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Description
Technical Field

[0001] The subjectofthe presentinventionis a method
for making briquettes from comminuted straw and a de-
vice for producing briquettes from comminuted plant
waste.

Prior Art

[0002] Known methods for making briquettes from
comminuted plant feedstock rely on compressing the raw
material in a screw-type extruder while heating the ex-
truder barrel and the forming die using electric heaters.
During the compression the material solidifies, with the
outer layer of a briquette formed having the most compact
structure. In order to reduce cross-sectional heterogene-
ity of the resulting end product, the product is made in
the form of a cylinder with a central hollow.

[0003] Polish patent No 198907 discloses a screw-
type briquetting machine having a screw consisting of
two segments, the first of which, counting from the inlet
has a greater diameter and helix pitch than the other one
which serves as a densifying segment of the screw. The
barrel working chamber and the die are heated. Fitted at
the face of the forming die is an annular die with a guide
with pressure control. The screw is supported on bear-
ings and actuated through an electric motor and a gear-
box. The extruder barrel is equipped with a chute to sup-
ply the feedstock from a hopper.

[0004] International publication WO 2009/006752 dis-
closes a method for producing a sausage type profiles
from biomass material in which the biomass material is
pre-dried to a moisture content of 20-35%, is fed to a
screw-type extruder and then compressed, whereas in
the compression region the biomass material has a tem-
perature within the range between 100 to 130°C. The
device disclosed in WO 2009/006752 is a screw-type ex-
truder comprising a screw disposed in a barrel ended
with a forming die.

[0005] Canadian patent application No CA 2587025
discloses a method for producing a firelog from a flax
straw derivative, like flax shives, in which the flax straw
derivative is pre-dried to a moisture content of about 4%,
is fed to a screw-type extruder and then compressed,
and in the compression region the flax straw derivative
has a temperature within the range between about 150
to 180°C. The end product has a specific gravity of about
1.25. The device disclosed in CA 2587025 is a screw-
type extruder comprising a screw disposed in a barrel
ended with a forming die. The barrel is surrounded with
an internal cooling jacket.

[0006] United Kingdom patent application No GB
2269131 discloses a method for producing a dense solid
from biomass, like straw, in which the biomass is fed to
adevice comprising a rotating screw impeller without any
pre-drying step and then compressed. The device does
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not comprise any forming die. The final product has a
density in excess of 1 g/cm3.

Summary of Invention

[0007] Accordingtothe presentinvention, comminuted
straw, pre-dried to a moisture contentbetween 15to0 25%,
is fed to a screw extruderand then gradually compressed
until itreaches a temperature above 290°C and a density
above 1.3 g/cm3, and the resulting mass is extruded in
a continuous process in the form of a cylinder with a uni-
form structure. During the extrusion a constant temper-
ature spanis maintained atthe die, not exceeding 340°C.
Preferably, the mass resulting from such compression
has a density in the range from 1,3 to 1,5 g/cm3.

[0008] The subject of the present invention is also a
device for the manufacture of briquettes from comminut-
ed straw, said device having disposed in the barrel a
three-segment screw with different helix pitches, said
segment pitches decreasing toward the outlet. The form-
ing die, disposed downstream the screw, is housed in a
tank connected via a water system to a pump and a
fanned cooler.

[0009] Preferably, a temperature indicator and a tem-
perature sensor are installed inside the tank, integrated
into the supply system of the pump.

[0010] The barrel chute is connected to a hopper
equipped with a screw feeder driven by a separate motor.
The motor of the screw feeder is equipped with a rotation
speed controller. Screw feeder helix mates the arms of
arotating scraper installed on an inclined wall of the hop-
per.

Advantageous Effects of Invention

[0011] The method according to the present invention
allows obtaining briquettes with a uniform structure
throughout the transverse cross section. The feedstock,
heated uniformly throughout its mass has a stable form
that does not change during long storage. In steam en-
vironment, the raw material is converted into compact
briquettes. This process of briquette manufacture results
in obtaining a 100% natural and ecological fuel. Since
the final product is characterized by a compact structure,
its combustion is a process of long duration.

[0012] The briquetting device according to the present
invention is energy-efficient, because attaining the right
temperature does not require any heaters. The hopper
ensures continuous and uniform feeding of the raw ma-
terial in the form of comminuted straw. The device is also
able to operate at negative temperatures.

[0013] In particular, the objects are achieved by a
method according to claim 1, and a device according to
claim 2. Preferred embodiment is subject of dependent
claim 3.
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Description of Embodiments
Example 1.

[0014] First, comminuted rye straw was prepared in a
comminutor, then the straw was pre-dried to 20% mois-
ture and fed to the briquetting machine’s hopper. After
the hopper had been filled with the comminuted straw,
the screw feeder and the extruder screw were started
simultaneously. The straw was gradually compressed.
Screw rotation speed was initially set at 5 rpm and the
machine operated at that speed until steam appeared at
the outlet of guide 10, then the speed was increased to
25 rpm. During the operation of the extruder screw, the
temperature of the raw materials was rising. Initially, the
stabilizing sleeve produced incompletely solidified bri-
quettes. After 5 minutes, as a result of temperature rise,
the outgoing product in cylindrical form had reached the
density of 1.3 g/cm3. The temperature sensor of the cool-
ing system was set at 50°C. After that value had been
exceeded, the cooling system pump was started. Further,
the process ran in a continuous mode, provided that the
material in the hopper was made-up when necessary. In
case thatexcessive accumulation of raw materialis found
atthe hopper outlet, the rotation speed of the screw feed-
er driving motor is reduced.

Example 2.

[0015] Comminuted straw, pre-dried to 15% moisture,
was fed to the briquetting machine’s hopper and proc-
essed like in Example 1. The productobtained in the form
of a cylinder had a density of 1.4 g/cm3.

Example 3.

[0016] A device for the manufacture of briquettes is
reproduced, as an example, in the enclosed drawing in
which Fig. 1 shows the device in partial cross section
along the axis of the barrel, and Fig. 2 is a side view with
a section of the hopper.

[0017] Inside the barrel 1 which is seated on a foun-
dation 2 there is disposed a screw 3 whose shaft 4, sup-
ported on bearings 5, is driven by an electric motor 6
through a belt transmission 7. The screw 3 has three
helix segments of decreasing pitch toward the outlet.
Bolted at the face of the barrel 1 is a forming die 8 having
a conical bore, which is connected to a stabilizing sleeve
9. The stabilizing sleeve 9 has a guide 10 attached to it.
The forming die 8 is housed in a cooling liquid tank 11
which is connected through the water system 12 to a
fanned cooler 13 equipped with a fan 14. The water sys-
tem 12 is equipped with a pump 15 and a temperature
indicator 16, while at the tank 11 a temperature sensor
17 is installed which is part of the supply system of the
pump 15. The barrel 1 has a chute 18 connected to a
hopper 19, at the bottom of which there is a screw feeder
20 driven by an electric motor 21 while on an inclined
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wall of hopper 19 a rotary scraper 22 is installed whose
ends mate the helix of the screw feeder 20.

Claims

1. Method for making briquettes from cereal straw
which is comminuted and then pressed, character-
ized in that the comminuted straw, pre-dried to a
moisture content of 15-25%, is fed to a screw-type
extruder that does not comprise any heaters and
then gradually compressed until it reaches a tem-
perature above 290°C and density above 1.3 g/cm3,
and the resulting mass is extruded in the form of a
cylinder having a homogeneous structure.

2. Adevice forthe manufacture of briquettes from com-
minuted straw, having a screw supported on bear-
ings at its base, composed of segments of different
helix pitches disposed in a barrel ended with a form-
ing die, downstream which die a guide is disposed,
and above the barrel there is a raw material hopper,
characterized in that the screw (3) consists of three
segments of decreasing helix pitches toward the out-
let, while the forming die (8) is housed in a tank (11)
connected through a water system (12) to a cooler
(13) which has a fan (14), and a chute (18) at the
barrel (1) is connected with the hopper (19) inside
which there is a screw feeder (20) driven by a motor
(21), and on an inclined wall of the hopper (19) a
rotary scraper (22) is mounted whose arm ends mate
the helix of the screw feeder (20), wherein the device
does not comprise any heaters.

3. The device according to claim 2, characterized in
that in the tank (11) there is installed a temperature
sensor (17) which is part of the pump supply circuit
(15) of the water system (12).

Patentanspriiche

1. Herstellungsweise von Briketten aus Getreidestroh,
das zum Hacksel geschnitten und dann gepresst
wird, dadurch gekennzeichnet, dass das bis zur
Feuchtigkeit von 15-25 ° vorgetrocknete Hacksel in
eine Schneckenpresse, die keine Vorwarmer auf-
weist, eingefihrt und anschlieRend zusammenge-
driickt wird, bis es eine Temperatur von mehr als
290° und eine Dichte von mehr als 1,3 g/cm erreicht,
wobeidie entstandene Masse in Form von einer Wel-
le mit homogener Struktur ausgepresst wird.

2. Die Vorrichtung fir Herstellung von Briketten aus
Getreidestroh, welche einein der Unterlage gelager-
te Schnecke aufweist, die sich aus Segmenten mit
diversen Windungsspriingen zusammensetzt und in
einem mit der formenden Hilse abgeschlossenen
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Zylinder untergebracht wird, wobei hinter der Hiilse
eine Flhrung und lber dem Zylinder ein Rohstoff-
speicher angeordnet sind, dadurch gekennzeich-
net, dass die Schnecke (3) aus drei Segmenten mit
einem sich zum Austritt verringernden Windungs-
maRstab besteht und die formende Matrize (8) mit
einem durch die Wasseranlage (12) mit einem Kih-
ler (13) verbundenen Behalter (11) umbaut wird, wo-
bei am Kihler (13) ein Ventilator (14) angeordnet ist
und die Beschickung (18) des Zylinders (1) mit dem
Speicher (19) verbunden wird, in dem sich eine mit
dem Motor (21) getriebene Foérderschnecke (20) be-
findet und an der geneigten Wand des Speichers
(19) wird drehbar ein Abstreifer (22) montiert, dessen
Schenkelenden mit den Windungen der Forder-
schnecke (20) verzahnt werden, wobei die Vorrich-
tung keine Vorwarmer aufweist.

Die Vorrichtung nach dem Anspruch 2, dadurch ge-
kennzeichnet, dass im Behalter (11) ein Tempera-
turfihler (17) installiert wird, der in den Kreis der
Pumpenspeisung (15) der Wasseranlage (12) ein-
geschaltet ist.

Revendications

Procédé pour la fabrication de briquettes de paille
de blé, qui est découpée en paille hachée et ensuite
comprimée, caractérisé en ce que la paille hachée
est préséchée a 'humidité de 15 a 25% et puis elle
est amenée a une extrudeuse a vis qui ne contient
pas d’éléments de chauffage et ensuite est compri-
mée progressivement jusqu’a ce qu’elle atteigne la
température au-dessus de 290°C et la densité au-
dessus de 1,3 g/cm, et la masse résultante est ex-
trudée sous laforme d’un cylindre avec une structure
homogeéne.

Dispositif pour la fabrication de briquettes de paille
hachée ayant une vis sans fin montée dans une ba-
se, consistante en segments avec différents pas de
filetage et disposée dans un cylindre terminée par
une douille de formage, suivie d’un guide, et avecle
réservoir pour la matiére premiére monté sur le cy-
lindre, caractérisé en ce que la vis sans fin (3) se
compose de trois sections avec ladiminution de pas
de vis vers de sortie, et une matrice de formage (8)
est fermée dans le réservoir (11) relié par un réseau
d’eau (12) au condenseur (13), accompagné par le
ventilateur (14), et ou I'element d’alimentation (18)
ducylindre (1) estrelié a latrémie (19), dans laquelle
est le dispositif de la vis sans fin d’alimentation (20)
entrainé par un moteur (21), et sur la paroi inclinée
de la trémie (19) est monté de fagon pivotante le
racloir (22), ses extrémités des bras sont engrenées
au filet du dispositif de la vis sans fin d’alimentation
(20), et le dispositif pour la fabrication de briquettes
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ne contient pas d’éléments chauffants.

3. Dispositif selon la revendication. 2, caractérisé en

ce que dans le réservoir (11) est installé un capteur
de température (17), qui estincorporé dans le circuit
d’alimentation de la pompe (15) du réseau d’eau
(12).
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