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(57) Abrege(suite)/Abstract(continued):
treatment and sudden flash drying of the material at an outlet of an extruder (1), wherelin a heated process fluid (/) Is supplied as a

heat transfer medium to the tobacco material in the extruder (1) to supply process heat. The invention further relates to a device for
producing a smoking product from a tobacco material using an extruder (1) which performs a compaction of a tobacco material
with an increase In pressure and temperature and a mechanical treatment and sudden flash drying of the material at the extruder
outlet, wherein the extruder (1) Is associated with a heater (11), which heats a process fluid (/) that Is supplied to the extruder (1)

for supplying process heat as a heat transfer medium.
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Abstract

The invention relates to a method for producing a smoking product from a tobacco
material, wherein the tobacco material is treated using at least one extrusion process,
which comprises compaction with an increase in pressure and temperature and a
mechanical treatment and sudden flash drying of the material at an outlet of an extruder
(1), wherein a heated process fluid (7) is supplied as a heat transfer medium to the
tobacco material in the extruder (1) to supply process heat. The invention further relates
to a device for producing a smoking product from a tobacco material using an extruder
(1) which performs a compaction of a tobacco material with an increase in pressure and
temperature and a mechanical treatment and sudden flash drying of the material at the
extruder outlet, wherein the extruder (1) is associated with a heater (11), which heats a

process fluid (7) that is supplied to the extruder (1) for supplying process heat as a heat

transfer medium.

(Figure 1)
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Production of smoking products by thermal extrusion

The present invention relates to a method for manufacturing a smoking product from a
tobacco material, wherein the tobacco matenal Is treated by at least one extrusion
process, and to a device for manufacturing a smoking product from a tobacco material,
comprising an extruder. It relates generally to the technical field of treating tobacco

materials in an extruder.

In many extruder applications, In particular when treating amylaceous and cellulosic
natural materials (foodstuffs), conditioning is an essential step. Conditioning is
understood to mean setting a processing moistness using water or water vapour. These
necessary tasks are often completed in upstream processes/apparatus, wherein the
ability of natural matenals to quickly absorb steam and/or water, with good penetration,

IS utilised. The apparatus are operated at ambient pressure.

In another standard method, pré-moistened materials are often dosed into the extruder
input area. Pre-moistening has a negative influence on the free-tflowing properties of the

product. Depending on the material size and/or input geometry, this can lead to bridging

and therefore a break-up of the feed mass flow.

The present invention can be used In the aforementioned field of treating foodstuffs in

general and/or for foods and luxury foods. In this instance, however, the field of treating

tobacco material shall be discussed in more detail.

In a conventional approach, a tobacco preparation substantially serves to manufacture
fibrous particles from the raw product using a cutter. By contrast, extrusion offers
significant advantages in tobacco treatment as compared to the conventional method

steps; it Is a "high-temperature short-time process’.
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The following table contrasts the process ranges for tobacco treatment:

Extrusion | ~ | Conventional
" tobacco preparation
Moisture 20—-25% "~20—22% for cutting
. ~25-30% for drying
Temperature 120-150°C < 100°C
Absolute pressure up to 200 bars ambient pressure
Processing time <1 minute > 10 minutes
: , [ , .

During extrusion, in particular in mono-shatft "extrude_rs, the materials are exposed —
depending on the mode of operation — to sheariﬁg forces which resutt in desired or even
undesired heating, depending on the resultant temperature of the product (shearing
energy input up to 0.1 kWh/kg). Depending on the temperature-sensitivity of the product,
the process has to be cooled as applicabl‘e. The transport of material in the extruder is
determined by the principles of drag flow, pressure flow and gap ﬂow. The dissipative
energy input is fed from the screw drive, i.e. by converting electrical energy into thermal

energy.

 DE 10 2004 059 388 A1 and DE 10 2005 006 117 Af deécribe typical tobacco
extrusions in which the tobacco starting material is heated to a temperature of 60°C—

180°C In the extruder by shearing. These disclosed methods substantially use electrical

energy for generating the heat.

Jacket-heating the extruder is also known, which however can only exchange small
amounts of heat because the thermal resistance from the inner wall of the extruder to
the tobacco mass is small and therefore determines the velocity. Also, convective

tempering presumes a high fill level in the screw, which is not always the case.

Some embodiments of the invention rhay optimize the manufacture of smoking products

using an extruder, mainly with regard to converting energy. In particular, some
embodiments may enable
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a manufacture in which extrusion Is possible using a minimum of consumed electrical

energy.

In the method in accordance with an embodiment of the invention for manufacturing a
smoking product from a tobacco material, the tobacco material is treated by at least
one extrusion process which includes compressing it using an increase in pressure
and temperature, and mechanically processing and instantaneous-decompression
drying the material at an outlet of an extruder. A heated process fluid is supplied to

the tobacco material in the extruder as a heat transfer medium for supplying process

heat.

In this sense, the method in accordance with an embodiment of the present invention
could also be referred to as "thermal extrusion”, wherein in one variant, the term
"thermal extrusion” is intended to refer to a configuration which intentionally
Introduces enthalpy directly into the extruder using transfer media. The necessary
increase In temperature, which was previously created among other things by friction,
s Introduced in accordance with the invention directly or indirectly and at least
partially by other energy transfer media, wherein the electrical energy consumed for
heating, which is no longer now regarded as contemporary, is also minimised or

eliminated.

The advantages of the described invention are not only due to the improvement in the
balance of energy costs; an additional advantage of the invention is shown in the
reduction in size of the motor, transmission and — as applicable — frequency
converter, which also leads to a reduction in costs. The transfer of the necessary
torque Is also reduced. This enables the torsional stiffness of the screw core to be
decreased (for example, a reduction in the diameter for the same outer diameter).
This Insight can be usefully put into practice, since a larger chamber depth of the
screw achleves an increase in the mass flow due to an increased "drag volume" for

the same diameter of the housing.
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Some embodiments disclosed herein relate to a method for manufacturing a smoking

product from a tobacco material, wherein the tobacco material is treated by at least
one extrusion process which includes compressing the tobacco material using an
increase in pressure and temperature, and mechanically processing and
iInstantaneous-decompression drying the material at an outlet of an extruder, wherein
a substantial part of the process heat is supplied to the tobacco material in the
extruder as enthalpy of a heated process fluid as a heat transfer medium, wherein

said process heat is supplied without further heating of the extruder.

Some embodiments disclosed herein relate to a device for manufacturing a smoking
product from a tobacco material, comprising an extruder which compresses a
tobacco material using an increase in pressure and temperature, and mechanically
processes and instantaneous-decompression dries the material at an extruder outlet,
wherein the extruder Is assigned a heater which, in order to supply a substantial part
of the process heat as enthalpy of a process fluid without further heating of the

extruder, heats a process fluid which is supplied to the extruder.
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The table below compares the optimum modes of operation for inputting ehergy into the

device.
Energy input due to | Energy input du'e to | Energy input due to
shearing convection transfer media
maximum completely almost completely partially filled
screw fill level underfed
(overfed)

In daily practice, the underfed mode of operation is preferred, since regions of the
partially filled screw flights are in a non-pressurised state and the danger of occlusion Is
smaller. It is then easily possible to directly introduce the necessary amount of water at
for example the available mains water pressure (3 bars). In very general terms,
however, the process fluid can also be conveyed by means of a pump which is assigned
to the extruder, before it is introduced into the extruder, wherein the pressure of the fluia

is in particular increased to substantially the extruder pressure at the point of

introduction, specifically before heating.

In accordance with the invention, it is advantageous to integrate operationally available
heat transfer media and/or fluids, for example heated conditioning agents such as steam
and water, wherein the process fluid can be heated in a heater which is assigned to the

extruder, before it I1s introduced into the extruder.

The heated process fluid is advantageously in one of the following states:

- high-temperature water, in particular just below the boiling point at the prevailing
pressure;

- superheated water, Iin particular in a temperature range of more than 100 to 350°C,
specifically 200 to 300°C, and in a pressure range of 50 to 150 bars, specifically 80
to 120 bars; or

- superheated steam.

Values In bars relate to absolute pressures.
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The process fluid can be introduced into the extruder at an increasing mass fiow as the

extruder temperature increases, specifically at a mass flow of 5 to 60 kg/h, in particular
30 to 45 kg/h.

The device in accordance with the invention for manufacturing a smoking product from a
tobacco material has an extruder which compresses a tobacco material using an
Increase In pressure and temperature, and mechahically processes and instantaneous-
decompression dries the material at the extruder outlet. The extruder 'is assigned a
heater which heats a process fluid which is supplied to the extruder as a heat transfer
medium for supplying process heat, wherein thermal energy is additionally (in addition to

mechanical and external heating) supplied to the tobacco material.

In one embodiment, a pump Is arranged in the process fluid transport path and conveys
the fluid and in particular increases the pressure of the fluid to substantially the extruder
pressure at the point of introduction. The pump can be arranged In the process fluid

transport path upstream of the heater and in particular downstream of a fluid reservoir.

The invention Is illustrated below In more detail on the basis of embodiments and by
referring to the enclosed drawings. It can include any of the features described here,
Individually and In any expedient combination, and can also be interpreted as the use of
the method variants and device variants shown here, in the fi;Id of manufacturing

smoking products. The enclosed drawings show:

Figure 1 a device configured In accordance with the invention, for manufacturing

smoking products using thermal extrusion:;
Figure 2 a diagram which illustrates the energy utilisation in an extruder; and
Figure 3 a diagram which contrasts increase in temperature, mass flow and power

input In thermal extrusion.

Figure 1 shows a device for implementing the present invention. The extruder 1 shown
has a drive 2 for a conveying screw 6 which is attached in the housing and conveys and

compresses tobacco material which enters the extruder 1 at the point indicated by 3,



CA 02733386 2011-02-07

6

wherein the screw 6 conveys and compresses the tobacco material until it reaches the
shaping tool 4 on the right, where it is allowed to pass out through for example an
opening and closing shearing gap, and is then available as a fibrous extrudate 5 for
producing smoking products. In accordance with the invention, a heated process fluid 7
IS Introduced into the extruder 1, approximately in the middle of the device, wherein the
fluid 7 (for example, heated water) has been heated beforehand in a heater 11, once it

has been conveyed from a reservoir 15 using a pump 13.

Thus, in the embodiment shown here, conditioning transfer medium or fluid 7 (for
example, water or steam) or other liquid constituents of the formula (moisture retention
agents) are directly introduced into the extruder 1, wherein the fluid 7 can be heated to
below the boiling point, in order to assist the process with a maximum of enthalpy. The
boiling point depends of course on the process pressure; the higher the process

pressure, the higher the possible dosing temperature and associated enthalpy input.

It should be mentioned that dosing water in the pressure region enables the process to
be performed longer, despite abrasion of the screw 6. This observation is explained by
the creeping increase in the fill level during the abrasive operation of the screw 6. This
demands ever greater dosing pressures from the feeding device. An extended service
life has a significant effect on the specific abrasion costs of the process and is thus very

attractive.

The example of Figure 2 shows the utilisation of electrical energy in an extruder, divided
between frictional work (increase in temperature) and mechanical work. The diagram
shows the electrical power which has to be inputted into the equipment in order to
achieve particular temperatures in the tobacco product, wherein the parameters for the
tobacco input (100 kg/h) and compression (100 bars) are pegged (as also in Figure 3).
The graph in Figure 2 separately indicates the proportion which may be ascribed to
transporting the amount of tobacco through the device and the proportion which feeds
an increase in temperature due to internal friction. It is noticeable that the mechanical
energy Input, consisting of the work done by idling, thé work done by compression and

the work done by accelerating, is approximately constant. Figure 2 clarifies that in an
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extrusion process, depending on process conditions, the consumed energy Is mainly

used for heating.

Figure 3 shows the process parameter field for the increase in temperature as a function
of the mass flow of water. The second ordinate provides information concerning the
power Input. Thus, this diagram shows the curve of Figure 2 already described above,
relating to the right-hand Y axis, together with two curves (relating to the left-hand Y
axis) in which the power input i1s achieved by means of another transfer medium (steam,
saturated, superheated, etc.). The values for the amount of steam and the temperature
achieved are measured values. They therefore end at 140°C, which Is a typical working
temperature for the present invention. Thus, Figure 3 clarifies that introducing defined
amounts of transfer medium at particular temperatures can replace the use of
corresponding amounts of frictional energy by the electrical drive. Thus, by feeding in 30
kg/h of water at 300°C, it is perfectly possible to achieve a mixing temperature of about
130°C. If mechanical energy inputs (electric motor) can be avoided, it is on the one hand
possible to construct and/or configure the entire plant to be weaker and therefore more
cost-eﬁective;‘ on the other hand, it iIs possible to use a form of energy which can be

generated more cheaply.

Examples/experiments:

A mono-shaft extruder 1 is constantly fed, cold, with 100 kg/h of a dry tobacco product 3.
The formula requires conditioning using 15 kg/h of water. Three experiments are
performed In the device in accordance with Figure 1 (without supplying heated fluid 7 in

Experiments 1 and 2) in order to demonstrate the method in accordance with the

iInvention:
Experiment 1 (comparative experiment):

In a first step, before extrusion, the raw product is treated with cold water in a

conditioner (not shown in Figure 1).
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Experiment 2 (comparative experiment):
Conditioning with cold water is performed directly in the extruder.
Experiment 3 (experiment in accordance with the invention):

Experiment 2 is repeated, except the water 7 is heated to 250°C before it is inputted Into
" the extruder 1. Dosing naturally presumes a corresponding working pressure in the
extruder 1 and for example a plunger pump 13 In order to achieve the feeding

conditions.
Result:

The extrusion experiments were performed and the power consumption of the drive
recorded. Experiments 1 and 2 show a similar power consumption, wherein Experiment
2 tends to consume less power. The result may be explained by better conditioning

(longer dwelling ttime) Iin the case of Experiment 1.

Experiment 3 consumed significantly less electrical drive output, which may be ascribed
to the circumstances indicated above in the theoretical considerations (among other
things: the possibility of underfeeding; greater effectiveness in the transfer of energy to

the tobacco material; lesser occlusion effects and friction effects).

Accordingly, an advantageous extrusion for tobacco materials is provided in accordance
with the invention, which uses the targeted input of enthalpy via a formula-specific
medium in order to save (electrical) energy. Improved design possibilities for configuring

the apparatus are also provided.
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CLAIMS:
1. A method for manufacturing a smoking product from a tobacco material,

wherein the tobacco material is treated by at least one extrusion process which
Includes compressing the tobacco material using an increase in pressure and
temperature, and mechanically processing and instantaneous-decompression drying
the material at an outlet of an extruder, wherein a substantial part of the process heat
IS supplied to the tobacco material in the extruder as enthalpy of a heated process

fluid as a heat transfer medium, wherein said process heat is supplied without further

heating of the extruder.

2. The method according to claim 1, wherein the process fluid is heated in

a heater which is assigned to the extruder, before it is introduced into the extruder.

3. The method according to claim 1 or 2, wherein the process fluid is

conveyed by means of a pump which is assigned to the extruder, before the process
fluid i1s introduced into the extruder, wherein the pressure of the fluid is increased to

substantially the extruder pressure at the point of introduction, before heating.

4. The method according to any one of claims 1 to 3, wherein the process

fluid is a heated conditioning agent.

D. The method according to any one of claims 1 to 4, wherein the process

fluid is heated water or steam, specifically in one of the following states:

- high-temperature water, just below the boiling point at the prevailing

pressure;

- superheated water, in a temperature range of more than 100

to 350°C, and in a pressure range of 50 to 150 bars;
- superheated steam.

6. The method according to claim 5, wherein the temperature range is 200
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to 300°C.
7. The method according to claim 5 or claim 6 wherein the pressure range
Is 80 to 120 bars.
8. The method according to any one of claims 1 to 7, wherein the process

fluid is introduced into the extruder at an increasing mass flow as the extruder

temperature increases.

9. The method according to claim 8, wherein the mass flow is 5 to 60 kg/h.
10. The method according to claim 8, wherein the mass flow Is 30

to 45 kg/h.

11. A device for manufacturing a smoking product from a tobacco material,

comprising an extruder which compresses a tobacco material using an increase In
pressure and temperature, and mechanically processes and instantaneous-
decompression dries the material at an extruder outlet, wherein the extruder is
assigned a heater which, in order to supply a substantial part of the process heat as
enthalpy of a process fluid without further heating of the extruder, heats a process

fluid which is supplied to the extruder.

12. The device according to claim 11, wherein a pump is arranged in the

process fluid transport path and conveys the fluid and increases the pressure of the

fluid to substantially the extruder pressure at the point of introduction.

13. The device according to claim 12, wherein the pump is arranged in the

orocess fluid transport path upstream of the heater and downstream of a fluid

reservolr.
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