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(54) INSULATING PANEL SYSTEM

(57) An insulating panel attached to a building struc-
ture comprises a facing layer, notably a wood wool layer,
and a thermal insulating layer, notably a mineral wool
layer. The insulating panel comprises a component cavity
configured to house an electrical component, for example
a light fitting, the component cavity comprising i) a cavity
portion within the thermal insulating layer and ii) an open-
ing which passes through the facing layer from the first
major surface of the insulating panel to the cavity portion
within the thermal insulating layer. An electrical compo-

nent is housed within the component cavity, the electrical
component comprising i) a portion projecting through the
facing layer and ii) an electrical connector positioned
within the component cavity. An electrical wire connected
to the electrical connector runs through a wire channel
provided along the entire length of a side surface of the
insulating panel and into the component cavity via a wire
passage connecting the component cavity and the wire
channel.
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Description

[0001] This invention relates to an insulating panel sys-
tem, particularly but not exclusively an insulating panel
system for car park ceilings having a plurality of spaced
lights or other electrical components arranged in the ceil-
ing, and to associated insulating panels and methods.
[0002] Insulating panels having a facing layer of wood
wool and a backing layer of thermal insulating material,
for example of mineral wool or insulating foam, provide
an advantageous combination of visual, acoustic and
thermal insulation properties for car park ceilings. Such
panels are generally secured directly to the car park ceil-
ing structure by screws; the screws pass through the in-
sulating panels into the ceiling structure, generally into a
concrete slab which forms the ceiling structure, so that
the thermal insulating material is held against the ceiling
structure with the wood wool layer providing the visible
major surface of the panel. Once the insulating panel
system has been completed, lights are often installed at
spaced positions in the car park ceiling, for example by
attaching lights to the insulating panels at desired posi-
tions and running electrical wires to power the lights over
the visible surface of the wood wool layer. Alternatively,
lighting tracks may be secured to the insulating panels
with the lights arranged at desired positions along the
tracks; in this case, electrical wires to power the lights
may be arranged within the tracks.
[0003] One aim of the invention is to provide an im-
proved insulating panel system for applications where an
electrical component requiring connecting wires is in-
stalled at at least one of the panels, for example for car
park ceilings.
[0004] According to one aspect, the present invention
provides an insulating panel system as defined in claim
1; preferably, the first and second insulating panels have
different configurations, notably with the first insulating
panel comprising a component cavity adapted to house
an electrical component, for example a light, and the sec-
ond insulating panel not comprising such a component
cavity. The system is thus particularly suitable for provid-
ing an arrangement in which electrical components are
provided at some but not all of the insulating panels in
an insulating panel system. Other aspects are defined in
other dependent claims. The dependent claims define
preferred and/or alternative embodiments.
[0005] According to another aspect, the present inven-
tion provides an insulating panel attached to a building
structure, in which the insulating panel comprises:

- a facing layer; and
- a thermal insulating layer,

wherein the facing layer and the insulating layer are se-
cured together to form the insulating panel with the facing
layer forming one of the major surfaces of the insulating
panel and the thermal insulating layer being positioned
between the facing layer and the building structure;

characterised in that the insulating panel further compris-
es:

- a component cavity configured to house an electrical
component, the component cavity comprising i) a
cavity portion within the thermal insulating layer and
ii) an opening which passes through the facing layer
from a first major surface of the insulating panel to
the cavity portion within the thermal insulating layer;

- an electrical component housed at least partially
within the component cavity, the electrical compo-
nent comprising a portion projecting through the fac-
ing;

- a wire channel provided in and running along the
entire length of a side surface of the insulating panel;
and

- a wire passage connecting the component cavity and
the wire channel;

and in which an electrical wire connected to the electrical
component runs through the wire passage and along the
wire channel.
[0006] According to a second aspect, the present in-
vention provides an insulating panel for attachment to a
building structure, in which the insulating panel compris-
es:

i) a facing layer; and
ii) a thermal insulating layer;

wherein the facing layer and the insulating layer are se-
cured together to form the insulating panel with the facing
layer forming one of the major surfaces of the insulating
panel and the thermal insulating layer being intended to
be positioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure;
characterised in that the insulating panel further compris-
es:

- a component cavity configured to house an electrical
component, the component cavity comprising i) a
cavity portion within the thermal insulating layer and
ii) an opening which passes through the facing layer
from the first major surface of the insulating panel to
the cavity portion within the thermal insulating layer;

- a wire channel adapted to house an electrical wire,
the wire channel being provided in and running along
a side surface of the insulating panel, preferably
along the entire length of the side surface of the in-
sulating panel; and

- a wire passage adapted to house an electrical wire,
the wire passage connecting the component cavity
and the wire channel.

[0007] According to a third aspect, the present inven-
tion provides an insulating panel for attachment to a build-
ing structure, in which the insulating panel comprises:
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i) a facing layer; and
ii) a thermal insulating layer;

wherein the facing layer and the insulating layer are se-
cured together to form the insulating panel with the facing
layer forming one of the major surfaces of the insulating
panel and the thermal insulating layer being intended to
be positioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure;
characterised in that the insulating panel further compris-
es:

- a wire channel adapted to house an electrical wire,
the wire channel being provided in and running along
a side surface of the insulating panel, preferably
along the entire length of the side surface of the in-
sulating panel; and

- a wire passage adapted to house an electrical wire,
the wire passage providing at least part of a connec-
tion between the wire channel and an opening in the
major surface of the insulating panel.

[0008] According to a fourth aspect, the present inven-
tion provides an insulating panel for attachment to a build-
ing structure, notably for assembly adjacent to an insu-
lating panel in accordance with the second or third aspect
to form a building system, in which the insulating panel
comprises:

i) a facing layer; and
ii) a thermal insulating layer;

wherein the facing layer and the insulating layer are se-
cured together to form the insulating panel with the facing
layer forming one of the major surfaces of the insulating
panel and the thermal insulating layer being intended to
be positioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure;
characterised in that the insulating panel further compris-
es:

- a wire channel provided in and running along a side
surface of the insulating panel, preferably along the
entire length of the side surface of the insulating pan-
el, and being adapted to house an electrical wire,
the wire channel being configured to connect with
the wire channel of an adjacent insulating panel.

[0009] The electrical component is preferably a light
fixture or a light; it may be an emergency sign; it may be
an emergency sign and/or emergency light, notably pro-
vided with power from a secure power supply and/or a
battery; it may be a loudspeaker; it may be a sensor, for
example a motion sensor or proximity sensor. The elec-
trical component may be a sensor which detects the pres-
ence of a vehicle in a parking bay. The wire is preferably

an electrical power wire which provides electrical power
to the electrical component; it is preferably configured to
provide electrical energy at a voltage which is between
90 V and 130 V and/or which is between 210 V and 250
V, notably an AC voltage. The electrical component may
comprise an electrical connector to which the wire is in-
tended to be connected; such an electrical connector is
preferably positioned within the component cavity. The
electrical component may comprise a bus system wiring
or a twisted pair.
[0010] The component cavity in the insulating panel is
configured to house the electrical component, for exam-
ple a light fixture, so that at least part of the electrical
component is arranged within the insulating panel; this
allows, for example, the installation of a light fixture hav-
ing a light emitting portion which is flush with, or which
projects slightly from the insulating panel, with a portion
of the light fixture being housed within the insulating pan-
el. The electrical component may be an interference fit
in the component cavity. The component cavity may com-
prise one or more recesses and/or projections adapted
to retain the electrical component.
[0011] The provision of a wire channel running along
a side surface of the insulating panel together with a wire
passage connecting the component cavity and/or an
opening in the major surface with the wire channel facil-
itates electrical connection(s) to the electrical compo-
nent, notably in a way which avoids the need to run elec-
trical wires over the facing layer and in a way in which
the electrical wires can be conveniently concealed from
view and/or external exposure. The component cavity
may provide an optional intermediate portion between
the wire passage and an opening in the major surface of
the insulating panel.
[0012] The invention is particularly suitable for use in
arrangements where, once installed, a rear surface of
the insulating panel is not accessible. This is the case
where, for example, the insulating panels are secured
against a surface, for example against a wall or against
a ceiling, without an intervening space.
[0013] The invention is particularly advantageous for
providing an insulating panel system over large surfaces,
for example providing an insulating panel system cover-
ing an area which is ≥ 100 m2, ≥ 500 m2 or preferably ≥
1000 m2. In this or other configurations, insulating panels
housing electrical components may be arranged at se-
lected, spaced positions within the insulating panel sys-
tems. Particularly in such arrangements, the insulating
panels housing electrical components may be arranged
as part of a row of insulating panels with the electrical
wire connected to the electrical component running along
interconnecting wire channels provided in each of the
insulating panels of a row.
[0014] The building structure is preferably a structure
of a car park; it may be a structure of a storage area; it
may be the structure of a cellar. The building structure
may be substantially vertical; it may be a wall; it may be
a pillar. The building structure may be substantially hor-
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izontal; it is preferably a ceiling. In one preferred embod-
iment, the building structure is a ceiling of a car park,
particularly where the insulating panel system covers an
area which is ≥ 1000 m2. The insulating panels are pref-
erably secured directly against the building structure, no-
table against a substantially planar surface of a building
structure, so that the thermal insulating layer contacts
the building structure.
[0015] The facing layer may comprise a wood wool
board, that is to say a board comprising wood wool fibres
arranged in an irregular geometry to form an open-pore,
three-dimensional structure in which the wood wool fibres
are held together by a binder. The wood wool fibres may
comprise wood wool fibres having:

- a length which is ≥ 2.5 cm, ≥ 7 cm or ≥ 10 cm, and/or
≤ 50 cm, ≤ 30 cm or ≤20 cm; and/or

- a width which is ≥ 0.8 mm or ≥ 1.8 mm and/or ≤ 5.2
mm or ≤ 4.2 mm; and/or

- a thickness of ≥ 0.1 mm or ≥ 0.5 mm and/or ≤ 3.2
mm or ≤ 1.2 mm.

Preferably such fibres make up at least 80% by weight
of the wood wool fibres. The structure of the wood wool
layer may have a porosity which is ≥ 30% by volume, ≥
40% by volume, ≥ 50% by volume or ≥ 60% by volume.
The wood wool binder is preferably an inorganic binder;
it may comprise cement, magnesia, caustic magnesia,
silicates, gypsum or mixtures thereof. The amount of
binder in the wood wool layer, based on the total weight
of the wood wool layer, may be ≥ 10 %wt, ≥ 20 %wt, ≥
30 %wt, ≥ 40 %wt and/or ≤ 70%wt or ≤ 60%wt.
The facing layer, particularly where this is a wood wool
layer, may be in the form of a panel, notably a panel
having a substantially rectangular shape. The facing lay-
er, particularly when this is a wood wool layer, may have
a thickness which is ≥ 3 mm, ≥ 5 mm, ≥ 8 mm or ≥ 10
mm and/or ≤ 35 mm, ≤ 30 mm, ≤ 25 mm or ≤ 20 mm.
The wood wool is preferably wood wool in accordance
with European standard EN 13168, the contents of which
is hereby incorporated by reference.
It is preferred that the facing layer is a wood wool board;
this provides an advantageous combination of acoustic
and fire-resistant properties.
[0016] The facing layer may comprise: a gypsum
board, a fibre-reinforced gypsum board, a fibre-cement
board; a polymer board such as a poly(methyl methacr-
ylate) board. In one embodiment, the facing comprises
two boards secured together, for example by an adhe-
sive, particularly a wood wool board and a board selected
from a gypsum board, a fibre-reinforced gypsum board,
a fibre-cement board and a polymer board such as a
poly(methyl methacrylate) board.
[0017] In a preferred embodiment, the thermal insulat-
ing layer is a mineral wool layer, notably a layer of stone
wool. Notably when it is stone wool, the mineral wool
layer may have a density which is ≥ 60 kg/m3 or ≥ 70
kg/m3 and/or ≤ 140 kg/m3 or ≤ 120 kg/m3. Such densities

may be used to provide a suitable combination of weight,
compression strength, thermal performance and fire re-
sistance. In an alternative embodiment, the thermal in-
sulating layer is a layer of glass wool, preferably a layer
of glass wool having a density which is ≥ 60 kg/m3 or ≥
70 kg/m3 and/or ≤ 140 kg/m3 or ≤ 120 kg/m3. The mineral
wool binder may comprise an organic binder, notably with
a binder content which is ≥ 1 wt% or ≥ 2 wt% and/or ≤ 7
wt% or ≤ 6 wt%. The binder content may be measured
by loss on ignition. The thermal insulating layer preferably
comprises ≥ 90 wt% or ≥ 94 wt% mineral fibres and/or ≤
99 wt% mineral fibres.
[0018] It is particularly preferred for the thermal insu-
lating layer to be a mineral wool board and for the facing
layer to be a wood wool board. An insulating panel com-
prising a wood wool facing layer and a mineral wool ther-
mal insulating layer provides a particularly advantageous
combination of weight, compression strength, thermal
performance, fire resistance and acoustic performance.
[0019] The thermal insulating layer may comprise a
foam layer, for example of polystyrene, extruded poly-
styrene (XPS), expanded polystyrene (EPS), poly-
urethane, or polyisocyanurate. Preferred foam materials
are EPS, white EPS (i.e. EPS free of heat absorbing ad-
ditives) or grey EPS (i.e. EPS comprising heat absorbing
additives, notably graphite particles or aluminium parti-
cles). Where the thermal insulating layer comprises a
foam layer, the foam preferably makes up at least 90 wt%
of the thermal insulating layer.
[0020] The thermal insulating material, particularly
where this comprises a mineral wool layer, may have a
thickness which is ≥ 20 mm, ≥ 50 mm or ≥ 70 mm, and/or
≤ 300 mm, ≤ 220 mm or ≤ 200 mm. Preferably, the thermal
insulating material, and indeed the insulating panel, has
a compression strength which is ≥ 20 kPa or ≥ 30 kPa
measured in accordance with EN826; this provides sta-
bility when secured to the building structure.
[0021] In a preferred embodiment, the insulating panel
has a single facing layer and a single thermal insulating
layer. Alternatively, the insulating panel may have a ther-
mal insulating layer, notably a single thermal insulating
layer, sandwiched between two facing layers, notably be-
tween two facing layers each made of wood wool. The
insulating panel is preferably a unitary insulating panel,
that is to say a panel in which the facing layer and the
thermal insulating layer are permanently attached to-
gether, for example by one or more adhesive layers. This
facilitates handling and installation of the insulating pan-
els. The insulating panels may have:

- a width which is ≥ 45 cm or ≥ 55 and/or ≤125 cm or
≤105 cm; and/or

- a length which is ≥ 90 cm or ≥ 100 cm and/or ≤ 200
cm or ≤ 180 cm or ≤ 150 cm; and/or

- a thickness which is ≥ 50 mm or ≥ 70 mm and/or ≤
300 cm or ≤ 220 mm or ≤ 200 mm; and/or

- a lambda value which is ≤ 0.1 W/m.K, preferably ≤
0.05 W/m.K, more preferably ≤ 0.04 W/m.K when
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measures at 10°C, notably in accordance with EN
12677.

[0022] The component cavity may be spaced from the
second major surface of the insulating panel by a cavity
closure, notably by a cavity closure formed by a contin-
uous portion of the thermal insulating layer. This allows
the electrical component to be housed within the insulat-
ing panel without being exposed to the support structure
to which the insulating panel is attached. It also allows
for a continuous surface of the insulating layer which will
be secured to the building structure.
[0023] The wire channel preferably extends along the
entire length of the side surface of the insulating panel.
This allows for continuity of the wire channel with wire
channels of adjacent insulating panels to provide inter-
connecting wire channels along the side edges or each
insulating panel assembled as a row of insulating panels.
The wire channel is preferably provided in the thermal
insulating layer, particularly where the facing layer is a
wood wool layer and the thermal insulating layer is min-
eral wool or foam; this facilitates provision of the wire
channel in the insulating panel, for example by machin-
ing. It also facilitates hiding of a wire in the wire channel
from view. Furthermore, it may be used to avoid fragilizing
the facing layer. Preferably, the wire channel is provided
in the form of a recess in the said side surface of the
insulating panel, the recess being open at the said side
surface of the insulating panel. This facilitate placing of
a wire within the wire channel, notably once the insulating
panel has already been attached to the building structure.
It also facilitates providing of the wire channel, for exam-
ple by machining of the insulating panel and/or of the
thermal insulating layer, for example using a router, mill
or circular saw.
[0024] The cross section of the wire channel may be
constant. The cross section of the wire channel or at least
a portion of the cross section of the wire channel may be
adapted to provide an interference fit with the wire; this
facilitate a press-fit retention of the wire within the wire
channel. The cross section of the wire channel may be
≥ 2 mm or ≥ 3 mm and/or ≤ 20 mm, ≤ 15 mm, ≤ 12 mm
or ≤ 10 mm.
[0025] The wire channel may be provided along a sin-
gle side surface of the insulating panel. Alternatively, a
wire channel may be provided along two side surfaces
of the insulating panel, notably two opposite side surfac-
es; this allows an individual panel to be arranged in more
than one configuration whilst still providing connection
between at least one of its wire channels and the wire
channel of an adjacent insulating panel.
[0026] The wire passage connects the component cav-
ity and/or an opening in the major surface of the insulating
panel with the wire channel thus allowing the wire to pass
from the electrical component, for example within the
component cavity, via the wire passage to the wire chan-
nel and via the wire channel for connection to, for exam-
ple, a power supply. The wire passage is preferably pro-

vided through the thermal insulating layer, preferably en-
tirely within the thermal insulating layer. It may be pro-
vided by drilling through the thermal insulating layer.
Such configurations may be used to avoid fragilizing the
facing layer. The minimum cross-section of the wire pas-
sage is preferably adapted to provide a clearance fit for
the wire; this allows easy feeding of the wire through the
wire passage. The wire passage may have a cross sec-
tion which is ≥ 2 mm or ≥ 3 mm and/or ≤ 20 mm, ≤ 15
mm, ≤ 12 mm or ≤ 10 mm. Preferably, the minimum cross-
section of the wire passage is greater than the minimum
cross-section of the wire channel, notably so that the min-
imum cross-section of the wire passage is adapted to
provide a clearance fit for the wire allowing easy feeding
of the wire through the wire passage and the minimum
cross section of the wire channel is adapted to provide
an interference fit with the wire to facilitate a press-fit
retention of the wire within the wire channel.
[0027] The wire passage is preferably arranged such
that the angle of deflection of a wire from its orientation
in the wire channel to its orientation in the wire passage
is ≤ 80°; ≤ 70° or preferably ≤ 60° and/or ≥ 10°, ≥ 20° or
preferably ≥ 30°. The wire passage is thus preferably
arranged such that the angle of deflection between the
wire passage and the wire channel is ≤ 80°; ≤ 70° or
preferably ≤ 60° and/or ≥ 10°, ≥ 20° or preferably ≥ 30°.
This facilitates passage of the wire by controlling both
the angling and length of the wire passage and avoids
difficulties associated with kinking the wire through too
great a deflection.
[0028] The electrical wire(s) may be provided within a
wire conduit, notably a flexible wire conduit, running with-
in:

- a portion of or the entire wire channel and/or
- a portion of or the entire wire passage.

The wire conduit may be a tube, particularly a plastics
tube. Preferably the wire conduit is arranged to be press-
fitted into the wire channel and is retained in the wire
channel by an interference fit, notably an interference fit
between an outside periphery of the wire conduit and at
least a portion of the wire channel.
In a preferred embodiment, the wire conduit is flexible
enough to bend from the wire channel to the wire pas-
sage; this is facilitated by arranging an angle of deflection
between the wire passage and the wire channel which
is ≤ 80°; ≤ 70° or preferably ≤ 60° and/or ≥ 10°, ≥ 20° or
preferably ≥ 30°. Such an angle also facilitates feeding
a wire through the conduit and through the deflection
between the wire channel and the wire passage.
In embodiments where a wire conduit in provided, the
conduit preferably runs continuously through the entire
length of the wire passage and through the entire length
of the portion of the wire passage which runs between i)
the intersection of the wire passage with the wire channel
and ii) an end of the wire passage at an end of the panel
i.e. the position at which the wire channel of the panel
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will cooperate with a wire channel of an adjacent panel
when present. Preferably , a single piece wire conduit is
provided notably at the intersection between the wire
passage and wire channel and more preferably for the
entire distance from the component cavity, through the
wire passage and through the wire channel to an end of
the panel; this facilitates passing a wire through the con-
duit and helps to avoid snagging of the wire.
[0029] Preferably, the insulating panel comprises:

- a first wire passage connecting the component cavity
and/or an opening in the major surface of the insu-
lating panel with a first position along the wire chan-
nel and being adapted to house a first electrical wire
portion; and

- a second wire passage connecting the component
cavity and/or an opening in the major surface of the
insulating panel with a second position along the wire
channel and being adapted to house a second elec-
trical wire portion.

This allows, for example, for housing of i) a first wire pro-
viding a connection via the first wire passage to a first
end of the insulating panel and ii) a second wire providing
a connection via the second wire passage to a second,
opposite end of the insulating panel. This facilitates pro-
vision of electrical wire(s) along the side edges of each
of a row of adjacent insulating panels.
[0030] According to a fifth aspect, the present inventing
provides a method of installing a plurality of insulating
panel at a building structure, comprising:

- securing a first row of abutting insulating panels in
accordance with the fourth aspect of the invention
at a building structure, the first row of abutting insu-
lating panels comprising at least one insulating panel
in accordance with the second and/or third aspect
of the invention and the wire channels of each abut-
ting insulating panel forming a row of interconnecting
wire channels along the first row of abutting insulat-
ing panels;

- subsequently positioning at least one electrical wire
such that the electrical wire passes along the wire
channels of the abutting insulating panels and
through the wire passage, notably in to the compo-
nent cavity of at least one insulating panel and/or
towards an opening in the major surface of the insu-
lating panel; and

- subsequently arranging a second row of abutting in-
sulating panels at the building structure so as to abut
the first row of abutting insulating panels and so as
to cause the electrical wire in the wire channels to
be hidden behind a surface formed by the abutting
first and second rows of insulating panels.

This allows an insulating panel system to be installed
including hidden wires which will be used to connect elec-
trical components to be housed, for example, in the com-

ponent cavity of the insulating panel(s) and/or at an open-
ing in the major surface of the insulating panel.
[0031] Subsequent to arranging the second row of
abutting insulating panels at the building structure, an
electrical component in preferably installed in the com-
ponent cavity of the at least one insulating panel or at an
opening in the major surface of the insulating panel and
electrically connected to the portion of the wire positioned
within the component cavity or at the opening in the major
surface of the insulating panel. These steps may be car-
ried out by a qualified electrician once all of the insulating
panels of the panel system have been secured to the
building structure.
[0032] In accordance with a sixth aspect, the present
invention provides a method of manufacturing an insu-
lating panel, notably for attachment to a building struc-
ture, notably an insulating panel in accordance with the
second, third or fourth aspects, in which the method com-
prises:

- providing an insulating panel comprises: a facing lay-
er and a thermal insulating layer, wherein the facing
layer and the insulating layer are secured together
to form the insulating panel with the facing layer form-
ing one of the major surfaces of the insulating panel
and the thermal insulating layer being intended to be
positioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure; and

- subsequently machining a wire channel in and run-
ning along the length of a side surface of the insu-
lating panel, notably a wire channel adapted to house
an electrical wire along the said side surface of the
insulating panel, notably a wire channel configured
to connect with the wire channel of an adjacent in-
sulating panel.

[0033] When the sixth aspect is used to manufacture
a panel in accordance with the second or third aspect,
the method preferably comprises, subsequent to machin-
ing the wire channel, machining at least one wire pas-
sage, for example by drilling. Alternatively, the wire pas-
sage(s) may be machined in the insulating panel prior to
machining the wire channel.
[0034] In accordance with a seventh aspect, the
present invention provides a method of manufacturing
an insulating panel, notably for attachment to a building
structure, notably an insulating panel in accordance with
the second aspect, in which the method comprises:

- providing an insulating panel comprises: a facing lay-
er and a thermal insulating layer, wherein the facing
layer and the insulating layer are secured together
to form the insulating panel with the facing layer form-
ing one of the major surfaces of the insulating panel
and the thermal insulating layer being intended to be
positioned between the facing layer and the building
structure when the insulating panel is attached to the
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building structure; and
- subsequently machining the component cavity in the

insulating panel.

According to this aspect, step of providing an insulating
panel preferably comprises providing an insulating panel
having a continuous facing layer and a continuous ther-
mal insulating layer and the step of machining the com-
ponent cavity preferably comprises machining the facing
layer and machining the thermal insulating layer through
the facing layer to provide the component cavity.
[0035] In accordance with an eighth aspect, the
present invention provides for use in an insulating panel
comprising a facing layer and a thermal insulating layer
wherein the facing layer and the insulating layer are pref-
erably secured together to form the insulating panel with
the facing layer forming one of the major surfaces of the
insulating panel and the thermal insulating layer being
intended to be positioned between the facing layer and
the building structure when the insulating panel is at-
tached to the building structure; of :

- a wire channel adapted to house an electrical wire,
the wire channel being provided in and running along
a side surface of the insulating panel, preferably
along the entire length of the side surface of the in-
sulating panel; and

- a wire passage adapted to house an electrical wire,
the wire passage providing at least part of a connec-
tion between the wire channel and an opening in the
major surface of the insulating panel;

to provide a pathway for an electrical wire.
[0036] In accordance with a ninth aspect, the present
invention provides an insulating panel for attachment to
a building structure, notably an insulating panel in ac-
cordance with any preceding aspect, in which the insu-
lating panel comprises:

i) a facing layer; and
ii) a thermal insulating layer

wherein the facing layer and the insulating layer are se-
cured together to form the insulating panel with the facing
layer forming one of the major surfaces of the insulating
panel and the thermal insulating layer being intended to
be positioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure;
characterised in that the insulating panel further compris-
es:

- a wire channel provided in and running along a por-
tion of the side surface of the insulating panel, pref-
erably along the entire length of the side surface of
the insulating panel, the wire channel being config-
ured to connect with the wire channel of an adjacent
insulating panel; and

- at least one and preferably a single wire conduit pro-
vided in and running within the wire channel and be-
ing adapted to house an electrical wire, the wire con-
duit being configured to connect with a wire conduit
provided in an running within a wire channel of an
adjacent insulating panel.

[0037] In accordance with a tenth aspect, the present
invention provides an insulating panel for attachment to
a building structure, notably an insulating panel in ac-
cordance to the ninth aspect, in which the insulating panel
comprises:

i) a facing layer; and
ii) a thermal insulating layer

wherein the facing layer and the insulating layer are se-
cured together to form the insulating panel with the facing
layer forming one of the major surfaces of the insulating
panel and the thermal insulating layer being intended to
be positioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure;
characterised in that the insulating panel further compris-
es:

- a component cavity configured to house an electrical
component, the component cavity comprising i) a
cavity portion within the insulating panel, notably
within thermal insulating layer and ii) an opening
which passes through the facing layer from the first
major surface of the insulating panel to the cavity
portion within the thermal insulating layer;

- a wire channel provided in and running along a por-
tion of the side surface of the insulating panel, pref-
erably along the entire length of the side surface of
the insulating panel, the wire channel being config-
ured to connect with the wire channel of an adjacent
insulating panel;

- a wire passage connecting the component cavity and
the wire channel,

- at least one and preferably a single wire conduit pro-
vided in and running within the wire channel and pref-
erably within the wire passage, the wire conduit be-
ing adapted to house an electrical wire and being
configured to connect with a wire conduit of an ad-
jacent insulating panel.

[0038] As used herein, the term wire conduit means a
pipe, channel, tubing or sleeve through which electrical
wires may be passed. The wire conduit may be made of
a plastics material, for example PVC; it may be metal,
for example aluminium. Preferably, an inside surface of
the wire conduit is smooth and/or substantially free of
ridges and/or obstructions; this facilitates passing of the
wire through the conduit. The wire conduit is preferably
flexible; this facilitates passage of the conduit around an
angle between the wire passage and the wire channel.
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The conduit may have an outside diameter which is ≥ 10
mm or ≥ 15 mm and/or ≤ 40 mm, ≤ 30 mm or ≤ 25 mm.
An outside diameter which is ≥ 18 mm and ≤ 22 mm is
particularly suitable. Where the insulating panel(s) are
configured for use with a wire conduit, the wire channel
is preferably configured such that the depth of the wire
channel (measured from the side surface of the insulating
panel) entirely accommodates the dimension of the wire
conduit and the height of the wire channel (measure per-
pendicular to the major surface of the insulating panel)
is slightly smaller than the dimension of the wire conduit.
The height of the wire channel may be between about
1mm and 5mm less than the dimension of the wire con-
duit; a wire channel height which is about 2mm less than
the dimension of the wire conduit is particularly suitable,
notably when the thermal insulating material is mineral
wool. For example, when a cylindrical conduit having and
outside diameter of 20 mm is used, the wire channel may
have a depth of 20 mm and a height of 18mm. This fa-
cilitates arranging the wire conduit in the wire channel as
a press-fit. Preferably, a single conduit extends along the
length of the wire channels of a plurality of adjacent in-
sulating panels; this facilitates passage of a wire through
the wire channels of adjacent insulating panels.
[0039] According to an eleventh aspect, the present
invention provides a method of installing a plurality of
insulating panels at a building structure, notably i) an in-
sulating panel system in accordance the first aspect or
ii) adjacent insulating panels including at least one insu-
lating panel in accordance with the ninth aspect and at
least one insulating panel according to the tenth aspect,
comprising:

- securing a first row of abutting insulating panels at
a building structure, notably at a ceiling of a car park,
the insulating panels comprising a facing layer and
a thermal insulating layer, wherein the facing layer
and the insulating layer are secured together to form
the insulating panel with the facing layer forming one
of the major surfaces of the insulating panel and the
thermal insulating layer being intended to be posi-
tioned between the facing layer and the building
structure when the insulating panel is attached to the
building structure, the insulating panels further com-
prising a wire channel provided in and running along
the length of a side surface of each insulating panel
and being adapted to house an electrical wire along
the said side surface of the insulating panel, the wire
channels of each insulating panel connecting with
the wire channel of an adjacent insulating panel, and
the first row of abutting insulating panels comprising
at least one insulating panel comprising a wire pas-
sage adapted to house an electrical wire, the wire
passage providing at least part of a connection be-
tween the wire channel and an opening in the major
surface of the said insulating panel;

- subsequently positioning at least one wire conduit in
the wire passage and wire channel of the first insu-

lating panel such that the at least one wire conduit
passes along the wire channels of the abutting insu-
lating panels and through the wire passage of at least
one insulating panel; and

- subsequently arranging a second row of abutting in-
sulating panels at the building structure so as to abut
the first row of abutting insulating panels and so as
to cause the wire conduit in the wire channels to be
hidden behind a surface formed by the abutting first
and second rows of insulating panels; and

- subsequently passing at least one electrical wire
through the wire conduit such that the electrical wire
passes along the wire channels of the abutting insu-
lating panels and through the wire passage of at least
one insulating panel.

Preferably, subsequent to arranging the second row of
abutting insulating panels at the building structure, the
method comprises installing an electrical component at
at least one of the insulating panels and electrically con-
necting the electrical component to a portion of the elec-
trical wire projecting from the wire passage.
Preferably, positioning the at least one wire conduit in
the wire passage comprises positioning a single wire con-
duit such that the single wire conduit extends between
at least two adjacent insulating panels.
The steps up to and including arranging the second row
of abutting insulating panels at the building structure may
be carried out by a person specialised in installing such
panels and the steps of i) passing at least one electrical
wire through the wire conduit and ii) installing an electrical
component may be carried out by a qualified electrician.
This allows a specialist installer to install the panels and
the entire electrical installation to be installed and verified
by a qualified electrician.
[0040] According to a twelfth aspect, the present in-
vention provides a method of installing a plurality of in-
sulating panel at a building structure, comprising:

- securing a first row of abutting insulating panels in
accordance with the ninth aspect of the invention at
a building structure, the first row of abutting insulating
panels comprising at least one insulating panel in
accordance with the tenth aspect of the invention
and the wire conduits provided within the wire chan-
nels of each abutting insulating panel forming a row
of interconnecting wire conduits along the first row
of abutting insulating panels;

- subsequently arranging a second row of abutting in-
sulating panels at the building structure so as to abut
the first row of abutting insulating panels and so as
to cause the interconnected wire conduits in the wire
channels to be hidden behind a surface formed by
the abutting first and second rows of insulating pan-
els; and

- subsequently arranging at least one electrical wire
such that the electrical wire passes within the inter-
connected wire conduits along the wire channels of
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the abutting insulating panels and through the wire
passage, notably into the component cavity of at
least one insulating panel and/or towards an opening
in the major surface of the insulating panel.

This allows an insulating panel system to be installed
including hidden wires which will be used to connect elec-
trical components to be housed, for example, in the com-
ponent cavity of the insulating panel(s) and/or at an open-
ing in the major surface of the insulating panel. Subse-
quent to arranging the second row of abutting insulating
panels at the building structure, an electrical component
in preferably installed in the component cavity of the at
least one insulating panel or at an opening in the major
surface of the insulating panel and electrically connected
to the portion of the wire positioned within the component
cavity or at the opening in the major surface of the insu-
lating panel. These steps may be carried out by a qual-
ified electrician once all of the insulating panels of the
panel system have been secured to the building struc-
ture.
[0041] Preferably, when the electrical component has
been connected to the electrical wire and has been in-
stalled at the insulating panel, the electrical wire is not
exposed at any portion of the major surface of the insu-
lating panel.
[0042] According to yet further aspects, the present
invention provides a building provided with one or more
insulating panels or building panel systems according to
other aspects.
[0043] One or more individual features or aspects de-
scribed herein may be freely combined, other than where
such features or aspects are incompatible with each oth-
er.
[0044] Embodiments of the inventions will now be de-
scribed, by way of example only, with reference to the
accompanying drawings of which:

Fig. 1 is a schematic cross-sectional side view of a
car park;
Fig 2 is a schematic plan view of a building panel
system covering the ceiling of a car park;
Fig 3 and Fig 4 and perspective views of one of the
insulating panels of the building panel system;
Fig 5 is a schematic cross-sectional side view of the
insulating panel; and
Fig 6 is a schematic cross-sectional plan view of the
insulating panel.

[0045] The building structure of the car park of Fig 1
comprises reinforced concrete slabs 1 which form the
floors and ceilings of the car park and vertical reinforced
concrete pillars 2. A building panel system 3 comprising
a plurality of individual insulating panels 4,5,6 is arranged
at the ceiling of the building structure, each individual
panel being clamped directly against the concrete of the
ceiling by screws (not shown) which pass through the
panel and into the concrete of the ceiling.

[0046] As illustrated in Fig 2, the building panel system
3 comprises a number of insulating panels 4 each fitted
with a light fitting 7 which are intended to illuminate the
car park. These electrical component insulating panels
4 are illustrated in Figs 3-6 and are arranged at spaced
positions within the building panel system 3. The insulat-
ing panels 4, 5, 6 are arranged in rows. An electrical
component row 8 of insulating panels comprises a com-
bination of one or more electrical component insulating
panel 4 and one of more wired insulating panels 5 which
include wire channels. Rows of insulating panels which
do not comprise an electrical component insulating panel
4, for example an ordinary row 9 adjacent to an electrical
component row 8 of insulating panels, may comprise or-
dinary insulating panels 6 which do not comprise a wire
channel.
[0047] Each insulating panel 4,5,6, in the illustrated
embodiment comprises a wood wool facing layer 10 and
a mineral wool thermal insulating layer 11. The facing
layer and the thermal insulating layer are adhered togeth-
er to form a unitary panel, for example using binder of
the wood wool layer during manufacture or using a sep-
arate adhesive. Preferably the panels have a length of
120 cm and a width of 60 cm; this facilitates handing and
installation. The wood wool facing layer preferably has a
thickness of about 10 mm; the mineral wool insulating
layer may have a thickness between about 30mm and
250 depending upon the desired level of thermal insula-
tion. In general, and not limited to the specific embodi-
ment described: the cut-out for receiving an electrical
components may have a length of between 20 mm and
900 mm and/or a width of between 20 and 500 mm and/or
a depth of between 20 to 290 mm; the shape of the cut-
out may be square, rectangle, round, oval, triangular, po-
lygonal; the cut-out may be central or off-centre with re-
spect to an insulating panel.
[0048] An electrical component, in this embodiment a
light fitting 7, is housed in a component cavity 12 provided
at a central position of an electrical component insulating
panel 4 and spaced from each side edge of the insulating
panel 4. The light fitting has a light diffuser 13 which is
flush with the major surface 15 of the insulating panel
and a light frame 14 which projects slightly from the major
surface 15. The component cavity 12 comprises a cavity
portion 16 within the thermal insulating layer 11, a cavity
opening 17 which passes through the facing layer 10
layer from the first major surface 15 of the insulating panel
4 to the cavity portion 16 within the thermal insulating
layer 11 and a cavity closure 18 formed by a portion of
the thermal insulating panel which separates the cavity
portion 16 from the rear major surface of the insulating
panel 4.
[0049] Each of the electrical component insulating
panels 4 and the wired insulating panels 5 are provided
with a wire channel 19. The wire channel 19 is provided
as an open sided recess in a side surface of the thermal
insulation layer 11 of the insulating panel 4,5 and houses
one of more electrical wires 20,21 for connection to the
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electrical component 7. The wire channels of adjacent
insulating panels 4,5 interconnect thus providing a path-
way for running wires along a row 8 of insulating panels,
for example to a power supply situated at the end of a row.
[0050] As best seen in Fig 6, each of the electrical com-
ponent insulating panels 4 is provided with a first 22 and
second 23 wire passage. Each wire passage 22,23 con-
nects the cavity 12 and the opening 17 at the major sur-
face 15 with the wire channel 19 so that a wire 22, 21
can be passed via the wire passage 22,23 for connection
to the electrical component 7. The wire passages each
provide part of a connection between the wire channel
and an opening in the major surface of the insulating
panel; in the illustrated embodiment, this connection
passes from the wire passages to the opening 17 via the
component cavity 12. Each wire passage 22,23 is angled
such that the angle of deviation α between the wire chan-
nel 19 and the wire passage 22,23 for a wire passing
from the wire channel 19 into the wire passage 22,23 is
about 45°.
[0051] Installation of the building panel system of Fig
2 is preferably carried out in the followings sequential
order:

i) a row 8 of electrical component insulating panels
4 and wired insulating panels 5 is secured to the
ceiling of the building structure;
ii) a first electrical wire 20 is run along the wire chan-
nel of adjacent insulating panels and through the first
wire passage 22 to provide an end portion of the wire
22 within the cavity 12 for subsequent connect to an
electrical component 7;
iii) a second electrical wire 21 is run along the wire
channel of adjacent insulating panels and through
the second wire passage 22 to provide an end portion
of the wire 22 within the cavity 12 for subsequent
connection to an electrical component 7. Provision
of both the first and second electrical wires 20,21 is
useful for connection of the electrical components in
parallel or as an array. Sufficient length or slack is
provided for the end portion of each wire to facilitate
easy connection to electrical components, for exam-
ple to allow the end portion of the wire to protrude
through the cavity opening 17 for connection to the
electrical component;
iv) a subsequent row 9 of insulating panels 6 is then
installed adjacent to the previous row 8. The side
surfaces of the insulating panels 6 in the subsequent
row 9 abut the side surfaces of the insulation panels
in the previous row 8. This results in the wires 20,21
being retained within and hidden from view by the
building panel system 3.
v) once a number of rows of the building panel sys-
tem 3 have been secured to the building structure
such that wire end portions are accessible at the
component cavities 12 of each of the electrical com-
ponent insulating panels, the electrical components
7 are installed and connected to the wires 20,21, for

example by an electrician.

List of reference numbers:

[0052]

1 concrete slabs
2 concrete pillars
3 building panel system
4 electrical component insulating panel
5 wired insulating panel
6 ordinary insulating panel
7 light fitting
8 electrical component row of insulating panels
9 ordinary row of insulating panels
10 wood wool facing layer
11 mineral wool thermal insulating layer
12 component cavity
13 light diffuser
14 light frame
15 major surface of the insulating panel
16 cavity portion
17 cavity opening
18 cavity closure
19 wire channel
20 first wire
21 second wire
22 first wire passage
23 second wire passage

Claims

1. An insulating panel system for attachment to a build-
ing structure, in which the insulating panel system
comprises:

a) a first insulating panel comprising:

i) a facing layer; and
ii) a thermal insulating layer;

wherein the facing layer and the insulating layer
are secured together to form the insulating panel
with the facing layer forming one of the major
surfaces of the insulating panel and the thermal
insulating layer being intended to be positioned
between the facing layer and the building struc-
ture when the insulating panel is attached to the
building structure;
the first insulating panel further comprising:

- a component cavity configured to house
an electrical component, the component
cavity comprising i) a cavity portion within
the thermal insulating layer and ii) an open-
ing which passes through the facing layer
from the first major surface of the insulating
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panel to the cavity portion within the thermal
insulating layer;
- a wire channel adapted to house an elec-
trical wire, the wire channel being provided
in and running along a side surface of the
insulating panel, preferably along the entire
length of the side surface of the insulating
panel; and
- a wire passage adapted to house an elec-
trical wire, the wire passage connecting the
component cavity and the wire channel; and

b) a second insulating panel for assembly adja-
cent to the first insulating panel, the second in-
sulating panel comprising:

i) a facing layer; and
ii) a thermal insulating layer;

wherein the facing layer and the insulating layer
are secured together to form the insulating panel
with the facing layer forming one of the major
surfaces of the insulating panel and the thermal
insulating layer being intended to be positioned
between the facing layer and the building struc-
ture when the insulating panel is attached to the
building structure;
the second insulating panel further comprising:

- a wire channel provided in and running
along a side surface of the insulating panel,
preferably along the entire length of the side
surface of the insulating panel, and being
adapted to house an electrical wire, the wire
channel being configured to connect with
the wire channel of an adjacent insulating
panel.

2. An insulating panel system in accordance with any
claim 1, in which, in the first insulating panel, the
component cavity is spaced from the second major
surface of the insulating panel by a cavity closure,
notably by a cavity closure formed by a continuous
portion of the thermal insulating layer.

3. An insulating panel system in accordance with claim
1 or claim 2, in which, in the first insulating panel,
the wire passage is provided through the thermal
insulating layer, preferably entirely within the insu-
lating panel.

4. An insulating panel system in accordance with any
preceding claim, in which the first insulating panel
comprises:

- a first wire passage connecting the component
cavity and a first position along the wire channel
and being adapted to route a first electrical wire

portion between the component cavity and the
wire channel; and
- a second wire passage connecting the com-
ponent cavity and a second position along the
wire channel and being adapted to route a sec-
ond electrical wire portion between the compo-
nent cavity and the wire channel.

5. An insulating panel system in accordance with any
preceding claim, in which, in the first and second
insulating panels, the wire channel is provided in the
thermal insulating layer.

6. An insulating panel system in accordance with any
preceding claim, in which, in the first and second
insulating panels, the wire channel is provided in the
form of a recess in the said side surface of the insu-
lating panel, the recess being open at the said side
surface of the insulating panel.

7. An insulating panel system in accordance with any
preceding claim, in which, in the first and second
insulating panels, the facing layer comprises a wood
wool panel.

8. An insulating panel system in accordance with any
preceding claim, in which, in the first and second
insulating panels, the thermal insulating layer com-
prises a mineral fibre panel, notably a mineral fibre
panel selected from a stone wool panel and a glass
wool panel.

9. An insulating panel system in accordance with any
of claims 1 to 7, in which, in the first and second
insulating panels, the thermal insulating layer com-
prises a foam insulation panel, notably a foam insu-
lation panel selected from a polystyrene panel, an
expanded polystyrene panel, an extruded polysty-
rene panel, a polyurethane panel and a polyisocya-
nurate panel.

10. An insulating panel system in accordance with any
preceding claim, in which:

- in the first insulating panel, a wire conduit is
arranged in the wire passage and in the wire
channel; and
- in the second insulating panel, a wire conduit
is arrange in the wire channel.

11. An insulating panel system in accordance with any
preceding claim in which the minimum cross-section
of the wire passage is greater than the minimum
cross-section of the wire channel, notably an insu-
lating panel system selected from:

- an insulating system in accordance with any
of claims 1 to 9, in which the minimum cross-
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section of the wire passage is adapted to provide
a clearance fit for a wire intended to be used
with the insulating panel system allowing easy
feeding of the wire through the wire passage and
the minimum cross section of the wire channel
is adapted to provide an interference fit with the
wire to facilitate a press-fit retention of the wire
within the wire channel; and
- an insulating system in accordance with claim
10, in which the minimum cross-section of the
wire passage is adapted to provide a clearance
fit for a wire conduit intended to be used with the
insulating panel system allowing easy feeding
of the wire conduit through the wire passage and
the minimum cross section of the wire channel
is adapted to provide an interference fit with the
wire conduit to facilitate a press-fit retention of
the wire conduit within the wire channel.

12. An insulating panel system in accordance with any
preceding claim, in which the insulating panel system
is attached to a building structure, notably attached
to the ceiling of a car park, in which,

- for the first and second insulating panels, the
thermal insulating layer is positioned between
the facing layer and the building structure; and
- the wire channel of the first panel and the wire
channel of the second panel connect with each
other.

13. An insulating panel configured to provide an insulat-
ing panel of an insulating panel system in accord-
ance with any preceding claim.

14. A method of installing a plurality of insulating panels
at a building structure, notably an insulating panel
system in accordance with any of claims 1 to 12,
comprising:

- securing a first row of abutting insulating panels
at a building structure, the insulating panels
comprising a facing layer and a thermal insulat-
ing layer, wherein the facing layer and the insu-
lating layer are secured together to form the in-
sulating panel with the facing layer forming one
of the major surfaces of the insulating panel and
the thermal insulating layer being intended to be
positioned between the facing layer and the
building structure when the insulating panel is
attached to the building structure, the insulating
panels further comprising a wire channel provid-
ed in and running along the length of a side sur-
face of each insulating panel and being adapted
to house an electrical wire along the said side
surface of the insulating panel, the wire channels
of each insulating panel connecting with the wire
channel of an adjacent insulating panel, and the

first row of abutting insulating panels comprising
at least one insulating panel comprising a wire
passage adapted to house an electrical wire, the
wire passage providing at least part of a con-
nection between the wire channel and an open-
ing in the major surface of the said insulating
panel;
- subsequently positioning at least one electrical
wire such that the electrical wire passes along
the wire channels of the abutting insulating pan-
els and through the wire passage of at least one
insulating panel; and
- subsequently arranging a second row of abut-
ting insulating panels at the building structure
so as to abut the first row of abutting insulating
panels and so as to cause the electrical wire in
the wire channels to be hidden behind a surface
formed by the abutting first and second rows of
insulating panels;
- and preferably, subsequent to arranging the
second row of abutting insulating panels at the
building structure, installing an electrical com-
ponent at at least one of the insulating panels
and electrically connecting the electrical com-
ponent to a portion of the electrical wire project-
ing from the wire passage.

15. A method of installing a plurality of insulating panels
at a building structure, notably an insulating panel
system in accordance with claim 10, comprising:

- securing a first row of abutting insulating panels
at a building structure, the insulating panels
comprising a facing layer and a thermal insulat-
ing layer, wherein the facing layer and the insu-
lating layer are secured together to form the in-
sulating panel with the facing layer forming one
of the major surfaces of the insulating panel and
the thermal insulating layer being intended to be
positioned between the facing layer and the
building structure when the insulating panel is
attached to the building structure, the insulating
panels further comprising a wire channel provid-
ed in and running along the length of a side sur-
face of each insulating panel and being adapted
to house an electrical wire along the said side
surface of the insulating panel, the wire channels
of each insulating panel connecting with the wire
channel of an adjacent insulating panel, and the
first row of abutting insulating panels comprising
at least one insulating panel comprising a wire
passage adapted to house an electrical wire, the
wire passage providing at least part of a con-
nection between the wire channel and an open-
ing in the major surface of the said insulating
panel;
- subsequently positioning at least one wire con-
duit in the wire passage and wire channel of the
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first insulating panel such that the at least one
wire conduit passes along the wire channels of
the abutting insulating panels and through the
wire passage of at least one insulating panel;
and
- subsequently arranging a second row of abut-
ting insulating panels at the building structure
so as to abut the first row of abutting insulating
panels and so as to cause the wire conduit in
the wire channels to be hidden behind a surface
formed by the abutting first and second rows of
insulating panels;
- subsequently passing at least one electrical
wire through the wire conduit such that the elec-
trical wire passes along the wire channels of the
abutting insulating panels and through the wire
passage of at least one insulating panel;
- and preferably, subsequent to arranging the
second row of abutting insulating panels at the
building structure, installing an electrical com-
ponent at at least one of the insulating panels
and electrically connecting the electrical com-
ponent to a portion of the electrical wire project-
ing from the wire passage.
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