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container

(57) Container (1) comprising at least one double
wall (2) having a bottom wall member (3) and an inner
and an outer wall member (4,5). The inner wall member
(4) and outer wall member (5) each has a bottom edge
(6,7) and an upper edge (8,9), and are spaced from each
other. The inner and outer wall member (4,5) are con-
nected to each other by the bottom wall member (3) at
their respective bottom edges (6,7). The bottom wall
member (3), inner and outer wall member (4,5) enclose
an intermediate space (10). At least one hermetically
sealed bag (11,12) of flexible, air tight material is ar-
ranged in the intermediate space (10), has at least one
sealed opening (13), and is further filled with insulation
material. Said bag (11,12) is evacuated. In a method of
insulating a double wall (2) of a container (1) the at least
one bag (11,12) is arranged in the intermediate space
(10) such that the at least one opening (13) is accessible
from the upper side. The bag (11,12) is filled with insu-
lation material via the at least one opening (13), where
after an evacuation pressure is applied on the inside of
the bag (11,12), and after a sufficient vacuum has been
reached the at least one opening (13) of the bag (11,12)
is hermetically sealed.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to the art of thermally in-
sulated containers (e.g. freight containers) or cabinet
structures (such as refrigerators) and more particularly
relates to a container comprising at least one double wall
provided with insulation material.

BACKGROUND ART

[0002] Such a cabinet structure is for example known
from US-A-6,109,712. In this known cabinet structure an
insulation material is placed atop a first wall portion of
the cabinet before the cabinet is assembled. A barrier
sheet, e.g. a metallic foil, is positioned over the insulation
material such that annular edge portions extending over
the insulation material is in contact with the wall portion.
The annular edge portions are sealed to the wall portion
after which the space surrounded by the barrier sheet
and the wall portion is evacuated, and the barrier sheet
is hermetically sealed. The cabinet is assembled such
that another wall portion is positioned at the side of the
insulation material opposite the first wall portion, and a
second insulation material, preferably polyurethane
foam, is injected between the two walls. One of the dis-
advantages of such insulation is that the thickness of the
final insulation material is irreproducible and can display
variations in thickness and thus insulation properties.
Furthermore folding of the annular edge seal can occur
which, together with the permeable nature of the wall
portion can over time lead to loss of vacuum and thus
insulation. In addition in particular it is not possible to
arrange such insulation material in corner areas of a con-
tainer or a cabinet structure leading to a less favourable
insulation, and in corner areas only the second insulation
material (e.g. polyurethane foam) can be applied. Be-
sides, the metallic foil is very sensitive and just a minor
impact may lead to a disruption of the hermetic seal lead-
ing to loss of vacuum and thus thermal insulation. Due
to these problems such insulation is insufficient for use
in professional construction environment, and thus is not
suitable for e.g. vacuum insulated air freight containers.
[0003] Another manner of insulating containers or cab-
inets is by using prefabricated, and preformed vacuum
insulation panels (VIPs), which comprise a hermetically
sealed aluminium barrier surrounding granular insulation
material. These VIPs are produced in predetermined di-
mensions and placed next to each other to cover a re-
spective wall of the container or cabinet. This manner of
insulation provides the problem that due to the predeter-
mined dimensions of the VIPs it is not always possible
to correctly insulate containers or cabinets with non-
matching dimensions. In addition the aluminium barrier
is very fragile, and in particular at places where two VIPs
are put next to each other thermal leakage can occur.

SUMMARY OF THE INVENTION

[0004] It is an object of the invention to provide a con-
tainer comprising at least one double wall which is insu-
lated in accordance with the requirements of daily use,
in for example the air transport sector, with respect to
construction, durability and maintenance. In addition it is
an object of the invention to provide a correct and durable
insulation of containers or cabinets also in corner areas
of such containers or cabinets and irrespective of the
dimensions of such containers or cabinets. Furthermore
it is an object of the invention to provide a method of
insulating a double wall of a container which provides the
possibility of insulating containers in-situ.
[0005] In order to obtain at least part of at least one of
these problems the present invention provides a contain-
er comprising at least one double wall, said double wall
having a bottom wall member and an inner and an outer
wall member, said inner wall member and outer wall
member each having a bottom edge and an upper edge,
said inner wall member and outer wall member being
spaced from each other and connected to each other by
the bottom wall member at their respective bottom edges,
said bottom wall member, inner wall member and outer
wall member enclosing an intermediate space, wherein
said intermediate space comprises at least two hermet-
ically sealed bags, each bag being of flexible, air tight
material, each of said bags being arranged in the inter-
mediate space and having at least one sealed opening,
each of said bags further being filled with insulation ma-
terial, each bag being evacuated, said bags each having
opposite side edges extending substantially perpendic-
ular to the bottom wall member, and wherein said bags
overlap each other at their side edges. Since the bags
overlap one another it is possible to insulate all the space
between the inner and outer wall member thus reducing
thermal leakage.
[0006] In case the double wall of the container com-
prises a corner, an improved thermal insulation is ob-
tained in the embodiment of a container of the invention
in which said at least one bag comprises a first side edge
and a second side edge, said first side edge being posi-
tioned on one side with respect to the corner and said
second side edge being positioned on the other side of
the corner.
[0007] In a further embodiment of a container accord-
ing to the invention each bag is provided on its inner side
with a profiled element which extends in the direction of
the side edge thereof, said profiled element having an
engagement part, the engagement parts two overlapping
two bags being in engagement with each other. In this
way also in case the container is subjected to extreme
vibration or handling, the overlap of the two overlapping
bags persists.
[0008] A particular suitable insulation material for a
container according to the invention is a granular mate-
rial, preferably composed of silica grains.
[0009] In still a further embodiment of a container ac-
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cording to the invention, the at least one sealed opening
is fitted with a tubular connection, said tubular connection
being recessed. In this way the tubular connection does
not protrude which makes the hermetically sealed bag
less fragile, and thus the thermal insulation more durable.
In addition a more durable insulation can be obtained
when said flexible, air tight material is an impact resistant
plastic material.
[0010] The invention further relates to a method of in-
sulating a double wall of a container, said method com-
prises the steps of:

- providing a container comprising at least one double
wall, said double wall having a bottom wall member
and an inner and an outer wall member, said inner
wall member and outer wall member each having a
bottom edge and an upper edge, said inner wall
member and outer wall member being spaced from
each other and connected to each other by the bot-
tom wall member at their respective bottom edges,
said bottom wall member, inner wall member and
outer wall member enclosing an intermediate space,
said intermediate space being accessible from an
upper side of the double wall defined by the upper
edges of the inner wall member and the outer wall
member;

- providing at least one bag of flexible, air tight mate-
rial, said at least one bag being hermetically sealed
with the exception of at least one opening;

- arranging the at least one bag in the intermediate
space such that the at least one opening is accessi-
ble from the upper side;

- filling the bag with insulation material via the at least
one opening;

- after the bag has been filled with insulation material,
connecting the at least one opening to an evacuation
system and applying an evacuation pressure on the
inside of the bag; and

- after a sufficient vacuum has been reached hermet-
ically sealing the at least one opening of the bag. In
this way it is possible to in-situ and custom made
insulate containers having double walls.

[0011] In an embodiment of a method according to the
invention, in which the method comprises the steps of
providing said double wall with a corner, providing said
at least one bag with a first side edge and a second side
edge, and arranging said at least one bag in the corner
of the double wall such that said first side edge being
positioned on one side with respect to the corner and
said second side edge being positioned on the other side
of the corner, it is effectively and easy possible to cor-
rectly insulate corner areas of containers or cabinets.
[0012] In a further embodiment of a method according
to the invention, the method further comprises the steps
of:

- providing at least two bags of flexible, air tight ma-

terial, each of said bags being hermetically sealed
with the exception of at least one opening; providing
each of the bags with opposite side edges;

- arranging at least two bags in said intermediate
space such that the at least one opening of each bag
is accessible from the upper side, such that the side
edges extend substantially perpendicular to the bot-
tom wall member of the double wall, and such that
the bags overlap each other at respective side edg-
es;

- filling each of the bags with insulation material via
the at least one opening;

- after each of the bags has been filled with insulation
material, connecting the at least one opening to an
evacuation system and applying an evacuation pres-
sure on the inside of the bag;

- after a sufficient vacuum has been reached hermet-
ically sealing the at least one opening of each of the
bags; and

- the step of arranging the bags in the intermediate
space is performed such that the amount of overlap
is such that after evacuation of both bags the bags
still overlap each other. By overlapping the bags ther-
mal leakages paths from the inner wall member to
the outer wall member and vice versa are at least
largely prevented. Preferably the method comprises
the step of providing each bag on its inner side with
a profiled element which extends in the direction of
the side edge thereof, each profiled element having
an engagement part, and the step of arranging the
at least two bags in the intermediate space such that
after the evacuation pressure has been applied on
the bags the engagements parts of the profiled ele-
ments of two overlapping bags engage each other.

[0013] Although at least one opening in a bag suffices
for filling the bag with insulation material and evacuating
the bag, for larger bags it is advantageous that the meth-
od comprises the step of providing said at least one bag
with at least one filling opening for filling the bag with
insulation material and with at least one separate evac-
uation opening, and the step of sealing all said openings
after a sufficient vacuum has been reached. By using
more openings the method can be performed faster and
thus more economical. Preferably an embodiment of a
method according to the invention comprises the step of
closing the double wall by connecting a top wall member
to the upper edges of the inner wall member and the
outer wall member.
[0014] A very reproducible and effective filling of the
bag with insulation material leading to an optimal thermal
insulation can be obtained in a preferred embodiment of
a method according to the invention in which during the
step of filling the at least one bag with insulation material
the double wall is vibrated. Preferably the method com-
prises at least one step chosen from the group consisting
of: using as insulation material granular material, prefer-
ably silica grains, and using as flexible material impact
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resistant plastic.
[0015] Further features and advantages of the present
invention will appear from reading the description which
follows, provided by way of nonlimiting example and with
reference to the accompanying drawing, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Figure 1 is a schematic view partly in cross-section,
partly in perspective of a corner part of a double wall
of a container in accordance with the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0017] With reference to Figure 1 a method of insulat-
ing a double wall of a container in accordance with the
present invention will now be elucidated.
[0018] In said method a container 1 is provided, which
container 1 comprises at least one double wall 2. The
double wall 2 has a bottom wall member 3, an inner wall
member 4 and an outer wall member 5. The inner wall
member 4 and outer wall member 5 each has a bottom
edge 6; 7 and an upper edge 8; 9. The inner wall member
4 and outer wall member 5 are spaced from each other
and connected to each other by the bottom wall member
3 at their respective bottom edges 6; 7. The bottom wall
member 3, the inner wall member 4 and outer wall mem-
ber 5 enclose an intermediate space 10 which is acces-
sible from an upper side of the double wall 2 defined by
the upper edges 8; 9 of the inner wall member 4 and the
outer wall member 5.
[0019] In the embodiment shown in Figure 1 two bags
11, 12 (partly) of flexible, air tight material are indicated.
It will be clear for a person skilled in the art that in de-
pendency of the dimensions of the double wall and the
bags more (or fewer) bags can be used to insulate the
complete intermediate space.
[0020] Both bags 11, 12 are hermetically sealed with
the exception of at least one opening 13 (only the opening
13 for the bag 11 is visible in Figure 1), which is accessible
from the upper side. In the shown embodiment only one
opening 13 is present for both evacuation and filling (to
be discussed later), but it is apparent that more openings
can be present and that separate openings for evacua-
tion and filling can be present in different embodiments
of the invention. An impact resistant, flexible plastic is
used for the bags which is impervious for air. In different
embodiments of the inventions other materials for the
bags which allow the long-term evacuation of the bags
can be used.
[0021] As can be seen in Figure 1 the first bag 11 com-
prises a first side edge 14 and a second side edge 15,
and the bag 11 is arranging such that said first side edge
14 is positioned on one side with respect to the corner
16 and said second side edge 15 is positioned on the

other side of the corner 16. The bag 11 thus extends over
the corner area of the double wall 2. The second bag 12
also comprises side edges (one of which with reference
number 17 is visible in Figure 1). All these side edges
14, 15; 17 extend substantially perpendicular to the bot-
tom wall member 3 of the double wall 2.
[0022] The bags 11, 12 are arranged in the intermedi-
ate space 10 such that the bags 11, 12 overlap each
other at respective side edges 15; 17.
[0023] In the embodiment shown in Figure 1 each bag
11, 12 is provided on its inner side with a profiled element
18, 19; 20 which extends in the direction of the side edge
14, 15; 17 thereof. Each profiled element 18, 19; 20 has
an engagement part 18a, 19a; 20a, in the shown embod-
iment formed by an L-shaped arm extending substantially
perpendicular to the plane of the inner and outer wall
members 4, 5. The profiled elements comprises rounded
of edges to prevent damaging the bags. Please note that
it will be clear for a person skilled in the art that other
profiled elements comprising engagement parts can be
used in different embodiments.
[0024] When the bags 11, 12 are correctly arranged
as shown in Figure 1, each of the bags 11, 12 is filled
with insulation material, in the present embodiment with
silica grains, via the opening 13. 14. During filling the
bags 11, 12 with insulation material the double wall con-
struction 2 is vibrated by moving a platform 21 on which
the double wall construction 2 is supported in different
directions as indicated by the arrows. This vibration re-
sults in a proper filling of the bags with granular material.
[0025] After each of the bags 11, 12 has been filled
with insulation material, the opening 13 is connected to
an evacuation system (known per se) and an evacuation
pressure is applied on the inside of the bags 11, 12. As
a result of the application of an evacuation pressure the
dimension of the bags 11, 12 is reduced, thereby causing
the profiled elements 19, 20 to move away from each
other. At a certain moment the engagement parts 19a,
20a engage one another so that the initially realized over-
lap of the two bags 11, 12 remains.
[0026] After a sufficient vacuum has been reached in
the bags 11, 12, the opening 13 is hermetically sealed
by any known means, resulting in a vacuum insulated
container.
[0027] The upper side of the double wall 2 can be
closed by connecting a top wall member (not shown in
Figure 1) to the upper edges 8, 9 of the inner wall member
4 and the outer wall member 5.
[0028] Please note that in the rare case one of the bags
is damaged and the hermetical seal is compromised re-
placement of said bags can be easily performed.
[0029] Thus a container 1 with an isolated double wall
2 is obtained in which said double wall 2 has a bottom
wall member 3 and an inner wall member 4 and an outer
wall member 5. Said inner wall member 4 and outer wall
member 5 each has a bottom edge 6, 7 and an upper
edge 8, 9 and are spaced from each other and connected
to each other by the bottom wall member 3 at their re-

5 6 



EP 2 615 042 A1

5

5

10

15

20

25

30

35

40

45

50

55

spective bottom edges 6, 7. The bottom wall member 3,
inner wall member 4 and outer wall member 5 enclose
an intermediate space 10, in which at least one hermet-
ically sealed bag 11, 12 of flexible, air tight material is
arranged. The bags 11, 12 are arranged in the interme-
diate space 10 and have at least one sealed opening 13,
which is recessed in order not to protrude from the bag.
Each bag 11, 12 is filled with insulation material (prefer-
ably silica grains) and is evacuated.

Claims

1. Container comprising at least one double wall, said
double wall having a bottom wall member and an
inner and an outer wall member, said inner wall mem-
ber and outer wall member each having a bottom
edge and an upper edge, said inner wall member
and outer wall member being spaced from each oth-
er and connected to each other by the bottom wall
member at their respective bottom edges, said bot-
tom wall member, inner wall member and outer wall
member enclosing an intermediate space, wherein
said intermediate space comprises at least two her-
metically sealed bags, each bag being of flexible, air
tight material, each of said bags being arranged in
the intermediate space and having at least one
sealed opening, each of said bags further being filled
with insulation material, each bag being evacuated,
said bags each having opposite side edges extend-
ing substantially perpendicular to the bottom wall
member, and wherein said bags overlap each other
at their side edges.

2. Container according to claim 1, wherein said double
wall comprises a corner, said at least one bag com-
prises a first side edge and a second side edge, said
first side edge being positioned on one side with re-
spect to the corner and said second side edge being
positioned on the other side of the corner.

3. Container according to claim 1 or 2, wherein each
bag is provided on its inner side with a profiled ele-
ment which extends in the direction of the side edge
thereof, said profiled element having an engagement
part, the engagement parts two overlapping two
bags being in engagement with each other.

4. Container according to any one of the preceding
claims, wherein the insulation material is a granular
material, preferably composed of silica grains.

5. Container according to any one of the preceding
claims, wherein the at least one sealed opening is
fitted with a tubular connection, said tubular connec-
tion being recessed.

6. Container according to any one of the preceding

claims, wherein said flexible, air tight material is an
impact resistant plastic material.

7. Method of insulating a double wall of a container,
said method comprises the steps of:

- providing a container comprising at least one
double wall, said double wall having a bottom
wall member and an inner and an outer wall
member, said inner wall member and outer wall
member each having a bottom edge and an up-
per edge, said inner wall member and outer wall
member being spaced from each other and con-
nected to each other by the bottom wall member
at their respective bottom edges, said bottom
wall member, inner wall member and outer wall
member enclosing an intermediate space, said
intermediate space being accessible from an
upper side of the double wall defined by the up-
per edges of the inner wall member and the outer
wall member;
- providing at least one bag of flexible, air tight
material, said at least one bag being hermetical-
ly sealed with the exception of at least one open-
ing;
- arranging the at least one bag in the interme-
diate space such that the at least one opening
is accessible from the upper side;
- filling the bag with insulation material via the
at least one opening;
- after the bag has been filled with insulation ma-
terial, connecting the at least one opening to an
evacuation system and applying an evacuation
pressure on the inside of the bag; and
- after a sufficient vacuum has been reached
hermetically sealing the at least one opening of
the bag.

8. Method according to claim 7, wherein the method
comprises the steps of providing said double wall
with a corner, providing said at least one bag with a
first side edge and a second side edge, and arrang-
ing said at least one bag in the corner of the double
wall such that said first side edge being positioned
on one side with respect to the corner and said sec-
ond side edge being positioned on the other side of
the corner.

9. Method according to claim 7 or 8, wherein the meth-
od further comprises the steps of:

- providing at least two bags of flexible, air tight
material, each of said bags being hermetically
sealed with the exception of at least one open-
ing; providing each of the bags with opposite
side edges;
- arranging at least two bags in said intermediate
space such that the at least one opening of each
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bag is accessible from the upper side, such that
the side edges extend substantially perpendic-
ular to the bottom wall member of the double
wall, and such that the bags overlap each other
at respective side edges;
- filling each of the bags with insulation material
via the at least one opening;
- after each of the bags has been filled with in-
sulation material, connecting the at least one
opening to an evacuation system and applying
an evacuation pressure on the inside of the bag;
- after a sufficient vacuum has been reached
hermetically sealing the at least one opening of
each of the bags; and
- the step of arranging the bags in the interme-
diate space is performed such that the amount
of overlap is such that after evacuation of both
bags the bags still overlap each other.

10. Method according to claim 9, wherein the method
comprises the step of providing each bag on its inner
side with a profiled element which extends in the
direction of the side edge thereof, each profiled ele-
ment having an engagement part, and the step of
arranging the at least two bags in the intermediate
space such that after the evacuation pressure has
been applied on the bags the engagements parts of
the profiled elements of two overlapping bags en-
gage each other.

11. Method according to any one of the claims 7 - 10,
wherein the method comprises the step of providing
said at least one bag with at least one filling opening
for filling the bag with insulation material and with at
least one separate evacuation opening, and the step
of sealing all said openings after a sufficient vacuum
has been reached.

12. Method according to any one of the claims 7 - 11,
wherein the method comprises the step of closing
the double wall by connecting a top wall member to
the upper edges of the inner wall member and the
outer wall member.

13. Method according to any one of the claims 7 - 12,
wherein the method comprises the step of vibrating
the double wall during the step of filling the at least
one bag with insulation material.

14. Method according to any one of the claims 7 - 13,
wherein the method comprises at least one step cho-
sen from the group consisting of: using as insulation
material granular material, preferably silica grains,
and using as flexible material impact resistant plas-
tic.
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