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(54) APPARATUS AND METHOD FOR PROVIDING HEAT TRANSFER

(67)  In order to overcome the limitations and prob-
lems that earlier apparatus and methods have experi-
enced, a bag for dry ice (46) is proposed, comprising:

- a container having a chamber (44) therein for receiving
the dry ice (46);

- a first layer (52) of insulation at the chamber (44) con-
structed and arranged to provide afirst heat transfer rate;

and
- a second layer (50) of insulation at the chamber (44)
spaced apart from the first layer (52) of insulation, and
constructed and arranged to provide a second heat trans-
fer rate greater than the first transfer rate.

A related method of providing heat transfer is also
provided.
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Description
Technical field of the present invention

[0001] The presentinvention relates to apparatus and
methods to transport perishable products such as for ex-
ample food products which must remain chilled or frozen
for delivery to recipient locations.

Technological background of the present invention

[0002] Delivery of products, such as for example home
delivery of grocery products, has many challenges in or-
der to deliver the food in a non-perishable state. One
challenge is to provide a cost effective, nonreturnable
container for the food product capable of maintaining
same in a chilled or frozen state when the container with
groceries will be exposed to external or ambient temper-
atures during transport to and at the recipient location,
such as a home or business.

Disclosure of the presentinvention: object, solution,
advantages

[0003] Starting from the disadvantages and shortcom-
ings as described above as well as taking the prior art
as discussed into account, an object of the present in-
vention is to overcome the limitations and problems that
earlier apparatus and methods have experienced.
[0004] This object is accomplished by an apparatus
comprising the features of claim 1 or of claim 9 as well
as by a method comprising the features of claim 11. Ad-
vantageous embodiments, expedientimprovements and
other optional features of the present invention are set
forth herein and disclosed in the respective dependent
claims.

[0005] The present invention basically provides for a
delivery container, in particular for a disposable food
product transport box and ice pouch, designed for inex-
pensive construction and which can be mass produced
at low cost, and which can be reuseable, non-returnable,
and/or recyclable.

[0006] There is therefore provided a bag for dry ice,
which includes a container having a chamber therein for
receiving the dry ice; a first layer of insulation, especially
of bubble wrap, atthe chamber constructed and arranged
to provide a first heat transfer rate; and a second layer
of insulation, especially of bubble wrap, at the chamber
spaced apart from the first layer of insulation, and con-
structed and arranged to provide a second heat transfer
rate greater than the first transfer rate.

[0007] According to an advantageous embodiment of
the present invention, a top may be constructed and ar-
ranged to seal the chamber with the dry ice therein; in
particular, the top may have a releasably engageable
seal of for example tongue and groove construction, me-
chanical crimping, heat sealing, pressure sealing or any
other method of mechanical closure, in order to close off
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or seal access to the chamber after the dry ice has been
deposited into the chamber.

[0008] A pre-determined amount of the dry ice may be
loaded into the snow bag either manually or via automa-
tion.

[0009] In an expedient embodiment of the present in-
vention, a first sidewall may be positioned to support the
firstlayer, a second sidewall may be positioned to support
the second layer, and at least one vent hole in the second
sidewall may permit vapour from the dry ice to be ex-
hausted from said chamber. The construction of the snow
bag permits only the escape or exhaust of vapour through
the vent hole(s) and thereby prevents a user or handler
of the snow bag from physically contacting the dry ice
and being subjected to ice burn.

[0010] In orderto enable the snow bag to be of flexible
construction, the container and the first and second lay-
ers may favourably be constructed of flexible material.
[0011] According to a preferred embodiment of the
present invention, a transport container may have a
space therein for receiving the bag, and a cover to close-
offthe space when the bag is disposed therein. The trans-
port container may advantageously be constructed of
cardboard, in particular comprising a substance to facil-
itate biodegradation of said cardboard.

[0012] Construction of the transport container with cor-
rugated cardboard provides for natural ventilation from
the container without adversely impacting the truck, ship-
ping container, etc. that is transporting the apparatus or
a plurality of apparatus for many different recipients.
[0013] Inanexpedient manner, the transport container
may comprise a plurality of compartments, each one of
said plurality of compartments, especially differently,
sized and shaped to receive a corresponding bag. That
is, the transport container may favourably be compart-
mentalized so that one of the grocery bags is in its own
compartment having the necessary one of the snow bags
deposited thereon to provide for a chilled atmosphere;
while the other grocery bag is in its own compartment
within the transport container and has another snow bag
deposited thereon to maintain the food products in the
grocery bag in a frozen state.

[0014] According to a preferred embodiment of the
present invention, the transport container may comprise
insulation material lining the space; to facilitate control
of an atmosphere at the interior space, an inner surface
of the sidewalls of the transport container may advanta-
geously be provided with insulation material, for example
selected from the group consisting of bubble wrap, high
density foam, and a combination thereof.

[0015] There is also provided a dry ice bag for trans-
porting groceries, which includes a flexible pouch having
a space therein for containing dry ice; a plurality of insu-
lation liners in the space, each of said insulation liners
providing a separate and distinct heat transfer rate; at
least one hole in the flexible pouch proximate one of the
plurality of insulation liners having a lowest heat transfer
rate and through which vapour from the dry ice may be
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exhausted from the space; and optionally an opening to
the space, said opening sealed closed after the dry ice
is delivered into said space.

[0016] There is further provided a method of providing
heat transfer for products, in particular for groceries or
other food products, to be transported, which includes
positioning the product for transport; providing a contain-
er having a chamber therein for receiving, in particular a
(pre-)determined amount of, the dry ice, a first layer of
insulation at the chamber constructed and arranged to
provide a first heat transfer rate, and a second layer of
insulation atthe chamber spaced apart from the first layer
of insulation, and constructed and arranged to provide a
second heat transfer rate greater than the first transfer
rate; and orientating the container with one of the first
and second layers facing the product, in particular con-
tacting the container with the products.

[0017] In an advantageous manner, the chamber may
be sealed closed after the receiving of said dry ice in said
chamber, especially by a releasably engageable seal of
for example tongue and groove construction, mechanical
crimping, heat sealing, pressure sealing or any other
method of mechanical closure, in order to close off or
seal access to the chamber after the dry ice has been
deposited into the chamber.

[0018] The container may expediently be transported
to a remote location for receipt of the products, and may
favourably be returned for subsequent use.

Brief description of the drawings

[0019] For a more complete understanding of the
present embodiment disclosures and as already dis-
cussed above, there are several options to embody as
well as to improve the teaching of the present invention
in an advantageous manner. To this aim, reference may
be made to the claims dependent on claim 1 as well as
on claim 9 as well as on claim 11; further improvements,
features and advantages of the presentinvention are ex-
plained below in more detail with reference to particular
and preferred embodiments by way of non-limiting ex-
ample and to the appended drawing figures taken in con-
junction with the following description of exemplary em-
bodiments, of which:

FIG. 1  shows a cross-section side plan view of a dis-
posable transport apparatus embodiment ac-
cording to the present invention, said appara-
tus working according to the method of the
present invention;

FIG.2 shows a side perspective view of an element
of the apparatus shown in FIG. 1;

FIG.3 shows a cross-section top plan view of the el-
ement shown in FIG. 2; and

FIG.4 showsastop perspective view in cross-section
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of the apparatus of FIG. 1.

[0020] In the appended drawing figures, like equip-
ment is labelled with the same reference numerals
throughout the description of FIG. 1 to FIG. 4.

Detailed description of the drawings; best way of em-
bodying the present invention

[0021] Before explaining the inventive embodiments in
detail, it is to be understood that the present invention is
not limited in its application to the details of construction
and arrangement of parts illustrated in the accompanying
drawings, since the presentinvention is capable of other
embodiments and being practiced or carried out in vari-
ous ways. Also, it is to be understood that the phraseol-
ogy or terminology employed herein is for the purpose
of description and not of limitation.

[0022] In the following description, terms such as hor-
izontal, upright, vertical, above, below, beneath and the
like, are used solely for the purpose of clarity illustrating
the present invention and should not be taken as words
of limitation. The drawings are for the purpose of illus-
trating the present invention and is not intended to be to
scale.

[0023] The presentembodiments provide a disposable
food product transport box which does not have to be
returned by the recipient and is manufactured from recy-
clable materials.

[0024] In general and referring to FIG.1 to FIG. 4, an
apparatus 10 of the present inventive embodiments in-
cludes a transport box, such as for example a corrugated
cardboard box, used as the outer shell of the container
for the apparatus. The container includes an open end
having for example a top or flaps which can be opened
for access to the interior of the container and closed for
shipment of the products, such as grocery products, to
the recipient.

[0025] An interior space of the container is provided
with an insulation material liner, such as for example bub-
ble wrap, to line the bottom and sides of the container.
The insulation liner can be a single piece precut to the
interior volume of the container or alternatively, the insu-
lation liner can be a plurality of inserts each also precut
and nested inside the container at specific regions to line
the bottom and sidewalls of same.

[0026] If bubble wrap is used for the insulation liner,
the size of the bubbles and density of same can be se-
lected based upon the atmosphere in the container that
is to be used to ship the food products, groceries, etc.,
providing a chilled or frozen atmosphere.

[0027] The apparatus 10 also includes a snow bag or
pouch having a relatively thin profile constructed from,
for example bubble wrap and in which is contained a
predetermined amount of CO, snow or pellets. That is,
the snow bag, as more clearly shown in FIG. 2 and in
FIG. 3, includes a space or chamber therein in which the
CO, snow or pellets are contained.
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[0028] Referring to FIG. 2 and to FIG. 3, the snow bag
is shown in more detail when it is filled with dry ice and
thereafter sealed for use in the container when the gro-
cery products are shipped. As shown in FIG. 2 and in
FIG. 3, a top and bottom of the snow bag is sealed to the
sidewall to provide the bag or pouch, and bubble wrap
is disposed at an interior of the sidewall as more clearly
shown in FIG. 3 for a purpose described hereinafter.
[0029] One sidewall of the bag is provided with rela-
tively thin or smaller sized bubble wrap and has at least
one and for most applications, a plurality of holes through
the sidewall in fluid communication with an interior space
ofthe pouch wherein the CO, snow or pelletsis disposed.
An opposite side of the wall has relatively larger sized or
thicker bubble wrap and is without holes.

[0030] The effect of the sidewall with the holes and the
relatively thinner bubble wrap allows for the escape of
CO, vapour during the sublimation of dry ice in the pouch.
That same side of the bag provides for an increase in
heat flux for greater heat removal with respect to grocery
products facing or in close proximity to such sidewall.
[0031] The opposite sidewall with the thicker bubble
wrap and no holes therethrough provides for less heat
removal from the grocery products when placed in close
proximity or facing same.

[0032] Referring in particular to FIG. 1, the apparatus
10 is shown constructed as a transport box 12 which, in
effect, can be an open ended container having an open
end 14 disposed for most applications, at a top 16 of the
transport box. Such construction facilitates loading of the
apparatus 10. The transport box 12 is formed from a plu-
rality of sidewalls 18, one of such sidewalls providing a
bottom 20 of the box.

[0033] The sidewalls 18 define an interior space 22 or
chamber for the transport box 12. The interior space 22
is sized and shaped to receive at least one and for many
applications a plurality of grocery bags 24 or other food
products. The top 16 is movable in and out of position
with respect to the open end 14 and the interior space
22 to provide access to same for loading and discharge
as will be described hereinafter.

[0034] The sidewalls 18, including the top 16 and the
bottom 20, may be constructed of thermally insulateable
material. Alternatively, or in addition thereto, an inner sur-
face 26 of the sidewalls 18 may be provided with insula-
tion material 28. The insulation material 28 may include
bubble wrap, high density foam, or a combination, by way
of example only, to line the inner surface 26 of the trans-
port box 12 to facilitate control of an atmosphere 30 at
the interior space 22.

[0035] A snow bag 32 is constructed and arranged to
be disposed at the interior space 22 of the transport box
12. The snow bag 32 as mentioned above contains a
predetermined amount of CO, snow 46 or pellets (dry
ice).

[0036] Referring also to FIG. 2 and to FIG. 3, the snow
bag 32 is shown with more specificity. The snow bag 32
may be of flexible or firm construction. As shown in FIG.
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2andin FIG. 3, the snow bag 32 includes opposed sides
34, 36, a top 38 and a bottom 40. The top 38 is provided
with an opening 42 in communication with a chamber 44
within the snow bag 32. The opening 42 is provided for
introduction of the CO, snow 46 or pellets into the cham-
ber 44.

[0037] The top 38 may have a releasably engageable
seal 48 of for example tongue and groove construction,
in order to close off or seal access to the chamber 44
after the CO, snow 46 has been deposited into the cham-
ber. A pre-determined amount of the CO, snow 46 or
pellets is loaded into the snow bag 32 either manually or
via automation.

[0038] An interior surface of each one of the sides 34,
36 is provided with a layer of insulation material such as
for example bubble wrap. Referring in particular to FIG.
3, the side 34 is provided with a bubble wrap layer 50,
while the side 36 is provided with another bubble wrap
layer 52. The bubble wrap layer 50 is of a lesser or thinner
construction than the bubble wrap layer 52. In effect, the
bubble wrap layer 50 provides for greater heat removal
or heat flux with respect to food products at the interior
space 22 of the transport box 12.

[0039] In contrast, the bubble wrap layer 52 provides
for less heat removal, i. e. for a lesser amount of heat
removal or a reduced heat flux of the food products at
the interior space 22 of the transport box 12 as will be
described hereinafter. That is, there will be provided a
greater amount of heat removal to occur at the side 34
of the snow bag 32, as compared to the heat removal
which will occur at the side 36 of the snow bag 34.
[0040] The side 34 is also provided with a plurality of
vent holes 54 positioned either randomly or in an ar-
ranged pattern at the side 34 shown for example in FIG.
2. The vent holes 54 may have a diameter ranging of, for
example, from 2 mm to 5 mm.

[0041] In FIG. 4 there is shown the transport box 12
arranged to deliver the grocery bags 24 which are posi-
tioned at the interior space 22 of the transport box and a
pair of the snow bags 32 deposited on top of each one
of the grocery bags for providing heat transfer depending
upon whether the food products need to be chilled or
frozen.

[0042] That is, the transport box 12 may be compart-
mentalized so that one of the grocery bags 24 is in its
own compartment having the necessary one of the snow
bags 32 deposited thereon to provide for a chilled atmos-
phere; while the other grocery bag 24 is in its own com-
partment within the transport box 12 and has another
snow bag 32 deposited thereon to maintain the food prod-
ucts in the grocery bag 24 in a frozen state. The com-
partments may be of different sizes and shapes.

[0043] Duringuse ofthe disposable food producttrans-
port box apparatus 10 of the present invention, either the
chilled or frozen groceries 24 are loaded into the interior
space 22 within the confines of the insulation material
28. The transport box can be any size depending upon
the amount or volume of the grocery products to be
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shipped.

[0044] Construction of the transport box 12 with corru-
gated cardboard provides for natural ventilation from the
container without adversely impacting the truck, shipping
container, etc. that is transporting the apparatus 10 or a
plurality of apparatus for many different recipients.
[0045] If the groceries 24 being shipped are of a chilled
variety, the snow bag 32 is disposed at the top of the
transport box 12 with the larger bubble wrap side without
the holes facing downward exposed to and possibly in
contact with the groceries when the top 16 is or the flaps
are closed. This will maintain the groceries in a chilled
condition. Such an arrangement allows for less heat
transfer between the groceries and the snow bag 32 and
keeps the groceries 24 in a chilled state.

[0046] If, on the other hand, the groceries being trans-
ported are required to be frozen, the snow bag 32 will be
disposed onto the top of the groceries in the container
with the sidewall 34 of the bag having the smaller bubble
wrap 50 and plurality of vent holes 54 facing the groceries
when the top 16 is or the flaps are closed. This arrange-
ment of the snow bag 32 with respect to the groceries
provides for greater heat transfer between the groceries
and the snow bag and maintains a frozen temperature
for the groceries in the container.

[0047] The snow bag 32 can be sealed by mechani-
cally crimping the top 38 atthe opening 42 to the chamber
44 such as for example by using the tongue and groove
construction, mechanical crimping, heat sealing, pres-
sure sealing or any other known method of mechanical
closure.

[0048] The construction of the snow bag 32 permits
only the escape or exhaust of CO, vapour through the
vent holes 54 and thereby prevents a user or handler of
the snow bag from physically contacting the dry ice and
being subjected to ice burn.

[0049] The transport box 12 can be constructed of in-
expensive, readily available shipping materials such as
for example cardboard and bubble wrap as described
above. This willlower costs considerably of the apparatus
10 over existing systems which employ plastic totes and
plastic shipping boxes. Such plastic constructions are
expensive and must be returned for reuse.

[0050] In contrast, the corrugated cardboard and bub-
ble wrap can be disposed of for being subsequently re-
cycled, such as after home delivery. Alternatively, it is
possible to infuse or incorporate into the cardboard other
substances to make the cardboard biodegradable, there-
by further reducing the footprint of disposable materials
with respect to the environment.

[0051] The transport box 12 may also be constructed
of plastic components with same being sized and shaped
to permit stacking for easy storage and recycling of same
for use as constructed.

[0052] It will be understood that the embodiments de-
scribed herein are merely exemplary, and that a person
skilled in the art may make variations and modifications
without departing from the spirit and scope of the present
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invention. All such variations and modifications are in-
tended to be included within the scope of the present
invention as described and claimed herein. It should be
understood that the embodiments described above are
not only in the alternative, but can be combined.

List of reference numerals
[0053]

10 apparatus, in particular disposable food product
transport box apparatus

12 box or container, in particular transport box or
transport container

14  openend

16  cover or top of box or container 12

18  sidewall of box or container 12

20  bottom of box or container 12

22  interior space or chamber

24 product, in particular food product or grocery

26  inner surface of sidewall 18

28 insulation material

30 atmosphere at interior space or chamber 22

32  bagorboxorcontaineror pouch, in particular snow
bag or snow box or snow container or snow pouch

34  second side or second sidewall of bag or box or
container or pouch 32

36 first side or first sidewall of bag or box or container
or pouch 32

38  top of bag or box or container or pouch 32

40  bottom of bag or box or container or pouch 32

42  opening of top 38

44  chamber or space within bag or box or container
or pouch 32

46  chilling substance, in particular dry ice, for example
CO, snow or CO, pellets

48 releasably engageable seal of top 38

50 second insulation layer or second insulation liner,
in particular second bubble wrap layer or second
bubble wrap liner, at second side or second side-
wall 34

52 first insulation layer or first insulation liner, in par-
ticular first bubble wrap layer or first bubble wrap
liner, at first side or first sidewall 36

54  hole, in particular vent hole, at second side or sec-
ond sidewall 34

Claims
1. A bag for dry ice (46), comprising:

- a container having a chamber (44) therein for
receiving the dry ice (46);

- a first layer (52) of insulation at the chamber
(44) constructed and arranged to provide a first
heat transfer rate; and

-asecond layer (50) of insulation at the chamber



9 EP 3 173 357 A1 10

(44) spaced apart from the first layer (52) of in-
sulation, and constructed and arranged to pro-
vide a second heat transfer rate greater than the
first transfer rate.

2. The bag according to claim 1, further comprising

- a first sidewall (36) positioned to support the
first layer (52) of insulation,

- a second sidewall (34) positioned to support
the second layer (50) of insulation,

- at least one vent hole (54) in the second side-
wall (34) for permitting vapour from the dry ice
(46) to be exhausted from said chamber (44),
and/or

- atop (38) constructed and arranged to seal the
chamber (44) with the dry ice (46) therein.

The bag according to claim 1 or 2, wherein the con-
tainer and the first and second layers (52, 50) of in-
sulation are constructed of flexible material.

The bag according to at least one of claims 1 to 3,
wherein the first and second layers (52, 50) of insu-
lation each comprise bubble wrap.

The bag according to at least one of claims 1 to 4,
further comprising a transport container (12) having
a space (22) therein for receiving the bag, and a cov-
er (16) to close-off the space (22) when the bag is
disposed therein.

The bag according to claim 5, wherein the transport
container (12) is constructed of cardboard, said card-
board in particular comprising a substance to facili-
tate biodegradation of said cardboard.

The bag according to claim 5 or 6, wherein the trans-
port container (12) comprises a plurality of compart-
ments, each one of said plurality of compartments
sized and shaped to receive a corresponding bag.

The bag according to at least one of claims 5 to 7,
wherein the transport container (12) comprises in-
sulation material (28) lining the space (22), said in-
sulation material in particular selected from the group
consisting of bubble wrap, high density foam, and a
combination thereof.

A dry ice bag for transporting at least one product
(24), in particular comprising groceries or other food
product, comprising:

- a flexible pouch having a space (44) therein
for containing dry ice (46);

- a plurality of insulation liners (52, 50) in the
space (44), each of said insulation liners (52,
50) providing a separate and distinct heat trans-
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10.

1.

12.

13.

14.

15.

fer rate; and

- atleast one hole (54) in the flexible pouch prox-
imate one of the plurality of insulation liners (50)
having a lowest heat transfer rate and through
which vapour from the dry ice (46) may be ex-
hausted from the space (44).

The dry ice bag according to claim 9, further com-
prising an opening to the space (44), said opening
sealed (48) closed after the dry ice (46) is delivered
into said space (44).

A method of providing heat transfer for at least one
product (24), in particular comprising groceries or
other food product, to be transported, comprising:

- positioning the product (24) for transport;

- providing a container having a chamber (44)
therein for receiving the dry ice (46), a first layer
(52) of insulation at the chamber (44) construct-
ed and arranged to provide a first heat transfer
rate, and a second layer (50) of insulation at the
chamber (44) spaced apart from the first layer
(52) of insulation, and constructed and arranged
to provide a second heat transfer rate greater
than the first transfer rate; and

- orientating the container with one of the first
and second layers (52, 50) facing the product
(24).

The method according to claim 11, wherein the pro-
viding further comprises determining an amount of
the dry ice (46) to be received in said chamber (44).

The method according to claim 11 or 12, further com-
prising sealing (48) the chamber (44) closed after
thereceiving of said dry ice (46) in said chamber (44).

The method according to at least one of claims 11
to 13, further comprising transporting the container
to a remote location for receipt of the product (24),
and returning the container for subsequent use.

The method according to at least one of claims 11
to 14, wherein the orientating comprises contacting
the container with the product (24).
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