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FREEZING CONTAINER ARRANGEMENT 

Present invention relates to containers for transport of piece goods and specifically to a 

container tor transport Of frozen or cooled piece ·goods. The invention concerns in 

particular a new arrangement for the distribution of the -circulating cooling air in such 

containers. 

In order to maintain the temperature of frozen or refrigerated piece goods during 

especially air transport, heat insulated containers having some type of refrigerating unit 

or similar equipment are used. By practical reasons, so-called carbon dioxide ice is 

preferab'y used as refrigerating medium, which certainty has a limited, but for the 

majority of applications sufficient operating time and during this time it cannot be subject 

to any shutdowns. 

The refrigerating unit in such containers may be positioned all the way from floor level 

up to ceiling level. lrrespedive the positioning, the ice reservoir is surrounded by a 

spacing or a channel space between the same and a surrounding insulated wall, part of 

which then is constituted by the container wall. In this spacing, the refrigerating air is 

allowed to circulate, where the ice reservoir wall, normany made by sheet-metal, acts as 

transfer element for the cold between the circulating air and the cold in the ice reservoir. 

Carbon dioxide ice is placed in the ice reservoir through a door, found on the outside of 

the container and from which a short channel extends into the ice reservoir. 

One problem with these refrigerating containers is to achieve such a flow of the 

refrigerating air in those. that an even distribution of the cold is achieved around the 

piece goods in the containers, in order to maintain the requested temperature for all 

piece goods. The control of the air flows through the cargo in conventional containers 

occurs quite randomly, which results in that the major part of the refrigerating air flows 

close to especiaHy that wall, at which the ice reservoir is positioned. A request is to get 

the refrigerating air to flow between all walls and the cargo in an as evenly distributed 

condition as possible. In such a way the cargo is wrapped in a refrigerating air shell, 

which results in maintaining its cold. Thus, it is not necessary for the refrigerating air to 

flow between the different packages, constituting the piece goods, but the important 

thing is that no heat radiation or heat transfer to these exist. As mentioned, this is 

achieved by applying a wrapping around the whole cargo in the container, which has 

the same or a lower temperature than the goods. 



···-----··---------------------------

W097/27128 PCT/SE97.I00089 

2 

The present invention aims to remove above mentioned problem and to fulfil the 

mentioned request. This is achieved by an arrangement according to the cJaims, from 

which also the characteristic features of the invention are evident. 

The invention is described more in detail in the following in connection with the attached 

drawings, of which 

FJG. 1 is a projection view of a refrigerating container fonned by an arrangement 

according to the invention. 

FIG. 2 is an exploded sketch of the arrangement according to the invention for 

controtling of the refrigerating air in a container, 

FIG 3 is a phantom view of the container in Fig. 1, and 

FIG. 4 is a central. schematic longitudinal section through the container in Fig. 1 

and 3 with the flow paths of the refrigerating air indicated by arrows. 

In Fig. 1 is an embodiment of a container 1 shown. which has a general oonventional 

fonn and in principle is constituted by a well insulated, parallelepipedial case with a 

ceiling 2, a pair of side walls 3, 4, a pair of end wans 5, 6, and a bottom 7. One of the 

end walls 6 consists by a pair of doors or openings, through which the cargo, usually 

piece goods. can be entered into or removed from the container 1. tn one of the side 

walls 3 at the end wafl 5 a cabinet 8 with an opening exists, in which the equipment for 

circulating of the refrigerating air is situated. There is among other things the battery 

unit, which delivers current to circulation fans 9 for the refrigerating air. and to the not 

shown thermostat arrangement, which monitors the temperature inside the container 1 

and which is responsible for connecting and disconnecting the circulation fans 9. The 

positioning of this cabinet 8 is only a question of convenience and the position for this 

does not have significance for the invention. 

Even though the present invention first of all is intended for containers, used for flight 

transport of frozen or refrigerated piece goods, it is understood that it also may be used 

at containers for other types of transports. 



W097127128 PCT/SE97/00089 

3 

The container 1 is composed by separate elements, so that e.g .. every wall constitutes a 

unit, as well as .ceiling, bottom etc., why .. these are ·easily exchangeable in :case of 

damages or other problems. 

In the present embodiment of the invention, the refrigerating unit of the pontainer 1 

comprises an ice bin 10, positioned against the end wall 5 and the ·ceiling 2 and 

extending between the side walls 3 and 4. Ice may be filled into the ice bin 10 from the 

outside of the container 1 through an opening 11 in the end waif 5. Flow paths 12 for 

refrigerating air are arranged around the ice bin 10 between this and an insulating wall 

13, performed in an angle, as well as between the adjacent container wall 5 and· the 

ceiling 2. This construction is conventional. 

To achieve the introductionally mentioned uniform f}ow of refrigerating air inside the 

container 1, an inner ceiling 14 is disposed at a small distance from the inside of the 

container ceiling 2. The inner ceiling 14 extends from a partition wall 15, which extends 

between the side walls 3, 4 and extends from the ceiling 2 downwards a distance 

beyond the position for the bottom of the ice bin 10 and at a distance from the wan 13. 

The upper edge of the partition wall 15 is provided with notches 16 for flowing through of 

refrigerating air from the refrigerating unit into the spacing between the container ceiling 

2 and the inner ceiling 14. The inner .ceiling 14 is attached to the ceiling 2 by 

longitudinal rails 17, extended in a fan shape, as shown, and which defines flow 

channels for the refrigerating air, entering from the notches 16. The inner ceiling 14 

does not fully extend to the walls 3, 4, 6 but teaving a slit, through which the refrigerating 

air may flow out and down along these walls. 

On the inside of the side watts 3, 4, vertical rails or distance elements 18 are disposed 

with regular spacings from each other. Except constituting protection of the walls, so that 

these are not damaged by the goods in the container 1, they prevent the goods from 

being packed closely against the walls. Channels for the from above downwards flowing 

refrigerating air originating from the slit between the inner ceiling 14 and the waits 3, 4 

and 6, are farmed between the distance elements 18, the walls and the goods. The 

goods in the container 1 is piled on pallets or the like, why there is a spacing between 

the goods and the floor 7, where the downwards flowing refrigerating air may be 

gathered to f\ow further in the circulation. No goods is normally allowed to be placed 

against the container doors, why no distance elements are needed there so that the 
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refrigerating air freely may flow down at these . 
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Af the lower edge of the partition wall 15 there is sealing strip 19, projecting towards the 

container room. The. goods is packed against this partition wan. which may be 

uninsulated and which then is kept cold by the refrigerating air behind the same, and 

against its sealing strip 19. This partition wall 15 and the sealing against the goods by 

the sealing strip 19 prevent the refrigerating air to be drawn directly into the fans 9. If 

this construction would not exist. the refrigerating air should flow out through the slit 

around the inner ceiling 14 and over the goods directly over to the fans 9 without 

providing the earlier mentioned distribution. The refrigerating air is now forced to flow 

within the open space or channels, existing especially between the goods and the wans 
and the floor. However, by the partition wait 15, the ftow in the spacing between the 

goods and the ceiling 14 is prevented, as mentioned earlier. This implies that the flow 

takes place as requested, i.e. around the goods. 

To get the refrigerating air to flow downwards in a requested manner is after all relatively 

simple. However, to get the refrigerating air to spread out during flow on its way towards 

the induced draft fans 9 is considerably more difficult. To achieve this, on the inside of 

the end wall 5 opposite to the doors 6, a number of horizontal rails or distance elements 

20 are disposed, extending from a position at a distance in on the respective side waUs 

3, 4 and over the end wall 5. Approximately at the centre of the wan 5, a portion of the 

distance elements 20 is removed for creating a flow path for the refrigerating air from the 

floor and upwards towards the fans 9. At the ends of the distance elements 20 at the 

side walls 3, 4 are short transversal portions 21 disposed, which provides a delimitation 

of the size of or a restriction of the entrance to the channels, _tormea0 between the . . . 

distance elements 20. These transversal portions 21 are positioned substantiaOy right 

before the partition watl15. This means that the refrigerating air, flowing over the 

container floor 7 is forced to be distributed between the different entrances and thus 

over the end wall 5 in the channels, formed between the goods, the end wall 5 and the 

distance elements 20, 21. The flow around the goods against all outer walls 3, 4, 5 and 

6 described in this manner provides a good cooling effect within the container 1. 

Concerning the air flow around the ice bin 10, this is conventional and not shown panels 

and channels conducts the air in crossing paths around the ice bin 10, where it is 

cooled, as well as to the notches 16 and out over the inner ceiling 14. 
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The present invention may be ·performed in other manners than the shown. Thus, it is 

according to the invention essential that the refrigerating air is forced to spread out in all 

directions around a container cargo by preventing the refrigerating air to seek paths 

passing parts of the container cargo. The scope-of the invention is u.-eto~ detennined 

~by the attached claims. 
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CLAIMS 

1. Arrangement at refrigerated freight containers (1) comprising a heat insulated, 

substantially paraUelepipedial case with a ceiling (2), two side walls (3,4), two 
end walls (5,6), of which one is supplied with at least one opening or door, and a 

------
bottom (7), whereby a refrigerating unit with an ice bin (10), around which flow 
channels (12) for refrigerating air are disposed, is positioned against one of said 

end walls (5) and the ceiling (2), and whereby fans (9) are disposed for controlled 

circulation of the refrigerating air, c h a r a c t e r i z e d i n th a t an inner 

ceiling (14) is disposed against said container ceiling (2) with a spacing relative 

to this, said spacing constitutes a flow path for refrigerating air from the 

refrigerating unit, and in that said inner ceiling ends at a distance from the insides 

of said side walls (3,4) and one of said end walls (6) for forming an outflow slit for 

the refrigerating air. 

2. Arrangement according to claim 1, c h a r a c t e r i z e d i n t h a t a partition 

wall (15) extends between said side waits (3,4) and from said ceiling (2) to a 

position below the lower part of said refrigerating unit and at a distance from said 

refrigerating unit, in that said partition wall (15) in its upper part has openings 

(16) for letting the refrigerating air through to the spacing above said inner ceiling 

(14), and in that said partition waH (15) at its lower part has a sealing strip (19) 

directed towards the container room. 

3. Arrangement according to claim 1 or 2, c h a r a c t e r i z e d i n t h a t at 

least one of the side walls is provided with vertical distance elements (18), and in 

that the end wafl (5) at the refrigerating unit is provided with horizontal distance 

elements (20). 

4. Arrangement according to claim 3, c h a ta c t e r i z e d i n t h a t said 

horizontal distance elements (20) extend from a position in on the respective side 

wans (3,4) corresponding to the position of said partition wall (15), and in that a 

portion of the distance elements is removed for forming a flow path for the 

refrigerating air from the floor (7) to the refrigerating unit. 

5. Arrangement according to claim 3 or 4, c h a r a c t e r i z e d i n t h a t said 

horizontal distance elements (20 ) are provided with transversal portions (21) at 
the outer ends thereof. 

I lllllll llllll lllll lllll ll llll 
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AMENDED CLAIMS 
[received by the International Bureau on 9 June 1997 (09.06.97); 

original claims 1-5 replaced by new claims 1-6 (2 pages)] 
1. Arrangement at refrigerated freight containers (1) comprising a heat insulated, 

substantially parallelepipedial case with a ceiling (2), two side walls (3,4), two 
end walls (5,6). of which one is supplied with at least one opening or door, and a 
·bottom (7), whereby a refrigerating unit with an ice bin (10), around which flow 
. channels (12) for refrigerating air are disposed, is positioned against one of said 
end walls (5) and the ceiling (2), and whereby fans (9) are disposed for controlled 
circulation of the refrigerating air, and an imer ceiling (14) disposed against said 
container ceiling (2) with a spacing relative to this, said spacing constitutes a flow 
path for refrigerating air from the refrigerating unit, said inner ceiling ends at a 
distance from the insides of said side walls (3,4) and one of said end walls (6) for 
fonning an outflow slit for the refrigerating air, c h a r a ct e r i z e d i n t h at 
a partition waU (15) extends between said side waifs (3,4) and from said ceiling 
(2) to a position below the lower part of said refrigerating unit and at a distance 
from said refrigerating unit in that said Partition waif (15) in its upper part has 
openings (16) for letting the refrigerating air through to the spacing above said 
inner ceiling (14), and in that said partition wall (15) at Its lower part has a sealing 
strip (19) directed towards the container room. 

2. Arrangement according to claim 1, c h a r act e r i zed i n t h a t said inner 
ceiling (14) is provided with longitudinal rails {17), defining flow channels for the 
refrigerating air. 

3. Arrangement according to claim 1 or 2, c h a r a ct e r i z e d i n th a t said 
longituduinal rails (17) extend in a fan shape for distribution of the refrigerating 
air. entering from the notches (16). 

4. Arrangement according to claim 1, 2 or 3, c h a r a ct e r i z e d i n th a t at 
least one of the side walls is provided with vertical distance elements (18), and in 
that the end wall (5) at the refrigerating unit is provided with horizontal distance 
elements (20}. 

5. Arrangement according to claim 4, c h a r a c t e r i z e d i n t h a t said 
horizontal distance elements (20) extend from a position in on the respective side 

. __ -~Us 1~·~> corresponding to the position of said partition wait (15), and in that a 
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portion of the distance elements is removed for forming a flow path for the 

refrigerating air from the floor (7) to the refrigerating unit. 

6. Arrangement according to claim 4 or 5, c h a r a ct e r i z e d i n t h at said 

horizontal distance elements (20 ) are provided with transversal portions (21) at 

the outer ends thereof. 
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