumetrically expand-
ing the swelled tobacco raw material in an effective man-
ner. Hence, in order to further enhance bulkiness of the
volumetrically expanded tobacco raw material, it is pref-
erable to set a difference in temperature between the
dew point temperature of the superheated steam and the
aforementioned expansion starting temperature to be as
great as possible.

[0026] In the case of the present embodiment, a cy-
clone is also used for the flush dryer 46. In this case, the
superheated steam used for drying and volumetrically
expanding the swelled tobacco raw material is returned
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from a discharge port 48 of the flush dryer 46 via a return
passage 50 to the heating medium source 44, and mean-
while the volumetrically expanded tobacco raw material
is discharged from an discharge port 52 of the flush dryer
46 via an air locker 54 to a discharge passage 56. There-
after, the volumetrically expanded tobacco raw material
is used, as one of filling materials for cigarettes, for man-
ufacturing the cigarettes. Needless to mention, the filling
materials include cut tobacco obtained by shredding
leaves of tobacco.

[0027] FIG. 2shows Example 1 of the above described
heat-dissipating apparatus 32.

[0028] The heat-dissipating apparatus 32 includes a
vibratory conveyer 58 as a conveyance passage, and
the vibratory conveyer 58 has a start end 60 and a ter-
minal end 62. The start end 60 is disposed immediately
below the inlet 34 of the heat-dissipating apparatus 32,
and the terminal end 62 is disposed adjacent to the outlet
36 of the heat-dissipating apparatus 32. The vibratory
conveyer 58 as above configured receives at the start
end 60 the swelled tobacco raw material discharged from
the swelling apparatus 10, conveys continuously or in-
termittently the received swelled tobacco raw material
toward the terminal end 62, and discharges the swelled
tobacco raw material from the terminal end 62 to the out-
let 36 (conveyance process).

[0029] A time period required to convey the swelled
tobacco raw material from the start end 60 to the terminal
end 62 of the vibratory conveyer 58 is equal to a time
period required to decrease the temperature of the
swelled tobacco raw material at the time of being dis-
charged from the swelling apparatus 10 down to the
aforementioned expansion starting temperature.

[0030] In the case of the above Example 1, heat dissi-
pation from the swelled tobacco raw material is naturally
carried out through heat exchange between the swelled
tobacco raw material and the surrounding atmosphere.
Hence, it is preferable that an intermediate section of the
vibratory conveyer 58 is arranged as far apart as possible
from mechanical equipment having a high temperature,
such as the swelling apparatus 10 and the flush dryer 46.
[0031] The heat-dissipating apparatus 32 in Example
2 may further include a blower 64. The blower 64 has a
blower head 66 in a pipe shape, and this blower head 66
is disposed above the vibratory conveyer 58, for exam-
ple,inamanner as to extend along the vibratory conveyer
58. In this case, the blower head 66 includes a number
of nozzle ports 68 arranged with intervals therebetween
in the longitudinal direction of the blower head 66, and
is connected to an air conditioner 70, for example. The
air conditioner 70 supplies conditioned air as coolant to-
ward the blower head 66, and this conditioned air has a
temperature equal to or lower than the aforementioned
expansion starting temperature.

[0032] Accordingly, in the case of Example 2, during
the continuous conveyance of the swelled tobacco raw
material on the vibratory conveyer 58, the blower head
66 injects the above conditioned air from the nozzle ports
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68 toward the swelled tobacco raw material on the vibra-
tory conveyer 58 (air-blowing process), thereby allowing
the swelled tobacco raw material to forcibly dissipate its
heat. As a result, the temperature of the swelled tobacco
raw material rapidly decreases to the expansion starting
temperature, which enables significant reduction in
length required for the vibratory conveyer 58.

[0033] The above injection of the conditioned air may
be carried out in a state in which the conveyance of the
swelled tobacco raw material is temporarily stopped. Ac-
cordingly, the present invention may propose the heat-
dissipating apparatus 32 as Example 3.

[0034] Inthe case of Example 3, the vibratory conveyer
58 extends through a heat-dissipating chamber 72. The
heat-dissipating chamber 72 includes the aforemen-
tioned air conditioner 70 as the blower, and this air con-
ditioner 70 supplies conditioned air having a temperature
equal to or lower than the expansion starting temperature
into the heat-dissipating chamber 72 so as to keep the
temperature in the heat-dissipating chamber 72 con-
stant. In this case, the swelled tobacco raw material on
the vibratory conveyer 58 is allowed to temporarily stay
in the heat-dissipating chamber 72, and wait on the vi-
bratory conveyer 58 until the temperature of the swelled
tobacco raw material is decreased down to the expansion
starting temperature.

[0035] Inaddition, every heat-dissipating apparatus 32
in the aforementioned Example 1 to Example 3 may in-
clude a thermometer 74 for confirming whether or not the
temperature of the swelled tobacco raw material is de-
creased down to the expansion starting temperature. As
shown in FIG. 1, the thermometer 74 is disposed at a
portion of the feed-in passage 38 between the heat-dis-
sipating apparatus 32 and the air locker 40, and meas-
ures a temperature Ty of the swelled tobacco raw ma-
terial discharged from the heat-dissipating apparatus 32.
A temperature Te of the swelled tobacco raw material at
this time is set as the expansion starting temperature.
[0036] With such a thermometer 74, it is possible to
adjust the conveyance speed of the swelled tobacco raw
material by the aforementioned vibratory conveyer 58,
and the performance of the air conditioner 70 based on
the measurement results from the thermometer 74, thus
accurately adjusting the temperature of the swelled to-
bacco raw material to the expansion starting tempera-
ture.

[0037] Asapparentfrom FIG. 1, the drying passage 42
is also provided with a thermometer 76, and this ther-
mometer 76 is disposed in the vicinity of the inlet 47 of
the flush dryer 46, and measures a temperature of the
superheated steam flowing into the flush dryer 46. With
such a thermometer 76, it is possible to adjust operation
of the heating medium source 44 based on the measure-
ment results from the thermometer 76, thereby maintain-
ing the temperature of the superheated steam to be sup-
plied to the flush dryer 46 at a desired temperature.
[0038] With respect to the temperature Tgt of the
swelled tobacco raw material, if Ti represents the tem-
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perature of the swelled tobacco raw material at the inlet
34 of the heat-dissipating apparatus 32, Te represents
the temperature of the swelled tobacco raw material at
the outlet 36, thatis, the aforementioned expansion start-
ing temperature, and Td represents the dew point tem-
perature of the superheated steam, every heat-dissipat-
ing apparatus 32 in Example 1 to Example 3 is config-
ured, as shown in FIG. 3, such that the heat-dissipating
apparatus 32 conveys the swelled tobacco raw material
received at the inlet 34 toward the outlet 36 while allowing
the swelled tobacco raw material to dissipate its heat;
and during this process, the temperature Tgqy of the
swelled tobacco raw material is decreased from Ti to Te
in a manner as to maximize a difference in temperature
AT between the dew point temperature Td and the ex-
pansion starting temperature Te.

[0039] Hence, when the swelled tobacco raw material
is fed into the flush dryer 46 via the drying passage 42,
the above difference in temperature AT is secured be-
tween the dew point temperature Td of the superheated
steam and the expansion starting temperature Te; there-
fore, efficient volumetric expansion of the swelled tobac-
co raw material can be attained as aforementioned, thus
obtaining volumetrically expanded tobacco raw material
excellent in bulkiness. Such a volumetrically expanded
tobacco raw material excellent in bulkiness significantly
contributes to reduction in used amount of cut tobacco
that is one of filling materials for cigarettes.

[0040] As aforementioned, the temperature T4y of the
swelled tobacco raw material is controlled by the expan-
sion starting temperature Te, thereby keeping the bulki-
ness of the volumetrically expanded tobacco raw material
constant. This significantly contributes to stabilization of
cigarette quality.

[0041] To the contrary, if the bulkiness required for the
volumetrically expanded tobacco raw material is the
same as bulkiness required in the conventional arts, the
temperature Th of the superheated steam can be de-
creased. In this case, itis possible to reduce energy con-
sumption of the heating medium source 44.

[0042] A graph in FIG. 4 shows a relation between
amount of moisture and bulkiness of the volumetrically
expanded tobacco raw material obtained from each of
rots E1, E2, C1, and C2 of the swelled tobacco raw ma-
terial, using the expansion starting temperature Te and
the temperature Th of the superheated steam as param-
eters.

[0043] The following table 1 shows the expansion start-
ing temperature Te and the temperature Th of the super-
heated steam for each of E1, E2, C1, and C2 of the
swelled tobacco raw material.

[Table 1]
Te (°C) | Th(°C)

ROTE1 | 271028 | 190

ROTE2 | 281029 | 220




9 EP 2 952 105 B1 10

(continued)

Te (°C) Th (°C)
ROTC1 | 62to 64 | 190
ROTC2 | 69to 76 | 220

[0044] Asapparentfrom Table 1and FIG. 4, comparing
the rot E1 and the rot C1 both having the same temper-
atures Th of the superheated steam, the rot having a
lower expansion starting temperature Te exhibits a high-
er bulkiness of the volumetrically expanded tobacco raw
material. The same result can be obtained in the rot E2
and the rot C2 both having the same temperatures Th of
the superheated steam.

[0045] The presentinventionis notlimited to the above
described one embodiment, and various variations can
be made.

[0046] For example, in the expanding system accord-
ing to one embodiment of the present invention, a cy-
clone-type mechanism is employed in both the swelling
apparatus 10 and the flush dryer 46, but a mechanism
other than the cyclone-type mechanism may also be em-
ployed. The conveyance passage of the heat-dissipating
apparatus 32 may be embodied by using a conveyance
mechanism other than the vibratory conveyer 58. Fur-
thermore, the expanding system separately includes the
steam source 20 and the heating medium source 44, but
the steam source 20 and the heating medium source 44
may be integrated into one source so as to supply the
saturated steam and the superheated steam from the
common heating medium source.

Explanation of Reference Signs
[0047]

10 swelling apparatus (swelling step)

32 heat-dissipating apparatus (heat-dissipating
step)

46 flush dryer (drying apparatus, drying step)

58 vibratory conveyer (conveyance passage, con-
veyance process)

64 blower (air-blowing process)

66 blower head

68 nozzle ports

70 air conditioner

72 heat-dissipating chamber

Claims

1. An expanding method of a tobacco raw material
comprising:

a swelling step of bringing the tobacco raw ma-
terial into contact with first steam so as to swell
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the tobacco raw material into a swelled tobacco
raw material;

a drying step of drying the swelled tobacco raw
material through flush drying that brings the
swelled tobacco raw material into contact with
second steam; and

a heat-dissipating step of allowing the swelled
tobacco raw material to dissipate heat thereof
between the swelling step and the drying step.

The expanding method of a tobacco raw material
according to claim 1, wherein

the heat-dissipating step decreases a temperature
of the swelled tobacco raw material down to an ex-
pansion starting temperature lower than a dew point
temperature of the second steam.

The expanding method of a tobacco raw material
according to claim 2, wherein

in the drying step, superheated steam is used as the
second steam.

The expanding method of a tobacco raw material
according to claim 3, wherein

the heat-dissipating step includes a conveyance
process of conveying the swelled tobacco raw ma-
terial, and

the conveyance process conveys the swelled tobac-
co raw material for atime period required to decrease
the temperature of the swelled tobacco raw material
at an end time of the swelling step down to the ex-
pansion starting temperature.

The expanding method of a tobacco raw material
according to claim 4, wherein
the conveyance process continuously conveys the
swelled tobacco raw material.

The expanding method of a tobacco raw material
according to claim 4 or claim 5, wherein

the heat-dissipating step further includes an air-
blowing process of bringing the swelled tobacco raw
material into contact with coolant of which tempera-
ture is equal to or lower than the expansion starting
temperature during the conveyance process of the
swelled tobacco raw material.

The expanding method of a tobacco raw material
according to claim 3, wherein

the heat-dissipating step includes a staying process
of allowing the swelled tobacco raw material to tem-
porarily stay in a heat-dissipating chamber (72), and
an air-blowing process of supplying coolant of which
temperature is equal to or lower than the expansion
starting temperature into the heat-dissipating cham-
ber (72).

An expanding system of a tobacco raw material com-
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prising:

a swelling apparatus (10) bringing the tobacco
raw material into contact with first steam so as
to swell the tobacco raw material into a swelled
tobacco raw material; and

a drying apparatus (46) drying the swelled to-
bacco raw material through flush drying that
brings the swelled tobacco raw material into con-
tact with second steam;

characterized in that the expanding system
further comprises a heat-dissipating apparatus
(32) allowing the swelled tobacco raw material
to dissipate heat thereof between the swelling
apparatus (10) and the drying apparatus (46).

The expanding system of a tobacco raw material ac-
cording to claim 8, wherein

the heat-dissipating apparatus (32) includes a con-
veyance passage (58) for causing the swelled tobac-
co raw material to stay within a heat-dissipating
chamber(72).

The expanding system of a tobacco raw material ac-
cording to claim 9, wherein
the drying apparatus (46) includes superheated
steam in contact with the swelled tobacco raw ma-
terial as the second steam.

The expanding system of a tobacco raw material ac-
cording to claim 9, wherein

the heat-dissipating apparatus (32) includes a con-
veyance passage (58) for conveying the swelled to-
bacco raw material from the swelling apparatus (10)
to the drying apparatus (46).

The expanding system of a tobacco raw material ac-
cording to claim 11, wherein

the conveyance passage (58) is formed by a con-
veyer for continuously conveying the swelled tobac-
co raw material.

The expanding system of a tobacco raw material ac-
cording to claim 11 or claim 12, wherein

the heat-dissipating apparatus (32) further includes
a blower (64) which brings the swelled tobacco raw
material into contact with coolant of which tempera-
ture is equal to or lower than the expansion starting
temperature during the conveyance of the swelled
tobacco raw material.

The expanding system of a tobacco raw material ac-
cording to claim 9, wherein

the heat-dissipating apparatus (32) further includes
a heat-dissipating chamber (72) where the swelled
tobacco raw material temporarily stays, and a blower
(64) supplying coolant of which temperature is equal
to or lower than the expansion starting temperature
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into the heat-dissipating chamber (72).

Patentanspriiche

Expansionsverfahren fir ein Tabakausgangsmate-
rial, umfassend:

einen Quellungsschritt, bei dem der Tabakaus-
gangsmaterial mit einem ersten Dampf in Kon-
takt gebracht wird, um das Tabakausgangsma-
terial zu einem gequollenen Tabakausgangs-
material zu quellen;

einen Trocknungsschritt zum Trocknen des ge-
quollenen  Tabakausgangsmaterials  durch
Splltrocknung, der das gequollene Tabakaus-
gangsmaterial mit einem zweiten Dampf in Kon-
takt bringt; und

einen Warmeableitungsschritt, bei dem das ge-
quollene Tabakausgangsmaterial zwischen
dem Quellungsschritt und dem Trocknungs-
schritt Warme ableiten kann.

Expansionsverfahren fir ein Tabakausgangsmate-
rial nach Anspruch 1, wobei

der Warmeableitungsschritt eine Temperatur des
gequollenen Tabakausgangsmaterials auf eine un-
ter einer Taupunkttemperatur des zweiten Dampfes
liegende Expansions-Ausgangstemperatur ab-
senkt.

Expansionsverfahren fir ein Tabakausgangsmate-
rial nach Anspruch 2, wobei

im Trocknungsschritt als zweiter Dampf Uberhitzter
Dampf verwendet wird.

Expansionsverfahren fur ein Tabakausgangsmate-
rial nach Anspruch 3, wobei

der Warmeableitungsschritt ein Fdrderverfahren
zum Fordern des gequollenen Tabakausgangsma-
terials umfasst und

das Forderverfahren das gequollene Tabakaus-
gangsmaterial flr denjenigen Zeitraum fordert, der
erforderlich ist, um die Temperatur des gequollenen
Tabakausgangsmaterials zu einem Endzeitpunkt
des Quellungsschrittes auf die Expansions-Aus-
gangstemperatur abzusenken.

Expansionsverfahren fur ein Tabakausgangsmate-
rial nach Anspruch 4, wobei

das Forderverfahren das gequollene Tabakaus-
gangsmaterial kontinuierlich fordert.

Expansionsverfahren fur ein Tabakausgangsmate-
rial nach Anspruch 4 oder 5, wobei

der Warmeableitungsschritt ferner einen Luft-
blasprozess umfasst, bei welchem das gequollene
Tabakausgangsmaterial mit Kihimittel in Kontakt
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gebracht wird, dessen Temperatur gleich oder nied-
riger als die Expansions-Ausgangstemperatur wah-
rend des Férderverfahrens des gequollenen Taba-
kausgangsmaterials ist.

Expansionsverfahren fir ein Tabakausgangsmate-
rial nach Anspruch 3, wobei

der Warmeableitungsschritt einen Halteprozess um-
fasst, bei welchem das gequollene Tabakausgangs-
material voriibergehend in einer Warmeableitungs-
kammer (72) verbleiben kann, und einen Luft-
blasprozess zum Zufiihren von Kihimittel, dessen
Temperatur gleich oder niedriger als die Expansi-
ons-Ausgangstemperatur in der Warmeableitungs-
kammer (72) ist.

Expansionssystem fiir ein Tabakausgangsmaterial,
umfassend:

eine Quellvorrichtung (10), die das Tabakaus-
gangsmaterial mit einem ersten Dampf in Kon-
takt bringt, um das Tabakausgangsmaterial zu
einem gequollenen Tabakausgangsmaterial zu
quellen; und

eine Trocknungsvorrichtung (46) zum Trocknen
des gequollenen Tabakausgangsmaterials
durch Spultrocknung, die das gequollene Taba-
kausgangsmaterial in Kontakt mit einem zwei-
tem Dampf bringt;

dadurch gekennzeichnet, dass das Expansi-
onssystem ferner eine Warmeableitungsvor-
richtung (32) umfasst, die es dem gequollenen
Tabakausgangsmaterial ermdglicht, zwischen
der Quellvorrichtung (10) und der Trocknungs-
vorrichtung (46) dessen Warme abzuleiten.

Expansionssystem fur ein Tabakausgangsmaterial
nach Anspruch 8, wobei

die Warmeableitvorrichtung (32) einen Férderkanal
(58) aufweist, um zu bewirken, dass das gequollene
Tabakausgangsmaterial in einer Warmeableitungs-
kammer (72) verbleibt.

Expansionssystem fiur ein Tabakausgangsmaterial
nach Anspruch 9, wobei

die Trocknungsvorrichtung (46) als zweiten Dampf
Uberhitzten Dampf in Kontakt mit dem gequollenen
Tabakausgangsmaterial umfasst.

Expansionssystem fiur ein Tabakausgangsmaterial
nach Anspruch 9, wobei

die Warmeableitvorrichtung (32) einen Férderkanal
(58) zum Férdern des gequollenen Tabakausgangs-
materials von der Quellvorrichtung (10) zu der Trock-
nungsvorrichtung (46) umfasst.

Expansionssystem fur ein Tabakausgangsmaterial
nach Anspruch 11, wobei
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13.

14.

der Forderkanal (58) durch einen Férderer zum kon-
tinuierlichen Férdern des gequollenen Tabakaus-
gangsmaterials ausgebildet ist.

Expansionssystem fiir ein Tabakausgangsmaterial
nach Anspruch 11 oder Anspruch 12, wobei

die Warmeableitvorrichtung (32) ferner ein Geblase
(64) umfasst, welches das gequollene Tabakaus-
gangsmaterial miteinem Kithimittel in Kontakt bringt,
dessen Temperatur wahrend des Transports des ge-
quollenen Tabakausgangsmaterials gleich oder
niedriger als die Expansions-Ausgangstemperatur
ist.

Expansionssystem fiir ein Tabakausgangsmaterial
nach Anspruch 9, wobei

die Warmeableitvorrichtung (32) ferner eine Warme-
ableitungskammer (72), in der sich das gequollene
Tabakausgangsmaterial voribergehend aufhalt,
und ein Geblase (64) umfasst, das ein Kiihimittel zu-
fihrt, dessen Temperatur gleich oder niedriger als
die Expansions-Ausgangstemperaturin der Warme-
ableitungskammer (72) ist.

Revendications

1.

Procédé d’expansion d’'une matiere premiére de ta-
bac comprenant :

une étape de gonflement consistant a mettre la
matiere premiére de tabac en contact avec la
premiere vapeur de maniére a gonfler la matiere
premiére de tabac en une matiére premiére de
tabac gonflée ;

une étape de séchage consistant a sécher la
matiére premiere de tabac gonflé par un sécha-
ge par ringage qui met la matiere premiére de
tabac gonflé en contact avec de la seconde
vapeur ; et

une étape de dissipation de la chaleur consistant
a laisser la matiére premiere de tabac gonflée
dissiper sa chaleur entre I'étape de gonflement
et 'étape de séchage.

Procédé d’expansion d’'une matiere premiére de ta-
bac selon la revendication 1, dans lequel

I'étape de dissipation de la chaleur diminue une tem-
pérature de la matiere premiére de tabac gonflé jus-
qu’a une température de départ de dilatation infé-
rieure a une température de point de rosée de la
seconde vapeur.

Procédé d’expansion d’'une matiere premiére de ta-
bac selon la revendication 2, dans lequel

dans I'étape de séchage, la vapeur surchauffée est
utilisée comme deuxiéme vapeur.



15 EP 2 952 105 B1 16

Procédé d’expansion d’'une matiére premiére de ta-
bac selon la revendication 3, dans lequel

I'étape de dissipation de la chaleur comprend un pro-
cessus de transport de la matiére premiére de tabac
gonflée, et

le processus de transport transporte la matiére pre-
miére de tabac gonflé pendant une période de temps
nécessaire pour diminuer la température de la ma-
tiere premiére de tabac gonflé a la fin de I'étape de
gonflement jusqu’a la température de départ de I'ex-
pansion.

Procédé d’expansion d’'une matiére premiére de ta-
bac selon la revendication 4, dans lequel

le processus de transport transporte en continu la
matiére premiére de tabac gonflée.

Procédé d’expansion d’'une matiére premiére de ta-
bac selon la revendication 4 ou la revendication 5,
dans lequel

I'étape de dissipation de chaleur comprend en outre
un procédé de soufflage d’air consistant a mettre la
matiére premiére de tabac gonflée en contact avec
un liquide de refroidissement dontla température est
égale ou inférieure a la température de départ de
I'expansion pendant le transport de la matiére pre-
miére de tabac gonflée.

Procédé d’expansion d’'une matiére premiére de ta-
bac selon la revendication 3, dans lequel

I'étape de dissipation de chaleur comprend un pro-
cédé d’arrét permettant a la matiere premiére de ta-
bac gonflée de rester temporairement dans une
chambre de dissipation de chaleur (72), et un pro-
cédé de soufflage d’air pour fournir un réfrigérant
dont la température est égale ou inférieure a la tem-
pérature de départ d’expansion dans la chambre de
dissipation de chaleur (72).

Systeme d’expansion d’'une matiére premiére de ta-
bac comprenant :

un appareil de gonflement (10) mettant la ma-
tiere premiére de tabac en contact avec la pre-
miére vapeur afin de gonfler la matiére premiére
de tabac en une matiére premiere de tabac
gonflée ; et

un dispositif de séchage (46) séchant la matiere
premiére de tabac gonflé par séchage par af-
fleurement qui met la matiére premiére de tabac
gonflé en contact avec de la seconde vapeur ;
caractérisé en ce que le systteme d’expansion
comprend en outre un dispositif de dissipation
de chaleur (32) permettant a la matiére premiére
de tabac gonflée de dissiper sa chaleur entre le
dispositif de gonflage (10) et le dispositif de sé-
chage (46).
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9.

10.

1.

12.

13.

14.

Systeme d’expansion d’'une matiere premiere de ta-
bac selon la revendication 8, dans lequel

I'appareil de dissipation de chaleur (32) comprend
un passage de transport (58) pour amener la matiére
premiere de tabac gonflée a rester dans une cham-
bre de dissipation de chaleur (72).

Systeme d’expansion d’'une matiére premiere de ta-
bac selon la revendication 9, dans lequel
I'appareil de séchage (46) comprend de la vapeur
surchauffée en contact avec la matiére premiére de
tabac gonflée comme deuxiéme vapeur.

Systeme d’expansion d’'une matiére premiere de ta-
bac selon la revendication 9, dans lequel

I'appareil de dissipation de chaleur (32) comprend
un passage de transport (58) pour transporter la ma-
tiere premiere de tabac gonflée depuis I'appareil de
gonflage (10) vers I'appareil de séchage (46).

Systeme d’expansion d’'une matiere premiere de ta-
bac selon la revendication 11, dans lequel

le passage de transport (58) est formé par un con-
voyeur pour transporter en continu la matiére pre-
miere de tabac gonflée.

Systeme d’expansion d’'une matiere premiere de ta-
bac selon la revendication 11 ou la revendication 12,
dans lequel

I'appareil de dissipation de chaleur (32) comprend
en outre un ventilateur (64) qui met la matiere pre-
miéere de tabac gonflée en contact avec un réfrigé-
rant dont la température est égale ou inférieure a la
température de départ de dilatation pendant le trans-
port de la matiere premiére de tabac gonflée.

Systeme d’expansion d’'une matiére premiere de ta-
bac selon la revendication 9, dans lequel

I'appareil de dissipation de chaleur (32) comprend
en outre une chambre de dissipation de chaleur (72)
dans laquelle la matiére premiére de tabac gonflée
reste temporairement, et un ventilateur (64) fournis-
santun fluide derefroidissement dont la température
est égale ou inférieure a la température de départ
d’expansion dans la chambre de dissipation de cha-
leur (72).
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