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TEMPERATURE REGULATION

This invention relates generally to temperature regulation and in particular to a tray for
regulating the temperature of an environment. More specifically, although not exclusively,
this invention relates to a tray for regulating the temperature of or within a trolley, for

example a galley trolley of an aircraft.

Trolleys are often used to convey goods. Some goods which are to be conveyed require
that the temperature is to be regulated to ensure that the goods do not perish during
transport and/or that the goods are deliverable from the trolley at or near optimum
conditions, for example for ingestion. Medicines, foodstuffs and beverages are examples

of such goods.

Aircraft (e.g. commercial aircraft) are often required to carry one or more service trolleys or
galley trolleys (hereinafter “galley trolleys”) on any given flight. These galley trolleys are
supplied by an air carrier or airline catering provider and used by flight attendants onboard

the aircraft for the transport of beverages, airline meals and other items during a flight.

Often, one or more of these galley trolleys are refrigerated, for example, so as to prolong
the life of perishable food and drink(s) and/or to ensure that it is provided in an optimum (or

acceptably close to optimum) state when carried onboard an aircraft.

Currently, a galley trolley may be refrigerated through the use of blocks of solid carbon
dioxide (“dry ice”). A galley trolley may have a compartment, for example located at the top
of the galley trolley, which is loaded with blocks of dry ice prior to a flight. Typically, a galley
trolley requires significant quantities of dry ice (which may be 1.8-2.4kg of dry ice per trolley
in the UK and perhaps over 3.5kg in hotter or hot climates, e.g. southern Europe, Persian
Gulf) to provide a required or desired refrigerating effect. As the galley trolleys have to be
packed with comestibles, delivered to the airport, delivered to the airplane, loaded onto the
airplane and provide cooling for the length of the flight, sufficient dry ice has to be used to
ensure that the comestibles remain at the desired temperature (or at least below a threshold
temperature). This requires that extra dry ice (in the sense of more than would be optimally
required) is added to accommodate potential delays in delivery, loading, take-off, flight and

SO on.
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Further, within an aircraft galley trolleys are stowed during take-off, landing and when not
in use for the dispensation of goods. Clearly, the size and shape of the stowing points (ports
or apertures) for galley trolleys are fixed when the aircraft is built or the aircraft is fitted out
for service. These stowing points are typically of a standard size. Therefore, if greater
capacity for dry ice is required, the capacity of the compartment for comestibles must be

sacrificed.

Clearly a supplier of food to an airline, e.g. Gate Gourmet, LSG Sky Chefs (both RTM), will
likely supply plural comestible-filled galley trolleys to an airport. Typically, a supplier may
supply food to several airlines operating from a single airport. At a busy airport this may
amount to hundreds or thousands of galley trolleys per day. In order to provide such a
number of refrigerated galley trolleys it is necessary to use a significant amount of dry ice.
This has its own logistical issues as dry ice typically needs to be supplied from an off-field
site to the galley trolley supplier and needs to be held at an appropriate temperature to
ensure that it can be used. The handling of dry ice may also necessitate the use of specialist
equipment. It is known that dry ice sublimes at atmospheric pressure and room
temperatures. This is clearly wasteful and may be sub-optimal when the galley trolleys are

located in a confined atmosphere (such as a galley on an aircraft).

Therefore, it would be desirable to provide a means for reliably and/or cheaply refrigerating

a galley trolley for an aircraft.

It is therefore a non-exclusive object of the invention to provide a temperature regulation
(e.g. refrigeration) system that overcomes, or at least partially mitigates, one or more of the

aforementioned issues of the prior art.

Accordingly, a first aspect of the invention provides a tray in accordance with claim 1.

The body, or a portion thereof, may be a rigid body.

Such an arrangement provides a compact, re-useable means for refrigerating a galley
trolley. The phase change material can be chosen to be resistant to thermal cycling,

allowing for prolonged use. Further, the use of a phase change material removes the need

to load and unload a dry ice compartment.
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The tray may be sized and shaped to be located within a compartment of a trolley. For
example, the tray may be sized and shaped to be located within an upper compartment of
a galley trolley, e.g. in the compartment typically used for the storage of dry ice of a
conventional galley trolley. Advantageously, locating the tray in a compartment of a trolley,
e.g. the dry ice compartment, avoids the need to take up space in the main body of the

trolley, which is for the storage of comestibles e.g. foodstuffs, drinks and so on.

The tray may have a mass of less than 2kg, for example less than 1.9kg, 1.8kg or 1.7kg.
The tray may have a mass of 1.6kg or less. It will be appreciated that the use of a tray which
can provide the required cooling but which is lighter than the dry ice otherwise used is

advantageous.

The sealed volume may be a fluidly sealed and/or hermetically sealed volume. Additionally

or alternatively, the body may be openable to allow access to the sealed volume.

By providing a sealed volume, the tray may be passed through a sterilisation process (i.e.
may undergo sterilisation) without affecting the phase change material and therefore, the

associated thermal properties of the overall apparatus.

The PCM may have a phase change temperature or melting temperature between -100 and

100 degrees Celsius, for example between -75 and 75 degrees Celsius.

In embodiments, the phase change material may have a phase change temperature or
melting temperature of less than 0 degrees Celsius. The PCM may have a phase change
temperature or melting temperature of between 0 and -80 degrees Celsius, for example
between 0 and -70 degrees Celsius, between 0 and -60 degrees Celsius, between 0 and -
50 degrees Celsius, 0 and -40 degrees Celsius, between -5 and -75 degrees Celsius,
between -10 and -70 degrees Celsius.

The tray may be a temperature regulating tray, for example a cooling or refrigerating tray.
The tray or temperature regulating tray may be configured to provide a cooling or

refrigerating effect to a trolley.

Alternatively, the PCM may have a phase change temperature or melting temperature

greater than 0 degrees Celsius. The PCM may have a phase change temperature or melting
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temperature between 0 and 100 degrees Celsius, for example between 10 and 90 degrees
Celsius, between 20 and 80 degrees Celsius. Accordingly, the tray may be a temperature
regulating tray, for example a heating tray. The tray or temperature regulating tray may be

configured to provide a heating effect to a trolley.

In embodiments, the PCM may have a phase change temperature or melting temperature
between 20 and -60 degrees, for example between 15 and -55 degrees Celsius, or between

10 and -50 degrees Celsius.

The PCM may be a solid-liquid phase change material. The PCM may be configured to

transition between solid and liquid states (and vice versa) at the phase change temperature.

The use of a solid-liquid phase change material removes at least some of the above-
identified issues associated with dry ice, for example the transport, storage, handling and/or

the sublimation of dry ice.

The tray may be configured for controlling a temperature within an environment, e.g. a food
storage compartment of a trolley, for example a galley trolley of an aircraft. Typically, trays
used for cooling will use a PCM with a phase change temperature of less than 0°C to ensure

that the goods contained within the trolley remain below a threshold temperature.

The PCM may comprise a eutectic solution. Additionally or alternatively, the PCM may be
or comprise an organic PCM, e.g. a bio-based, paraffin, eutectic or carbohydrate derived
PCM. The PCM may be or comprise an inorganic PCM, e.g. a compound, aqueous salt
solution, salt and/or a salt hydrate based PCM. The PCM may be or comprise an inorganic
eutectic PCM.

The PCM may comprise one or more of the PCM materials disclosed in Oro et al (Applied
Energy, 99 (2012) 513-533).

The PCM may be encapsulated, e.g. microencapsulated, in spherical or tubular capsules.
The sealed volume may comprise a plurality of capsules, e.g. spherical or tubular capsules,

one or more having a PCM encapsulated within.
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The sealed volume may comprise a shape-stable means or body. The shape-stable means
or body may comprise or be a porous material. The shape-stable means or body or porous

material may comprise or be a foam material, for example a polymeric foam.

The sealed volume may comprise a porous material, e.g. a synthetic porous material. The
sealed volume may comprise a foam material, preferably an insulative foam material, e.g.
a thermally insulative foam material. Additionally or alternatively, the sealed volume may

comprise an aerogel.

The shape-stable means or body, porous material or insulative foam material may be an
open-celled foam material. Alternatively, the shape-stable means, porous material or
insulative foam may be a closed-celled foam. In embodiments, the shape-stable means,
porous material or insulative foam material comprises both an open-celled foam and a

closed-celled foam, e.g. arranged in separate regions or layers.

The shape-stable means, porous material or insulative foam material may comprise a
phenolic foam, phenol-aldehyde resol resin, phenol derivatives, polyurethanes,

polystyrenes and mixtures and combinations thereof.

The PCM may be at least partially located within, integrated, received within or absorbed

into pores or spaces of the shape-stable means, porous material or insulative foam material.

The sealed volume may comprise a layer of insulative foam or aerogel. The layer of
insulative foam or aerogel may be located between or interstitially of a wall or periphery of
the sealed volume and the PCM. The sealed volume may comprise an insulated side and

a non-insulated side.

The sealed volume may have a volume V. The volume of PCM within the sealed volume
may have a volume Vpcu. A major or minor proportion of the volume V sealed volume may
be taken up by the PCM, for example a major portion, i.e. Vpcu<0.5V> Vpcn. In other
embodiments Vpcu=0.5V.

In embodiments the shape-stable means or body, porous material or insulative foam
material may have a gross volume Vp (the gross volume being a volume determined by its

outer dimensions). In embodiments Vp<Vpcw>Vp, in other embodiments Vp=Vpcu. In
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embodiments the shape-stable means, porous material or insulative foam material may

have a pore volume Vop. In embodiments Vop<Vpecu>Vor, in other embodiments Vop=Vecw.

The volume Vp may comprise a major proportion of the volume V. For example
0.5V<Vp=0.9V. In an embodiment 0.6V<Vp=<0.8V. In another embodiment 0.65V<Vp<0.75V.

In embodiments, the shape-stable means, porous material, insulative foam material or
aerogel may comprise a thermally conductive material, member or element, e.g. distributed
or dispersed therethrough. The thermally conductive material, member or element may be
or may comprise a metal. The thermally conductive material, member or element or the
shape-stable means, porous material or insulative foam material or aerogel may comprise
carbon nanotubes (CNTs), metals, graphite and/or graphene, e.g. a graphene powder or
graphene ink. The thermally conductive material may be a relatively thermally conductive

material.

In embodiments, the PCM may comprise a thermally conductive material, member or

element, e.g. distributed or dispersed therethrough.

By providing the shape-stable means, porous material, insulative foam material or aerogel
with a relatively thermally conductive material, member or element, the time required to
bring the phase change material to a or the required temperature may be reduced, e.g. the

freezing time may be reduced.

The shape-stable means, porous material, insulative foam material or aerogel may have an
open cell porosity. The porosity of the shape-stable means, porous material, insulative foam
material or aerogel may be between 40-95%, for example between 50-95%, between 60-
95%. The porosity of the shape-stable means, porous material, insulative foam material or
aerogel may be greater than 70%, for example greater than 80%, greater than 85% or

greater than 90%.

In this context, a relatively thermally conductive material is one which has a thermal
conductivity higher than that of the shape-stable means, porous material, insulative foam

material or aerogel.
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In embodiments, the tray, body or thermally conductive material, member or element may
comprise a direct contact heat exchanger. The direct contact heat exchanger may comprise

a metallic pin or rod, e.g. extending through the body and into the sealed volume.

The shape-stable means, porous material or insulative foam material may comprise a
combination of phenolic resin and CNTs, metals, graphite, graphene (e.g. powder and/or
graphene ink). The shape-stable means, porous material or insulative foam material or
aerogel may comprise CNTs, metals, graphite and/or graphene distributed or dispersed

therethrough.

The shape-stable means, porous material or insulative foam material or aerogel may
comprise up to 20% CNTs and/or graphene by weight, for example up to 10% CNTs and/or
graphene by weight or between 1-2% CNTs and/or graphene by weight. Alternatively, the
shape-stable means, porous material or insulative foam material or aerogel may comprise
up to 20% CNTs and/or graphene by volume, for example up to 10% CNTs and/or graphene

by volume or between 1-2% CNTs and/or graphene by volume.

The body may comprise or be formed of a polymeric material or plastics material. The body
may be moulded, for example, injection moulded, compression moulded, blow moulded or

rotationally moulded or a suitable combination thereof.

In an alternative embodiment the body may comprise or be formed of a metal material, for
example an aluminium alloy or aluminium metal. The aluminium body may be made from a
material which is 0.3 to 1.5 mm thick, for example 0.5 to 1.2mm thick. In an embodiment

the material may be from 0.6 to 1.0 mm thick, say 0.8mm thick.

The body may comprise a liner material. The liner material may be an inner liner material.
The liner material may be less than 1mm thick, for example less than 0.9, 0.8, 0.7, 0.6, 0.5,
0.4, 0.3, 0.2, 0.1mm thick. In an embodiment the liner may be a plastics or polymeric
material. In an embodiment the liner is from 0.1 to 0.9mm thick, e.g. from 0.2 to 0.8mm

thick, for example from 0.3 to 0.6mm thick.

Where the body has or includes a liner material the liner material is typically thinner than

the body material.
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The tray or body may comprise a coating. The coating may be an outer coating. The coating
may be ice repellent. The coating may be a hydrophobic coating. Advantageously, an ice
repellent coating or a hydrophobic coating facilitates the removal of the tray from the trolley.
For example, where the tray is located within an upper compartment (i.e. the dry ice
compartment of a conventional galley trolley), the ice repellent coating or hydrophobic
coating may prevent the or any condensate (trapped within the compartment) from freezing,
which may otherwise cause the tray to be secured to the walls of the trolley, thereby

allowing it to be easily removed.

In embodiments, the body may comprise two parts or be a two-part body. Each of the two
parts may combine or engage to describe the sealed volume. Each of the two parts may
describe a portion of the sealed volume. One or each of the two-parts of the body may be
injection moulded, blow moulded or rotationally moulded. Alternatively, one or each of the

two parts may be press-formed.

The body may comprise one or more thermal conductivity promoters. The body or thermal
conductivity promoters may comprise one or more protuberances, matrices, mesh and/or
fins. The one or more thermal conductivity promoters may be configured to promote thermal

transfer across or through a portion of the body.

The body may comprise a first part having a recess, cavity or depression and a second part
having a recess, cavity or depression. The respective recesses, cavities or depressions
may together describe the sealed volume when the first and second parts are brought

together and engaged.

In embodiments, the body may comprise a first part having a recess, cavity or depression
and a second part describing a lid or cover, the first and second parts together being
arranged to describe the sealed volume. In embodiments, the lid or cover may be sealably

secured to the first part, e.g. about the periphery of the recess, cavity or depression.

The body, polymeric material or plastics material may comprise a relatively thermally
conductive material, member or element, e.g. distributed or dispersed therethrough or in a
portion or region thereof. The relatively thermally conductive material, member or element

may comprise a metal.
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The body, polymeric material or plastics material may or relatively thermally conductive
material, member or element may comprise CNTs and/or graphene, e.g. a graphene
powder or graphene ink. The body, polymeric material or plastics material may or thermally
conductive material, member or element may comprise graphite, CNTs and/or graphene

distributed or dispersed therethrough.

The body, polymeric material or plastics material may comprise up to 20% CNTs and/or
graphene by weight, for example up to 10% CNTs and/or graphene by weight or between
1-2% CNTs and/or graphene by weight. Alternatively, the body, polymeric material or
plastics material may comprise up to 20% CNTs and/or graphene by volume, for example
up to 10% CNTs and/or graphene by volume or between 1-2% CNTs and/or graphene by

volume.

It has been found that plastics incorporating graphene or carbon nanotubes (CNTs) may
be more physically robust than plastics material without such materials. This is
advantageous in an environment where such plastics may be subject to physical abuse, for

example when trays are being removed from or loaded into trolleys.

The tray and/or body may comprise an insulative side and a non-insulative or conductive
side. In this context, insulative side is one which has a thermal conductivity less than that
of the conductive side. The insulative side and conductive side may be configured to

promote heat transfer between different parts, sides or regions of the tray and/or body.

The conductive side may comprise a greater amount or proportion of relatively thermally
conductive material, member or element than the insulative side. The tray and/or body may
comprise a greater wall thickness on the insulative side than the conductive side. The tray
may be shaped or arranged such that when installed in a trolley the conductive side may
face a comestible storage compartment and/or the tray may be shaped or arranged such
that when installed in a trolley the insulative side may face away from a comestible storage
compartment. For example, the tray may be shaped in a complementary fashion to a portion
of a trolley such that it can only be installed in a trolley in a desired (e.g. in a single)
orientation. The conductive side may be configured to face a comestible storage
compartment of a galley trolley, in use. The insulative side may be configured to face away
from a comestible storage compartment of a galley trolley, in use. The tray and/or body may

comprise indicia to identify the insulative side and/or conductive side. The tray and/or body
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may comprise indicia to indicate the correct orientation of the tray, e.g. based on the location

of the insulative side and/or conductive side.

The one or thermal conductivity promoters may be located on or towards the conductive

side.

In embodiments, the body comprises a metallic structure, substructure or framework. The
metallic structure, substructure or framework may have a coating, e.g. a polymeric or
plastics material coating. The metallic structure, substructure of framework may be located
on or towards the conductive side, e.g. only on the conductive side. The metallic structure,

substructure or framework may comprise a mesh.

One or each of the tray, body and/or sealed volume may be substantially cubical, cuboidal

or parallelepipedal.

In embodiments, the tray or body may have a height or thickness of between 20-30mm, for
example between 22-28mm. The tray or body may have a height or thickness of 25mm or

27mm.

The tray or body may have a length of between 500-1500mm, for example between 600-
1400mm, between 700-1300mm, 800-1200mm. The tray or body may have a length of less
than 1200mm, for example less than 1100mm, less than 1000mm or less than 900mm. The

tray or body may have a maximum length of 900mm.

The tray or body may have a length of between 200-700mm, for example between 300-
600mm, between 400-500mm. The tray or body may have a length of less than 700mm, for
example less than 600mm, less than 500mm or less than 400mm. The tray or body may
have a maximum length of 500mm, 400mm or 300mm. The tray or body may have a length
of 450mm, 350mm or 315mm.

The tray or body may have a width of between 200-500mm, for example between 250-
450mm, between 300-400mm. The tray or body may have a maximum width of 350mm.
The tray or body may have a width of 270mm.
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The sealed volume may have a height or thickness of between 10-30mm, for example
25mm. The sealed volume may have a length of between 250-350mm, for example
between 275-325mm, between 280-300mm. The sealed volume may have a length of
325mm or 282mm. The sealed volume may have a width of between 150-300mm, for

example between 200-300mm, e.g. 220mm or 224mm.

In an embodiment the tray has a first major surface and a second major surface. In an
embodiment the tray has at least one minor surface. Preferably the first and second major
surfaces are opposed, for example forming the base and top of the tray. The minor surface
may provide a peripheral boundary wall located between the first and second major

surfaces.

At least one of the first and second major surfaces may be more thermally conductive than
said at least one minor surface. For example, the said at least one of the first and second

major surfaces may be thinner than said at least one minor surface.

Advantageously, by providing a more thermally conductive first part of the tray than a

second part of the tray, the thermal flow can be controlled.

In an embodiment at least one of the first and second major surfaces may have a thickness
Tm of 0.2 — 2mm. In an embodiment the thickness Ts of the at least one minor surface is

from 0.5 to 4mm.

Where the tray has a liner, the thicknesses Tm and Ts may be the combined thickness of
the body and liner materials. The liner material may be thicker in some regions than others.
For example the liner may be thicker in a region adjacent said at least one minor surface

than adjacent said at least one major surface, or vice versa.

In an embodiment the tray has a rectangular cuboidal form. The first and second major
surfaces may provide the major faces of the rectangular cuboid. The said at least one minor

surface preferably joins the first and second major surfaces.

Preferably, said at least one of the first and second major surfaces has a thickness of 1mm.

In an embodiment said at least one minor surface has a thickness of 3mm.
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One of the first and second major surfaces is more thermally conductive than the other of
the first and second major surfaces. For example, one of the first and second major surfaces
may be thinner than the other of the first and second major surfaces. Additionally or
alternatively, one of the first and second major surfaces may be fabricated from a more

thermally conductive material than the other of the first and second major surfaces.

Advantageously, by ensuring that one of the major surfaces is more highly thermally

conductive the flow of heat can be controlled.

The tray may comprise an inlet configured to allow for fluid communication with the sealed
volume. The inlet may extend through the body, e.g. into the sealed volume. The inlet may
comprise a one-way valve. Alternatively, the inlet may comprise a cap, plug or bung. The

inlet may allow or be configured to facilitate filling or emptying of the sealed volume.

Providing such an inlet allows for the phase change material located within the sealed

volume to be recycled, e.g. once it has reached a certain number of thermal cycles.

The tray or body may comprise an engager or engaging means, e.g. releasable engaging
or retaining means. The engager or engaging means may be for releasably securing or

mounting the tray to a trolley, e.g. in use.

In an embodiment, the tray or trolley may each comprise mutually engageable engagers or
engagement means or engaging means, to allow the tray to be secured to, and removed
from, the trolley. For example, the tray may have a first member or part (as an engager or
engagement means) and the trolley may have a second member or part for engagement
with said first member or part. In an embodiment the tray is removably secured to the trolley
by engaging engager or engagement means of the tray with the complementary portion of

the trolley.

The engager or engagement means may be a complementary mechanical engager or
engagement means or engaging means. In an embodiment, the tray may comprise a first
mechanical member or part (as an engager or engagement means) and the trolley may
have a second, complementary mechanical member or part for engagement with said first
mechanical member or part. The complementary mechanical engager or engagement

means may allow for the tray to be releasably secured to the trolley. For example, the tray
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may be reliably secured to the trolley (in use) or the tray may be removed from the trolley,
i.e. the complementary mechanical engagement means may allow for positive

disengagement of the tray with respect to the trolley.

The releasable engager or engaging means may comprise one or more latches, tabs, clips
or hooks for engaging a portion of a trolley, e.g. a galley trolley of an aircraft. The releasable
engager or engaging means may comprise one or more magnets or magnetic portions for
engaging a portion of a trolley, e.g. a shelf of a trolley. The releasable engager or engaging

means may be configured to prevent movement of the tray relative to a trolley, in use.

The releasable engager or engaging means may comprise one or more retractable latches,
tabs, clips or hooks for engaging a portion of a trolley. The tray may comprise an actuator
or actuation means for retracting the latches, tabs, clips or hooks so as to disengage the
tray from a trolley, in use. Additionally or alternatively, the tray or body may comprise an
engager or engagement means which may comprise one or more grooves, rebates or
recesses for receiving one or more pins, latches, clips, tabs or hooks located on the trolley.
The retainer or retaining means may secure the tray within the trolley, in use. The retainer
or retaining means may be located on the first major surface and/or the second major
surface of the tray, e.g. the top and base of the tray. Additionally or alternatively, the retainer
or retaining means may be located on the or each minor surface of the tray, e.g. the
retaining means may be provided on a peripheral boundary wall located between the first
and second major surfaces. The engager or engaging means or engagement means may
comprise one or more pins, latches, clips, tabs or hooks for securing the tray or body to a

portion of the trolley, e.g. a galley trolley of an aircraft.

The tray may comprise runners configured to engage with corresponding formations

provided on a trolley.

The tray or body may comprise a gripper or gripping means, gripping portion or handle, e.g.
so as to facilitate insertion/removal of the tray into/from a trolley. The gripper or gripping
means, gripping portion or handle may comprise a recess formed in a portion of the tray or
body. The gripper or gripping means, gripping portion or handle may comprise an extension

of the tray or body.
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In an embodiment of the invention the gripper or gripping means, gripping portion or handle
may be located on a major face of the tray or body. The gripper or gripping means, gripping
portion or handle may be located on the insulative side of the tray or body, wherein the
insulative side of the tray or body may be configured to face away from a comestible
compartment of a galley trolley, in use. The gripper or gripping means, gripping portion or
handle may be located on a first major surface and/or a second major surface of the tray or
body, wherein said first and second major surfaces may be opposed and form the top and

base of the tray or body.

Locating the gripper or gripping means, gripping portion or handle on a first major surface
(e.g. a top side) of the tray or body facilitates insertion/removal of the tray or body into/from
a trolley, e.qg. into/from an upper compartment of a trolley (e.g. a dry ice compartment of a
conventional galley trolley), wherein the compartment of the trolley is configured for top
loading. The handle may be a hemi-spherical handle or any suitable alternative which may

facilitate top loading of the trolley.

Advantageously, where the tray comprises a body describing a sealed volume, the sealed
volume having a PCM received therein, the gripper or gripping means, gripping portion or
handle facilitates insertion/removal of the tray at varied temperatures, e.g. between -100
and 100 °C, for example between -75 and 75 °C, e.g. when the tray is configured to be
cooled to a temperature below -50°C prior to insertion into a galley trolley, e.g. below -60°C,
below -70°C or below -8 °C, e.g. where the tray may be configured to be cooled to a

temperature of -86°C prior to insertion into a galley trolley.

The tray may comprise a communicator or communication means. Said communicator or
communication means may comprise an identification or tracking tag, e.g. a RFID tag. The
identification tag or tracking tag may be either a passive or active RFID tag. The RFID tag
may be arranged to contain operational information or tracking/location information
associated with the tray. The operation information may comprise information regarding the
number of thermal cycles the PCM has experienced and/or the time elapsed since the tray
was removed from a freezer/heater and/or loaded into a trolley. In embodiments, the
operation information comprises information regarding the activation time, activation
parameters or conditions for ensuring the PCM of a tray reaches a solid phase or liquid

phase, e.g. the freezer or heater time, temperature and/or other relevant conditions.
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The operation information may comprise information regarding a trolley number or a flight
number or location. The tracking/location information may comprise information regarding
the location of origin of a tray and/or a particular trolley to which the or a particular tray

belongs or is associated.

In embodiments, the tray comprises a protective cover. The protective cover may be
arranged to at least partially cover or encapsulate the tray or body. The protective cover

may be an elastomeric cover, e.g. a rubber cover.

In embodiments, the tray may be configured to be cooled to a temperature below -50 °C
prior to insertion into a galley trolley, e.g. below -60 °C, below -70 °C or below -80 °C. The
tray may be configured to be cooled to a temperature of -86 °C prior to insertion into a galley

trolley.

There is also disclosed a kit of parts comprising two parts configured to combine or engage
to describe a body of a tray as described above. The kit of parts may comprise a phase

change material.

According to an aspect of the invention, there is provided a galley trolley for an aircraft,

comprising a tray as described above.

For the avoidance of doubt, any of the features described herein apply equally to any aspect

of the invention.

There is also disclosed a computer program element comprising and/or describing and/or
defining a three-dimensional design for use with a simulator or simulation means or a three-
dimensional additive or subtractive manufacturing means or device, e.g. a three-
dimensional printer or CNC machine, the three-dimensional design comprising an

embodiment of the tray described above.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or

features of any embodiment can be combined in any way and/or combination, unless such
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features are incompatible. For the avoidance of doubt, the terms “may”, “and/or”, “e.g.”,
“for example” and any similar term as used herein should be interpreted as non-limiting
such that any feature so-described need not be present. Indeed, any combination of
optional features is expressly envisaged without departing from the scope of the invention,
whether or not these are expressly claimed. The applicant reserves the right to change any
originally filed claim or file any new claim accordingly, including the right to amend any
originally filed claim to depend from and/or incorporate any feature of any other claim

although not originally claimed in that manner.

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

to the accompanying drawings in which:

Figure 1 is perspective view of a tray according to an embodiment of the invention;
Figure 2 is an end perspective view of the tray of Figure 1;

Figure 3 is an exploded perspective view of the retainer or retaining means of the tray
of Figures 1 and 2;

Figure 4 is an exploded bottom perspective view of the retainer or retaining means of
the tray of Figures 1 to 3;

Figure 5 is a perspective view of a tray according to an embodiment of the invention;
Figure 6 is an exploded perspective view of the tray of Figure 5;

Figure 7 is an exploded perspective view of the retainer or retaining means of the tray
of Figures 5 and 6;

Figure 8a is an exploded perspective view of the tray of Figures 5 to 7;

Figure 8b is a cross-sectional view of the interface between the first part and second
part of Figures 5 to 8a;

Figure 9 is a perspective view of a tray according to an embodiment of the invention;
Figure 10 is an exploded perspective view of the retainer or retaining means of the
tray of Figure 9;

Figure 11 is a sectional view of the tray of Figures 9 and 10;

Figure 12 is an exploded perspective view of the tray of Figure 9;

Figure 13 is a cross-sectional view of the interface between the first part and second
part of Figures 9 to 12; and

Figure 14 is a graph showing the results of the Examples.
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Referring now to Figures 1 and 2, there is shown a tray 1 according to an embodiment of
the invention, for use in a galley trolley of an aircraft (not shown). The tray 1 has a blow
moulded body 2 (hereinafter “body”) describing a sealed volume V arranged to receive a
phase change material (PCM). The body 2 is formed of a plastics material as a single part

in this embodiment.

The body 2 is substantially cuboidal, having an upper surface 20, an opposed, lower surface
21, a pair of sidewalls 23, 24, front wall 25 and rear wall 26. The upper surface 20 has
optional indicia formed thereon and a peripheral lip 22 extending thereabout. The lower

surface 21 is substantially planar in this embodiment (shown more clearly in Figure 4).

The pair of sidewalls 23, 24, front wall 25 and rear wall 26 together extend about the body

2 through thickness ‘t’ described between the upper and lower surfaces 20, 21.

A gripping portion 3 is described by an extension of the body 2, proximate the front wall 25.
The gripping portion 3 has a recess 30 extending width-wise along a portion of the front
wall 25 so as to describe a handle. A pair of shoulders 31 extend between the gripping

portion 3 and the front wall 25.

A retaining means in the form of a retractable latch 4 is located within recess 40 formed into
the upper surface 20, proximate the front wall 25 of the body 2. The retractable latch 4 is
configured to retain the tray 1 within a trolley, in use. The recess 40 is of a greater depth

than, and is located centrally of, recess 30.

A recessed portion 27 is located on the rear wall 26, through which an inlet 5 extends. The
inlet 5 provides fluid communication with the volume V to allow filling thereof. The inlet 5 is

sealed using a cap 50 in this embodiment.

Referring now to Figures 3 and 4, there shown an exploded view of the retractable latch 4.
In the present embodiment, the retractable latch 4 has a resilient biaser, in this case a
spring 4a, received within the recess 40. Received above the spring 4a is a latch component

4b, which is retained within the recess 40 by cover moulding 4c.

The spring 4a is formed of sheet metal in this embodiment and has a base plate 40a having

a pair of apertures 41a extending therethrough, for receipt of retaining screws R. Each of
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the apertures 41a extend through frustoconical protrusions 42a that extend from the base
plate 40a. Located centrally of the apertures 41a is a tongue 43a. The tongue 43a is
connected to the base plate 40a at one end thereof and deformed relative thereto so as to

provide a biasing force to latch component 4b.

The latch component 4b is an injection-moulded plastics component in this embodiment
having a latching element 40b formed integrally with actuating element 41b via a connecting
member 42b. The latching element 40b and actuating element 41b describe a slot
therebetween. The actuating element 41b is arranged such that when it is pressed by a
user, the tongue 43a is deformed and both the latching element 40b and actuating element

41b are displaced to allow release of the tray 1 from a trolley (not shown).

The cover moulding 4c is configured to be received within the recess 40 and has a pair of
apertures 40c (of which only one is shown) that are arranged, in use, to be aligned with
apertures 41a of the spring component 4a. The cover moulding 4c also has a further pair
of apertures 41c arranged to receive a respective one of latching element 40b and actuating

element 41b.

As shown more clearly in Figure 4, a recess 45 is formed on the lower surface 21, opposite
to that of recess 40. A floor portion 46 extends between recess 40 and recess 45, having
apertures 47 extending therethrough. The floor portion 46 is described by a portion of the
upper surface 20 and a portion of the lower surface 21 adjacent one another, so as to
provide a solid area to drill apertures 47. Apertures 41a, 40c and 47 are configured to align
such that retaining screws R can extend therethrough and retain the latch 4 within the tray

1, and in particular recess 40.

When assembling the latch 4, the spring component 4a is positioned within the recess 40
such that apertures 41a and 47 are aligned. The latch component 4b is inserted into the
recess 40 above the spring component 4a and the cover moulding 4c is inserted above the

latch component 4b such that apertures 40c are aligned with apertures 41a and 47.

The retaining screws R are inserted through the apertures 40c, 41a and 47 from the lower
surface 21 of the tray 1 to retain the latch 4 within the recess 40. Each of the latching
element 40b and actuating element 41b are resiliently biased by the tongue 43a, allowing

for displacement under the application of force.
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Also shown on the lower surface 21 are a pair of shut-off features 8, located either side of
recess 41. The shut-off features 8 are formed by bringing a portion of the upper surface 20
and a portion of the lower surface 21 into contact, so as to provide a degree of reinforcement
to the body 2. In the present embodiment, the shut-off features 8 are located in the region

of recess 30.

Referring now to Figures 5 and 6, there is shown a tray 101 according to another
embodiment of the invention, for use in a galley trolley of an aircraft (not shown). Like

features to those of Figures 1 to 4 are denoted by like references, incremented by “100’.

The tray 101 has a two-part injection moulded body 102 (hereinafter “body”) describing a
sealed volume V arranged to receive a phase change material PCM in the form of a
cuboidal block (Figure 6). The body 102 is formed of a plastics material and includes a first

part 102a and a second part 102b that together describe the sealed volume V.

In the present embodiment, the first part 102a is a tray assembly and the second part 102b
is a lid arranged to combine with the first part 102a, and be sealably secured thereto, so as

describe the sealed volume V.

As is the case of tray 1, the body 102 is substantially cuboidal, having an upper surface 120
described by the first part 102a. The body 102 also has an opposed, lower surface 121, a
pair of sidewalls 123, 124 a front wall 125 and rear wall 126 each described by the second
part 102b. The second part 102b has optional indicia formed thereon and a peripheral lip
122 extending thereabout.

The pair of sidewalls 123, 124, front wall 125 and rear wall 126 together extend about the
body 102 through the thickness ‘t’ described between the upper and lower surfaces 120,
121.

The first part 102a includes a cavity 106 for receipt of the PCM. The cavity 106 is described
by the lower surface 121, sidewalls 123, 124, front wall 125 and rear wall 126.

A gripping portion 103 is formed integrally with the first part 102a, proximate the front wall
125. The gripping portion 103 has a recess 130 extending widthwise along a portion of the
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front wall 125 so as to describe a handle. A pair of shoulders 131 extend between the

gripping portion 103 and the front wall 125.

The gripping portion 103 also has a pair of apertures 132, 133 extending therethrough for
receiving a retaining means in the form of a retractable latch 104. The pair of apertures 132,
133 are separated by a wall 134 having a pair of recesses in this embodiment (not shown)
for receipt of retaining screws R. The wall 134 provides a mounting point for the latch 104.
A portion of the latch 104 protrudes from the upper surface 120 and is configured to retain

the tray 101 within a trolley (not shown), in use.

As shown in greater detail in Figures 6 and 7, the latch 104 has a spring component 104a
arranged to be affixed to the lower surface 121 of the body 102 via retaining screws R.
Received above the spring 104a is a latch component 104b, which itself extends through
the apertures 132, 133.

The spring 104a is formed of sheet metal in this embodiment and has a base plate 140a
having a pair of apertures 141a extending therethrough, for receipt of retaining screws R.
Each of the apertures 141a extend through frustoconical protrusions 142a that extend from
the base plate 140a. Located centrally of the apertures 141a is a tongue 143a. The tongue
143a is connected to the base plate 140a at one end thereof and deformed relative thereto

so as to provide a biasing force to latch component 104b.

The latch component 104b is a moulded plastics component in this embodiment having a
latching element 140b formed integrally with an actuating element 141b via a connecting
member 142b. The latching element 140b and actuating element 141b describe a slot
therebetween. The actuating element 141b is arranged such that when pressed by a user,
the tongue 143a is deformed and both the latching element 140b and actuating element
141b are displaced. The connecting member 142b has a pair of recesses 144b for receipt

of a respective retaining screw R during assembly.

As shown in Figure 7, in order to assemble the latch 104 the latching element 140b is
received within a first of the pair of apertures 132 and the actuating element 141b is
received within the other of the apertures 133. The connecting member 142b abuts the wall
134 and the spring component 104a is brought adjacent the lower surface 121 such that

the connecting member 142b lies between the wall 134 and a portion of the spring
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component 104b. The apertures 141a are aligned with the recess of wall 134 and recesses
144b and the retaining screws R are passed therethrough so as to retain the latch

component 104b on the tray 101 via the spring component 104a.

Referring now to Figures 8a and 8b, there is shown the assembly of the first part 102a and
second part 102b so as to describe the sealed volume V. As shown in more detail in Figure
8b, each of the first part 102a and second part 102b have a respective ledge 128, 129.
Ledge 128 extends about the periphery of the cavity 106 and ledge 129 extends about the
periphery of the second part 102b. Each respective ledge 128, 129 includes a step portion
128a, 129a. Each respective ledge 128, 129 also includes a wall 128b, 129b extending
therefrom and between the gripping portion 103 and cavity 106. The walls 128b, 129b each
have a corresponding taper to provide a lead-in when mounting the second part 102b to
the first part 102a. Ledges 128 and 129 are configured to provide an interface between the
first part 102a and second part 102b.

During assembly of the tray 101 in the present embodiment, a foam pad FP is received
within the cavity 106. The first part 102a is brought adjacent the second part 102b such that
ledges 128 and 129 are in contact. In the present embodiment, the interface between the
ledges 128, 129 is heated so as to fuse the first part 102a to the second part 102b, creating
the sealed volume V. Before the first part 102a and second part 102b are sealed together,
a fluid PCM material is poured onto the foam pad FP. The foam pad FP acts as a matrix for

the PCM and reduces the effective volume of the internal volume of the tray.

In embodiments of the invention we prefer a polyurethane or a phenolic foam material for
the foam pad FP.

Referring now to Figures 9 and 10, there is shown a tray 201 according to an embodiment
of the invention, for use in a galley trolley of an aircraft (not shown). Where appropriate, like

features to those of Figures 1 to 4 are denoted by like references, incremented by 200’.

The tray 201 has a two-part body 202 formed from a combination of blow-moulding and
injection moulding and describing a sealed volume V arranged to receive a phase change
material PCM in the form of a cuboidal block (Figure 12). The body 202 is formed of a
plastics material and includes a first part 202a and a second part 202b that together

describe the sealed volume V.
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In the present embodiment, the first part 202a is a blow moulded sleeve assembly and the
second part 202b is an injection moulded cap arranged to be combine with the first part

202a, and be sealably secured thereto, so as describe the sealed volume V.

As is the case of tray 1, the body 202 is substantially cuboidal. The first part 202a has an
upper surface 220, an opposed, lower surface 221, a pair of sidewalls 223, 224 and a rear
wall 226 together describing a sleeve forming a cavity 206 having an opening O (Figure

11). The cavity 206 is configured to receive a foam pad FB and the PCM (Figure 12).

The body 202 also has a front wall 225 described by the second part 202b. Each of the
front wall 225 and rear wall 226 are widthwise extending. The first part 202a has indicia

formed on the upper surface 220 thereof.

The pair of sidewalls 223, 224, front wall 225 and rear wall 226 together extend about the
body 202 through the thickness ‘t’ described between the upper and lower surfaces 220,
221.

A gripping portion 203 is formed integrally with the second part 202b, proximate the front
wall 225. The gripping portion 203 has a recess 230 extending widthwise along a portion of
the front wall 225 so as to describe a handle. A pair of shoulders 231 extend between the

gripping portion 203 and the front wall 225.

The gripping portion 203 also has a pair of apertures 232, 233 extending therethrough for
receiving a retaining means in the form of a retractable latch 204. The pair of apertures 232,
233 are separated by a wall 234 having one or more recesses in this embodiment (Figure
11) for receipt of retaining screws R. The wall 234 provides a mounting point for the latch
204. The latch 204 protrudes from the second part 202b and is configured to retain the tray

201 within a trolley (not shown), in use.

As shown in greater detail in Figures 10 and 11, the latch 204 has a spring component 204a
arranged to be affixed to the lower surface 221 of the body 202, in particular to the second
part 202b, via retaining screws R. Received above the spring component 204a is a latch

component 204b, which itself extends through the apertures 232, 233.
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The spring component 204a is formed of sheet metal in this embodiment and has a base
plate 240a having a pair of apertures 241a extending therethrough, for receipt of retaining
screws R. Each of the apertures 241a extend through frustoconical protrusions 242a that
extend from the base plate 240a. Located centrally of the apertures 241a is a tongue 243a.
The tongue 243a is connected to the base plate 240a at one end thereof and deformed

relative thereto so as to provide a biasing force to latch component 204b.

The latch component 204b is a moulded plastics component in this embodiment having a
latching element 240b connected to an actuating element 241b via a connecting member
242b. The latching element 240b and actuating element 241b describe a slot therebetween.
The actuating element 241b is arranged such that when it is pressed by a user, the tongue
243a is deformed and both the latching element 240b and actuating element 241b are
displaced. The connecting member 242b has a pair of recesses 244b for receipt of a

respective retaining screw R during assembly.

In order to assemble the latch 204 the latching element 240b is received within a first of the
pair of apertures 232 and the actuating element 241b is received within the other of the
apertures 233. The connecting member 242b abuts the wall 234 and the spring component
204a is brought adjacent the lower surface 221 of the second part 202b such that the
connecting member 242b lies between the wall 234 and a portion of the spring component
204a. The apertures 241a are aligned with the recess of wall 234 and recesses 244b and
the retaining screws R are passed therethrough so as to retain the latch component 204b

on the tray 201 via the spring component 204a.

Referring now to Figures 11 to 13, there is shown the assembly of the first part 202a and
second part 202b so as to describe the sealed volume V. As is shown, the first part 202a
has a ledge 227 extending about the opening O and a wall 227b inboard of, and extending
therefrom. Inboard in this sense will be understood to be towards the central of the opening
O. The second part 202b also has a peripheral wall 229 extending from the front wall 225

towards a free end 229a.

During assembly of the tray 201, the foam pad FP is received within the cavity 206. The
first part 202a is brought adjacent the second part 202b such that the wall 227b lies inboard

of, and adjacent, the peripheral wall 229 and the free end 229a is brought into contact with
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ledge 227. Before the first part 202a and second part 202b are secured together a fluid

PCM material is poured into the internal volume of the tray.

In the present embodiment, the interface between the walls 227b and 229 is heated so as

to fuse the first part 202a to the second part 202b, creating the sealed volume V.

In order to assess the performance of PCM materials against the currently in-use dry ice

(CO2 (s)) coolant the following experiments were conducted.

Comparative Example 1

2.4kg of dry ice was loaded into a tray with dimensions 315x270x27mm and located
at the top of a galley trolley which was loaded with food.

The core temperature of the food was measured over time.

The results are shown in Figure 14.

Example 1

Into an identical tray to that used in Comparative Example 1, a block of foam
(282x224x25mm) and 2 litres of a phase change material with a phase change
temperature of -50°C was loaded. The tray was loaded into an identical galley trolley
stocked with the same foodstuffs as per Comparative Example 1.

The core temperature of the food was measured over time.

The results are shown in Figure 14.

Example 2
Example 1 was repeated but the 2 litres of phase change material was replaced with
1.4 litres of the PCM and 0.9 litres of water.

The results are shown in Figure 14.

Example 3
Example 1 was repeated but the phase change material was replaced with 2 litres of
a phase change material having a phase change temperature of -7°C.

The results are shown in Figure 14.

The experiments demonstrate that PCM materials are able to maintain the core

temperature of the food below 10°C over extended time periods.
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Indeed, all of the Examples of the invention outperform dry ice over a 5 hour window and
Example 2 outperforms dry ice after two hours, whilst Example 1 out performs dry ice after
four hours. The result of Example 2 is surprising because it has less PCM than Example 1

and so would be expected to perform less well.

Clearly, all of the Examples of the invention are able to maintain a low temperature of food
and, critically, are able to ensure low temperatures over a long time period, which becomes

important in case of delays.

Notwithstanding, the improved performance, the use of PCM materials provides extra
flexibility to users, reduces supply chain issues and reduces handling problems associated

with dry ice.

It will be appreciated by those skilled in the art that several variations to the aforementioned
embodiments are envisaged without departing from the scope of the invention. For
example, any of the features described in relation to tray 1 may be applied or interchanged
with any of the features described in relation to tray 101 or tray 201, where such features
are compatible. Further, whilst the interface between the ledges 128, 129 of tray 101 and
between walls 227b and 229 of tray 201 is heated so as to fuse the respective first and

second parts together, creating the sealed volume V, this need not be the case.

Instead, any other suitable means for connecting the first and second parts together so as
to create a fluid tight seal may be utilised, e.g. a snap fit arrangement, the incorporation of
one or more gaskets and/or the use of a sealing agent between the first and second parts.
It will also be appreciated by those skilled in the art that any number of combinations of the
aforementioned features and/or those shown in the appended drawings provide clear
advantages over the prior art and are therefore within the scope of the invention described

herein.

Also, the walls of the container may have different thicknesses to each other. For example,
an intended bottom most surface (e.g. lowermost surface 21) may be thinner than the
intended uppermost surface (e.g. uppermost surface 20) and the side walls (e.g. walls 23-
26). In this way the lowermost surface will be more thermally conductive and heat will flow

into that wall in a greater flux than it will flow into the other walls. Of course, in addition or
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instead, the lowermost wall may be made from, or comprise, a material which has a higher

thermal conductivity than the other walls.

Each tray may comprise thermal conductivity promoters. For example, the intended
comestible-facing side or face of the tray may comprise thermal conductivity promoters.
These may be in the form of protuberances, fins etc which extend from a surface of the tray
into the sealed volume. In an embodiment these may be formed on the internal surface of

the tray, for example by joining or integrally forming.

The provision of a pattern or other indicator on the intended uppermost surface may provide
a convenient visual indicator to allow an operative to install the tray in the correct orientation.

The tray may be shaped

Further, it is also possible to provide the tray with a liner material to line all or some of the
internal walls thereof. The tray can be made from metal materials, for example aluminium
or aluminium alloys. A metal liner material may aid or encourage heat conduction in a
desired direction. The liner may be made from polymeric or plastics materials. A polymeric
or plastics liner material may inhibit heat conduction in a desired directions. The polymeric
material or plastics liner material may be doped with heat conductive materials. A doped

polymeric/plastics liner may aid or encourage heat conduction in a desired direction.

The tray may also be provided with a hydrophobic coating.
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CLAIMS

A tray (1) for releasably engaging a trolley, the tray (1) comprising a body (2) having
a first major surface and a second major surface, the body (2) describing a sealed
volume (V), the sealed volume (V) having a phase change material (PCM) received

therein, the tray (1) comprising an engagement means (4) for releasably engaging a

trolley and characterised in that the thermal conductivity of the first major surface is

less than the thermal conductivity of the second major surface.

A tray (1) according to claim 1, wherein the first major surface is thicker than the
second major surface and/or wherein the first major surface is fabricated from a first
material and the second major surface is fabricated from a second material and

wherein the first material has a lower thermal conductivity than the second material.

A tray (1) according to claim 1 or 2 comprising thermal conductivity promoters located

on or towards the second major surface.

A tray (1) according to any preceding claim, wherein the phase change material
(PCM) has a phase change temperature of from +75 to -75 degrees Celsius or

wherein the phase change material (PCM) comprises a eutectic solution.

A tray (1) according to any preceding claim, wherein sealed volume (V) comprises an
aerogel or insulative foam and wherein the insulative foam may be an open celled
foam and/or wherein the insulative foam may comprise a phenolic foam, polystyrene

or polyurethane.

A tray (1) according to claim 5, wherein the phase change material (PCM) is at least

partially located within the pores of the insulative foam.

A tray (1) according to claim 5 or 6, wherein the insulative foam comprises a thermally
conductive member and wherein the thermally conductive member may comprise one
or more of metal, graphite, carbon nanotubes and/or graphene, for example wherein
the insulative foam comprises between 1 and 2% carbon nanotubes and/or graphene

by weight.
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A tray (1) according to any preceding claim, wherein the body (2) comprises a
polymeric material and/or wherein the body (2) is moulded and/or wherein the body
(2) comprises one or more of metal, graphite, carbon nanotubes and/or graphene, for
example wherein the body (2) comprises between 1 and 2% carbon nanotubes and/or

graphene by weight.

A tray (1) according to any preceding Claim, wherein the tray (1) or body (2)

comprises a hydrophobic coating.

A tray (1) according to any preceding claim, wherein the releasable engaging means
(4) allow the tray (1) to be secured to and removed from a trolley in which it is
locatable, the releasable engaging means (4) may comprise one or more tabs or clips
for engaging a portion of a trolley and wherein the releasable engaging means (4)

may comprise one or more retractable tabs for engaging a portion of a trolley.

A tray (1) according to any preceding claim, comprising communication means and
wherein the communication means may comprise a RFID tag, arranged to contain

operational information associated with the tray (1).

A tray (1) according to any preceding claim, comprising indicia to identify the first

major surface and/or the second major surface.

A tray (1) according to any preceding claim, configured to engage a galley trolley of
an aircraft and wherein the tray (1) is shaped in a complementary fashion to a portion
of a trolley such that the tray (1) is installable in a trolley only in a desired orientation
and/or wherein the engagement means (4) is configured to prevent movement of the

tray (1) relative to a trolley, in use.

A galley trolley for an aircraft, comprising a tray (1) according to any preceding claim
and wherein the trolley comprises a food storage compartment and a tray storage

compartment in which the tray (1) is located or locatable.

A galley trolley according to claim 14, wherein, in use, the second major surface faces

the food storage compartment.





