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(57)  The present invention relates to a device (1) for
drying a water-containing mixture comprising atleastone
body (2) which can be moved along a closed orbital path
and is situated in the mixture during a first part of the
orbital path and is situated outside the mixture during a

Device for drying a water-containing mixture

second part of the orbital path, said body (2) comprising
a number of plate-shaped entraining elements (3) which
are designed in such a manner that they entrain part of
the mixture. By means of such a device, a large drying
surface is created, as a result of which mixtures can dry
and thus thicken much more quickly.
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Description

[0001] The present invention relates to a device for
drying a water-containing mixture comprising atleastone
body which can be moved along a closed orbital path
and is situated in the mixture during a first part of the
orbital path and is situated outside the mixture during a
second part of the orbital path. The present invention
relates in particular to a device for drying slurry.

[0002] Many operating processes and agricultural ac-
tivities produce sludge or manure waste (slurry) which
has to be transported away and processed. However,
the mixture to be transported away contains a great deal
of water, so in order to reduce the transportation and
processing costs significantly the water content of the
mixture will be reduced by thickening this mixture.
[0003] During thickening, a large part (= 70%) of the
water which is present in water-containing mixtures, such
as for example manure, slurry, sludge, industrial efflu-
ents, and the like, is separated off. This results in an
increase in the solids content and a considerable reduc-
tion in the volume of the mixture.

[0004] Many techniques are already known for thick-
ening water-containing mixtures. Thus, gravitational
thickening techniques are known, in which the water is
separated off by means of the force of gravity. Another
known technique is flotation thickening. The flotation
thickener comprises a tank into which small air bubbles
are blown in order thus to create a separation between
the solids and the water which is present.

[0005] A third technique is mechanical thickening, in
which the water is separated off by means of mechanical
forces, as a result of which higher solids contents can be
achieved compared to the techniques mentioned earlier.
The present invention relates in particular to such me-
chanical thickeners.

[0006] A number of (drying) devices are known for me-
chanically thickening water-containing mixtures. Thus,
an endless-belt screen or thickening table, in which the
mixture to be thickened is poured onto a movable endless
belt, are known. Due to the screening action of the belt,
the mixture can be drained, as it were.

[0007] With another method of mechanical thickening,
the mixture to be thickened is poured into a container.
This container is provided with a number of perforated
conveyor belts which are situated next to one another
and partly extend into the mixture. Thickening is achieved
by conveying the mixture away from the mixture by
means of the conveyor belts and subsequently drying
the mixture by passing an air flow through the perfora-
tions. However, this thickening procedure has the draw-
back that the conveyor belts are subjected to high wear.
In addition, the various components (e.g. shafts, roller
bearings) of the device can be damaged or soiled by the
mixture to be thickened, as a result of which these com-
ponents become jammed and have to be replaced on a
regular basis.

[0008] Itis anobject of the presentinvention to provide

10

15

20

25

30

35

40

45

50

55

an alternative device for drying and thus thickening wa-
ter-containing mixtures.

[0009] The object of the invention is achieved by pro-
viding a device for drying a water-containing mixture
comprising at least one body which can be moved along
a closed orbital path and is situated in the mixture during
a first part of the orbital path and is situated outside the
mixture during a second part of the orbital path, said body
comprising a number of plate-shaped entraining ele-
ments which are designed in such a manner that they
entrain part of the mixture. This device has the advantage
that, in use, only the plate-shaped entraining elements
come into contact with the water-containing mixture, as
a result of which downtime as a result of damaged or
soiled components can be reduced to a minimum. This
invention furthermore offers the advantage that a large
number of plate-shaped entraining elements can be pro-
vided in the device, as a result of which, on the one hand,
a large amount of mixture to be dried can be entrained
and, on the other hand, a large drying surface is created
in the second part of the orbital path. In this way, mixtures
can be dried (thickened) much more quickly.

[0010] In order to achieve an improved drying effect,
the device, in a preferred embodiment, comprises venti-
lation means for generating an air flow directed at the
device in order to dry the entrained mixture during the
second part of its orbital path. Preferably, the generated
air flow is heated. Preferably, the temperature of the gen-
erated air flow is between 20 and 130°C.

[0011] In a more preferred embodiment of the device
according to the invention, the plate-shaped entraining
elements extend along approximately the entire length
of the device.

[0012] In an advantageous embodiment of the device
according to the present invention, said body is a rotor
which is rotatable about a central shaft. In particular, the
plate-shaped entraining elements extend substantially
along the central rotation shaft.

[0013] According to a particular embodiment of the in-
vention, according to the present invention said body
comprises two side walls, with each plate-shaped en-
training element being connected to both side walls. Said
entraining elements are preferably fixedly arranged be-
tween both side walls.

[0014] In a more particular embodiment of the inven-
tion, according to the presentinvention said plate-shaped
entraining elements are arranged in a fan-shaped way
and in a curved manner, in the direction of rotation of the
body, on this body. Such an arrangement offers the ad-
vantage that when the entraining elements come into
contact with the mixture to be dried during their rotation,
they scoop up this mixture, as it were.

[0015] In a more preferred embodiment, said body is
provided in a housing, said housing comprising an inlet
and outlet for the air flow generated by the ventilation
means. In this manner, the generated air flow is, as it
were, forced across the entraining elements which are
situated in the second part of their orbital path, in order
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to achieve an optimum drying effect in this manner.
[0016] The device furthermore comprises drive means
for the body, in particular for the rotor. The drive means
preferably consist of asynchronous motors.

[0017] In a particularly preferred embodiment of the
device according to the present invention, said device
comprises a storage container for the water-containing
mixture.

[0018] In order to further illustrate the characteristics
of the present invention and to indicate additional advan-
tages and particulars, a more detailed description of the
device according to the present invention will now be
given. It will be clear that nothing in the following descrip-
tion can be interpreted as a limitation of the protection
for this invention which is claimed in the claims.

[0019] In the present description, reference numerals
are used to refer to the attached drawings, in which:

- Fig. 1is a perspective view of the device according
to the present invention;

- Fig. 2 is a front view of the device according to the
present invention; and

- Fig. 3 is a cross section of the device viewed along
A.

[0020] The device (1) according to the present inven-
tion and as illustrated in the attached figures is a drying
device for water-containing mixtures. This device (1) can
in particular be used for drying (thickening) manure, slur-
ry, sludge, industrial effluents, and the like.

[0021] The mixture to be dried is poured into a storage
container (7), which may be carried out both continuously
or batchwise. In order to now dry the mixture, the device
(1) comprises a body (2) which can be moved along a
closed orbital path and is situated in the mixture during
a first part of the orbital path and is situated outside the
mixture during a second part of the orbital path. It is ob-
vious that it is also possible to achieve the effect of the
invention by providing two or more of such bodies (2)
next to one another.

[0022] The movable body (2) is in particular a rotor
which is rotatable about a central shaft (8) and which
comprises a number of fixedly arranged plate-shaped
entraining elements (3) which are designed to entrain the
mixture to be dried from the first part to the second part.
[0023] The plate-shaped entraining elements (3) ex-
tend along approximately the entire length of the device
(1)inadirection along the rotation shaft. As the entraining
elements (3) have a certain width (preferably variable
between 0.5 and 2 m), they will also partly extend (see
Fig. 3) in the direction of the central shaft (8).

[0024] Whenthe movable body (2)is rotated, the plate-
shaped entraining elements (3) will be immersed one by
one and at least partly (first part) into the mixture provided
in the storage container (7). Preferably, the entraining
elements (3) are completely immersed in the mixture pro-
vided in the storage container (7). As a result of the im-
mersion, part of the mixture will cling to the elements (3)
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and be carried along to the second part, where the en-
trained mixture can dry.

[0025] Thedevice (1)isfurthermore provided with ven-
tilation means (not shown) for generating an air flow (L)
directed at the device (1) in order to dry the mixture car-
ried along by the entraining elements (3) during the sec-
ond part of its orbital path. This air flow is preferably a
hot air flow and may, for example, emanate from an elec-
trical group, flue gasses from a chimney, air from a stable,
etc. In order for the air flow to pass over the surface of
the entraining elements, the rotor is provided in a housing
(5) (see Fig. 1), said housing (5) comprising an inlet and
outlet for the air flow (L) generated by the ventilation
means.

[0026] The rotoris arranged in such a mannerthatonly
the plate-shaped entraining elements (3) come into con-
tact with the mixture. As a result thereof, downtime as a
result of damaged or soiled components can be reduced
to a minimum.

[0027] In particular, the rotor comprises two circular
side walls (4) situated opposite one another. As can be
seen in Figs. 1 and 2, one end of the plate-shaped en-
training elements (3) is connected to the one side wall
(4) and the other end is connected to the other side wall
(2). Said entraining elements (3) are positioned at a cer-
tain distance from one another and are, as can be seen
in Fig. 3, placed on this rotor in the shape of a fan in the
direction (of rotation) (R) of the rotor.

[0028] The plate-shaped entraining elements (3) can
be designed to be flat, deflected or profiled. They are
preferably made of stainless steel. The entraining ele-
ments (3) may have both a smooth and a perforated sur-
face. Their surface may also be provided with protuber-
ances by means of, for example, sandblasting.

[0029] The device (1) according to the invention may
be provided with a large number of plate-shaped entrain-
ing elements (3) as a result of which, on the one hand,
a large amount of mixture to be dried can be entrained
and, on the other hand, a much greater drying surface is
created in the second part of the orbital path, compared
to the known thickeners, as is clear from the following
example.

[0030] Generally, each rotor comprises 40 plate-
shaped entraining elements (3) which as it were move
along a closed orbital path, as they form part of the mov-
able body (2), with each entraining element (3) being
situated in the mixture during a first part of its orbital path
and being situated outside the mixture during a second
part of its orbital path. The arrangement of the rotor and
the dimensions (in particular the width) of the various
entraining elements (3) are such that there are always 8
entraining elements (3) which are immersed in the water-
containing mixture. Thus, there are 32 entraining ele-
ments (3) which are situated in the second part of their
orbital path.

[0031] In a preferred embodiment, one entraining ele-
ment (3) has the following dimensions: length: 3 m; width:
0.75 m; thickness: 1.5 mm. Thus, one side of an entrain-
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ing element has a surface area of 2.25 m2,

[0032] As 32 elements (3) are situated in the second
part of their orbital path, the total drying surface of the
device is formed by these 32 plates. The total drying sur-
face thus is: 2.25 m2 x 32 x 2 (each entraining element
has two sides which can be moistened) = 144 m2.
[0033] The above dimensions only serve as an illus-
tration. Obviously, the dimensions of the entraining ele-
ments can be greater or smaller or the number of entrain-
ing elements (3) of the device can be higher (e.g. 60 or
80) or lower (e.g. 25 or 35).

Claims

1. Device (1) for drying a water-containing mixture com-
prising at least one body (2) which can be moved
along a closed orbital path and is situated in the mix-
ture during a first part of the orbital path and is situ-
ated outside the mixture during a second part of the
orbital path, characterized in that said body (2)
comprises a number of plate-shaped entraining el-
ements (3) which are designed in such a manner
that they entrain part of the mixture.

2. Device according to Claim 1, characterized in that
the device comprises ventilation means for generat-
ing an air flow (L) directed at the device in order to
dry the entrained mixture during the second part of
its orbital path.

3. Device (1) according to Claim 1 or 2, characterized
in that the plate-shaped entraining elements (3) ex-
tend along approximately the entire length of the de-
vice (1).

4. Device (1) according to one of the preceding claims,
characterized in that said body (2) is a rotor which
is rotatable about a central shaft (8).

5. Device (1) according to Claim 4, characterized in
thatthe plate-shaped entraining elements (3) extend
substantially along the central rotation shaft.

6. Device (1) according to one of the preceding claims,
characterized in that said body (2) comprises two
side walls (4), with each plate-shaped entraining el-
ement (3) being connected to both side walls.

7. Device (1) according to one of the preceding claims,
characterized in that said plate-shaped entraining
elements (3) are arranged in a fan-shaped way and
in a curved manner, in the direction of rotation (R)
of the body (2), on this body (2).

8. Device (1) according to one of Claims 2 to 7, char-
acterized in that said body (2) is provided in a hous-
ing (5), said housing (5) comprisinganinletand outlet
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10.

for the air flow (L) generated by the ventilation
means.

Device (1) according to one of the preceding claims,
characterized in that said device (1) comprises
drive means (6) for the body (2).

Device (1) according to one of the preceding claims,
characterized in that said device (1) comprises a
storage container (7) for the water-containing mix-
ture.
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