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might then fall to a lower part of the container, increasing the risk of being heated/cooled to a 

temperature outside the predetermined safe range. 

Thus it is desirable to provide a thermally insulated container that is arranged to maintain the 

temperature within the desired temperature range throughout the payload volume for the 

duration of the journey. 

Thermally insulated containers are frequently transported by aircraft. Transportation aircraft 

can typically be classified into narrowed bodied, wide bodied and freighter variations. Usually 

the container is mounted onto a Unit Load Device (ULD) such as a pallet, which is then 

loaded onto the aircraft. There are several different types of standard pallet available, for 

example for use on the main and/or lower decks on aircraft, which include, but are not limited 

to, PMC,  PAG, PKC (IATA references) and LD3, LD7, LD11 (ISO references).  

When manufacturing thermally insulated containers, it is typical for manufacturers to take 

into account the pallet size and the dimensions of the aircraft when determining the 

dimensions of the container, for a given internal capacity required. This can lead to a large 

number of different sized and shaped containers being made, with each container requiring 

different manufacturing techniques, sized components and/or tooling. This leads to increased 

manufacturing costs. 

Therefore it is desirable to simplify the manufacturing processes and construction of the 

thermally insulated containers, while still providing some variety for the size and shape of the 

thermally insulated containers in order to fit different sized pallets and aircraft. 

Accordingly the present invention seeks to provide a modular thermally insulated 

transportation container for transporting temperature sensitive items; a modular system for 

constructing thermally insulated transportation containers; and a method for constructing a 

thermally insulated container that mitigates at least one of the aforementioned disadvantages, 

or at least provides an alternative configuration to known containers, systems and methods. 

According to a first aspect, there is provided a thermally insulated container for transporting 

temperature sensitive goods, said container having a modular construction that includes: a 

plurality of thermally insulated container sections; and a support frame for fixing the 

container sections together to provide at least part of the thermally insulated container 



     a 
 
 

   

2

structure, wherein the support frame includes a plurality of longitudinal support elements, a 

plurality of transverse support elements, and a plurality of vertical support elements, and 

wherein at least one of the support elements includes a first part including a tubular outer part, 

and a second part including a first connecter member that is arranged to move axially a 

limited amount within the tubular outer part, such that the length of the support element is 

telescopically adjustable. 

According to a second aspect, there is provided a modular system for constructing thermally 

insulated transportation containers for transporting temperature sensitive goods, said modular 

system enabling a variety of different sized thermally insulated containers to be constructed, 

said modular system including: thermally insulated wall elements that are configurable into a 

plurality of container sections; and a support frame for fixing the container sections together 

to form at least part of a thermally insulated container structure, said support frame including 

a plurality of longitudinal support elements, a plurality of transverse support elements, and a 

plurality of vertical support elements, wherein the lengths of at least some of the support 

elements are adjustable, the arrangement being such that at least two of the height of the 

support frame, the width of the support frame and the length of the support frame are 

adjustable. 

According to a third aspect, there is provided a method for constructing a modular thermally 

insulated transportation container that is arranged for transporting temperature sensitive 

goods, including: constructing a plurality of container sections from a set of thermally 

insulated wall elements; and fixing said container sections together to form at least part of a 

thermally insulated container structure with an external support frame having a plurality of 

longitudinal support elements, a plurality of transverse support elements, and a plurality of 

vertical support elements to form at least part of a thermally insulated container structure; and 

adjusting the lengths of at least some of the support elements such that at least two of the 

height of the support frame, the width of the support frame and the length of the support 

frame are adjusted. 

Herein disclosed is a thermally insulated container for transporting temperature sensitive 

goods. The container has a modular construction that includes a plurality of thermally 

insulated container sections. The container further includes 
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As shown in the above aspects, the means for fixing the container sections together include 

the support frame. 

Advantageously the support frame can be mounted externally of the container sections. 

Advantageously the support frame can be arranged to apply a compressive load to at least 

some, and preferably each, of the container sections. Advantageously the support frame is 

arranged to apply a compressive load to the container sections in at least one of the following 

directions: a longitudinal direction, a transverse direction and a vertical direction.  

As shown in the second aspect, the height of the support frame is adjustable. The support 

frame includes means for adjusting the height of the support frame. The means for adjusting 

the height of the support frame can be continuously adjustable. 

As shown in the second aspect, the width of the support frame is adjustable. The support 

frame includes means for adjusting the width of the support frame. The means for adjusting 

the width of the support frame can be continuously adjustable. 

As shown in the second aspect, the length of the support frame is adjustable. The support 

frame includes means for adjusting the length of the support frame. The means for adjusting 

the length of the support frame can be continuously adjustable. 

In preferred embodiments the support frame is continuously adjustable in at least one 

direction. 

In preferred embodiments the support frame comprises a substantially cuboid space frame 

arrangement.  

As shown in the above aspects, the support frame includes a plurality of substantially 

longitudinal support elements, a plurality of substantially horizontal support elements and a 

plurality of substantially vertical support elements. Advantageously at least some of the 

support elements are elongate. At least some, and preferably each, of the support elements are 

tubular, or include a tubular part.  
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As shown in the above aspects, the length of at least one, and preferably each, of the 

longitudinal support elements is adjustable. As shown in the first aspect, the or each 

longitudinal support element is telescopically adjustable. 

As shown in the above aspects, the length of at least one, and preferably each, of the 

transverse support elements is adjustable. As shown in the first aspect, the or each transverse 

support element is telescopically adjustable. 

As shown in the above aspects, the length of at least one, and preferably each, of the vertical 

support elements is adjustable. As shown in the first aspect, the or each vertical support 

element is telescopically adjustable. 

As shown in the first aspect, at least one, and preferably each, of the longitudinal support 

elements includes a first part, which includes a tubular outer part, and a second part that is 

arranged to move with respect to the first part, said second part including a first connecter 

member that is arranged to move axially within the tubular outer part a limited amount. 

Advantageously at least one, and preferably each, of the longitudinal support elements can 

include a second connector element that is arranged to move axially within the tubular outer 

part a limited amount. The first connector element is located towards one end of the 

longitudinal support element and the second connector element is located towards the other 

end. Adjusting the position of the first and/or second connector elements with respect to the 

first part adjusts the overall length of the longitudinal support element. By shortening the 

length of the longitudinal support elements, a compressive load is applied to the container 

sections in a longitudinal direction, that is, a direction that pushes the container sections 

together along the axis of the container sections. 

The container can include at least one first threaded element that is arranged to adjust the 

position of the second part with respect to the first part. Advantageously the first threaded 

element is arranged to adjust the position of the first and second connector elements with 

respect to the first part.  

As shown in the first aspect, at least one, and preferably each, of the transverse support 

elements includes a first part, which includes a tubular outer part, and a second part that is 

arranged to move with respect to the first part, said second part including a first connecter 

member that is arranged to move axially within the 
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tubular outer part a limited amount. Advantageously at 



 
 
 

   

7

least one, and preferably each, of the transverse support elements can include a second 

connector element that is arranged to move axially within the tubular outer part a limited 

amount. The first connector element is located towards one end of the transverse support 

element and the second connector element is located towards the other end. Adjusting the 

position of the first and/or second connector elements with respect to the first part adjusts the 

overall length of the transverse support element. By shortening the length of the transverse 

support elements, a compressive load is applied to the container sections in a transverse 

direction.  

The container can include at least one second threaded element that is arranged to adjust the 

position of the second part with respect to the first part. Advantageously a second threaded 

element is arranged to adjust the position of the first connector element with respect to the 

first part. Advantageously another second threaded element is arranged to adjust the position 

of the second connector element with respect to the first part. 

As shown in the first aspect, at least one, and preferably each, of the vertical support elements 

includes a first part, which includes a tubular outer part, and a second part that is arranged to 

move with respect to the first part, said second part including a connecter member that is 

arranged to move axially within the tubular outer part a limited amount. Advantageously at 

least one, and preferably each, of the vertical support elements can include a second connector 

element that is arranged to move axially within the tubular outer part a limited amount. The 

first connector element is located towards one end of the vertical support element and the 

second connector element is located towards the other end. Adjusting the position of the first 

and/or second connector elements with respect to the first part adjusts the overall length of the 

vertical support element. By shortening the length of the vertical support elements, a 

compressive load is applied to the container sections in a vertical direction. This acts to urge 

the structural wall elements within each section towards one another, thereby more tightly 

holding the individual sections together. 

The container can include at least one third threaded element that is arranged to adjust the 

position of the second part with respect to the first part. Advantageously a third threaded 

element is arranged to adjust the position of the first connector element with respect to the 
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first part. Advantageously another third threaded element is arranged to adjust the position of 

the second connector element with respect to the first part. 
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The set of PCM units can include a first PCM unit having a first PCM arranged to change 

phase at a first temperature and a second PCM unit having a second PCM arranged to change 

phase at a second temperature, wherein the first and second temperatures are different. For 

example, the first PCM can change phase at a temperature in the range -20°C to +5°C, and 

preferably at a temperature of around 0°C, and the second PCM changes phase at a 

temperature in the range +5°C to +20°C and preferably at a temperature of around +5°C. The 

first PCM can mostly comprise of water and the second PCM can mostly comprise of a wax. 

Advantageously the PCM can change from a solid state to a liquid state at a temperature in 

one of the following ranges: +2°C to +8°C; -25°C to -15°C; +15°C to +25°C.  

The container can include an external temperature sensor for measuring the ambient 

temperature outside of the container. 

The container can include an internal temperature sensor for measuring the temperature in the 

payload volume. 

The container can include a recording device for recording the temperature in the payload 

volume and / or the ambient temperature.  

Advantageously the container is made from recyclable materials. 

Herein disclosed is a modular system for constructing thermally insulated transportation 

containers for transporting temperature sensitive goods, said modular system enabling a 

variety of different sized thermally insulated containers to be constructed, (wherein each 

thermally insulated container constructed is sized and shaped for loading onto an aircraft Unit 

Load Device), said modular system including thermally insulated wall elements that are 

configurable into a plurality of container sections, and means for fixing the container sections 

together to form at least part of a thermally insulated container structure. The modular system 

enables transportation containers of any configuration described herein to be constructed. 

Advantageously at least some of the container sections can be tubular, and preferably each of 

the container sections is tubular. 
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Advantageously the set of thermally insulated wall elements includes a substantially U-

shaped element and a wall panel. Typically each container section includes first and second 

substantially U-shaped elements which are similar, and optionally can include at least one pair 

of wall panels interposed between the first and second substantially U-shaped elements. 

Advantageously at least some of the thermally insulated wall sections include locating 

formations, such as a tongue and groove arrangement, for connecting the thermally insulated 

wall sections together. 

Advantageously the means for fixing the container sections together includes a support frame. 

The support frame can be arranged according to any configuration described herein. 

Herein disclosed is a method for constructing a modular thermally insulated transportation 

container that is arranged for transporting temperature sensitive goods, including: 

constructing a plurality of container sections from a set of thermally insulated wall elements, 

and fixing said container sections together to form at least part of a thermally insulated 

container structure. 

Herein disclosed is a method wherein each container section is tubular. 

Advantageously the method can include constructing a thermally insulated container 

according to any configuration described herein. 

Embodiments of the invention will now be described by way of example only with reference 

to the accompanying drawings, in which: 

Figs. 1a to 1f are views of a thermally insulated container according to a first 

embodiment of the invention; 

Fig. 2a is an isometric view of structural elements that define the thermally insulated 

walls of the container in Figures 1a to 1f; 

Fig. 2b is an exploded view of the structural elements of Fig. 2a; 

Fig. 3a is an isometric view of an outer frame used to hold the structural elements of 

Fig. 2a together, in a non-loaded condition; 
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CLAIMS 

1. A thermally insulated container for transporting temperature sensitive goods, said 

container having a modular construction that includes: a plurality of thermally insulated 

container sections; and  a support frame for fixing the container sections together to provide at 

least part of the thermally insulated container structure, wherein the support frame includes a 

plurality of longitudinal support elements, a plurality of transverse support elements, and a 

plurality of vertical support elements, and wherein at least one of the support elements 

includes a first part including a tubular outer part, and a second part including a first 

connecter member that is arranged to move axially a limited amount within the tubular outer 

part, such that the length of the support element is telescopically adjustable.  

2. A container according to claim 1, wherein at least some of the container sections includes 

first and second open ends, and the container sections are aligned in a substantially co-axial 

manner such that an open end of a first container section is positioned adjacent to an open end 

of a second container section. 

3. A container according to claim 1 or 2, wherein at least one of the container sections is 

tubular. 

4. A container according to any one of the preceding claims, wherein at least one of the 

container sections includes a plurality of thermally insulated wall elements. 

5. A container according to claim 4, wherein at least one of the container sections includes a 

first substantially U-shaped thermally insulated wall element. 

6. A container according to claim 4 or 5, wherein at least one of the container sections 

includes a second substantially U-shaped thermally insulated wall element.  

7. A container according to claim 5 and 6, wherein at least one of the container sections 

includes at least one thermally insulated wall panel interposed between the first and second 

substantially U-shaped wall elements.  

8. A container according to claim 7, wherein at least one of the container sections includes a 

pair of thermally insulated wall panels interposed between the first and second substantially 

U-shaped thermally insulated wall elements to provide a tubular container section. 
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9. A container according to any one of claims 4 to 8, wherein at least one of the thermally 

insulated wall elements includes locating formations, such as a tongue and groove 

arrangement, for connecting the thermally insulated wall elements together. 

10. A container according to any one of the preceding claims, wherein the support frame is 

mounted externally of the container sections. 

11. A container according to claim any one of the preceding claims, wherein the support 

frame is arranged to apply a compressive load to at least some of the container sections.  

12. A container according to any one of the preceding claims, including means for adjusting 

at least two of the height, width and length of the support frame.  

13. A container according to any one of the preceding claims, including means for adjusting 

each of the height, width and length of the support frame.  

14. A container according to any one of the preceding claims, wherein the support frame is 

continuously adjustable in at least one of the longitudinal, transverse and vertical directions. 

15. A container according to any one of the preceding claims, including at least one threaded 

element that is arranged to adjust the position of the second part with respect to the first part. 

16. A container according to any one of the preceding claims, including means for fixing the 

position of the first part with respect to the second part.  

17. A container according to any one of the preceding claims, wherein each of the 

longitudinal support elements is telescopically adjustable. 

18. A container according to claim 17, including, for each longitudinal support element, at 

least one first threaded element that is arranged to adjust the position of the second part with 

respect to the first part. 

19. A container according to any one of claims 17 to 19, including means for fixing the 

position of the first part with respect to the second part. 

20. A container according to any one of the preceding claims, wherein each of the transverse 

support elements is telescopically adjustable. 
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21. A container according to claim 20, including, for each transverse support element, at least 

one second threaded element that is arranged to adjust the position of the second part with 

respect to the first part. 

22. A container according to any one of claims 20 or 21, including means for fixing the 

position of the first part with respect to the second part. 

23. A container according to any one of the preceding claims, wherein each of the vertical 

support elements is telescopically adjustable.  

24. A container according to claim 23, including, for each vertical support element, at least 

one third threaded element that is arranged to adjust the position of the second part with 

respect to the first part.  

25. A container according to claim 23 or 24, including means for fixing the position of the 

first part with respect to the second part. 

26. A container according to any one of the preceding claims, wherein each longitudinal 

support element is connected to at least one of a transverse support element and a vertical 

support element.  

27. A container according to any one of the preceding claims, wherein each longitudinal 

support element is connected to two transverse support elements.  

28. A container according to any one of the preceding claims, wherein each longitudinal 

support element is connected to two vertical support elements.  

29. A container according to any one of the preceding claims, wherein each transverse support 

element is connected to two vertical support elements.  

30. A container according to any one of the preceding claims, including a first closure 

member that is openable to provide access to the interior of the container.  

31. A container according to any one of the preceding claims, including a second closure 

member that is openable to provide access to the interior of the container.  
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32. A container according to claim 30 or 31, wherein at least one of the first and second 

closure elements is a door, and the container further includes at least one rollable element, 

such as a wheel or castor, to support at least part of the weight of the door.  

33. A container according to any one of the preceding claims, including at least one foot. 

34. A container according to claim 33 when dependent on claim 33, wherein at least one foot 

includes a recess for housing at least part of the rollable element when the door is in a closed 

position.   

35. A container according to claim 33 or 34 when dependent on claim 33, wherein at least one 

foot engages and supports the rollable element, when the door is in the closed position.  

36. A container according to any one of the preceding claims, including a set of PCM units 

for controlling the temperature within the container. 

37. A container according to claim 36, wherein PCM units are mounted on each of the walls 

of the container.  

38. A container according to claim 36 or 37, when dependent on claims 30 or 31, wherein 

PCM units are mounted on at least one of the first and second closure members.  

39. A container according to claim 37 or 38, wherein at least one of the container walls and/or 

container closure members includes a plurality of layers of PCM units. 

40. A container according to any one of claims 36 to 39, wherein the set of PCM units 

includes a first PCM unit having a first PCM arranged to change phase at a first temperature 

and a second PCM unit having a second PCM arranged to change phase at a second 

temperature, wherein the first and second temperatures are different. 

41. A container according to claim 40, wherein the first PCM changes phase at a temperature 

in the range -20°C to +5°C, and preferably at a temperature of around 0°C, and the second 

PCM changes phase at a temperature in the range +5°C to +20°C and preferably at a 

temperature of around +5°C. 

42. A container according to claim 40 or 41, wherein the first PCM mostly comprises of water 

and the second PCM mostly comprises of a wax. 
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43. A container according to any one of claims 36 to 42, wherein the PCM changes from a 

solid state to a liquid state at a temperature in one of the following ranges: +2°C to +8°C; -

25°C to -15°C; +15°C to +25°C.  

44. A container according to any one of the preceding claims, wherein the support frame is at 

least partly separable in order to recover the thermally insulated wall elements for use in a 

new container. 

45. A container according to any one of the preceding claims, including an external 

temperature sensor for measuring the ambient temperature outside of the container. 

46. A container according to any one of the preceding claims, including an internal 

temperature sensor for measuring the temperature in the payload volume. 

47. A container according to any one of the preceding claims, including a recording device for 

recording the temperature in the payload volume and / or the ambient temperature.  

48. A modular system for constructing thermally insulated transportation containers for 

transporting temperature sensitive goods, said modular system enabling a variety of different 

sized thermally insulated containers to be constructed, said modular system including: 

thermally insulated wall elements that are configurable into a plurality of container sections; 

and a support frame for fixing the container sections together to form at least part of a 

thermally insulated container structure, said support frame including a plurality of 

longitudinal support elements, a plurality of transverse support elements, and a plurality of 

vertical support elements, wherein the lengths of at least some of the support elements are 

adjustable, the arrangement being such that at least two of the height of the support frame, the 

width of the support frame and the length of the support frame are adjustable.  

49. A container according to claim 48, wherein at least one of the container sections is 

tubular. 

50. A container according to claim 48 or 49, wherein the set of thermally insulated wall 

elements includes a substantially U-shaped element and a wall panel.  



 
 
 

30

51. A container according to any one of claims 48 to 50, wherein at least one of the thermally 

insulated wall sections includes locating formations, such as a tongue and groove 

arrangement, for connecting the thermally insulated wall sections together. 

52. A modular system according to any one of claims 48 to 51, wherein the arrangement of 

the support frame is such that each of the height of the support frame, the width of the support 

frame and the length of the support frame is adjustable. 

53. A modular system according to any one of claims 48 to 52, wherein at least one of the 

support elements includes a first part including a tubular outer part, and a second part 

including a first connecter member that is arranged to move axially a limited amount within 

the tubular outer part, such that the length of the support element is telescopically adjustable. 

54. A method for constructing a modular thermally insulated transportation container that is 

arranged for transporting temperature sensitive goods, including: constructing a plurality of 

container sections from a set of thermally insulated wall elements; and fixing said container 

sections together to form at least part of a thermally insulated container structure with an 

external support frame having a plurality of longitudinal support elements, a plurality of 

transverse support elements, and a plurality of vertical support elements to form at least part 

of a thermally insulated container structure; and adjusting the lengths of a least some of the 

support elements such that at least two of the height of the support frame, the width of the 

support frame and the length of the support frame are adjusted. 

55. A method according to claim 54, including reducing the size of the support frame to apply 

a compressive load to the container sections. 

56. A method according to claim 54 or 55, wherein each container section is tubular. 

57. A method according to any one of claims 54 or 56, wherein the container constructed is 

arranged according to any one of claims 1 to 51. 

 




