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ABSTRACT

The present invention concerns a casting sand cooler comprising a
sand chamber having an air inlet optionally with a fan for the feed of air
into the sand chamber and an air outlet optionally with a fan for sucking air
out of the sand chamber. To provide an improved casting sand cooler in
which the sand discharge during the cooling operation by way of the air
outlet is markedly reduced, it is proposed according to the invention that a
dvynamic wind sifter which is rotatable about an axis and which is so
arranged that substantially the complete air flow leaving the sand chamber

through the air outlet is passed through the dynamic wind sifter.
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CASTING SAND COOLER

The present invention concerns an apparatus for cooling warm
foundry casting sand. Such apparatuses are also referred to as casting
sand coolers.

Used foundry casting sand can be re-used if the foundry casting sand
is treated. For that purpose it is necessary to cool down the used sand.

Such an apparatus is known for example from DE 1 508 698. The
apparatus described therein comprises a mixing container and has two
vertically arranged drive shafts carrying a mixing tool. The foundry casting
sand to be cooled is introduced into the mixing container on one side and
removed on the other side. While the foundry sand to be cooled is in the
apparatus the foundry sand is thoroughly mixed by means of the mixing
tools. In addition directly at the container bottom the mixing container has
an opening for the feed of air in the container wall.

The endeavour with that apparatus is to produce a water-sprayed,
mechanically assisted fluidised bed through which air flows in order to cool
the foundry sand which has been heated to up to 150° by the preceding
casting operation to the temperature of use of about 45°C by means of
evaporative cooling.

In a subsequent mixer the correspondingly cooled casting sand can
be treated with the addition of fresh sand, bentonite, carbon and water to
put it into the condition of use for the following utilisation.

In the state of the art the described cooling procedure is effected is
various configurations which can be divided into continuous processes and
discontinuous processes. For that purpose cooling drums, fluidised bed
coolers or mixing coolers are used, in which either casting sand which is to
be treated is supplied continuously or in which the corresponding casting

sand is supplied batch-wise, that is to say discontinuously.
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What is common to the described coolers is that the hot dry sand
which is introduced into the cooler, generally into a sand chamber, is
moistened by spraying in water and is then cooled from between about /70
to 100°C to about 45°C by passing large amounts of air through it and over
it, utilising evaporative cooling.

The correspondingly cooled sand leaves the cooler with a moisture
content of between about 1 and 2%. The corresponding coolers generally
have a sand chamber having an air inlet, possibly with a fan for feeding air
into the sand chamber and an air outlet, possibly with a fan for sucking air
out of the sand chamber.

Particularly when using fluidised bed and mixing coolers however, by
virtue of the turbulent eddying of the sand to be cooled solid particles of
the particle fill are drawn away with the introduced gas flow, and those
particles are discharged by way of the air outlet and then have to be
separated off in downstream-disposed gas cyclones or filters, as described
for example in DE 199 25 720. The solids which are separated off in that
way are applied to the discharged cooled sand and fed to a mixer in the
subsequent treatment process.

To achieve effective cooling by means of evaporative cooling
however very large amount of gas flow have to be passed through the
casting sand. In the case of fluidised bed coolers, by virtue of the afflux
flow speeds of the fluid, being very high due to the principle involved, into
the sand bed to be fluidised, solid contents in the discharge gas flow of up
to 15% are found to occur. When using mixing coolers, by virtue of the
mechanically produced fluidised bed, a lower afflux flow speed is adequate
so that the discharge of solids is less but still considerable. At any event
however a considerable amount of sand is removed from the cooler and has
to be recycled to the process in a separate working step after
corresponding cooling. That is basically undesirable.

Taking the described state of the art as the basic starting point the
object of the present invention is therefore that of providing an improved
casting sand cooler in which the discharge of sand during the cooling

operation by way of the air outlet is markedly reduced.
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According to the invention that object is attained in that there is
provided a dynamic wind sifter which is rotatable about an axis and which
is so arranged that substantially the complete air flow leaving the sand
chamber through the air outlet is passed through the dynamic wind sifter.

A dynamic wind sifter is so constructed that a centrifugal force field
is implemented thereby. The air possibly loaded with sand particles is then
sucked within the dynamic wind sifter against the centrifugal force. 1t is
therefore possible by means of a wind sifter when same is operated with a
suitably high rotary speed for the solid particles to be removed from the
discharge air flow so that they remain in the sand chamber or can be
returned into same.

In a preferred embodiment the dynamic wind sifter has a sifter wheel
which is rotatable about an axis of rotation and which has an outlet which
substantially surrounds the axis of rotation and which is connected to the
air outlet, and which has at least one inlet not arranged on the axis of
rotation. For example the sifter wheel can be cylindrical, conical or
frustoconical, the at least one inlet being arranged at the peripheral surface
of the sifter wheel. In general however the sifter wheel has a plurality of
inlet openings. For example the peripheral surface can have a plurality of
holes. As an alternative thereto the sifter wheel can have a plurality of
plates which are mutually spaced so that the inlets are formed by the
spacing between the plates. Rotation of the sifter wheel causes the
production of a centrifugal force field therein so that a centrifugal force acts
outwardly on all particles which are within the sifter wheel. The centrifugal
force is opposed by the force which is exerted on the particles by the air
flow into the sifter wheel. As the centrifugal' force rises proportionally to
the particle mass particles of a given limit size are rejected by the wind
sifter as for those particles the centrifugal force is higher than the force
applied by the air flow.

Basically, by means of such a dynamic wind sifter, coarse and fine

material can be separated from each other as the fine material overcomes

the centrifugal force and is passed through the wind sifter while coarse
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material is rejected by the sifter wheel and drops back into the sand
chamber.

The axis of rotation can be oriented vertically, horizontally or
inclinedly relative to the vertical.

In a further parti'cularly preferred embodiment the casting sand
cooler has at least two dynamic wind sifters as it has been found that the
reduction in sand discharge can be effected more effectively with a plurality
of wind sifters. Alternatively it would naturally also be possible for the
single wind sifter to be larger. The provision of the casting sand cooler with
a plurality of wind sifters has been proven however to be more effective.

For example the casting sand cooler can have a casting sand inlet by
way of which casting sand can be fed into the sand chamber and a casting
sand outlet by way of which casting sand can be removed from the sand
chamber, in which case then one wind sifter is best arranged closer to the
casting sand outlet than the other one. Particularly in the case of
continuous operation the wind sifters can be of differing sizes and/or can be
operated at differing rotary speeds in order to take account of the
progressive cooling and the change in consistency, linked thereto, of the
casting sand during the continuous cooling process.

A further preferred embodiment provides that the casting sand
cooler additionally has a static wind sifter, for example a deflection
separator. It is particularly preferred in that case for the static wind sifter
to be disposed upstream of the dynamic wind sifter. The static wind sifter
differs from the dynamic wind sifter in that the sifter is not rotated to
generate a centrifugal force field. Instead for example the force of gravity
and the flow resistance force caused by the air flow can provide for the
separation of coarse and fine material. Alternatively it is also possible to
use a deflection separator using separation by virtue of the inertia forces at
a deflection. The flow follows the deflection so that, in the region of the
deflection, inertia forces occur leading to the separation of coarse and fine

material. In general static wind sifters are not as effective as dynamic wind

sifters. Particularly when very large amounts of sand which are discharged

with the air are involved the maximum capacity of a dynamic wind sifter is
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quickly reached. The dynamic wind sifter can be relieved of load by the
upstream connection of a static wind sifter which already provides for pre-
selection of coarse material.

In a particularly preferred embodiment the casting sand cooler has a
sifter chamber in which the dynamic wind sifter is arranged. In that case
the sand chamber is connected to the sifter chamber by way of a flow
passage, the cross-section of the flow passage becoming smaller in the
direction of the sifter chamber. The reduction in the flow cross-section
causes an increase in the flow speed. The flow passage is advantageously
so arranged that the fluid flow passed from the sand chamber into the sifter
wheel by way of the flow passage is directed on to a wall of the sifter
chamber and not on to the dynamic sifter. That causes a sharp deflection
in the direction of the gas flow as the air is sucked away by the dynamic
wind sifter.

A further preferred embodiment provides that the sifter chamber is
connected to the sand chamber by way of a return passage, wherein there
is preferably provided a conveyor device and more specifically best a screw
conveyor to convey loose material collected on the bottom of the sifter
chamber into the sand chamber.

Because a static wind sifter is provided in the sifter chamber that
results in a collection of the loose material which was rejected by the two
sifters. That loose material can be passed into the casting sand cooler. For
that purpose, besides a conveyor device, it is possible to provide for
example a flap or a double flap with which the collected loose material can
be returned from the sifter chamber into the sand chamber. A particularly
preferred embodiment is one in which a conveyor device conveys collected
loose material back into the sand chamber permanently or at regular
intervals.

In a further preferred embodiment there is provided a rotary speed

device for open-loop or closed-loop control of the rotary speed of the
dynamic wind sifter. The separation between coarse and fine material can
be adjusted by the variation in the rotary speed of the dynamic wind sifter.

The faster the wind sifter rotates, the correspondingly more proportions of
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sand are rejected by the wind sifter. By virtue of the operating principle of
the wind sifters particles which exceed a certain limit size are rejected while
smaller particles can pass unimpededly through the wind sifter. The limit
size can be adjusted by the rotary speed. The higher the rotary speed the
correspondingly smaller is the limit size and vice-versa. Preferably the
rotary speed device is so designed that the rotary speed is so high that all
particles are completely separated off in the sand chamber.

In a further preferred embodiment there is provided a device for
detecting the quantitative air flow through the air outlet, wherein the
detected quantitative air flow is made available to the rotary speed device,
so that the rotary speed device can provide for open-loop or closed-loop
control of the rotary speed in dependence on the detected quantitative air
flow. The described limit size, that is to say the size up to which the
particles are rejected by the wind sifter is determined not only by the
rotary speed of the wind sifter but equally by the flow speed of the air flow
from the air inlet to the air outlet. If therefore for example the flow speed
drops the rotary speed of the wind sifter can be reduced, which saves on
energy.

Particularly when using a discontinuous casting sand cooler or batch
casting sand cooler the rotary speed device can also be so designed that
the rotary speed is increased during the casting sand cooling operation. In
particular the rotary speed can be reduced or the rotation can even be
stopped during filling or emptying of the sand chamber with casting sand to
be cooled. In the course of the casting sand cooling operation the rotary
speed can then be increased and matched to the different treatment
phases.

In addition there can be provided a device for detecting the particle
discharge and/or the particle size distribution by way of the air outlet,
wherein the detected particle discharge is made available to the rotary
speed device, so that the rotary speed device can be so adapted that the
rotary speed is subjected to open-loop or closed-loop control in dependence

on the detected particle discharge.
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In addition there can be provided a device for feeding water into the
sand chamber, wherein there is preferably provided a water control device
to which the detected particle discharge and optionally the rotary speed of
the dynamic wind sifter is made available and which is so designed that the
fed amount of water is effected in dependence on the detected particle
discharge and optionally the rotary speed of the dynamic wind sifter.
Basically particle discharge detection serves here indirectly as moisture
measurement. The drier the sand in the cooler the correspondingly higher
Is the solids discharge by way of the wind sifters. If therefore a high solids
discharge is detected this means that the sand is relatively dry and water
still has to be possibly added.

In a further preferred embodiment there is provided a moisture
sensor for detecting the moisture in the sand in the sand chamber, wherein
preferably the moisture sensor is connected to the rotary speed device and
same is so designed that the rotary speed is subjected to open-loop or
closed-loop control in dependence on the detected moisture. If as
described here there is a moisture sensor a particle discharge sensor does
not necessarily additionally have to be provided for the moisture sensor can
also be used for actuation of the rotary speed device by virtue of the
relationship between moisture and particle discharge.

In a further preferred embodiment it is provided that the rotary
speed device is so designed that it provides for open-loop or closed-loop
control of the rotary speed in such a way that large particles whose grain
size is larger than a predetermined limit grain size are separated off by the
wind sifter while smaller particles of a grain size smaller than the

predetermined limit grain size are drawn off by way of the air outlet.

Preferably the limit grain size selected is a size of between 120 um and 10

Hm and particularly preferably between 30 pm and 60 pm.

By virtue of that measure it is for example possible to remaove only
the additives like for example carbon and bentonite from the casting sand
to be treated while sand constituents remain in the casting sand. The
sand-free bentonite and carbon recovered in that way can be recycled to

the downstream-disposed treatment process.



CA 02976720 2017-08-15

/3

A casting sand cooler comprising a sand chamber having an air inlet and
an air outlet, wherein the air inlet has a fan for the feed of air into the sand
chamber and/or the air outlet has a fan for sucking the air out of the sand
chamber, characterised in that there is provided a dynamic wind sifter which is

rotatable about an axis and which is so arranged within the casting sand

cooler and is operable such that substantially the complete air flow leaving the
sand chamber through the air outlet is passed through the dynamic wind sifter
and solid particles are removed from the discharge air flow and remain in the

sand chamber or can be at least recycled thereinto.
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Further advantages, features and possible uses will be apparent from
the following description of a number of preferred embodiments and the
accompanying drawings in which:

Figure 1 shows a diagrammatic view of a first embodiment of the
Invention,

Figure 2 shows a diagrammatic view of a second embodiment of the
invention,

Figure 3 shows a diagrammatic view of a third embodiment of the
invention,

Figure 4 shows a diagrammatic view of a fourth embodiment of the
iInvention,

Figure 5 shows a diagrammatic view of a fifth embodiment of the
invention, and

Figure 6 shows a diagrammatic view of a sixth embodiment of the
Invention,

Figure 1 shows a first embodiment of a casting sand cooler 1. It has
a sand chamber 2 as well as an air inlet 3 with a corresponding fan 4 and
an air outlet 5 with a corresponding fan 6. |

In addition there is a casting sand inlet 7 by way of which casting
sand to be cooled can be introduced into the sand chamber 2 and a casting
sand outlet 8 by way of which casting sand can be taken from the chamber.
Arranged within the sand chamber 2 are two motor-driven mixing tools 9.
The connection to the air outlet 5 is let in the upper wall of the sand
chamber 2. Arranged in that region is a dynamic wind sifter 10 which can
be rotated about a vertical axis. Here the sifter comprises a substantially
cylindrical wheel, at the peripheral surface of which are arranged a plurality
of mutually spaced platés so that air can flow radially inwardly through the
plates in order to be sucked away by way of the air outlet 5.

As in operation the dynamic wind sifter 10 rotates about its vertical
axis, for which purpose a motor 11 is used, a centrifugal force field is
generated in the region of the plates, which force field can only be

overcome by particles smaller than a given limit grain size.
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In addition the illustrated embodiment has a quantitative air sensor
14 with which the amount of air sucked away by way of the air outlet 5 can
be measured. In addition there is a particle discharge sensor 13 which for
example can be in the form of a triboelectric filter monitor or particle
counter or in the form of an online particle size measuring device. In
addition a moisture sensor 15 is arranged in the region of the sand
chamber 2. The sensors are all connected to an open-loop and closed-loop
control unit 12 which evaluates the corresponding measurement signals
and which on the basis of the measurement sets the rotary speed of the
motor 11 to set the desired limit grain size.

Figure 2 shows a second embodiment of the invention which differs
from the embodiment of Figure 1 substantially in that here two dynamic
wind sifters 10" and 10" are provided, which are respectively connected to
the air outlet 5 by way of separate conduits. The dynamic wind sifter 10’ is
arranged closer to the casting sand inlet 7 than the other dynamic wind
sifter 10”. It will be seen in this embodiment that the form of the dynamic
wind sifter can be selected to be different. While the wind sifter 10’ is of a
frustoconical shape and also has plates the dynamic wind sifter 10" is again
cylindrical but has a plurality of holes in its peripheral surface.

The geometry of the dynamic wind sifter can be adapted in
dependence on the desired process implementation.

Figure 3 shows a third embodiment of the invention. It differs from
the previous embodiments substantially in that here two dynamic wind

sifters 10"’ which are identical are connected to the air outlet by way of the

same air outlet conduit 5.

Figure 4 shows a fourth embodiment of the invention. Here the
sifter 10 is not arranged within the sand chamber 2 but in a separate sifter
chamber 16. The sifter chamber 16 is connected to the sand chamber 2 by
way of a connecting passage 17 which narrows in the flow direction. The
narrowing configuration of the connecting passage 17 provides that the
flow speed of the air flow increases in the direction of the sifter chamber
16. The arrangement illustrated here forms at the end of the connecting

portion 17 a sharp deflection so that a part of the sand, namely
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substantially the parts of the sand which cannot follow the air flow in the
region of the sharp deflection by virtue of the inertia forces impinge against
the wall 18 and are decelerated. Those sand particles then drop on to the
bottom of the sifter chamber 16. The remaining air-sand flow is then
passed through the sifter 10 which here rotates about a horizontal axis and
by which sand portions whose diameter is larger than a limit grain size are
also rejected. The particles which are smaller are drawn off by way of the
air outlet 5. The particles collecting at the bottom of the sifter chamber 16
are conveyed back into the sand chamber 2 by means of the conveyor
device 30 which here is in the form of a conveyor screw.

Figures 1 to 4 show embodiments in which casting sand cooling can
be effected both continuously and also discontinuously. In the
discontinuous case a given amount of casting sand is introduced into the
sand chamber 2, the casting sand is then cooled and the casting sand is
then completely removed by way of the casting sand outlet 8 so that in the
following step it can be loaded with the next casting sand batch.

Figure 5 shows a fifth embodiment in which casting sand cooling is
effected continuously. Here, a fluidised bed 19 is arranged in the interior of
the sand chamber 2 so that casting sand which is introduced by way of the
casting sand inlet 7 is transported by way of the fluidised bed 19 gradually
but continuously in the direction of the casting sand outlet 8. During such
transport a large amount of air is fed into the sand chamber by way of the
air inlet 3 and discharged by way of the air outlet 5. A dynamic sifter 10 is
interposed.

Figure 6 shows a sixth embodiment of the invention. The entire
process of casting sand treatment can be explained on the basis of this
embodiment. Used casting sand 20 is introduced into the sand chamber 2
by way of the casting sand inlet 7. The casting sand cooler here
substantially corresponds to the embodiment of Figure 1, in which respect
however there is provided rotary speed regulation which in the manner
according to the invention implements separation as between coarse and

fine material. The casting sand to be cooled in the sand chamber is

CA 2976720 2017-12-13
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possibly mixed with water and then has a large amount of air flowing
therethrough, the air being introduced into the sand chamber 2 by way of

the air inlet 3. The air is passed by way of the dynamic sifter 10, by way of

the connecting conduit 25 and by way of a filter 23 through the air outlet 5.

5 The sifter 10 is set by means of the control device in such a way that sand
components, that is to say particles of a size of greater than 100 Hm are
rejected by the sifter. Smaller particles however are passed through by the
sifter. These are essentially bentonite and carbon. They are filtered off in

the filter 23 and passed into the weighing device 24. The amount of

10  bentonite-carbon mixture which is separated off is measured in the
weighing device 24 and possibly corrected by the addition of fresh
bentonite 21 or carbon 22. As soon as the casting sand is cooled to the
desired temperature of about 45° within the sand chamber 2 the sand can

be transferred into the weighing device 27 by way of the casting sand

15 outlet 8. Bentonite and carban in the desired composition can then be fed
to the weighing device 27 by way of the weighing device 24. Fresh sand 26
possibly also has to be supplied. The resulting mixture is then fed to a
treatment mixer 28 and the proportion of water in the casting sand is

possibly adapted by way of the water supply 29 in the treatment mixer 28.

CA 2976720 2017-12-13
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CLAIMS

1. A casting sand cooler comprising a sand chamber (2) having an air inlet
(3) and an air outlet (5), wherein the air inlet (3) has a fan for the feed of air
into the sand chamber (2) and/or the air outlet (5) has a fan for sucking the
air out of the sand chamber, characterised in that there is provided a
dynamic wind sifter (10) which is rotatable about an axis and which is so
arranged within the casting sand cooler and is operable such that
substantially the complete air flow leaving the sand chamber (2) through the
air outlet (5) is passed through the dynamic wind sifter (10) and solid
particles are removed from the discharge air flow and remain in the sand

chamber or can be at least recycled thereinto.

2. The casting sand cooler according to claim 1, characterised in that the
dynamic wind sifter (10) has a sifter wheel which is rotatable about an axis of
rotation and which has an outlet which substantially surrounds the axis of
rotation and which is connected to the air outlet (5), and which has at least

one inlet not arranged on the axis of rotation.

3. The casting sand cooler according to claim 2, characterised in that the
sifter wheel is cylindrical, conical or frustoconical, the at least one inlet being

arranged at the peripheral surface of the sifter wheel.

4. The casting sand cooler according to claim 2 or 3, characterised in that
the axis of rotation is oriented vertically, horizontally or inclinedly relative to

the vertical.

5. The casting sand cooler according to any one of claims 2 to 4,
characterised in that the casting sand cooler (1) has a casting sand inlet (7)

by way of which casting sand can be fed into the sand chamber (2) and a

CA 2976720 2018-01-19
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casting sand outlet (8) by way of which casting sand can be removed from
the sand chamber (2), wherein there are provided at least two dynamic wind

sifters (10) which respectively have a sifter wheel rotatable about an axis of

rotation.

6. The casti‘ng sand cooler according to claim 5, characterised in that one

wind sifter is arranged closer to the casting sand outlet (8) than the other

wind sifter.

7. The casting sand cooler according to claim 5 or 6, characterised in that
the two wind sifters (10) have drives so designed that the wind sifters are

operated in operation at differing rotary speeds.

8. The casting sand cooler according to any one of claims 1 to 7,
characterised in that a static wind sifter is disposed upstream of the dynamic
wind sifter (10).

0. The casting sand cooler according to claim 8, wherein the static wind

sifter is a deflection separator.

10. The casting sand cooler according to claim 8 or 9, characterised in that
the casting sand cooler (1) has a sifter chamber (16) in which the dynamic
wind sifter (10) is arranged and the sand chamber (2) is connected to the
sifter chamber (16) by way of a flow passage whose cross-section becomes

smaller in the direction of the sifter chamber (16).

11. The casting sand cooler according to claim 10, wherein the flow

passage is so arranged that the fluid flow passed from the sand chamber by
way of the flow passage into the sifter wheel is directed on to a wall of the

siftter chamber (16) and not on to the dynamic sifter.

CA 2976720 2018-01-19
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12. The casting sand cobler according to claim 10 or 11, characterised in
that the sifter chamber (16) is connected to the sand chamber (2) by way of

a return passage.

13. The casting sand cooler according to any one of claims 10 to 12,
characterised in that there is provided a conveyor device (30) in order to

convey loose material collected on the bottom of the sifter chamber (16) into
the sand chamber (2).

14. The casting sand cooler according to claim 13, wherein the conveyor

device is a screw conveyor.

15. The casting sand cooler according to any one of claims 1 to 14,
characterised in that there is provided a rotary speed device (12) for open
loop or closed-loop control of the rotary speed of the dynamic wind sifter
(10).

16. The casting sand cooler according to claim 15, characterised in that
there is provided a device (14) for detecting the quantitative air flow through

the air outlet (5), wherein the detected quantitative air flow is made available

to the rotary speed device (12).

17. The casting sand cooler according to claim 16, wherein the rotary
speed device is so adapted that the rotary speed is subjected to open-ioop or

closed-loop control in dependence on the detected quantitative air flow.

18. The casting sand cooler according to any one of claims 15 to 17,
characterised in that the casting sand cooler (1) is a batch casting sand
cooler, wherein the rotary speed device (12) is so adapted that the rotary

speed Is increased during the casting sand cooling operation.

CA 2976720 2018-01-19
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19. The casting sand cooler according to any one of claims 15 to 18,
characterised in that there is provided a device for detecting the particle

discharge by way of the air outlet (5), wherein the detected particle discharge

IS made available to the rotary speed device (12).

20. The casting sand cooler according to claim 19, wherein the rotary
speed device (12) is so adapted that the rotary speed is subjected to open-

loop or closed-loop control in dependence on the detected particle discharge.

21. The casting sand cooler according to any one of claims 15 to 20,

characterised in that there is provided a device (29) for feeding water into
the sand chamber (2).

22. The casting sand cooler according to claim 21, wherein there is
provided a water control device to which the detected particle discharge and

optionally the rotary speed of the dynamic wind sifter (10) are made
available and which is so designed that the fed amount of water is effected in

dependence on the detected particle discharge and optionally the rotary

speed of the dynamic wind sifter (10).

23. The casting sand cooler according to any one of claims 15 to 22,

characterised in that there is provided a moisture sensor for detecting the

moisture in the sand in the sand chamber (2).

24.  The casting sand cooler according to claim 23, wherein the moisture
sensor Is connected to the rotary speed device and same is so designed that
the rotary speed is subjected to open-loop or closed-loop control in

dependence on the detected moisture.

CA 2976720 2018-01-19
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