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(54) Device for mixing energetic raw materials comprising in particular biomass, plant waste 
materials, coal dust, and optionally binders

(57) The invention relates to a device for mixing frag-
mented energy raw materials, in particular biomass
and/or plant waste materials and/or coal, optionally with
addition of fillers and/or binders, characterized in that it
comprises a mixing chamber (1) provided with at least

two rotating stirrers (2), comprising sweeping paddles
(3), having axes parallel to each other and horizontal in
relation to the base, the stirrers being connected to a
drive propelling them into a rotational movement in the
same direction.
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Description

[0001] An object of the invention is a device for mixing
energy raw materials, comprising in particular biomass,
plant waste materials, coal dust, and optionally binders.
The invention relates to the field of treatment and
processing of fine-grained, often waste, solid fuels, such
as plant materials, wood waste and coal or other mate-
rials constituting the residue of energy fuels of reduced
utility. In the solid fuel processing, e.g. through the pro-
duction of briquettes, pellets or granulates, optionally fill-
ers and binders are also used. The said materials, before
being subjected to the substantial step of pressing and
forming into briquettes or pellets, have to be closely con-
nected to each other and to exhibit homogeneity. The
invention relates to a device providing the initial stage of
homogenization of raw materials, which are subsequent-
ly subjected to formation into various types of shapes.
This further step of the process and devices used for this
purpose are known to those skilled in the art and can be
used in combination with the mixing device described
below.
[0002] The object of the invention is the device for mix-
ing fragmented energy raw materials, in particular bio-
mass and/or plant waste materials and/or coal, optionally
with addition of fillers and/or binders, comprising a mixing
chamber provided with at least two rotating stirrers, com-
prising sweeping paddles, having axes parallel to each
other and horizontal in relation to the base, the stirrers
being connected to a drive propelling them into a rota-
tional movement in the same direction.
[0003] The chamber is provided with a dust filter, pref-
erably from fabric, at least partially isolating the chamber
area from the environment.
[0004] The stirrer taking up the raw materials from the
side of the raw material supplying channel has its diam-
eter larger than the diameter of the stirrer carrying off the
homogenized mixture to the receiving channel.
[0005] Before the receiving channel, there is at least
one feeding screw.
[0006] The object of the invention is depicted in the
exemplary embodiment in the drawing, in which Figure
1 schematically shows a cross-sectional view of the de-
vice, Figure 2 shows a general view of the device, Figure
3 shows a top view, and Figure 4 shows in detail an ex-
emplary rotating stirrer with sweeping paddles. In Figure
3, the axis from the longitudinal section, which was shown
in Figure 1, is marked.
[0007] The device according to the invention is prima-
rily designed for mixing chopped straw or other plant
waste, wood shavings and pomaces, etc., and biomass
with coal dust, as the initial step before briquetting or
pelletising these raw materials.
[0008] The purpose of the device according to the in-
vention is to homogenize the raw materials, optionally to
additionally fragment them and to average the humidity
of the raw materials intended, in the next step, for gran-
ulation. The physical properties of the raw materials used

unified and stratification phenomenon of raw materials
of different origins is reduced. Humidity averaging is nec-
essary because, e.g. the biomass, used in the device,
may exhibit high humidity, and other raw materials, e.g.
coal dust may be dry. Humidity equalization of the mixture
provides, in the further step, an effective formation of
homogeneous shapes. Their homogeneity increases
their durability (susceptibility to crushing and dusting).
[0009] The device according to the invention compris-
es the mixing chamber 1, in which preferably two stirrers
2 with axes 4 that are mutually parallel and horizontal in
relation to the base are mounted. The chamber is pro-
vided with the supplying channel 6 and the receiving
channel 7. Each stirrer 2 is provided with the sweeping
paddles 3. The device can be provided with two or more
stirrers arranged in series, one after another. The stirrers,
during operation, perform consistent rotational move-
ment in the same direction. This is also the direction of
moving the raw materials from the tank towards the outlet
(the receiving channel) discharging the homogeneous
mixture of the raw materials.
[0010] The paddles 3 of the stirrer 2 are mounted sym-
metrically on the centrally located driven axle 4. In this
way, the stirrer operates on the area indicated by the
radius constituting the arms, on which the stirrer paddles
are arranged. Preferably, each stirrer 2 comprises three
stirring paddles 3 arranged symmetrically, i.e. every 120
degrees around the axle 4. However, the stirrer with two
to four paddles can be used. The paddles 3 of the stirrer
2 provide, in addition to mixing, movement of the raw
material towards the discharge (the reception). Diameter
of the stirrer should be such as to provide effective move-
ment of the raw materials in the mixing chamber, i.e.
should reach (with some clearance) the chamber bottom
9, so that there was no deposition of the unmixed raw
materials. Diameter d2 of the stirrer 2 located in the cham-
ber 1 from the side of the supplying channel 6 is larger
than diameter d1 of the stirrer located from the side of
the receiving channel 7. In the mixing chamber, before
the receiving channel 7, a feeding screw 8 supplying the
homogeneous mixture of the raw materials, is mounted.
The mixing chamber is provided with a dust filter 5 mount-
ed on the edges of the lateral chamber walls (it covers
the chamber).
[0011] In one exemplary embodiment, the device
shown in the drawing is provided with the supplying chan-
nel located below the receiving channel, but position of
these channels is arbitrary, and it is also desirable to
have such an arrangement that the raw material supply
is below the level of reception of the homogeneous mix-
ture.
[0012] The dust filter depicted in Figure 2 covers only
a part of the mixing chamber, but with pneumatic raw
material feeding, it is preferable that the entire chamber
is covered with a cover with dust filter. On the other hand,
with mechanical raw material feeding, the filter is not nec-
essary, or only a part of the chamber will be provided
with filter.
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[0013] In Figure 1, diameters of the stirrers, which can
vary in size, but can also have the same size, are shown.
In Figure 1, the consistent operational direction of the
stirrers is shown with arrows S. The stirrers are driven
e.g. via a chain drive. The stirrer with larger diameter and
larger paddles sweeps the material, which is not yet
mixed, directly from the tank. The smaller stirrer sweeps
the mixture into the receiving channel.
[0014] The discharge (carrying off to the further treat-
ment) of the raw material of an averaged humidity is re-
alized by means of the feeding screws. The device can
be provided with one discharge outlet or more, e.g. two.
Thus the device can supply one granulator or two gran-
ulators operating in parallel, which increases the perform-
ance of the whole process.
[0015] Supplying the mixer with the raw material is ar-
bitrary, and may be realized by means of mechanical
conveyors or by pneumatic transportation. The device
can be connected to a few tanks supplying various types
of raw materials, or to one tank, to which various types
of raw materials are supplied periodically. The process
can be carried out continuously or in batches. The mixing
chamber has preferably such a volume that it also serves
as a buffer vessel and ensures e.g. at least two-hour
operation of the granulators forming, in the further step,
the homogeneous mixture obtained in the device accord-
ing to the invention.
[0016] The device can be supplied with a raw material
causing strong dusting, such as straw, coal dust, there-
fore, it is further provided with dust filter, preferably from
fabric, which prevents from dusting both the environment,
i.e. the production hall, and other devices connected to
the mixer. The filter is made from an air-permeable fabric
so that it allows equalizing the pressure in the chamber
when the device is operating. The fabric filter does not
allow for overpressure caused by the raw material feed-
ing.

Claims

1. A device for mixing fragmented energy raw materi-
als, in particular biomass and/or plant waste mate-
rials and/or coal, optionally with addition of fillers
and/or binders, characterized in that it comprises
a mixing chamber (1) provided with at least two ro-
tating stirrers (2), comprising sweeping paddles (3),
having axes parallel to each other and horizontal in
relation to the base, the stirrers being connected to
a drive propelling them into a rotational movement
in the same direction.

2. The device according to claim 1, characterized in
that the chamber is provided with a dust filter (5),
preferably from fabric, at least partially isolating the
chamber area from the environment.

3. The device according to claim 1 or 2, characterized

in that the stirrer (2) taking up the raw materials from
the side of the raw material supplying channel (6)
has its diameter larger than the diameter of the stirrer
(2) carrying off the homogenized mixture to the re-
ceiving channel (7).
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