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(57) Abstract

A surface coating with heater cable, for the heating of surface structures such as ships’ decks, or floors. The coating con-
sists of a foundation layer of a plastic material which forms a base for the heater cable (2), a conducting layer (4) of a plastic ma-
terial where particles of metal or similar thermically-conducting particles (5) are sealed inside, and a covering layer (6) of a mate-
rial with significantly lower thermic conductivity, than the conducting layer.
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SURFACE COATING

The invention concerns a surface coating of the
type indicated in the introduction to Claim of Patent 1
for heating surfaces and similar structures such as
ship decks, floors, particularly areas where there is
danger of icing. The coating is also designed for
indoor surfaces which require heating such as floors.

Surface coatings exist which have heater cables
covered by a plastic material which is polymerized in
situ. The plastic material has metal particles sealed
inside to help lead the heat towards the exposed
surface.

Nevertheless, such coatings result in uneven
surface heating, with local heating along the heater
cable and lower temperatures in the areas between the
cables.

The main objective of the present invention is to
find a means of surface heating, particularly for
outdoor applications, which maintains a more even
temperature than any known surface coating, and which
simultaneously provides the mechanical and other
advantages of heater cables compared with heating
elements made of foil or plates. Among the subsidiary
objectives are being able to reduce the energy supply
to the surface coating to a level which is sufficient
to complete the task at hand, for example: de-icing an

0il platform by the heat from the heater cable. Ancther
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objective is -to find means of rapidly conducting the
heat éway from the cable so that the latter can have a
smaller diameter than any other heater cables.

The surface coating is also to have adequate
mechanical'characteristics, it should also be durable
and easy to lay. As one application is for rehabilitat-
ing buildings with normal door sill heights, a further
objective has been to design a thin coating.

All these objectives can be met by designing a
surface coating in accordance with the characterizing
part of Claim of Patent 1. Other advantégeous features
of the invention ére indicated in the subsidiary claims
of patent.

The present invention will firstly reduce the
heat loss towards the inner side of the surface. Then
it willrrapidly’conduct the heat from the heater cable
without any.local overheating of the exposed surface.
The result will be temperature equalization which makes
it possible to reduce the maximum surface temperature
to thé minimal temperature to maintain the required
operating conditions. This naturally results in energy
savings, which can be sizeable given large surface
areas such as offshore platforms, drilling rigs and
ships. 7

The figure shows a section through a surface
which has been covered by a coating designed in
accordance with the invention.

7 The under-surface 1 in thé example is a steel
plate, but this could also bé made of other types of
metal sheeting or materials such as chipboard,
laminate, concrete or similaf; An important functional
specification for the coating is that it must reduce
the heat transfer towards the under-surface 1, as this
can mean a loss of heat and in the worst case lead to
the overheating of sensitive components.

The under-surface is prepared for the laying of a
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heater cable 2 by applying an alkaline coating 3 of an
electrically insulating substance that preferably has
low thermic conductivity. An example of such could be a
plastic material that is polymerized in situ. Some kind
of reinforcement could also be incorporated into the
plastic, such as a glassfibre matting. Another
possibility is laying an alkaline coating 3 on a layer
of thermically-insulating material such as porous
plastic plate.

An alternative to a heating cable is using
string-like heating elements, such as ribbon heating
foils.

The heating cable 2 may be of the conventional,
known type, which is laid with suitable density for the
particular application and cable power. The cable can
be secured during polymerization by an adhesive or
other appropriate means. The invention makes it
possible to reduce the cable diameter by using less
insulation than has been normal to date.

Above the heater cable 2 the first covering
layer, or heat conducting layer 4 is composed of a
plastic composite, such as an acrylic material. This
layer contains and seals bits or particles 5 of a
material with high heat conductivity. Suitable
materials for this purpose include steel swarf, or
chips of other metals or ceramics. Though the content
of such particles can exceed 10 - 40 %, it will
normally be around 5 - 10 %.

A covering layer 6 of plastic is then laid on top
of the conducting layer 4. The covering layer 6 does
not have any metal swarf or thermically-conducting
materials added. As this layer has the function of a
heat equalization layer, it has considerably lower
conductivity than the conducting layer 4, in quan-
tative terms this will be between 20-60% less conduc-

tive. Layer 6 could have particles added to improve its
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durability, or it could have an outer covering layer on
top (not illustrated) which could be of a durable
material that could have different thermic char-

acteristics than layer 6.

Example:

After degreasing the steel plates on a platform
deck a foundation layer of an acrylic material was
laid, this was betweeh 2-4 mm thick. After this had
hardened, a heater cable was laid on top and temporari-
ly held in position by an adhesive gun. The heater
cable was arranged sa that it éovered the deck at
about 10 cm intervals. The cable was then covered by an
acrylic mass mixed with steel swarf (25 % of the
mixture being steel swarf). This layer was about 15 mnm
thick. A further layer of 1-2 mm of acrylic plastic was
then applied. Measurements showed that the temperature
variation on thersurface was about + 0.1"C, when the
cable output was 400 W/m=.

In a second example, 1 litre of plastic mass
"Silikal 1061 FR" was mixed together with 3 kg of
quartz sand, 0.6 kg of aluminium pins and an ac-
celerator, this was then used as the conducting layer
4. Then, a second layer composed of the same substances
except the aluminium pins was laid in a 2-4 mm thick
strata on top as the covering layer. This alsoc resulted
in a satisfabtory,surf&ce coating.

There are a number of modifications that can be
made within the framework of the invention. Though
acrylic plastic has proved to be particularly suitable,
other plastics that can be applied in a molten state
are also feasible. '

The thermically-conducting particles can have a
number of forms.rThese include fibres, chips or
granular particles. They can be made of steel,

aluminium or other metals, composites or ceramic

ra
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materials with high thermal conductivity. The covering
layer 6 can also be composed of ceramic tiles.
The surface coating in accordance with the
invention can be used for other purposes than heating
5 exposed surfaces. These applications include tanks and

supportive structures.
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Claim of Patent:

1. A surface coating with heater cable or a
cofresponding heating element, for the heating of
surface structures such as ships’ decks, particularly
for the purpose of hindering icing, where a coating of

a plastic mass seals a heater cable or a similar

elongated heatihg source, c haracterized

by the coéting consisting of:

- a foundation layer of a plastic material which forms
a base for the heater cable (2),

- a layer (4) of a plasticrmaterial wvhich covers the
heater cable and where particles of metal or similar
thermically-conducting particles (5) are sealed inside,
- a covering layer (6) of a material with significantly
lower thermic conductivity, i.e., about a half the
conductivity of the conducting layer (4) containing the
sealed particles.

2. A surfacercoating in accordance with Claim
of Patent 1, c hra racterized by the
covering layer (6) having the addition or a finishing
of a particularly durable material, such as quartz
grain.

3. A surface coating in accordance with Claim
of Patent 1; ctharacterized by the
covering layer (6) consisting of a plastic material,
such as an acrylic plastic, which is polymerized in
situ. '

4. A surface coating in accordance with Claim
of Patent 1, characterized by the

covering layer (6) consisting of a ceramic tiles.
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