EP 2 241 847 A2

(1 9) Européisches

Patentamt
European
Patent Office
Office européen

des brevets

(11) EP 2 241 847 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
20.10.2010 Bulletin 2010/42

(21) Application number: 10160195.3

(22) Date of filing: 16.04.2010

(51) IntCl.:
F26B 17/10(2006.01)

(84) Designated Contracting States:

AT BEBG CHCY CZDE DK EE ES FIFRGB GR
HRHUIEISITLILT LULV MC MK MT NL NO PL

PT RO SE SI SK SM TR
Designated Extension States:
AL BA ME RS

(30) Priority: 16.04.2009 BE 200900238

(71) Applicant: Majast bvba
8700 Tielt (BE)

(72) Inventor: Depraetere, Lieven
8700, Tielt (BE)

(74) Representative: Ostyn, Frans
K.O.B. NV
President Kennedypark 31 C
8500 Kortrijk (BE)

(54) Dryer

(57)  The present invention relates to a drying device
(1) for drying a water-containing mixture, in which said
drying device (1) comprises a conical drying chamber (2)
having an inlet opening through which the water-contain-
ing mixture is supplied, said conical drying chamber (2)
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being designed to generate an air whirl stream from an
influx of air so that the supplied water-containing mixture
is dried to form dried material by the generated air whirl
stream, and the drying chamber (2) furthermore compris-
ing an outlet opening (3) for discharging the generated
air whirl stream together with the dried material.
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Description

[0001] The present invention relates on the one hand
to a drying device for drying a water-containing mixture
and on the other hand to a method for drying water-con-
taining mixtures by means of such a drying device.
[0002] The present invention relates in particular to a
drying device which is suitable for drying water-contain-
ing mixtures to form granular material or granular powder
(granules).

[0003] For various reasons, as much moisture as pos-
sible has to be removed from water-containing mixtures,
such as for example sludge or semi-liquid manure, sand
slurries, digestate, dewatering sludge, waste sludge, etc.
One of the most common systems for removing moisture
from water-containing mixtures is a drying belt. Such a
drying belt consists of a variable speed belt, made from
plastic, which is provided with perforated apertures. The
material to be dried is placed on the belt and dried by
passing an air current of approximately 70°C through the
apertures of the belt.

However, such a drying belt has the drawback that air
currents of relatively high temperatures (> 70°C) cannot
be passed through the apertures of the drying belt as
there is a risk that the plastic belt could start to melt.
[0004] In order to solve this problem, a perforated vi-
brating plate made from stainless steel was developed.
By means of such a vibrating plate, the material present
on the vibrating plate can be dried using an air current
having a temperature of more than 200°C.

[0005] It is now an object of the invention to provide
an alternative drying device by means of which it is pos-
sible to dry water-containing mixtures in an efficient man-
ner by means of an air current, irrespective of the tem-
perature of this air current.

[0006] The object of the invention is achieved by pro-
viding a drying device for drying a water-containing mix-
ture, in which said drying device comprises a conical dry-
ing chamber having an inlet opening through which the
water-containing mixture is supplied, said conical drying
chamber being designed to generate an air whirl stream
from an influx of air so that the supplied water-containing
mixture is dried to form dried material by the generated
air whirl stream, and the drying chamber furthermore
comprising an outlet opening for discharging the gener-
ated air whirl stream together with the dried material.
[0007] The discharged material is preferably in the
form of granular material or granular powder having a
solids content of between 80 and 99%, preferably of be-
tween 90 and 99%.

[0008] Due to the specific embodiment of the drying
chamber, the supplied water-containing mixture comes
into contact with already partially dried or completely
dried material, as a result of which (due to the structure
ofthe already dried material) drying can be effected much
more efficiently and a drying device can be produced
which is much more compactthan the existing drying belt.
[0009] The drying chamber is preferably made from
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metal andis, more particularly, made from stainless steel.
[0010] In a preferred embodiment of the drying device
according to the invention, the conical drying chamber
comprises an inflow opening for air which is provided in
the essentially narrowest part of the drying chamber. The
narrowest part of the drying chamber is situated in par-
ticular on the underside of the drying chamber. Prefera-
bly, the inflow velocity of the air is between 20 and 50
m/sec. The inflow velocity of the air depends on the prod-
uctto be dried; relatively light products require a relatively
low speed, while relatively heavy products require a rel-
atively high speed.

[0011] According to a more preferred embodiment of
the drying device according to the present invention, the
inlet opening is connected to the periphery of the drying
chamber in the vicinity of the essentially widest part of
the drying chamber. The widest part of the drying cham-
ber is preferably situated at the top of the drying chamber.
[0012] In a particular embodiment of the drying device
according to the invention, the drying chamber comprises
an upper wall, with the inlet opening being formed in said
upper wall. The upper wall closes off the drying chamber
at the top and ensures that the already dried material
only leaves the drying device via the outlet opening. In a
preferred embodiment of the drying device, the outlet
opening is formed in a wall of the conical drying chamber,
in the vicinity of the essentially widest part of the drying
chamber.

[0013] According to a more particular embodiment of
the drying device according to the invention, the drying
device furthermore comprises a cyclone which is con-
nected to the outlet opening and is designed to remove
the dried material from the air whirl stream.

[0014] In a particularly advantageous embodiment of
the drying device according to the invention, said drying
device comprises a stirring and displacement device
which is rotatable in the drying chamber. This device
comprises in particular an Archimedean screw. The stir-
ring and displacement device, in particular the screw,
can turn clockwise as well as anticlockwise. The screw
makes it possible to adjust the residence time of the mix-
ture to be dried in the drying chamber.

[0015] In a more particular embodiment of the drying
device according to the invention the stirring and dis-
placement device furthermore comprises a scraping el-
ement which is designed to scrape the inner wall of the
drying chamber.

[0016] Another subject of the present invention relates
to a method for drying a water-containing mixture, in
which the method comprises the following steps:

- supplying a water-containing mixture to be dried via
a supply device to the inlet opening of a conical dry-
ing chamber;

- drying the water-containing mixture to form dried ma-
terial by means of an air whirl stream in the conical
drying chamber;

- discharging the air whirl stream via an outlet opening,
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provided in the drying chamber, together with the
dried material to a cyclone which is connected to the
outlet opening.

[0017] The method according to the invention is in par-
ticular implemented on the above-described drying de-
vice.

[0018] In order to further explain the features of the
present invention and to indicate additional advantages
and details, there now follows a more detailed description
of the drying device and the method for drying water-
containing mixtures according to the present invention.
It will be clear that nothing in the following description
can be interpreted as a restriction to the scope of protec-
tion of the present invention as laid down by the claims.
[0019] Inthis description, reference numerals are used
to refer to the attached drawings, in which:

-Fig. 1shows a perspective view of the drying device
according to the invention;

- Fig. 2 shows a front view of the drying device rep-
resented in Fig. 1;

- Fig. 3 shows the interior of the drying chamber;

- Fig. 4 shows a perspective view of an alternative
drying device according to the invention.

[0020] The drying device (1) according to the present
invention and as represented in the attached figures 1
and 2 is suitable for drying water-containing mixtures to
form granules and comprises a conical drying chamber
(2) having an inlet opening via which product to be dried,
usually in the form of awet mash, is supplied to the drying
chamber (2). The drying chamber (2) is closed off at the
top by an upper wall (5). The inlet opening is preferably
provided in this upper wall.

[0021] Due to its specific shape (wide at the top and
narrow at the bottom), the drying chamber (2) can gen-
erate an air whirl stream from an influx of air, so that the
supplied wet mash is dried by the generated air whirl
stream to form dried material. The inflow opening (4) for
air is situated at the bottom of the drying chamber (2), in
the narrowest part.

[0022] The supplied air can be ambient air which is
withdrawn from the surroundings by means of ventilation
means, but can also consist of waste gases from a chim-
ney, stable air and heat from, for example, an electric
group. The temperature of the supplied air depends on
the source and is preferably between 10 and 250°C. The
inflow velocity of the air is adjustable and is preferably
between 20 and 50 m/sec.

[0023] Thewetmashis supplied to the top of the drying
chamber (2) via a supply device (not shown), usually a
conveyor belt. In order to be able to feed the supplied
mash to the drying chamber (2) in a controlled manner,
a sluice is preferably arranged above the inlet opening.
It will be obvious that other devices which are suitable
for a controlled supply can also be used. Since the inlet
opening is connected to the periphery of the drying cham-
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ber (2), the supplied mash will move downwards along
the walls of the drying chamber (2) on account of the
force of gravity.

[0024] During the downward movement of the wet
mash, the latter will be dried, on the one hand, by the
generated air whirl stream and, on the other hand, by
coming into contact with already dried material. The wet
mash is dried to form granular material or granular pow-
der with a solids content between 80 and 99%.

[0025] Depending on the composition of the supplied
wet mash, it is sometimes necessary to adjust the resi-
dence time in the drying chamber (2). This can be effect-
ed by placing a rotatable stirring and displacement device
(7) in the drying chamber (2), as is illustrated in Fig. 3.
The stirring and displacement device (7) is in particular
designed as an Archimedean screw which can be turned
both in the clockwise and the anticlockwise direction. In
this way, it is possible to impart an upward movement to
mixtures which are relatively heavy, e.g. sand slurries,
by means of the Archimedean screw in order to be able
to remove them from the drying chamber (2) more easily.
In the case of the relatively light mixtures, e.g. mixtures
which contain wood fibres, the Archimedean screw will
rotate in the other direction in order to create a downward
movement and thus to allow the mixture to remain in the
drying chamber (2) for longer.

[0026] The residence time can be influenced further
by providing the stirring and displacement device (7) with
one or more screen elements which extend atrightangles
to the length direction of the stirring and displacement
device (7). The screen is interrupted across part of its
surface as a result of which an opening is formed. Such
a screen ensures that the air current comprising the dried
material can only flow further to an outlet opening (3)
when it has reached the interrupted portion. The screen
is situated essentially halfway up the drying chamber.
The presence of the screen creates additional resistance,
as a result of which it will be more difficult for the material
toleave the device. If desired, the screen can be provided
with additional perforated fine holes across its surface.
[0027] The stirring and displacement device (7) is fur-
thermore provided with a scraper element (8) in order to
remove any encrusted remains of material from the inner
walls of the drying chamber (2).

[0028] The dried material leaves the drying chamber
(2) together with the generated air current via the top by
means of an outlet opening (3) which is formed in the
wall of the conical drying chamber (2).

The composition of the dried material can be adjusted
by adjusting the inflow velocity of the air, for example by
making the air flow more quickly, more moist product will
be entrained and leave the drying chamber (2) via the
outlet opening (3). At a slower inflow velocity, less moist
product will be entrained.

[0029] Afterleavingthe drying chamber (2), the air cur-
rent comprising dried material ends up in the cylindrical
part of a cyclone (6) (dust remover). In the cyclone (6),
the dried material is removed from the air current. The
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dried material will leave the cyclone (6) via an opening
at the end of the conical part.

[0030] Fig. 4 shows an alternative embodiment of the
drying device (1) according to the present invention. The
illustrated drying device (1) comprises a conical drying
chamber (2) with an inlet opening (9) via which the prod-
uct to be dried is supplied to the drying chamber (2),
usually in the form of a wet mash. The drying chamber
(2) is closed off at the top by an upper wall (5). The inlet
opening (9) is provided in this upper wall.

[0031] With the drying device (1) illustrated in Fig. 4,
the entire inflow opening (4) for air is situated at the bot-
tom of the drying chamber (2), in the conical end of the
drying chamber (2). In this conical end, the air supply to
the rest of the installation is closed off by a perforated
plate. This prevents any product to be dried from entering
the air supply. Such a perforated plate can also be pro-
vided in the devices illustrated in Figs 1 to 3.

[0032] The dried material leaves the drying chamber
(2), together with the generated air current, at the top via
an outlet opening (3) which is formed in the upper wall
(5) of the conical drying chamber (2). In this embodiment,
the outlet opening is situated substantially opposite the
inflow opening (4). After leaving the drying chamber (2),
the air current comprising dried material ends up in the
cylindrical part of a cyclone (6) (dust remover).

Claims

1. Drying device (1) for drying a water-containing mix-
ture, characterized in that said drying device (1)
comprises a conical drying chamber (2) having an
inlet opening through which the water-containing
mixture is supplied, in that said conical drying cham-
ber (2) is designed to generate an air whirl stream
from an influx of air so that the supplied water-con-
taining mixture is dried to form dried material by the
generated air whirl stream, and in that the drying
chamber (2) furthermore comprises an outlet open-
ing (3) for discharging the generated air whirl stream
together with the dried material.

2. Drying device (1) according to Claim 1, character-
ized in that the conical drying chamber (2) compris-
es an inflow opening (4) for air which is provided in
the essentially narrowest part of the drying chamber

).

3. Drying device (1) according to Claim 1 or 2, charac-
terized in that the inlet opening is connected to the
periphery of the drying chamber (2) in the vicinity of
the essentially widest part of the drying chamber (2).

4. Drying device (1) according to one of the preceding
claims, characterized in that the drying chamber
(2) comprises an upper wall (5), with the inlet opening
being formed in said upper wall (5).
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5. Drying device (1) according to one of the preceding
claims, characterized in that the outlet opening (3)
is formed in a wall of the conical drying chamber (2)
in the vicinity of the essentially widest part of the
drying chamber (2).

6. Drying device (1) according to one of the preceding
claims, characterized in that the inflow velocity of
the air is between 20 and 50 m/sec.

7. Drying device (1) according to one of the preceding
claims, characterized in that the drying device (1)
furthermore comprises a cyclone (6) which is con-
nected to the outlet opening (3) and is designed to
remove the dried material from the air whirl stream.

8. Drying device (1) according to one of the preceding
claims, characterized in that said drying device (1)
comprises a stirring and displacement device (7)
which is rotatable in the drying chamber (2).

9. Drying device (1) according to Claim 8, character-
ized in that said stirring and displacement device
(7) comprises an Archimedean screw.

10. Drying device (1) according to Claim 8 or 9, charac-
terized in that the stirring and displacement device
(7) furthermore comprises a scraping element (8)
which is designed to scrape the inner wall of the dry-
ing chamber (2).

11. Method for drying a water-containing mixture, char-
acterized in that the method comprises the follow-
ing steps:

- supplying a water-containing mixture to be
dried via a supply device to the inlet opening of
a conical drying chamber (2);

- drying the water-containing mixture to form
dried material by means of an air whirl stream
in the conical drying chamber (2);

- discharging the air whirl stream via an outlet
opening (3), provided in the drying chamber (2),
together with the dried material to a cyclone (6)
which is connected to the outlet opening.
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