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TEMPERATURE CONTROL AND REGULATION MAT

TECHNICAL FIELD:

Phase Change Materials - Temperature control and regulation

BACKGROUND ART:
Phase Change Materials:

1) These materials are best known as "Phase Change Materials" but can also be known by the term
"Eutectic". Phase Change Materials are comprised of chemicals mixed in particular combinations and
ratios to give the resulting compound a specifically desired freezing/melting point and thermal
capacity. During a Phase Change Material's phase change from solid to liquid (melting), or liquid to
solid (freezing), it either absorbs or emits a certain amount of energy. During its transition the material
will stay constant at its specific freezing/melting point until phase change is complete. It is this
property which allows phase change materials to be used to regulate and control temperatures. As an
example, a cooling Phase Change Material will cool the environment surrounding it by absorbing
thermal energy from that environment as the material melts - it will produce a cooling effect until
phase change is complete.

DISCLOSURE:
TECHNICAL PROBLEM:

2) The problem solved by the invention is one that is common in any part of the world where a warm
environment exists. In hot environmental conditions people get uncomfortably hot. In a lot of cases this
discomfort is often an extremely distressing and tiring problem as well as sometimes even being life-
threatening (e.g. hyperthermia). This can occur in a vast number of potential situations and is a part of
everyday life for many, but in particular is often a problem when people go on holiday to hot climates.
When you are on the beach, by the pool, trying to sleep or simply trying to relax in a hot climate
(without air-conditioning) there is no practical way at present to be cool and comfortable, people just
suffer the heat. The cooling mat solves the distressing problem of being too hot in such situations, a
problem for which there is currently no solution.

3) The scope of temperature related problems which the cooling mat can solve are numerous. However,
another specific problem in addition to holidays and generally coping with everyday life in hot
conditions, is in medical situations - especially in poorer countries. The cooling mat is a

very cheap and effective solution for keeping medical patients cool in hot conditions and could not only
aid treatment, comfort and recovery, but in some circumstances it could also mean the difference
between life and death.

TECHNICAL SOLUTION:

4) The solution to being uncomfortably hot in circumstances such as those detailed above is to use a
Cooling Mat to remain at a cool and comfortable temperature. Lying on the mat, for example when
sunbathing, or even when wearing clothing will keep people cool and comfortable.

5) The mat will be comprised of either a plastic, nylon, or rubber (or other suitable material) hollow
structure (the 'core’) and other materials such as aluminium foils to improve heat conduction from the
body, as well as any other insulating materials which may be necessary. This structure is the main body
of the mat. The size and inner compartmental structure and layout of the mat will vary depending on



WO 2005/016074 PCT/GB2004/003463

2

intended application. For example, a mat designed for medical use may be larger than one used for
sunbathing. Dependent on application, the mat may be incorporated into other products to enhance the
product's functionality (eg. a ‘cool bed/matiress’).

6) To provide an example of size and shape, the sunbathing version of the mat may be 2000mm x
580mm x 45mm. However, the mat could be produced in a variety of different shapes as well as sizes.
As it will be constructed to suit a given application, it may be constructed so that it is flexible, and easy
to fold up and carry (to enhance its portability). In addition, the mat’s structure may allow it to be
compressed to a smaller volume for storage.

7) The hollow core/compartments within the basic mat structure will be filled with a suitable Phase
Change Material for the mat to perform its intended function. For example, in the sunbathing
application the Phase Change Material must be chosen correctly so as to produce a significant cooling
effect but must also not be too cold. Changing the Phase Change Material used could also turn the mat
into a heating/warming mat with a higher freezing/melting point. In addition, a range of different Phase
Change Materials could be used in a single mat to create a mat which had differing temperatures in
different areas. This may be beneficial in situations whereby certain parts of the body need to be cooled
or warmed to differing degrees. The structure so far described represents the essential technological
‘core’ of the mat but in many applications this 'core’ will need to be padded and covered in material so
as to be comfortable to lie on. This cover for the mat could be fixed, or could be removed for washing
or replacement. The cover may also be customised to any customer's specific designs; for example
hotels could have their name, logo and corporate colours on the cover, as well as being able to choose
the quality of the cover (e.g. ‘basic’, intermediate’ or ‘luxury’).

8) The mat functions by the Phase Change Material first of all being frozen/'charged' (the
freezing/melting point is whatever temperature the Phase Change Material is designed to freeze/melt at
and is also known as the "operating temperature™). The Phase Change Material becomes
frozen/'charged' in a cooling mat when it is in an environment which is at a temperature lower than the
Phase Change Material's freezing/melting point (a heating mat would be recharged by a higher
temperature than its operating temperature). As an example, if the freezing/melting point is 33 degrees
Celsius, the Phase Change Material in a cooling mat will freeze/'charge’ at 32 degrees Celsius. There
are a number of ways to recharge the mats but basically cooling mats need to be stored in an
environment that is cooler than their freezing/melting point. In a holiday situation, a hotel could store
the mats in air-conditioned space to recharge them or in other circumstances they could simply be left
overnight, or even cooled in water. A further enhancement for the recharging process is to include a
heat exchange as part of the mat. This could be powered by mains eleciricity supply, battery power, or
even built-in solar panels. This would allow the mat to remain constantly cool, or it would cool at the
touch of a buiton. The recharging process can be repeated as necessary and therefore the mats will be
completely reusable.

9) To be effective the mats will be constructed to maintain their cooling/warming effect for a suitable
period of time. For a sunbathing cool mat this could be 4-5 hours and is achieved by choosing the

correct Phase Change Material and the correct amount of Phase Change Material to construct into the
mat.

ADVANTAGES EFFECTS:

10) The Cooling mat allows people to remain cool and comfortable in hot conditions where air-
conditioning is unavailable and/or impractical.

11) The basic mat can be applied to many potential applications with only very minor adjustments.

12) The Phase Change Materials can be changed to suit any desired application and in addition to
cooling, they could also be used to make a mat that keeps people warm in cold conditions.

13) A version of the mat with an integrated heat exchanger could be automatic and operate 'on-
demand'.
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DESCRIPTION OF DRAWINGS:

Description-of Drawings
14) Basic drawings are provided to help clarify how a mat may look and how it may be constructed.

15) Fig.1 shows a basic example of how the 'core' of a mat may look. Fig. 1 shows two rubber mats as
described in the ‘best mode’ sealed together.

16) Fig. 2 shows more depth than Fig.1. In Fig. 2 it is possible to see a basic example of a compartment
inside the core mat filled with Phase Change Materials (the dashed outline).

BEST MODE:

17) The best mode initially contemplated for carrying out the basic cooling mat invention as claimed is
as follows: The Phase Change Material will be sandwiched between two flexible surfaces. This
resulting construction will be the 'core' mat. It will likely be covered with a quilted/cushioned cover
with suitable fittings such as Velcro to attach the cover to the core mat.

INDUSTRIAL APPLICABILITY:

18) The initial business concept for the industrial exploitation of the invention is to sell it in bulk to
hotels, who can then either include the mats as a benefit in a holiday package or can rent out the mats to
customers allowing the hotels to generate revenue and/or competitive leverage from the mat.
Customers will simply collect the recharged mats from a kiosk/hotel distribution centre (this would
usually be the same place beach towels are distributed from), use them throughout the day, and then
return the mat to the hotel distribution centre for recharging and cleaning.

19) The business will be expanded to include other routes of distribution to holiday-makers, such as
through car rental businesses for example - people could rent a car and some cooling mats at the same
time.

20) The business will also move into new markets such as camping, the medical sector and the military
sector.

21) The business will develop new applications for the cooling mats - such as incorporation into
existing products like a mattress to create a cooling bed.

22) To further increase the benefits to the customer (especially those such as hotels) the cover of the
mat will be fully customisable, from any desired colour scheme and logo design to the quality level of
the cover itself (e.g. there may be 'basic, 'intermediate’ and 'luxury' covers available depending on
customers' requirements)
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CLAIMS:

1) A cooling mat for human body cooling purposes, consisting of organic or salt based (or a
combination of both) Phase Change Materials, and/or other materials with compartments filled with, or
the whole assembly manufactured with, Phase Change Materials, that cools down to a stable and
comfortable temperature.

2) A cooling mat as claimed in claim 1 that may be constructed with an incorporated heat exchange
mechanism for cooling or heating purposes that may be powered by mains electricity, chemical, battery

power, solar cells, or another suitable power source/supply. This will allow the mat to stay cool
continuously and/or cool down at the touch of a button.

3) A cooling mat as claimed in claim 1 and claim 2 which may have suitable flexibility and/or hinging
between segments of the mat to allow for general flexibility and easy packing and storage.

4) A mat as claimed in claims 1, 2 and 3 that may use a range of different Phase Change Materials to
produce mats with differing operating temperatures - this may include mats which warm up and stay
warm as well as mats that cool down and stay cool. In addition, a range of different Phase Change
Materials could be used in a single mat to create a mat which had differing temperatures in different
areas.

5) A cooling mat as claimed in claims 1 through 5 in single or multiple formats.

6) A mat as claimed in any preceding claims that may be constructed from plastic, nylon, rubber, or
any other suitable material.

7) A mat as claimed in any preceding claims that may be covered in material and padding to make the
mat more comfortable and practical to use. This covering may either be fixed or in the form of a
removable cover.

8) A cooling mat substantially as herein described above and illustrated in the accompanying drawings.
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DRAWINGS
FIG. 1
FIG. 2
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