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(57) Abstract: A retort for temperature treatment of packaging contain-

Fig. 1 ers is disclosed. The retort comprises a rack configured for receiving

packaging containers for a stacked arrangement thereof, and an outlet

100 ™ for a temperature treatment medium. The outlet is arranged adjacent a
center position of the rack whereby the temperature treatment medium

can propagate from the outlet towards a periphery of the rack. A method
for temperature treatment of packaging containers stacked in a rack is
also disclosed.
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A RETORT AND A METHOD FOR TEMPERATURE TREATMENT OF
PACKAGING CONTAINERS

Technical Field

The present invention generally relates to the field of retort systems for in-
container preservation of foodstuffs, i.e. to the field of temperature treatment of
packaging containers for sterilization of the contents thereof. More particularly,
the present invention relates to an apparatus in which packaging containers can
be placed for temperature treatment thereof, i.e. a retort, and a related method
for temperature treatment of packaging containers in such apparatus.

Background

In order to extend the shelf life of a product, it is usual to heat-treat the
product and its package. The selected level of heat-treatment depends on the
conditions under which the intention is to store the product packed in the
package, such as the intended shelf life, and other factors such as the type of
food and the initial number of microorganisms in the package. A conventional
method of carrying out shelf life-extending heat-treatment of a package and a
food product filled into a package is pasteurization or sterilization in a so-called
retort device. The packaging container is thus placed in a retort and heated
therein with the aid of a circulating medium, e.g. hot steam, and/or water to a
temperature which in general lies within the range of 70-130°C, and in some
cases up to 150°C. After a predetermined stay time at this selected
temperature, the packaging container is typically cooled with a circulating
medium, for example cold water. The cooled packaging container is thereafter
removed from the retort for further transport and handling. The retortable
packaging containers can be produced with the aid of form and seal machines
of the type which, from a web or from prefabricated blanks of the packaging
material, form, fill and seal finished packages. The filled and sealed, container is
thereafter ready for heat-treatment in order to impart to the packed food
extended shelf life in the unopened packaging container.

It is desirable to improve the temperature treatment procedure so that the
throughput of the process can be increased. |.e. the treatment process should
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not impede the efforts in the development of high-speed packaging systems. It
is thus desirable to reduce the time of the temperature treatment procedure of
packaging containers and also to improve the quality of the sterilization process.
Hence, an improved retort for temperature treatment of packaging containers
would be advantageous and in particular allowing for avoiding more of the
above-mentioned problems and compromises, including providing for a more
efficient temperature treatment procedure of packaging containers. A related
method of temperature treatment would also be advantageous.

Summary

Accordingly, examples of the present invention preferably seek to mitigate,
alleviate or eliminate one or more deficiencies, disadvantages or issues in the
art, such as the above-identified, singly or in any combination by providing a
device according to the appended patent claims.

According to a first aspect a retort for temperature treatment of packaging
containers is provided. The retort comprises a rack configured for receiving
packaging containers for a stacked arrangement thereof, and an outlet for a
temperature treatment medium. The outlet is arranged adjacent a center
position of the rack whereby the temperature treatment medium can propagate
from the outlet towards a periphery of the rack.

According to a second aspect a method for temperature treatment of
packaging containers stacked in a rack is provided. The method comprises
expelling a temperature treatment medium from an outlet arranged adjacent a
center position of the rack for propagating the temperature treatment medium
from the outlet towards a periphery of the rack.

Further examples of the invention are defined in the dependent claims,
wherein features for the second aspect of the disclosure is as for the first aspect
mutatis mutandis.

Some examples of the disclosure provide for a more efficient temperature
treatment procedure of packaging containers.

Some examples of the disclosure provide for improving the quality of the
heat treatment procedure.

Some examples of the disclosure provide for improving the quality of the
contents of packaging containers being temperature treated.
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Some examples of the disclosure provide for improved heat distribution
inside a retort.

Some examples of the disclosure provide for reducing the time for
temperature treatment of packaging containers.

Some examples of the disclosure provide for facilitating the propagation of
a temperature treatment medium in a retort.

Some examples of the disclosure provide for increasing the number of
packages for stacking inside a rack for heat treatment thereof.

Some examples of the disclosure provide for increasing the throughput in
a heat treatment process of packaging containers.

The following examples are discussed in relation to racks as a holder in
the retort but the scope of the invention is not limited to these since the skilled
person is of course aware of other types of holders in a retort e.g. baskets with
trays, a basket, a tray and so on.

It should be emphasized that the term “comprises/comprising” when used
in this specification is taken to specify the presence of stated features, integers,
steps or components but does not preclude the presence or addition of one or
more other features, integers, steps, components or groups thereof.

Brief Description of the Drawings

These and other aspects, features and advantages of which examples of
the invention are capable of will be apparent and elucidated from the following
description of examples of the present invention, reference being made to the
accompanying drawings, in which;

Fig. 1 is a schematic illustration, in a front view, of a retort according to
examples of the disclosure;

Fig. 2 is a schematic illustration, in a perspective view, of a retort
according to examples of the disclosure;

Figs. 3a-b are schematic illustrations, in perspective views, of a detail of a
retort according to examples of the disclosure;

Fig. 4a is a schematic illustration, in a perspective view, of a retort
according to examples of the disclosure;

Figs. 4b is a schematic illustration, in a perspective view, of a detail of a
retort according to examples of the disclosure;
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Fig. 5 is a schematic illustration, in a top-down view, of a retort according
to examples of the disclosure;

Fig. 6 is a schematic illustration, in a top-down view, of a retort according
to examples of the disclosure;

Fig. 7 is a schematic illustration, in a top-down view, of a retort according
to examples of the disclosure;

Fig. 8a is a flowchart of a method for temperature treatment of packaging
containers stacked in a rack according to examples of the disclosure; and

Fig. 8b is a flowchart of a method for temperature treatment of packaging
containers stacked in a rack according to examples of the disclosure.

Detailed Description

Specific examples of the invention will now be described with reference to
the accompanying drawings. This invention may, however, be embodied in
many different forms and should not be construed as limited to the examples
set forth herein; rather, these examples are provided so that this disclosure will
be thorough and complete, and will fully convey the scope of the invention to
those skilled in the art. The terminology used in the detailed description of the
examples illustrated in the accompanying drawings is not intended to be limiting
of the invention. In the drawings, like numbers refer to like elements.

Fig. 1 is a schematic illustration, in a front view, of a retort 100 for
temperature treatment of packaging containers (not shown). The retort 100
comprises a rack 101 or crate configured for receiving packaging containers for
a stacked arrangement thereof. l.e. the packaging containers can be arranged
in the different planes of the rack 101 and in associated rows and columns
thereof with a defined spacing. The retort comprises an outlet 102 for a
temperature treatment medium. The outlet 102 is arranged adjacent a center
position 103 of the rack 101. The temperature treatment medium can thereby
propagate from the outlet 102, i.e. from a position adjacent the center position
103 of the rack 101, towards a periphery 104 of the rack 101. The periphery 104
of the rack should be construed as the outer borders of the rack 101, as
illustrated also in the perspective view of Fig. 2, where the rack 101 define a
substantially cubed-formed shape with side-walls (denoted by 104) at the
periphery 104. It is conceivable however that the rack 101 may have a variety of
shapes, and define a periphery 104 for each of such variety of shapes. The
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temperature treatment medium is schematically indicated by dashed lines 114,
e.g. in Fig. 1, thus propagating through the rack 101 and through the stack of
packaging containers when arranged in the rack 101. Having an outlet 102 for a
temperature treatment medium adjacent a center position 103 of the rack 103
provides for an even distribution of the temperature treatment medium in the
rack 101, so that the packaging containers may receive a uniform exposure to
the medium throughout the rack 101, from the center 103 and towards the
periphery 104. The risk of uneven exposure can thus be minimized and the time
for the treatment may also be reduced while maintaining the necessary amount
of contact between the temperature treatment medium and the packaging
containers. Having the outlet 102 arranged adjacent the center position 103
thus allows for the temperature treatment medium to propagate towards the
periphery 104 already at the onset of the treatment process, and in a uniform
substantially symmetric distribution along a path towards the periphery 104, as
opposed to having a medium that must propagate from outside the periphery
104 to find a path towards the center position 103, at the cost of a lengthier
and/or less even exposure of the package containers to the medium. Hence, it
is provided for assuring an increased quality of the temperature treatment
procedure even at higher throughput rates. The improved distribution of the
medium throughout the rack 101 by having the outlet 102 adjacent the center
103 also allows the packaging containers to be arranged more densely while
achieving and maintaining an even exposure throughout the rack 101.

Fig. 1 illustrates an example where the outlet 102 comprises a plurality of
outlets e.g. as denoted by first and second outlets 102, 102’. Any plurality of
outlets 102 may be arranged adjacent the center 103 of the rack 101 as further
illustrated in Fig. 1. Thus, a plurality of such outlets may be arranged to expel a
temperature treatment medium in a plurality of directions from the center 103
towards the periphery 104. This may provide for achieving a further improved
distribution of the medium throughout all directions in the rack 101. The outlets
102, 102’, may be arranged so that the space occupied by an ejected volume of
temperature treatment medium from a first outlet 102 overlaps with the
corresponding space of ejected volume of medium from an adjacent second
102’ outlet. This is schematically illustrated in Fig. 4b, where a volume 114 of
medium is expelled in two directions 115, 115°, from respective two outlets 102,
102’, with an overlap so that the amount of “blind-spots” not exposed to the
medium is minimized throughout the volume of the rack 101.
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As mentioned, the outlet 102 may be arranged adjacent the center
position 103, and also at the center position 103, or substantially at the center
position 103. Any distance between the outlet 102 and the center position 103
may be chosen so that an even exposure of the packaging containers to the
medium is achieved with the advantageous effects as described above.

The rack 101 may be rotatable around a rotational axis 105 arranged
approximately at the center position 103. Rotation or other agitation of the retort
100 to move the head-space inside the packages, to achieve stirring of the
product inside, is advantageous for some food products in order to shorten the
process time and increase food quality. Having the outlet 102 adjacent the
center position 103 of the rack 101 provides achieving an even and efficient
distribution of temperature treatment medium throughout the rack 101 in such
cases, since the propagation can be emphasized by centrifugal forces of such
agitation. Problems associated with exposing the medium to counteracting
forces can thus be prevented, which otherwise makes it difficult for the medium
to reach the volume in which the packages are situated. Thus, the forces
directed towards the periphery 104 during agitation may instead be utilized to
magnify an efficient distribution from the outlet 102 and shorten the process
time further, with associated increases of the propagation speed of the medium,
rather than the opposite, as the agitation is intensified to achieve advantageous
effects in some applications. The temperature treatment medium, such as
water, steam or air (cooling or heating) may thus be efficiently transported
through the layers of the package containers in the rack 101 by centrifugal
forces.

Hence, the outlet 102 may be arranged such that the temperature
treatment medium can propagate from the center position 103, or from a
position adjacent the center position 103, towards the periphery 104 by
centrifugal forces as the rack 101 rotates around the rotational axis 105. The
rack 101 may be arranged to rotate or pivot in any direction, and the outlet 102
may be arranged so that medium can be expelled in the direction in which the
corresponding centrifugal force is directed. Although reference is made to outlet
102, it should be construed as encompassing any plurality of outlets 102, 102,
through the disclosure. A plurality of outlets 102, 102°, may thus be arranged to
provide for a distribution of medium 114 towards all directions of the periphery
104 as the rack 101 is rotated or otherwise agitated.

The outlet 102 may be omnidirectional for a circumferential and/or
spherical distribution of temperature treatment medium through the rack 101
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and towards the periphery 104. This provides for achieving an efficient
distribution of medium. Fig. 1 illustrates an example of circumferential
distribution of medium, and Fig. 4a illustrates an example, in a perspective-
view, where the outlet 102 is configured for a spherical distribution from the
center 103. In the latter case, the outlet comprises a plurality of outlets 102,
102’, arranged to cover angles of a spherical space in the rack 101. The angles
may be chosen so that the space covered by the medium 114 expelled from
different outlets 102, 102’, overlap, as illustrated in Fig. 4b. In this case, the
outlets 102, 102’, may be arranged in a spherical configuration at a center 103
of the volume of the rack 103.

The outlet 102 may extend along an outlet length 106 in a longitudinal
direction 107 through, or adjacent, the center position 103. The temperature
treatment medium 114 may propagate from a position along the outlet length
106 towards the periphery 104 of the rack 101. Fig. 2 illustrates an example
where an outlet length 106 extends in the longitudinal direction 107. The outlet
102 may comprise a plurality of outlets 102, 102’, extending along the outlet
length 106, as illustrated in Fig. 2 or Figs. 3a, 3¢, and/or the outlet 102 may
have an elongate extension as illustrated in Fig. 3b arranged with an outlet
length 106. Having the outlet 102, 102’, extending along an outlet length 106
through, or adjacent, the center position 103 provides for further ensuring that
the medium may propagate evenly through the layers of the rack 101 along the
longitudinal length 107. Fig. 3a illustrates an example of having arranged a
plurality of outlets 102, 102’, along a length 106 of an elongated or cylindrical
outlet element 116. It is conceivable however that any plurality of outlets 102,
102, may be arranged across the surface of the outlet element 116 in order to
optimize the distribution of medium depending on the application. Alternatively,
or in combination, an elongate outlet 102 as exemplified in Fig. 3b may be
arranged along the length 106. Any plurality of elongated outlets 102 may be
provided around the circumference of the outlet element 116, which may have
varying shapes, such as spherical 116’ (as illustrated in Figs. 4a-b). The
elongated outlets 102, 102’, may be arranged around a circumference,
perpendicular to the longitudinal direction as shown in Fig. 3c.

The outlet length 106 may correspond substantially to a length 108 (Fig. 2)
of the rack 101 in a direction parallel with the outlet length 106. The outlet 102,
102, may thus extend through substantially the Iength/height of the rack 101 to
further minimize the risk of having layers of stacked packaging containers along
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the length 108 not exposed to the temperature treatment medium. In one
example the outlet length 106 is substantially a length of a plurality of racks 101.

The longitudinal direction 107 of the outlet length 106 may be parallel with
the rotational axis 105. This provides for maximizing the advantage of utilizing
any centrifugal forces along the outlet length 106, further facilitating the
propagation of the medium from the outlets 102, 102’, to the periphery 104.

The retort 100 may comprise a rotatable drum 109 into which the rack 101
is arranged, as schematically illustrated in Figs. 1, 5 - 7. A secondary outlet 110
for a temperature treatment medium may be arranged between the rack 101
and the drum 109 adjacent a perimeter 112 of the drum 109, as illustrated in
Fig. 5. The secondary outlet 110 may thus be arranged towards the rack 101, in
an opposite direction compared to the above described outlet 102, so that the
medium may be expelled towards the rack 101 and the package containers
therein from two opposite directions, to further enhance the temperature
treatment procedure. The secondary outlet 110 may comprise a plurality of
secondary outlets 110, 110°. Fig. 5 illustrates an example where several
secondary outlets 110 are arranged around the perimeter 112 of the drum 109,
to provide for a further improved and even distribution of medium towards the
rack 101.

Moreover, a third outlet 111 for a temperature treatment medium may be
arranged outside the perimeter 112 of the drum 109, as illustrated in the
example of Fig. 6, which may provide for a particularly advantageous
temperature treatment in some applications. As with the secondary outlet 110,
the third outlet 111 may comprise a plurality of third outlets 111, 111°, arranged
around the perimeter 112, but outside the latter with respect to the center
position 103.

The retort 100 may comprise both a second 110 and a third outlet 111
arranged inside and outside of the perimeter 112, respectively, as illustrated in
the example of Fig. 7 for optimization of the temperature treatment in some
applications. A plurality of second and third outlets 110, 110°, 111, 111", may be
provided around the perimeter 112, at opposite sides thereof.

The rack may 101 comprise channels 113 through which the temperature
treatment medium can propagate evenly through the rack 101 from the center
position 103 to the periphery 104. The medium may thus propagate effectively
between the package containers throughout the rack 101.

The medium may be provided from a pressurized source 117 which is in
communication with a control unit 118, as schematically illustrated in Fig. 4a.
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The control unit 118 may be configured to regulate the amount of temperature
treatment medium expelled from the outlet 102 in order to provide for an even
and optimized flow rate thereof. The control unit 118 may also be in
communication with sensors such as temperature and/or pressure sensors
arranged in or adjacent the rack 101 in order to receive sensor data and control
the temperature and/or pressure of the medium expelled from the outlet 102 to
achieve a desired temperature treatment.

Fig. 8a illustrates a flow chart of a method 200 for temperature treatment
of packaging containers stacked in a rack 101. The order in which the steps of
the method 200 are described and illustrated should not be construed as
limiting and it is conceivable that the steps can be performed in varying order. A
method 200 is thus provided. The method 200 comprises expelling 201 a
temperature treatment medium from an outlet 102 arranged adjacent a center
position 103 of the rack for propagating 202 the temperature treatment medium
from the outlet 102 towards a periphery 104 of the rack 101. The method 200
thus provides for the advantageous benefits as described above in relation to
the retort 100 and Figs. 1 - 7.

Fig. 8b illustrates another flow chart of a method 200 for temperature
treatment of packaging containers stacked in a rack 101. The order in which the
steps of the method 200 are described and illustrated should not be construed
as limiting and it is conceivable that the steps can be performed in varying
order. The method 200 may comprise rotating 203 the rack around a rotational
axis 105 arranged approximately at the center position 103, as discussed
above.

Further, the method 200 may comprise expelling 204 a temperature
treatment medium from a secondary outlet 110, 110°, arranged between the
rack 101 and a rotatable drum 109 in which the rack 101 is arranged and
adjacent a perimeter 112 of the drum 109.

The method 200 may comprise expelling 205 a temperature treatment
medium from a third outlet 111, 111°, arranged outside a perimeter 112 of a
rotatable drum 109 in which the rack 101 is arranged.

The method 200 may comprise expelling 206 a temperature treatment
medium from the second 110, 110’, and the third outlet 111, 111°, arranged
inside and outside of the perimeter 112, respectively.

The temperature treatment medium may comprise water, steam or air.

The present invention has been described above with reference to specific
examples. However, other examples than the above described are equally
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possible within the scope of the invention. The different features and steps of
the invention may be combined in other combinations than those described.
The scope of the invention is only limited by the appended patent claims.

More generally, those skilled in the art will readily appreciate that all
parameters, dimensions, materials, and configurations described herein are
meant to be exemplary and that the actual parameters, dimensions, materials,
and/or configurations will depend upon the specific application or applications
for which the teachings of the present invention is/are used.
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Claims

1. A retort (100) for temperature treatment of packaging containers, the
retort comprises

a rack (101) configured for receiving packaging containers for a stacked
arrangement thereof,

an outlet (102) for a temperature treatment medium, wherein the outlet is
arranged adjacent a center position (103) of the rack whereby the temperature
treatment medium can propagate from the outlet towards a periphery (104) of
the rack.

2. Retort according to claim 1, wherein the rack is rotatable around a
rotational axis (105) arranged approximately at the center position.

3. Retort according to claim 2, wherein the outlet is arranged such that the
temperature treatment medium can propagate from the center position towards
the periphery by centrifugal forces as the rack rotates around the rotational axis.

4. Retort according to any of claims 1 — 3, wherein the outlet is
omnidirectional for a circumferential and/or spherical distribution of temperature
treatment medium through the rack and towards the periphery.

5. Retort according to any of claims 1 — 4, wherein the outlet extends
along an outlet length (106) in a longitudinal direction (107) through the center
position, whereby the temperature treatment medium can propagate from a
position along the outlet length towards the periphery of the rack.

6. Retort according to claim 5, wherein the outlet length corresponds
substantially to a length (108) of the rack in a direction parallel with the outlet
length.

7. Retort according to claim 2 and 6, wherein the longitudinal direction of
the outlet length is parallel with the rotational axis.

8. Retort according to any of claims 1 — 7, comprising
a rotatable drum (109) into which the rack is arranged, and
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12

a secondary outlet (110) for a temperature treatment medium arranged
between the rack and the drum adjacent a perimeter (112) of the drum.

9. Retort according to any of claims 1 — 7, comprising

a rotatable drum (109) into which the rack is arranged, and

a third outlet (111) for a temperature treatment medium arranged outside a
perimeter (112) of the drum.

10. Retort according to claims 8 and 9, wherein the second and third outlet
is arranged inside and outside of the perimeter, respectively.

11. Retort according to any of claims 1 — 10, wherein the rack comprises
channels (113) through which the temperature treatment medium can
propagate evenly through the rack from the center position to the periphery.

12. A method (200) for temperature treatment of packaging containers
stacked in a rack (101), the method comprising;

expelling (201) a temperature treatment medium from an outlet (102)
arranged adjacent a center position (103) of the rack for propagating (202) the
temperature treatment medium from the outlet towards a periphery (104) of the
rack.

13. Method according to claim 12, comprising
rotating (203) the rack around a rotational axis (105) arranged
approximately at the center position.

14. Method according to claim 12 or 13, comprising

expelling (204) a temperature treatment medium from a secondary outlet
(110) arranged between the rack and a rotatable drum (109) in which the rack is
arranged and adjacent a perimeter (112) of the drum.

15. Method according to claim 12 or 13, comprising

expelling (205) a temperature treatment medium from a third outlet (111)
arranged outside a perimeter (112) of a rotatable drum (109) in which the rack
is arranged.

16. Method according to claims 14 and 15, comprising
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expelling (206) a temperature treatment medium from the second and third
outlet arranged inside and outside of the perimeter, respectively.

17. Method according to any of claims 12 — 16, wherein the temperature
5 treatment medium comprises water, steam or air.

10
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