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FIG.3

(57) Abstract: An excrement-drying device (1) for animal stalls, such as poultry stalls, comprises an excrement conveyor belt (2) for
conveying the excrement along a conveying direction (F), wherein the excrement conveyor belt (2) extends over a conveying length (L)
and has a top side (10) for receiving the excrement (K), and a drying unit (3) with at least one discharge element (4), which has at least
one air nozzle (5) for blowing air onto the excrement (K) lying on the excrement conveyor belt (2) in order to dry the excrement (K).
The top side (10) for receiving the excrement (K) of the excrement conveyor belt (2) is divided into several excrement conveyor belt
sections (TBI, TB2) arranged one after the other in the conveying direction (F); and the at least one discharge element (4) is arranged
in such a way that air is blown onto only one of said excrement conveyor belt sections (TBI, TB2).

[Fortsetzung auf der ndichsten Seite]
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Veriffentlicht:
—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

(57) Zusammenfassung: Eine Kottrocknungseinrichtung (1) fiir Tierstélle, wie Gefliigelstélle, umfasst ein Kottransportband (2) zur
Férderung des Kots entlang einer Férderrichtung (F), wobei sich das Kottransportband (2) iiber eine Forderldnge (L) erstreckt und eine
Oberseite (10) zur Autnhahme des Kots (K) aufweist, und eine Trocknungseinheit (3) mit mindestens einem Abgabeelement (4), das
mindestens eine Luftdiise (5) zur Besprithung des auf dem Kottransportband (2) liegenden Kots (K) mit Luft zur Trocknung des Kots
(K) autweist. Die Oberseite (10) zur Authahme des Kots (K) des Kottransportbandes (2) in mehrere in Férderrichtung (F) hintereinander
liegende Kottransportbandabschnitte (TBI, TB2) aufgeteilt ist; und dass das mindestens eine Abgabeelement (4) derart angeordnet ist,
dass lediglich einer der besagten Kottransportbandabschnitte (TBI1, TB2) mit Lutt bespriiht wird.
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TITLE

EXCREMENT-DRYING DEVICE

TECHNICAL FIELD

The present invention relates to an excrement-drying installation for livestock barns, as

claimed in the preamble of claim 1.

PRIOR ART

It is known from the prior art that excrement arising in livestock barns such as, for

example, in poultry barns, is treated, in particular dried.

A facility which comprises an excrement transportation belt and an aeration device is
known from EP 0 047 043. The aeration device extends so as to be parallel to the
excrement transportation belt and exposes the excrement lying on the excrement
transportation belt to dry air such that said excrement dries. The aeration device herein

extends across the entire length of the excrement transportation belt.

It is disadvantageous in the system according to EP 0 047 043 that the aeration device
introduces a very large amount of air across the entire length of the excrement
transportation belt. On account thereof, a lot of energy is used, this representing a

disadvantage in economic terms. Moreover, the excrement is not particularly well aerated.
DISCLOSURE OF THE INVENTION

Proceeding from this prior art, the invention is based on an object of providing a method as

well as a device which overcome the disadvantages of the prior art. In particular, the

method, or the device, respectively, is to be operated in an economical manner.

This object is achieved by the subject matter of claim 1. Accordingly, an excrement-drying
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device for livestock barns such as poultry barns comprises an excrement transportation belt
for conveying the excrement along a conveying direction, wherein the excrement
transportation belt extends across a conveying length and has an upper side for receiving
the excrement, and a drying unit having at least one dispensing element which for drying
the excrement has at least one air nozzle or a multiplicity of air nozzles for spraying air
onto the excrement lying on the excrement transportation belt. The upper side of the
excrement transportation belt for receiving the excrement is divided into a plurality of
excrement transportation belt portions which lie behind one another in the conveying
direction. Each of the excrement transportation belt portions occupies a sub-area of the
entire upper side. The at least one dispensing element is disposed in such a manner that
said dispensing element acts on an operative region which in terms of area corresponds to
said sub-area. On account thereof, the excrement by way of the conveyor installation is
moved into the operative region of the drying unit, or of the dispensing device,

respectively, and can be dried therein.

As the air used for drying acts only across an excrement transportation belt portion which
corresponds to part of the entire upper side of the excrement transportation belt, the
advantage results, that not the entire length of the excrement transportation belt is exposed
to air. The arrangement of an air intake duct which extends across the entire length of an
excrement transportation belt is dispensed with. On account thereof, the system can be
produced and also operated in a more economical manner. Moreover, the air inflow is
improved on account of the corresponding arrangement, this allowing the excrement to dry

more rapidly.

The system can be advantageously operated because the excrement transportation belt can
be moved onward in a cycled manner, and thus, excrement transportation belt portion by
excrement transport belt portion can be moved in a cycled manner into the operative region

of the drying unit, or of the dispensing device, respectively.

Furthermore, the advantage results, that the volumetric flow of the air can be chosen so as
to be higher than in the case of facilities in which the aeration device extends across the
entire length of the excrement transportation belt, because less consideration has to be paid

to potential air turbulences which lead to a draft in the barn. This has the advantage that the
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creation of ammonia on account of slow drying can be counteracted, wherein the livestock

situated in the barn are simultaneously protected against a harmful draft.

The excrement-drying device is preferably operated over 24 hours, this becoming
advantageous for the drying of the excrement. In particular, less ammonia is formed. This
operation in turn is rendered economically possible because the air is introduced only
selectively to an excrement transportation belt portion of the upper side of the excrement

transportation belt.

On account of the 24 hour operation, a further advantage results, in that the excrement is

dried before the formation of ammonia becomes most intense .

The installation of an exhaust air purification system can be dispensed with on account of
the reduction in the formation of ammonia. Nevertheless, an exhaust air purification

system can still be arranged, depending on the dimensions.

On account of the 24 hour operation, a further advantage results, in that the amount of
excrement lying on the excrement transportation belt becomes smaller in comparison to

facilities which are moved once per day.

The term “upper side” is understood to be the area on which the excrement lies and which
in the installed position is oriented upward. The excrement transportation belt is preferably
a conveyor belt. The term “excrement transportation belt portion” is understood to be a
sub-region, or a sub-area, respectively, of the entire upper side of the excrement

transportation belt.

According to a first variant, the drying unit is disposed above the excrement transportation
belt and acts thus on the excrement transportation belt. In other words, the upper side of the
excrement transportation belt for receiving the excrement is divided into a plurality of
excrement transportation belt portions that lie behind one another in the conveying
direction. The at least one dispensing element is disposed in such a manner that only one of

said excrement transportation belt portions is sprayed with air.
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According to a second variant, the drying unit is disposed above a drying belt which is
configured separately from said excrement transportation belt, wherein the drying belt
preferably has a length which corresponds to that of said excrement transportation belt
portion. The drying belt adjoins said excrement transportation belt and is supplied by the
latter with excrement to be dried. The advantage of the separate drying belt in the present
case is that the drying belt can be configured for the actual drying. In particular, the drying

belt can be provided with an opening, for example, this facilitating the drying.

The excrement transportation belt portion preferably extends across the entire width and
across a sub-length of the excrement transportation belt. The excrement transportation belt
portion thus has a width which corresponds to that of the excrement transportation belt,
and said excrement transportation belt portion has a length which corresponds to part of the

total length of the excrement transportation belt.

The at least one dispensing element is preferably disposed in such a manner that the entire
width of the excrement transportation belt, or of the drying belt, respectively, is capable of
being sprayed with air. The at least one dispensing element particularly preferably extends
across said sub-area, or within the excrement transportation belt portion, respectively, and
is in particular disposed in such a manner that the entire width of the excrement
transportation belt, or of the drying belt, respectively, is capable of being sprayed with air.
However, not the entire length of the excrement transportation belt is sprayed with air. By
spraying the entire width it is ensured that the excrement to be dried is capable of being
sprayed with air well in the excrement transportation belt portion, or on the drying belt,

respectively.

The dispensing element preferably extends only across a sub-length of the excrement
transportation belt, or across the drying belt, respectively, the latter having a length which
corresponds to the sub-length. A sub-length represents a fraction of the conveying length
of the excrement transportation belt. The dispensing element can extend in the conveying
direction and/or transversely to the conveying direction across said sub-length of the

excrement transportation belt, or across the drying belt, respectively.

The width of the excrement transportation belt, or of the drying belt, respectively, is
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preferably between 0.5 and 3.5 meters, in particular between 1 and 2.8 meters.

The dispensing element is preferably disposed so as to be locationally fixed in relation to
the excrement transportation belt, or the drying belt, respectively, wherein the excrement
transportation belt, or the drying belt, respectively, moves relative to the fixed dispensing
element. The dispensing element is thus fixed in relation to the excrement belt, or to the
drying belt, respectively, this enabling the dispensing element to be supplied with air in a
simpler manner. Moreover, only the excrement transportation belt, or the drying belt,
respectively, is displaced, which due to its configuration is anyway suitable for this
purpose, on account of which the drying unit can be configured in a comparatively simple

mannecr.

The at least one dispensing element is preferably disposed in the end region of the
excrement transportation belt. The end region of the excrement transportation belt is the
region where the excrement drops from the excrement transportation belt. This means that
the excrement transportation belt portion in which the excrement is dried essentially
represents the end of the excrement transportation belt. This is advantageous because the
drying unit can be disposed at the periphery of a barn or even outside the barn, this again

being advantageous in terms of the issue of drafts.

In a first embodiment, the at least one dispensing element extends from the end of the
excrement transportation belt, or of the drying belt, respectively, against the conveying

direction.

In a second embodiment, the at least one dispensing element extends across the excrement
transportation belt from one or both sides of the excrement transportation belt, or of the

drying belt, respectively, transversely to the conveying direction.

The at least one dispensing element in a variant of the first and the second embodiment can

also be disposed in a serpentine shape or a meandering shape.

According to the first or the second embodiment, respectively, the at least one dispensing

element extends preferably parallel to and/or transversely to the conveying direction in a
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spaced apart manner from the upper side of the excrement transportation belt, or of the

drying belt, respectively.

According to the first or the second embodiment, respectively, the at least one dispensing
element has the shape of a pipe. The pipe can have a circular or an oval or an angular
cross-section. The air nozzles herein penetrate the side wall of the pipe. A plurality of
nozzles are preferably disposed in the direction of the pipe axis, in particular so as to be

uniformly spaced apart.

A nozzle is preferably understood to be an opening or a hole through which air can exit.

According to the first or the second embodiment, respectively, the pipe preferably extends

along a longitudinal axis which is configured as a straight line.

According to the first or the second embodiment, respectively, a multiplicity of dispensing
elements are preferably disposed. On account thereof, the air can be distributed in an
optimal manner over the excrement transportation belt portion, or the drying belt,

respectively.

According to the first or the second embodiment, the dispensing elements are preferably
disposed so as to be mutually parallel. In a first variant, the dispensing elements run
parallel to the conveying direction. In a second variant, the dispensing elements run
transversely to the conveying direction. Dispensing elements, independently of the
orientation thereof, are disposed in such a manner that the entire operative region is

sprayed with air by said dispensing elements.

According to the first or the second embodiment, respectively, the dispensing elements
preferably are arranged in a uniformely spaced apart manner. In the first embodiment, the
dispensing elements, starting from the center of the excrement transportation belt, or of the
drying belt, respectively, are particularly preferably arranged in a uniformely spaced apart

manner beside one another.

In the first embodiment, the distance between the upper side of the excrement



10

15

20

25

30

WO 2018/202692 PCT/EP2018/061177

transportation belt, or of the drying belt, respectively, and the dispensing elements, when
viewed transversely to the conveying direction, preferably decreases toward the outside as
the distance from the center of the excrement transportation belt, or of the drying belt,
respectively increases. On account thereof, the distribution of air can be optimized. In the
second embodiment, the distance between the upper side of the excrement transportation
belt, or of the drying belt, respectively, and the dispensing elements is substantially

consistent among all dispensing elements.

According to the first or the second embodiment, respectively, a plurality of nozzles, when
viewed in the direction of the dispensing element, thus preferably in the direction of the
conveying direction and/or transversely to the conveying direction, are preferably disposed

at a spacing of 2 to 5 centimeters between each other.

According to the first or the second embodiment, the nozzles preferably have a diameter of

4 to 20 millimeters. The nozzle can also be configured as a nozzle slot.

According to a third embodiment, the at least one dispensing element is disposed so as to
be lateral to the excrement transportation belt, or beside the excrement transportation belt,
respectively, wherein the at least one air nozzle sprays the excrement transversely to the
conveying direction. The at least one dispensing element, when viewed in the conveying
direction, lies beside the excrement transportation belt. Said third embodiment has the
advantage that a larger installation space is available with respect to the configuration of
the dispensing element. An additional advantage lies in that an improved airflow can be

achieved.

According to the third embodiment, a plurality of dispensing elements are preferably
disposed behind one another in the direction of the conveying direction. On account

thereof, the operative region, or said sub-area, respectively, can be enlarged.

The dispensing elements are preferably disposed on both sides to the left and the right of
the excrement transportation belt. This means that at least one dispensing element acts
from the left on the excrement transportation belt, and at least one further dispensing

element acts from the right on the excrement transportation belt.
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The dispensing elements in terms of the conveying direction are particularly preferably
disposed in a mutually alternating manner. This means that a dispensing element disposed
on the right side is offset in relation to a dispensing element disposed on the left side. The
arrangement is particularly preferably such that the airflow of the one dispensing element
does not interfere with the airflow of the other dispensing element. The dispensing
clements on the left and the right are preferably always mutually offset at the same
spacing. The intermediate spacing between two dispensing elements on the same side
corresponds substantially to the length of one dispensing element, or is slightly larger or
slightly smaller than the latter. Comprehensive spraying of said sub-area with air can thus

be achieved.

In another variant, the dispensing elements are disposed in a mutually opposite manner.

The dispensing elements according to the third embodiment preferably comprise air
nozzles in the shape of slots, or in the shape of sequentially disposed nozzle openings,

wherein the air nozzles are oriented in the conveying direction.

The dispensing elements according to the third embodiment preferably comprise at least
one ventilator which suctions ambient air and dispenses the latter by way of the air nozzles.

A plurality of ventilators are preferably disposed per dispensing element.

The at least one dispensing element is preferably disposed so as to be locationally fixed in
relation to the excrement transportation belt, or to the drying belt, respectively, wherein the
excrement transportation belt, or the drying belt, respectively, moves relative to the fixed

dispensing element. The respective advantages have already been discussed herein.

The air is preferably at the ambient temperature. Alternatively, the air may also be heated.

To this end, a heat exchanger, in particular an air heat exchanger, can be used.

The volumetric flow of the air dispensed by the dispensing element is preferably 100 to

700 m”3/hour per square meter of area.
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The drying unit preferably comprises a collector pipe which is fluidically connected to the
at least one dispensing element according to the first or the second embodiment,
respectively, wherein the at least one dispensing element is supplied with air by way of the

collector pipe.

The collector pipe is preferably orthogonal to the at least one dispensing element.

In the first embodiment, the collector pipe at the end of the excrement transportation belt,
or of the drying belt, respectively, is preferably transverse to the conveying direction. In
the second embodiment, the collector pipe preferably runs so as to be parallel to the
conveying direction and is preferably disposed beside the excrement transportation belt, or

the drying belt, respectively.

A ventilator by way of which air is conveyed into the collector pipe is preferably disposed
in or on the collector pipe. The ventilator is in particular a pressurized ventilator. The air

can be barn air or barn air mixed with external air.

The cross section of the collector pipe corresponds substantially to the sum of all cross

sections of the dispensing elements.

The diameter of the collector pipe, or the length of the sides in the case of a rectangular
cross section of the collector pipe, respectively, is preferably in the range from 200 to 600

millimeters.

Said excrement transportation belt portion, or the drying belt, respectively, when viewed in
the conveying direction preferably has a length of 3 meters to 6 meters, or up to 10 meters.
However, the excrement transportation belt portion, or the drying belt, respectively, can
also be longer. Depending on the width of the belts, the operative region is accordingly

preferably between 3 to 25.0 m"2.

The length of said excrement transportation belt portion, when viewed in the conveying
direction, is preferably chosen in such a manner that in case of one complete revolution of

the excrement transportation belt within 24 hours at a dwell time of 1 to 6 hours each
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excrement transportation belt portion comes to lie once below the at least one dispensing

element. The dwell time can also be in the range from 1 hour to 4 hours.

Said conveying length of the excrement transportation belt is preferably at most 140 meters
or at most 100 meters, in particular at most 70 meters. In the case of comparatively long
facilities, it is conceivable for two or a plurality of excrement-drying installations to be

disposed behind one another.

The conveying length is preferably an integer multiple of the sub-length.

The excrement-drying installation furthermore preferably comprises a measuring device
for determining the degree of drying of the excrement, wherein the measuring device is
disposed in the operative region of the dispensing element. The measuring device has the

advantage that the excrement transportation belt upon reaching a desired degree of drying

In one particularly preferred variant a plurality of excrement transportation belts, or drying

belts, having associated dispensing elements are disposed on top of one another.

A mesh base, or a closed base, is preferably disposed above the excrement transportation

belt in the installed position.

The at least one dispensing element is preferably disposed above the excrement

transportation belt, or the drying belt, respectively.

The excrement-drying installation furthermore preferably comprises a controller by way of
which the excrement transportation belt is actuatable in such a manner that the excrement
transportation belt, or the drying belt, respectively, is in each case displaceable in a cycled
manner by one advancing length which corresponds to a fraction of the entire conveying

length.

Preferably, said advancing length of one cycle preferably corresponds substantially to the
length of said excrement transportation belt portion when viewed in the conveying

direction. This means that in each case one excrement transportation belt portion of the
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excrement transportation belt is advanced into the operative region per cycle, and a
subsequent excrement transportation belt portion of the excrement transportation belt is

subsequently advanced into the operative region.

A barn installation comprises an excrement-drying installation according to the description
above, and furthermore, when viewed in the conveying direction, a pelletizing device
disposed downstream of the excrement drying installation, the dried excrement being

capable of being compressed so as to form pellets by way of said pelletizing device

A method for operating an excrement-drying installation according to the description
above is characterized in that the excrement transportation belt having the excrement lying
thereon is moved in a cycled manner by said excrement transportation belt portion such
that a first excrement transportation belt portion having excrement to be dried comes to lie
in the operative region of said dispensing element, wherein the excrement transportation
belt after a specific dwell time is moved onward by said excrement transportation belt
portion in the conveying direction such that a second excrement transportation belt portion
having excrement to be dried comes to lie in the operative region of said dispensing
element, wherein the dried excrement of the first excrement transportation belt portion is

discharged from the excrement transportation belt.

A method for operating an excrement-drying installation according to the description
above with the separate drying belt is characterized in that the the excrement transportation
belt having the excrement lying thereon is moved in a cycled manner by said excrement
transportation belt portion such that the excrement is moved onto the separate drying belt,
such that the excrement to be dried comes to lie in the operative region of said dispensing
element, wherein the drying belt after a specific dwell time is moved onward by said
excrement transportation belt portion in the conveying direction such that excrement of a
second excrement transportation belt portion comes to lie in the operative region of said
dispensing element, wherein the dried excrement of the first excrement transportation belt

portion is discharged from the drying belt.

Said dwell time is preferably in the range from 1 to 6 hours, in particular in the range from

1 to 4 hours.
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The method is preferably carried out over a period of 24 hours.

Further embodiments are specified in the dependent claims.

BRIEF DESCRIPTION OF THE FIGURES

Preferred embodiments of the invention will be described hereunder by means of the

drawings which serve only for the purpose of explanation and are not intended to be

interpreted as limiting. In the drawings:

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

fig.

1

10

11

shows a front view of an excrement-drying installation according to a first
embodiment of the present invention;

shows a lateral view of the excrement-drying installation according to figure
1;

shows a perspective view of the excrement-drying installation according to
figure 1;

shows a plan view of an arrangement according to a first variant of an
excrement-drying installation according to the preceding figures in a barn;
shows a plan view of an arrangement according to a second variant of an
excrement-drying installation according to the preceding figures in a barn;
shows a front view of an excrement-drying installation according to a
second embodiment of the present invention;

shows a lateral view of the excrement-drying installation according to figure
6;

shows a perspective view of the excrement-drying installation according to
figure 6;

shows a further perspective view of the excrement-drying installation
according to figure 6;

shows a plan view of an arrangement according to a first variant of an
excrement-drying installation according to preceding figures 6 to 9 in a
barn;

shows a perspective view of an excrement-drying installation according to a
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third embodiment of the present invention;

fig. 12 shows a perspective view of the detail of figure 11;

fig. 13 shows a front view of the third embodiment according to figures 11 to 12;

fig. 14 shows a lateral view of the third embodiment according to figures 11 to 13;
and

fig. 15 shows a plan view of the third embodiment according to figures 11 to 13.

DESCRIPTION OF PREFERRED EMBODIMENTS

Various views of an excrement-drying installation 1 for livestock barns, in particular for
poultry barns, are shown in figures 1 to 15. Figures 1 to 5 herein show views of a first
embodiment, figures 6 to 10 show figures of a second embodiment, and figures 11 to 15
show figures of a third embodiment. Identical parts herein are provided with the same

reference signs.

The excrement-drying installation 1 comprises an excrement transportation belt 2 for
conveying the excrement K along a conveying direction F, and a drying unit 3 for spraying
air onto the excrement K lying on the excrement transportation belt 2 for drying the

excrement K.

The excrement transportation belt 2 extends across a conveying length L and for receiving
the excrement K has an upper side 10. The drying unit 3 comprises at least one dispensing
element 4 which has at least one air nozzle 5 for spraying the excrement K lying on the

excrement transportation belt 2 with air.

The upper side 10 of the excrement transportation belt 2 for receiving the excrement K is
divided into a plurality of excrement transport belt portions TB1, TB2 which lie behind
one another in the conveying direction F. The at least one dispensing element 4 herein is
disposed in such a manner that only one of said excrement transportation belt portions
TB1, TB2 is sprayed with air by said dispensing element 4. The corresponding excrement
transportation belt portions TB1, TB2 are plotted in figures 2 and 3, and 7 to 9, and 11 to
15, respectively. The second excrement transportation belt portion TB2 adjoins the first

excrement transportation belt portion TB1 counter to the conveying direction F. In the
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embodiment shown in the figures, the first excrement transportation belt portion TB1 is
now situated in the operative region of the drying unit 3, or of the dispensing elements 4,
respectively. The second excrement transportation belt portion TB2 lies outside said
operative region. Consequently, the air is applied exclusively to the first excrement
transportation belt portion TB1 but not to the second excrement transportation belt portion

TB2.

In other words, each of the excrement transportation belt portions occupies a sub-area of
the total upper side of the excrement transportation belt, and the at least one dispensing
element is disposed in such a manner that said dispensing element acts on an operative

region which in terms of area corresponds to said sub-area.

The drying unit in the embodiment shown is disposed the excrement transportation belt
and thus acts directly on the upper side of the excrement transportation belt 2. In the first
and the second embodiment, the drying unit, or the dispensing elements 4, respectively,
lies/lie directly above the first excrement transportation belt portion TB1, while the drying
unit, or the dispensing elements 4, respectively, in the third embodiment is/are disposed so
as to be lateral to the excrement transportation belt portion TB1. In an embodiment not
shown, the drying unit is disposed above a drying belt which is configured separately from
said excrement transportation belt, wherein the drying belt preferably has a length which
corresponds to said excrement transportation belt portion. The explanations made herein

apply in analogous manner to both variants.

In the first and the second embodiment shown, a plurality of dispensing elements 4 are
disposed so as to be parallel beside one another and thus spray the entire width of the
excrement transportation belt portion TB1. This can be seen in particular in figures 1 and
6. The arrows having the reference sign 11 herein symbolize the airflows. The air flow 11
extends from the dispensing element 4 to the upper side 10 of the excrement transportation
belt 2. In the third embodiment, a plurality of dispensing elements 4 are disposed so as to
be laterally beside the excrement transportation belt 2 and spray the air laterally onto the

upper side 10 of the excrement transportation belt 2, this being shown in figure 13.

The dispensing element 4 in all three embodiments shown is disposed so as to be
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locationally fixed in relation to the excrement transportation belt 2. This means that the
dispensing element 4 does not move in relation to the excrement transportation belt 2.
However, the excrement transportation belt 2 moves relative to the fixed dispensing

element 4.

In the first embodiment shown according to figures 1 to 5, the at least one dispensing
element 4 is disposed in the region of the end 8 of the excrement transportation belt 2. The
end 8 defines the region in which the dried excrement is guided away from the excrement
transportation belt 2. The dispensing elements 4 herein extend from the end 8 of the
excrement transportation belt 2, counter to the conveying direction F, across the upper side

10 of the excrement transportation belt 2.

In the embodiment shown, the at least one dispensing element 4 extends to the conveying
direction F and lies so as to be spaced apart from the upper site 10 of the excrement

transportation belt 2.

The second embodiment of the present invention is shown in figures 6 to 10. Identical parts
are provided with the same reference signs and reference is made to the description above
in the context of the first embodiment. The main difference to the first embodiment lies in
that the dispensing elements 2 in the case of the second embodiment is not oriented in the
conveying direction of the excrement transportation belt 2 but transversely to the latter.
The collector pipe 7 lie so as to be lateral to the excrement transportation belt 2, and the

dispensing elements 4 extend so as to be substantially orthogonal to the collector pipe 7.

The third embodiment of the present invention is shown in figures 11 to 15. Identical parts
are provided with the same reference signs, and reference is made to the description above
in the context of the first embodiment. Here, a plurality of dispensing elements 4 are
disposed so as to be lateral to the excrement transportation belt 2. It can be readily seen in
figure 11 that the dispensing elements 4 are disposed in an alternating manner to the left
and to the right of the excrement transportation belt 2. This means that a dispensing
element 4 disposed on the right side, when viewed in the conveying direction F, is

followed by a dispensing element 4 disposed on the left side, and so forth.
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Each of the dispensing elements according to the third embodiment comprises at least one
ventilator by way of which the dispensing element 4 can suction air from the environment
for the air nozzles 5 on the dispensing elements 4. The air nozzle is preferably a gap which,
when viewed in the conveying direction F, extends substantially across the entire length of
the respective dispensing element. The air nozzles 5 herein are configured in such a
manner that said air nozzles 5 effect an air flow onto the upper side 10 of the respective

excrement transportation belt 2 such that the excrement K can be correspondingly dried.

The excrement-drying installation 1 according to all embodiments furthermore comprises a
controller 6 which is symbolically illustrated in figure 3. The excrement transportation belt
2 by way of the controller 6 is actuatable in such a manner that the excrement
transportation belt 2 is in each case displaceable in a cycled manner by an advancing
length VL which corresponds to a fraction of the entire conveying length L. This means
that the excrement transportation belt 2 can in each case be displaced by the advancing
length VL. The advancing length VL preferably corresponds to the length of the excrement

transportation belt portion TB1, TB2 when viewed in the conveying direction F.

The dispensing element 4 in the first and the second embodiments is particularly preferably
a pipe which in a corresponding manner lies above the excrement transportation belt 2. The

pipe can have a round or an angular cross section.

A multiplicity of dispensing elements 4 are disposed in the first and second embodiments
shown. The dispensing elements 4 herein run so as to be mutually parallel and parallel or
transverse to the conveying direction F. The dispensing elements 4 are disposed in a

uniformely spaced manner to each other.

In the first embodiment shown according to figures 1 to 5, one dispensing element 4 is
disposed so as to be centric in the conveyor belt, and the further dispensing elements 4 lie
to the left and to the right, respectively, in relation to the centric dispensing element 4. In
the embodiment shown, the dispensing elements 4 in terms of the upper side 10 of the
excrement transportation belt 2 are placed such that the distance between the upper side 10
of the excrement transportation belt 2 and the dispensing elements 4, when viewed to the

conveying direction F, decreases toward the outside as the distance from the center of the
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excrement transportation belt increases.

In the second embodiment shown according to figures 6 to 10, the dispensing elements 4

lie at a consistent distance from the upper side 10 of the excrement transportation belt 2.

Each dispensing element 4 comprises a plurality of nozzles 5 which, when viewed in the
direction of the conveying direction F, are disposed at at a distance of in each case 2 to 5
cm from each other. The diameter of the nozzles is preferably in the range of 4 to 20 mm.
The nozzles 5 herein are configured in such a manner that said nozzles 5 effect an airflow
onto the upper side 10 of the respective excrement transportation belt 2 such that the

excrement K can be correspondingly dried.

In the first and the second embodiment shown, the dispensing elements 4 are fluidically
connected to a collector pipe 7. The dispensing elements 4 can be supplied with air by way
of the collector pipe 7. A collector pipe could also be provided instead of the ventilators in

the third embodiment.

The collector pipe 7 in the first embodiment according to figures 1 to 5 is oriented
transversely to the conveying direction of the excrement transportation belt 2. The
collector pipe 7 herein is disposed in the end region of the excrement transportation belt 2.
In the second embodiment according to figures 6 to 10, the collector pipe 7 is disposed so

as to be lateral to the excrement transportation belt 2.

A ventilator 12 which suctions air and then feeds said air to the dispensing elements 4 by
way of the collector pipe 7 is disposed upstream of the collector pipe 7 in the embodiment

shown.

Each excrement transportation belt portion TB in all embodiments described herein, when
viewed in the conveying direction F, preferably has a length TL in the range from 3 to 6
meters. The length TL of said excrement transportation belt portion TB in the conveying
direction F is preferably chosen in such a manner that in one complete revolution of the
excrement transportation belt 2 each excrement transportation belt portion within 24 hours

comes to lie once below the at least one dispensing element 4 at a dwell time of 1 to 6
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hours.

The maximum conveying length L is preferably 100 meters, in particular at most 70

meters.

The excrement-drying installation 1 in the embodiments shown furthermore comprises a
mesh base 9 on which the livestock can move around. In the embodiment shown, the
corresponding mesh base 9 is in each case disposed in the installed position above the
dispensing element 4. Instead of the mesh base, a fully planar structure can also be

disposed.

It can be seen in figures 1 to 3, and 6 to 9, and 11 to 15 that two excrement-drying
installations 1 are disposed on top of one another here. The space for the livestock can thus

be optimized in a corresponding manner.

A parallel arrangement of two excrement-drying installations 1 beside one another is
shown in figures 4 and 10. It can be readily seen here that the dispensing elements 4 are
disposed in such a manner that said dispensing elements 4 cover only an excrement

transportation belt portion, thus a sub-region of the excrement transportation belt 2.

A double arrangement of two excrement-drying installations 1 behind one another and
beside one another is then shown in figure 5. A particularly long barn can be supplied by
way of a configuration of this type with the corresponding excrement-drying installation 1.
The arrangement according to the first embodiment is illustrated in figure 5. The same

configuration is also possible according to the second embodiment.

A method for operating an excrement-drying installation according to the description
above is characterized in that the excrement transportation belt 2 having the excrement K
lying thereon is moved in a cycled manner by said excrement transportation belt portion
TB such that a first excrement transportation belt portion TB1 having excrement K to be
dried comes to lie in the operative region of said dispensing element 4, wherein the
excrement transportation belt 2, after a specific dwell time, is moved onward by said

excrement transportation belt portion TB in the conveying direction F such that a second
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excrement transportation belt portion TB2 having excrement to be dried comes to lie in the
operative region of said dispensing element 4, wherein the dried excrement K of the first

excrement transportation belt portion TB2 is discharged from the excrement transportation

belt 2.

The dwell time is in the range from 1 hour to 6 hours, in particular in the range from 1 to 4

hours. The method is is preferably carried out over a period of 24 hours.
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PATENT CLAIMS

1. An excrement-drying installation (1) for livestock barns such as poultry barns,
comprising an excrement transportation belt (2) for conveying the excrement along a
conveying direction (F), wherein the excrement transportation belt (2) extends across a
conveying length (L) and has an upper side (10) for receiving the excrement (K), and

a drying unit (3) having at least one dispensing element (4) which for drying the
excrement (K) has at least one air nozzle (5) or a multiplicity of air nozzles (5) for spraying
air onto the excrement (K) lying on the excrement transportation belt (2) ,

characterized in that

the upper side (10) of the excrement transportation belt (2) for receiving the
excrement (K) is divided into a plurality of excrement transportation belt portions (TB1,
TB2) which lie behind one another in the conveying direction (F), wherein each excrement
transportation belt portion (TB1, TB2) occupies a sub-area of the total upper side (10); and
in that the at least one dispensing element (4) is disposed in such a manner that said
dispensing element (4) acts on an operative region which in terms of area corresponds to

said sub-area.

2. The excrement-drying installation (1) as claimed in claim 1, characterized in that
the excrement transportation belt portion (TB1, TB2), or the sub-area, respectively,
extends across the entire width and across a sub-length (TL) of the excrement

transportation belt.

3. The excrement-drying installation (1) as claimed in claim 1 or 2, characterized in
that the at least one dispensing element (4) is disposed in such a manner that the entire
width (B) of the excrement transportation belt (2), or of the drying belt, respectively, is
capable of being sprayed with air, or in that the at least one dispensing element (4) extends
within the excrement transportation belt portion (TB1, TB2) and is in particular disposed in
such a manner that the entire width (B) of the excrement transportation belt (2), or of the

drying belt, respectively, is capable of being sprayed with air.
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4. The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that the dispensing element (4) is disposed so as to be locationally fixed in
relation to the excrement transportation belt (2), or the drying belt, respectively, wherein
the excrement transportation belt (2), or the drying belt, respectively, moves relative to the
fixed dispensing element (4); and/or in that the dispensing element is disposed in the end
region of the excrement transportation belt (2); and/or in that the at least one dispensing
element (4) extends from the end (8) of the excrement transportation belt (2), or of the
drying belt, respectively, counter to the conveying direction (F); and/or in that the at least
one dispensing element (4) extends from one or both sides of the excrement transportation

belt, or of the drying belt, respectively, transversely to the conveying direction.

5. The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that the at least one dispensing element (4) extends parallel to and/or
transversely to the conveying direction (F) so as to be spaced apart from the upper side
(10) of the excrement transportation belt (2), or the drying belt, respectively; and/or in that

the at least one dispensing element (4) has the shape of a pipe.

6. The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that a multiplicity of dispensing elements (4) are disposed,

wherein the dispensing elements (4) preferably run so as to be parallel to each other
and parallel to the conveying direction; and/or

wherein the dispensing elements (4) preferably run so as to be parallel to each other
and transverse to the conveying direction;

wherein the dispensing elements (4) are disposed at uniform mutual spacings beside
one another, preferably so as to proceed from the center of the excrement transportation
belt (2), or of the drying belt, respectively; and/or

wherein the spacing between the upper side (10) of the excrement transportation
belt (2), or of the drying belt, respectively, and the dispensing elements (4), when viewed
transversely to the conveying direction (F), decreases toward the outside, as the spacing
from the center of the excrement transportation belt (2), or of the drying belt, respectively,

increases.
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7. The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that a plurality of nozzles (5), when viewed in the direction of the
conveying direction, and/or transversely to the conveying direction, are disposed at a
spacing of 2 to 5 centimeters between each other; and/or in that the nozzles have a

diameter of 4 to 20 millimeters; and/or in that the nozzle is a nozzle slot.

8. The excrement-drying installation (1) as claimed in one of preceding claims 1 to 3,
characterized in that the at least one dispensing element (4) is disposed so as to be lateral to
the excrement transportation belt (2), or beside the excrement transportation belt (2),
respectively, wherein the at least one air nozzle (5) sprays the excrement (K) transversely

to the conveying direction (F).

9. The excrement-drying installation (1) as claimed in claim 8§, characterized in that a
plurality of dispensing elements (4) are disposed behind one another in the conveying

direction (F).

10.  The excrement-drying installation (1) as claimed in claim 8 or 9, characterized in
that the dispensing elements are disposed on both sides to the left and right of the
excrement transportation belt (2), wherein the dispensing elements (4) in terms of the
conveying direction (F) are disposed in a mutually alternating or a mutually opposite

manner.

11.  The excrement-drying installation (1) as claimed in one of claims 8 to 10,
characterized in that the dispensing elements (4) have air nozzles (5) in the shape of slots,
or in the shape of sequentially disposed nozzle openings, wherein the air nozzles are
oriented in the conveying direction (F); and/or in that the dispensing elements (4) comprise
at least one ventilator which suctions ambient air and dispenses the latter by way of the air
nozzles (5); and/or in that the at least one dispensing element (4) is disposed so as to be
locationally fixed in relation to the excrement transportation belt (2), or of the drying belt,
respectively, wherein the excrement transportation belt (2), or the drying belt, respectively,

moves relative to the fixed dispensing element (4).

12. The excrement-drying installation (1) as claimed in one of the preceding claims,
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characterized in that the drying unit (3) comprises a collector pipe (7) which is fluidically
connected to the at least one dispensing element (4), wherein the at least one dispensing

element (4) is supplied with air by way of the collector pipe (7).

13.  The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that

said excrement transportation belt portion (TB), or the drying belt, respectively,
when viewed in the conveying direction (F) has a length (TL) of 3 meters to 6 meters, or
up to 10 meters; and/or

in that the length (TL) of said excrement transportation belt portion (TB), when
viewed in the conveying direction (F), is chosen in such a manner that in one complete
revolution of the excrement transportation belt within 24 hours, at a dwell time of 1 to 6
hours, each excrement transportation belt portion comes to lie below the at least one
dispensing element (4); and/or

in that said conveying length (L) is at most 140 meters, preferably at most 100

meters, in particular at most 70 meters.

14.  The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that the excrement-drying installation (1) furthermore comprises a
measuring device for determining the degree of drying of the excrement, wherein the

measuring device is disposed in the operative region of the dispensing element (4).

15.  The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that a plurality of excrement transportation belts (2), or or drying belts,
respectively, having associated dispensing elements (4) are disposed on top of one another,
and/or in that a mesh base (9) is disposed above the excrement transportation belt in the

installed state.

16.  The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that

the drying unit is disposed above the excrement transportation belt (2) and thus acts
on the excrement transportation belt (2); or

in that the drying unit is disposed above a drying belt which is configured
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separately from said excrement transportation belt, wherein the drying belt preferably has a

length which corresponds to that of said excrement transportation belt portion (TB1, TB2).

17.  The excrement-drying installation (1) as claimed in one of the preceding claims,
characterized in that the excrement-drying installation (1) furthermore comprises a
controller (6) by way of which the excrement transportation belt (2), or the drying belt,
respectively, is actuatable in such a manner that the excrement transportation belt (2), or
the drying belt, respectively, is in each case displaceable in a cycled manner by one

advancing length (VL) which corresponds to a fraction of the total conveying length (L).

18. A barn installation comprising an excrement-drying installation (1) as claimed in
one of the preceding claims, characterized in that the barn installation, when viewed in the
conveying direction (F), furthermore comprises a pelletizing device which is disposed
downstream of the excrement-drying installation and by way of which the dried excrement

is capable of being compressed so as to form pellets.

19. A method for operating an excrement-drying installation (1) as claimed in one of
claims 1 to 17, characterized in that the excrement transportation belt (2) having the
excrement (K) lying thereon is moved in a cycled manner by said excrement transportation
belt portion (TB) such that a first excrement transportation belt portion (TB1) having
excrement (K) to be dried comes to lie in the operative region of said dispensing element
(4), or in that the excrement is moved onto the separate drying belt, wherein the excrement
transportation belt (2), or the drying belt, respectively, after a specific dwell time is moved
onward by said excrement transportation belt portion (TB) in the conveying direction (F)
such that excrement of a second excrement transportation belt portion (TB2) comes to lie
in the operative region of said dispensing element (4), wherein the dried excrement (K) of
the first excrement transportation belt portion (TB2) is discharged from the excrement

transportation belt (2), or from the drying belt, respectively.

20. The method as claimed in claim 19, characterized in that the dwell time is in the
range from 1 to 6 hours, in particular in the range from 1 to 3 hours, and/or in that the

method is carried out over a period of 24 hours.
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