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(57) Abstract: An apparatus for handling a food product powder includes a seal-

able container having an interior surface defining a volume in which the food prod-
uct powder is handled, and a powder outlet. The apparatus includes a jet nozzle
(6) that is attached to the container and configured to feed air into the container
and direct the air towards the interior surface to remove product powder from the
interior surface, such that the air and the removed product powder may flow out
of the container via the powder outlet. The jet nozzle (6) includes a ceiling spray
opening (33) formed on a first side (28) of the jet nozzle (6) and directed towards
a ceiling of the interior surface, and a side wall spray opening formed on a second
side (30) of the jet nozzle (6) opposite the first side (28) and directed towards a
side wall of the interior surface.
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JET NOZZLE FOR POWDER HANDLING APPARATUS

Technical Field

The invention relates to an apparatus for handling a food product powder and to a
method for cleaning an apparatus for handling a food product power.

Technical Background

Food product powders may be used to produce various food products. Using such
product powders are advantageous in that the powder may be stored for long periods of time
without being spoiled, compared to liquid food products. The food powder may also be
easily dissolved in a liquid to form the desired food product. Food products formed by
powders may include dairy beverages, such as milk, non-dairy beverages, such as soft
drinks, and other dairy products such as ice cream, yogurt, or cheese. Product powders
may include raw materials such as sugar, milk powder, salt, or flour, and finished products
such as instant formula, instant drinks, or dry broth. In producing a milk alternative that
resembles fresh dairy milk, raw milk powder may be used. The raw milk powder dissolves
easily in water to form a reconstituted liquid milk that may undergo further processing,
including filtration, homogenization, and heat treatment, to form the final food product.

Product powders may require a mixing process which typically occurs in a sealable
container including a stirring arrangement, paddle mixers, or other suitable mixing devices.
After mixing occurs and the product mixture is removed from the sealable container, a
residual powder may remain on the interior walls of the sealable container. A conventional
method for cleaning the interior walls includes maintenance personnel manually removing
the powder using compressed air. The conventional cleaning method is deficient in that the
cleaning process is labor-intensive. The conventional cleaning method may also require
opening the container, thereby causing the container interior to be susceptible to
contamination.

Summary
It is an object of the invention to at least partly overcome one or more limitations of

the prior art. In particular, it is an object to more efficiently remove food product powder from
an apparatus that is arranged to handle food product powder.

According to an aspect of the invention, an apparatus for handling a food product
powder includes a sealable container having an interior surface defining a volume in which
the food product powder is handled, and a powder outlet, and a nozzle that is attached to
the sealable container and configured to feed air into the sealable container and direct the
air towards the interior surface to remove product powder from the interior surface, such that
the air and the removed product powder may flow out of the sealable container via the
powder outlet. The jet nozzle includes a ceiling spray opening formed on a first side of the
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jet nozzle and directed towards a ceiling of the interior surface, and a side wall spray
opening formed on a second side of the jet nozzle opposite the first side and directed
towards a side wall of the interior surface.

Accordingly, the cleaning according to the invention is not done in the traditional way,
i.e. by opening the container and manually using compressed air to remove the powder from
the interior surface and out of the container. Instead, the powder is removed from the
interior surface using the jet nozzle that directs the air towards different surfaces of the
interior, such as the ceiling and side wall, and the removed powder and air may be drawn
out of the container. The apparatus for handling a food product powder described herein is
advantageous in that the apparatus enables cleaning in a very efficient and sanitary manner.
The container may remain closed during the cleaning process. The apparatus may include
more than one jet nozzle that is arranged to direct the flow of air towards different interior
surfaces of the container. The arrangement of the jet nozzles is advantageous in ensuring
that the powder is removed from the different interior surfaces of the container and directed
to a location to be drawn out of the container.

According to another aspect of the invention, a method for cleaning is used for an
apparatus for handling a food product powder that includes a sealable container having an
interior surface defining a volume in which the food product powder is handled, and a
powder outlet. The method includes feeding air into the sealable container using a jet nozzle
that is attached to the sealable container, with the air being directed by the jet nozzle
towards the interior surface to remove product powder from the interior surface, directing air
towards a ceiling of the interior surface using a ceiling spray opening formed on a first side of
the jet nozzle, and towards a side wall of the interior surface using a side wall spray opening
formed on a second side of the jet nozzle opposite the first side, and drawing air out from the
sealable container, such that air and the removed product powder may flow out of the
sealable container via the powder outlet.

This method may include the same features as the apparatus for handling a food
product powder and shares the same advantages.

Still other objectives, features, aspects and advantages of the invention will appear
from the following detailed description as well as from the drawings.

Brief Description of the Drawings

Features of the invention will now be described, by way of example, with reference to
the accompanying schematic drawings.

Fig. 1 is a front perspective view of an apparatus for handling a food product powder
that includes a sealable container having an interior surface defining a volume in which the
food product powder and a plurality of jet nozzles attached to the container and configured to
feed air into the container.
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Fig. 2 is a side perspective view of one of the jet nozzles of Fig. 1.

Fig. 3 is a side perspective view of one of the jet nozzles of Fig. 1 showing a ceiling
spray opening.

Fig. 4 is another side perspective view of the jet nozzle of Fig. 1 showing the ceiling
spray opening and a shaft spray opening.

Fig. 5 is another side perspective view of the jet nozzle of Fig. 1 showing a side wall
spray opening and a door spray opening.

Fig. 6 is a side view of the jet nozzle of Fig. 1 showing the jet nozzle having a
cylindrical body with cutouts on opposing sides of the jet nozzle.

Fig. 7 is a cross-sectional view of the jet nozzle of Fig. 1 showing the ceiling spray
opening, side wall spray opening, shaft spray opening, and door spray opening.

Fig. 8 is a detailed cross-sectional view of the jet nozzle of Fig. 1 showing the shaft
spray opening and the door spray opening.

Fig. 9 is a front perspective view of the apparatus of Fig. 1 showing the spray
patterns for the jet nozzle.

Fig. 10 is a schematic drawing of a control system for the apparatus for handling a
food product powder of Fig. 1.

Fig. 11 is a flow chart of a method for cleaning an apparatus for handling a food
product powder including the apparatus of Fig. 1.

Detailed Description

Embodiments of the invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which some, but not all, embodiments of the
invention are shown. The invention may be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein.

With reference to Fig. 1, an exemplary apparatus 1 for handling a food product
powder is shown. The apparatus 1 includes a sealable container 2 having an interior
surface 3 that defines a volume 4 in which the food product powder is handled, and a
powder outlet 5. The apparatus 1 may be oriented horizontally such that the powder outlet 5
is arranged at a bottom of the apparatus 1. One or more jet nozzles 6 are attached to the
container 2 and are configured to feed air into the container 2 for removing residual food
product powder from the container 2 during a cleaning process that occurs after a bulk of the
food product powder is removed from the container 2. The bulk of the food product powder
is removed from the container 2 for further processing to produce a food product. Each jet
nozzle 6 is configured to direct the air towards different surfaces of the interior surface 3 to
remove the product powder from the interior surface 3. The different surfaces include at
least a ceiling 7 and a side wall 8. After the product powder is removed from the interior
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surface 3, the air and the removed product powder exit the container 2 via the powder outlet
5.

Handling the food product powder in the container 2 may include stirring or mixing
the food product powder. The food product powder may be any combination of milk powder,
sugar, salt, or flour, or powder mixtures such as infant formula, cake and baking mixtures
and similar food product powders.

The apparatus 1 may be any apparatus that handles food product powder, such as a
storage tank or mixers. In the illustrated example the apparatus 1 is a mixer. The apparatus
1 has then a rotatable stirring device 9, 10 for stirring or mixing the product powder mounted
to a back wall 11 of the container 2. The rotatable stirring device 9, 10 extends through the
volume 4 of the container 2 when the apparatus 1 is assembled. The rotatable stirring
device 9, 10 may include one or more rotatable shafts 9 that include mixing paddles 10. If
more than one rotatable shaft 9 is provided, the rotatable shafts 9 may be arranged to
counterrotate relative to each other. The shape of the container 2 may be formed to
accommodate rotation of the one or more rotatable shafts 9 and mixing paddles 10.

The interior surface 3 of the container 2 is defined by the side wall 8, the ceiling 7, the
back wall 11, and a front wall arranged opposite the back wall 11. The front wall may be
formed as a pivotable door 12. The door 12 may be attached to the container 2 via hinges
and handles 12a. The ceiling 7 extends from the side wall 8 to another side wall 13
arranged opposite to the side wall 8, and between the back wall 11 and the door 12. The
side wallls 8, 13 may be angled relative to the ceiling 7 that is substantially planar and
extends horizontally.

The jet nozzles 6 are mounted to the ceiling 7 of the container 2 at a portion of the
container 2 at which the ceiling 7 transitions to the side wall 8. Each of the jet nozzles 6 are
positioned to direct a flow of air towards one or more of the ceiling 7, the side wall 8, the
rotatable stirring device 9, 10, and the door 12. An actuator 14 is connected to each jet
nozzle 6 and configured to actuate the jet nozzle 6 by displacing the jet nozzle 6 along its
axis to push it into the volume 4.

Any number of jet nozzles 6 may be provided and the arrangement of the jet nozzles
6 is dependent on the shape of the container 2. Between two and eight, or even more jet
nozzles may be provided. Six jet nozzles 6 may be provided including one set of three jet
nozzles 6 being arranged on the ceiling 7 proximate the side wall 8 and a second set of
three jet nozzles 6 being arranged on the ceiling 7 proximate the opposite side wall 13. The
two sets of jet nozzles 6 may be arranged tangentially relative to the ceiling 7 and angled
inwardly toward a center of the container 2. Each jet nozzle 6 in a same set may have a
same orientation. The jet nozzles 6 are arranged to ensure coverage of an entire area of the
interior surface 3, such that product powder may be removed from the entire surface area of
the interior surface 3.
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Fig. 2 shows a stem 15 that is connected to the actuator 14 of Fig. 1 and to the jet
nozzle 6. The jet nozzle 6 positioned in a housing 16 that is mounted to the container 2 via a
flange 17 which may be welded to the housing 16. The jet nozzle 6 includes inlets 19 that
are fluidly connected between an air supply 20 and inlets 21 of the jet nozzle 6, which are
shown in Fig. 3. The air supply 20 may be a pressurized tank. Four inlets 19 may be
provided for the jet nozzle 6. Fewer than four or more than four inlets may be provided and
the number of inlets may correspond to the number of spray openings formed on the jet
nozzle 6. Each inlet 19 may be connected to a respective fluid supply line 22 and a
respective control valve 23 such that the air supply to each inlet 19 may be independently
controlled. The control valves 23 may be solenoid valves or any other suitable control valve.

Figs. 3 and 4 show the jet nozzle 6 having a cylindrical body 26 with a first cutout 27
formed in a first side 28 of the cylindrical body 26 and a second cutout 29 formed in a
second side 30 of the cylindrical body 26 that is opposite the first side 28. The cylindrical
body 26 includes a first end surface 31 that defines the inlets 21, as shown in Fig. 3 and a
second end surface 32 that is opposite the first end surface 31, as shown in Fig. 4. When
product powder is to be removed from the interior surface 3 of the container, the actuator 14
pushes the jet nozzle 6 into the volume 4 defined by the container 2 and air is fed through
the jet nozzle 6. When the product powder has been removed from the interior surface 3,
the actuator 14 retracts the jet nozzle 6 to a position in which the second end surface 32 is
flush with the interior surface 3 of the container 2.

The jet nozzle 6 includes a ceiling spray opening 33 formed on the first side 28 of the
jet nozzle 6 proximate the second end surface 32. When the jet nozzle 6 is attached to the
container 2 and the jet nozzle 6 is actuated by feeding air into it when inside the volume 4,
the ceiling spray opening 33 is directed towards the ceiling 7 of the interior surface 3 to direct
air towards the ceiling 7 shown in Fig. 1.

Fig. 5 shows the jet nozzle 6 including a side wall spray opening 34 formed on the
second side 30 of the jet nozzle 6 proximate the second end surface 32. When the jet
nozzle 6 is actuated, the side wall spray opening 34 is directed toward the side wall 8 to
direct air toward the side wall 8 shown in Fig. 1. The ceiling spray opening 33 and the side
wall spray opening 34 are offset relative to a center of the respective first side 28 and
second side 30. The ceiling spray opening 33 and the side wall spray opening 34 are offset
in opposite radial directions such that the ceiling spray opening 33 and the side wall spray
opening 34 are positioned opposite relative to each other on the cylindrical body 26.

As shown in Fig. 4, the jet nozzle 6 may also include a shaft spray opening 35 that is
directed downwardly toward the rotatable stirring device 9, 10 (shown in Fig. 1). The shaft
spray opening 35 is configured to provide a fan-shaped spray pattern and may be formed on
the first side 28 of the jet nozzle 6 above the ceiling spray opening 33. As shown in Fig. 5,
the jet nozzle 6 may include a door spray opening 36 that is directed towards the door 12 of
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the container 2 (shown in Fig. 1). The door spray opening 36 is inclined relative to a
longitudinal axis L of the cylindrical body 26 and may be formed on the second side 30 of the
jet nozzle 6 above the side wall spray opening 34.

Advantageously, the spray openings 33, 34, 35, 36 are formed in a same unitary
cylindrical body 26 of the jet nozzle 6 such that one jet nozzle 6 is able to direct air at
different surfaces of the interior of the container 2. Each of the ceiling spray opening 33, the
side wall spray opening 34, the shaft spray opening 35, and the door spray opening 36 may
be configured to provide different flow rates and different flow patterns.

In operation, when the stem 15 shown in Fig. 2 is actuated to push the jet nozzle 6
into the volume 4 of the container 2, the jet nozzle 6 is displaced relative to the housing 16
that is secured to the container 2. The jet nozzle 6 then extends out of the housing 16 and
into the volume 4 of the container 2 to enable passage of air from the air supply 20 through
the jet nozzle 6 into the container 2. The jet nozzle 6 may be displaced to a position in which
the ceiling spray opening 33 and the side wall spray opening 34 are spaced between 50 and
60 millimeters from the interior surface 3 of the container 2. When the jet nozzle 6 is
retracted by the stem 15, the jet nozzle 6 is moved back into the housing 16 such that the
housing 16 blocks the spray openings 33, 34, 35, 36.

Fig. 6 shows each of the first cutout 27 and the second cutout 29 including an
upwardly directly directed surface 37, 38, a downwardly directed surface 39, 40, and a side
surface 41, 42 that extends between the upwardly directly directed surface 37, 38 and the
downwardly directed surface 39, 40. The side surface 41, 42 may be substantially planar.
The upwardly directed surfaces 37, 38 and the downwardly directed surfaces 39, 40 are
angled relative to the side surface 41, 42. Each upwardly directed surface 37, 38 may be
angled at an angle 8 that is greater than an angle a at which each downwardly directed
surface 39, 40 is angled relative to the side surface 41, 42. The angle 6 may be between
110 and 130 degrees and the angle a may be between 100 and 120 degrees. The upwardly
directed surfaces 37, 38 may be angled at the same angle 6 and the downwardly directed
surfaces may be angled at the same angle a.

As shown in Fig. 4, the ceiling spray opening 33 may be formed on the side surface
41 of the first side 28 of the jet nozzle 6 proximate the upwardly directed surface 37 of the
first side 28. The ceiling spray opening 33 may be formed to be offset relative to the center
of the side surface 41. The shaft spray opening 35 may be formed on the downwardly
directed surface 39 of the first side 28 of the jet nozzle 6. The shaft spray opening 35 may
be centered or nearly centered on the downwardly directed surface 39.

As shown in Fig. 5, the side wall spray opening 34 may be formed on the side
surface 42 of the second side 30 proximate the upwardly directed surface 38 of the second
side 30. The side wall spray opening 34 may be formed to be offset relative to the center of
the side surface 42. The door spray opening 36 may be formed on the downwardly directed
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surface 40 of the second side 30 of the jet nozzle 6. The door spray opening 36 may be
centered or nearly centered on the downwardly directed surface 40. Other configurations of
the ceiling spray opening 33, the side wall spray opening 34, the shaft spray opening 35,
and the door spray opening 36 may be possible.

Fig. 7 shows a cross-sectional view of the cylindrical body 26 including the ceiling
spray opening 33, the side wall spray opening 34, the shaft spray opening 35, and the door
spray opening 36. Each of the door spray opening 36, the ceiling spray opening 33, the side
wall spray opening 34, and the shaft spray opening 35 is fluidly connected to a
corresponding one of the inlets 21, 21a, 21b, 21¢c. The inlets 21, 21a, 21b, 21c are fluidly
connected to the door spray opening 36, the ceiling spray opening 33, the side wall spray
opening 34, and the shaft spray opening 35, respectively.

The ceiling spray opening 33 may include a plurality of openings that are arranged
proximate each other and directed in different directions. The ceiling spray openings 33 are
defined by cylindrical fluid passages that extend from a fluid passage 33a that is connected
to the fluid inlet 21a and extends parallel to the longitudinal axis L. The cylindrical fluid
passages of the ceiling spray openings 33 extend through the cylindrical body 26 of the jet
nozzle 6 to the side surface 41. Between three and seven openings may be provided. Five
openings may be provided. Each opening of the ceiling spray openings 33 may be angled at
a different angle u relative to the longitudinal axis L and the ceiling spray openings 33 are
angled downwardly. A mean angle  for the set of ceiling spray openings 33 may be
approximately 80 degrees, such that some of the ceiling spray openings 33 may be angled
relative to the longitudinal axis L at angles that are larger than the mean angle p and some
of the ceiling spray openings 33 may be angled at angles that are smaller than the mean
angle L.

The side wall spray opening 34 may also include a plurality of openings that are
arranged proximate each other directed in different directions. The side wall spray openings
34 are defined by cylindrical fluid passages that extend from a fluid passage 34a that is
connected to the fluid inlet 21b and extends parallel to the longitudinal axis L. The cylindrical
fluid passages of the side wall spray openings 34 extend through the cylindrical body 26 of
the jet nozzle 6 to the side surface 42. Between three and seven openings may be provided.
Five openings may be provided. Each opening of the ceiling spray openings 33 may be
angled at a different angle w relative to the longitudinal axis L and the side wall spray
openings 34 are angled downwardly. A mean angle u for the set of ceiling spray openings
33 may be approximately 80 degrees, such that some of the side wall spray openings 34
may be angled relative to the longitudinal axis L at angles that are larger than the mean
angle w and some of the side wall spray openings 34 may be angled at angles that are
smaller than the mean angle w.
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Fig. 8 shows a detailed cross-sectional view of the shaft spray opening 35 and the
door spray opening 36. An underside slot 43 of the door spray opening 36 extends along
the downwardly directed surface 40 of the second side 30 and a side slot 44 of the door
spray opening 36 extends from the underside slot 43 upwardly toward the inlet 21. A flat
body 45 of the door spray opening 36 defines the underside slot 43 and the side slot 44 and
extends through the cylindrical body 26 to the inlet 21. The widths of the underside slot 43
and the side slot 44 may be uniform along the length of each of the underside slot 43 and
the side slot 44. The flat body 45 may be inclined relative to the longitudinal axis L of the jet
nozzle 6 (shown in Fig. 5) by an angle that is between 10 and 40 degrees.

The shaft spray opening 35 is defined by a truncated triangular body that extends
from another inlet 46 of the jet nozzle 6 through the cylindrical body 26 to the downwardly
directed surface 39 of the second side. The truncated triangular shape is configured to
provide a fan-shaped spray pattern outwardly from the shaft spray opening 35. In contrast to
the door spray opening 36 which includes the side slot 44, the shaft spray opening 35 may
have a single underside slot 47 that extends along the downwardly directed surface 39.

Fig. 9 shows the different spray patterns provided by the ceiling spray opening 33,
the side wall spray opening 34, the shaft spray opening 35, and the door spray opening 36
of the jet nozzle 6. The different spray patterns are directed toward different surfaces of the
interior of the container 2 to direct air at the surfaces during the cleaning operation for the
powder handling apparatus 1 shown in Fig. 1. The first spray pattern 48 is provided by the
ceiling spray opening 33 and is directed toward the ceiling 7. The second spray pattern 49 is
provided by the side wall spray opening 34 and is directed toward the side wall 8. The third
spray pattern 50 is directed toward the rotatable shaft 9 of the rotatable stirring device 9, 10.
The fourth spray pattern 51 is provided by the door spray opening 36 and is directed toward
the door 12. As shown in Fig. 9, each spray pattern 48, 49, 50, 51 may be different.

Fig. 10 shows an exemplary control system 52 for the apparatus 1. The cleaning
process may be automated using the control system 52 which includes a processor 53 that
is communicatively coupled with the control valves 23 and the actuators 14 for activation of
the jet nozzles 6. The processor 53 may include any suitable processors and electronic
control mechanisms, such as, for example, a central processing unit (CPU), a
microprocessor, control circuitry, and the like. The air supply 20 may include a compressor
and the control system 52 may control the compressor to feed the air to the supply lines 22
at a predetermined flow rate, e.g. a flow rate that is between 40 and 200 Nm3/h. The control
system 52 may be used to maintain constant pressure in the supply lines 22 for the inlets 19,
21 shown in Figs. 2 and 3.

The control system 52 may also be used to vary the air flow through the jet nozzles 6
to temporarily increase the air flow through the jet nozzles 6. The control system 52 may be
used to control the different control valves 23 and vary the air flow through each of the



10

15

20

25

30

35

WO 2022/136240 PCT/EP2021/086739

supply lines 22 which correspond to one of the spray openings 33, 34, 35, 36 of the jet
nozzle 6. The flowrates at a gauge pressure of 5 barG for the ceiling spray opening 33, the
side wall spray opening 34, the shaft spray opening 35, and the door spray opening 36 may
be 70 Nm3h, 70 Nm3/h, 100 Nm?h, and 100 Nm?/h, respectively. Any predetermined
sequence of air flow in the container 2 may be provided using the control system 52.
Pulsated air flow, alternating air flow speeds, and different flow rates for different jet nozzles
6 or the inlets 21 of the jet nozzles 6 may be provided.

The processor 53 may be configured to control the actuator 14 shown in Fig. 1 to
push the jet nozzle 6 into the volume 4 of the container 2 when product powder is to be
removed from the interior surface 3 and retract the jet nozzle 6 when the product powder has
been removed from the interior surface 3. In operation, the control valves 23 may be
opened after the jet nozzles 6 are pushed into the volume 4 of the container 2 to enable air
flow through the spray openings of the jet nozzles 6 into the container 2. A vacuum pump 55
may also be controlled by the processor 53 and fluidly connected to the container 2 for
creating a suction effect that draws the air and the powder out of the powder outlet 5 of the
container 2 shown in Fig. 1. The vacuum pump 55 may be operable independently from the
jet nozzles 6. The container 2 may be enclosed such that air may only exit through the
powder outlet 5.

Fig. 11 shows a method 56 for cleaning an apparatus for handling a food product
powder is shown. The apparatus 1 shown in Fig. 1 and the control system 52 shown in Fig.
10 may be used to perform the method 56. The method 56 includes a step 57 of feeding air
into the container 2 using the jet nozzles 6 that are attached to the container 2. The air is
directed by the jet nozzles 6 towards the interior surface 3 to remove product powder from
the interior surface 3. Step 58 of the method 56 includes directing air towards the ceiling 7
of the interior surface 3 using the ceiling spray opening 33 formed on the first side 28 of the
jet nozzle 6, and towards the side wall 8 of the interior surface 3 using the side wall spray
opening 34 formed on the second side 30 of the jet nozzle 6 opposite the first side 28. Step
59 includes letting air out from the container 2, such that air and the removed product
powder may flow out of the container 2 via the powder outlet 5.

The apparatus for handling a food product powder including the jet nozzles is
advantageous in providing more efficient cleaning of the apparatus. The jet nozzles in the
nozzle arrangement are configured to direct a flow of air at multiple surfaces of the interior
surface of the sealable container to remove the residual product powder from the interior
surface. The removed product powder and the air may flow out of the container via the
powder outlet and a vacuum pump, such that the manual cleaning process for the apparatus
may be less intensive or eliminated. In addition to providing a more efficient cleaning
process, using the nozzle arrangement advantageously enables a more sanitary cleaning
process due to the container being able to remain sealed during the cleaning process.
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From the description above follows that, although various embodiments of the
invention have been described and shown, the invention is not restricted thereto, but may
also be embodied in other ways within the scope of the subject-matter defined in the
following claims.
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CLAIMS

1. An apparatus (1) for handling a food product powder, the apparatus (1)
comprising

a sealable container (2) having an interior surface (3) defining a volume (4) in which
the food product powder is handled, and a powder outlet (5), and

a jet nozzle (6) that is attached to the sealable container (2) and configured to feed
air into the sealable container (2) and direct the air towards the interior surface (3) to remove
product powder from the interior surface (3), such that the air and the removed product
powder may flow out of the sealable container (2) via the powder outlet (5), characterized
by

the jet nozzle (6) comprising a ceiling spray opening (33) formed on a first side (28)
of the jet nozzle (6) and directed towards a ceiling (7) of the interior surface (3), and a side
wall spray opening (34) formed on a second side (30) of the jet nozzle (6) opposite the first
side (28) and directed towards a side wall (8) of the interior surface (3).

2. The apparatus (1) according to claim 1, wherein the apparatus (1) is a mixing
apparatus (1) that comprises a rotatable stirring device (9, 10) for the food product powder,
wherein the jet nozzle (6) includes a shaft spray opening (35) directed towards the rotatable
stirring device (9, 10).

3. The apparatus (1) according to claim 2, wherein the shaft spray opening (35)
is configured to provide a fan-shaped spray pattern.

4. The apparatus (1) according to claim 2 or 3, wherein the jet nozzle (6)
comprises a door spray opening (36) directed towards a door (11) of the sealable container

).

5. The apparatus (1) according to claim 4, wherein the door spray opening (36)
is inclined relative to a longitudinal axis (L) of the jet nozzle (6).

6. The apparatus (1) according to any preceding claim, wherein the jet nozzle
(6) comprises a cylindrical body (26) that has a first cutout (27) in the first side (28) of the
cylindrical body (26) and a second cutout (29) in the second side (30) of the cylindrical body
(26) that is opposite the first side (28).

7. The apparatus (1) according to claim 6, wherein each of the first cutout (27)
and the second cutout (29) comprises, respectively, an upwardly directed surface (37, 38), a
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downwardly directed surface (39, 40) and a side surface (41, 42) that extends between the
upwardly and downwardly directed surfaces (37, 38, 39, 40).

8. The apparatus (1) according to claim 7, wherein the ceiling spray opening
(33) is formed in the side surface (41) of the first side (28) proximate the upwardly directed
surface (37) of the first side (28), and the side wall spray opening (34) is formed on the side
surface (42) of the second side (30) proximate the upwardly directed surface (38) of the
second side (30).

9. The apparatus (1) according to claim 7 or 8, wherein the shaft spray opening
(35) is formed on the downwardly directed surface (39) of the first side (28), and wherein the
door spray opening (36) is formed on the downwardly directed surface (40) of the second
side (30).

10. The apparatus (1) according to any one of claims 7-9, wherein the upwardly
directed surface (37, 38) is angled relative to the side surface (41, 42) at an angle (8) that is
greater than an angle (a) at which the downwardly directed surface (39, 40) is angled
relative to the side surface (41, 42).

11. The apparatus (1) according to any preceding claim, comprising an actuator
(14) configured to

push the jet nozzle (6) into the volume (4) defined by the sealable container (2),
when product powder shall be removed from the interior surface (3), and

retract the jet nozzle (6) to a position where an end surface (32) of the jet nozzle (6)
is flush with the interior surface (3) of the sealable container (2), when product powder has
been removed from the interior surface (3).

12. The apparatus (1) according to any preceding claim, wherein the jet nozzle
(6) comprises at least two inlets (21) that are each fluidly connected to an air supply (20) via
separate fluid supply lines (22), each of the two inlets (21) being arranged to feed air to a
respective one of the ceiling spray opening (33) and the side wall spray opening (34).

13. The apparatus (1) according to any preceding claim, wherein the ceiling spray
opening (33) includes a plurality of ceiling spray openings directed in different directions
relative to a longitudinal axis (L) of the jet nozzle (6), and wherein the side wall spray
opening (34) includes a plurality of side wall spray openings directed in different directions
relative to the longitudinal axis (L) of the jet nozzle (6).

12
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14. A method (56) for cleaning an apparatus (1) for handling a food product
powder, the apparatus (1) comprising a sealable container (2) having an interior surface (3)
defining a volume (4) in which the food product powder is handled, and a powder outlet (5),
the method (56) comprising

feeding (57) air into the sealable container (2) using a jet nozzle (6) that is attached
to the sealable container (2), wherein the air is directed by the jet nozzle (6) towards the
interior surface (3) to remove product powder from the interior surface (3),

directing (58) air towards a ceiling (7) of the interior surface (3) using a ceiling spray
opening (33) formed on a first side (28) of the jet nozzle (6), and towards a side wall (8) of
the interior surface (3) using a side wall spray opening (34) formed on a second side (30) of
the jet nozzle (6) opposite the first side (28), and

letting (59) air out from the sealable container (2), such that air and the removed
product powder may flow out of the sealable container (2) via the powder outlet (5).

13



PCT/EP2021/086739

1/6

WO 2022/136240

B

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/086739

WO 2022/136240

2/6

gE~

¢ bl

At

91

SR

6l

SUBSTITUTE SHEET (RULE 26)



WO 2022/136240 PCT/EP2021/086739

3/6

o
() e
oH
| -
o
2] — o
+ O\ %
<O ve
O ) o
oo <>
o
o

Fig. 4

|
/ ;& 2

32

SUBSTITUTE SHEET (RULE 26)



WO 2022/136240 PCT/EP2021/086739

4/6
P
26

40 a39

42— )

28

N 41

~ 27

0

38 37

Fig. 7

SUBSTITUTE SHEET (RULE 26)



WO 2022/136240 PCT/EP2021/086739

AT

- " g
: ST
. %\;\% ~
\\\“‘,“‘ o
R
‘ -~

2
.
\.,
Py
\\\\\

L

SUBSTITUTE SHEET (RULE 26)



WO 2022/136240

57

58

59

6/6

PCT/EP2021/086739

AIR SUPPLY PROCESSOR 1
20 583
‘ oottt s S E————
: CONTROL |
: VALVES |
| 23 :
i JET NOZZLES !
71
VACUUM PUMP : 6 :
 —— ] |
55 : L1 ACTUATORS !
: 14 !
= !

_____________

FEEDING AIR INTO CONTAINER USING NOZZLE

v

DIRECTING AIR TOWARDS CEILING AND SIDE WALL OF CONTAINER

v

PRI

LETTING AIR OUT FROM CONTAINER

Fig. 11

SUBSTITUTE SHEET (RULE 26)




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/086739

A. CLASSIFICATION OF SUBJECT MATTER
INV. B08B9/08 B08B9/093

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

BO8B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

-/—

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DE 10 2013 006822 Al (LINDER HERMANN [DE]) 1, 3-5,
23 October 2014 (2014-10-23) 12,14
Y paragraphs [0008], [0044], [0046], 2,11,13
A [0048]; figures 1A, 3, 8 6-10
Y CN 108 940 529 A (ZHENGZHOU ZHENGXIAN 2
MEDICINE TECH CO LTD)
7 December 2018 (2018-12-07)
figure 1
Y EP 3 075 459 Al (ALFA LAVAL CORP AB [SE]) 11
5 October 2016 (2016-10-05)
A paragraph [0012] - paragraph [0014]; 1-10,
figures 2, 3 12-14

|__K| Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

W

e

wy

g

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

6 April 2022

Date of mailing of the international search report

21/04/2022

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Czerny, M

Form PCT/ASA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/086739

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

EP 2 777 831 Al (MATHIS TECHNIK [DE])
17 September 2014 (2014-09-17)
paragraphs [0012], [0027], [0034];
figures 1, 2

WO 2009/083634 Al (KOSKI ARI [FI])

9 July 2009 (2009-07-09)

claim 1; figures 1, 2

EP 0 358 120 A2 (LUBER WERNER)

14 March 1990 (1990-03-14)

column 2, line 32 - line 38; figure 1
US 3 138 167 A (DONALD FISHER CHESTER)
23 June 1964 (1964-06-23)

the whole document

US 2010/186775 A1l (MADSEN OLE T [US])
29 July 2010 (2010-07-29)

paragraphs [0029], [0030]; figures 6-8

13

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2021/086739
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 102013006822 Al 23-10-2014 DE 102013006822 Al 23-10-2014
ES 2554560 A2 21-12-2015

CN 108940529 A 07-12-2018 NONE

EP 3075459 Al 05-10-2016 CN 106000709 A 12-10-2016
EP 3075459 Al 05-10-2016
EP 3075460 Al 05-10-2016
Us 2016288177 Al 06-10-2016

EP 2777831 Al 17-09-2014 BR 102014005677 A2 14-07-2015
CN 204159248 U 18-02-2015
DE 102013204491 Al 18-09-2014
EP 2777831 Al 17-09-2014
RU 2014108958 A 20-09-2015

WO 2009083634 Al 09-07-2009 FI 20071017 A 28-06-2009
WO 2009083634 Al 09-07-2009

EP 0358120 A2 14-03-19%0 AT 139158 T 15-06-1996
CH 675369 A5 28-09-19%90
EP 0358120 A2 14-03-19%0

US 3138167 A 23-06-1964 NONE

US 2010186775 Al 29-07-2010 NONE

Form PCT/ASA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

