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(54) A heat capture system

(57) A building surface heat capture system for use
in forming an integral part of the envelope of a building,
the system comprising a plurality of heat transfer panels
locatable as part of the walls of the building, and prefer-
ably also the floor and roof surfaces, the panels defining

an internal fluid flow path along which fluid can be
pumped from a heat exchange unit, the fluid, preferably
air, entraining heat which would otherwise leak from the
building through the walls/floor/roof, and which heat may
then be extracted via the heat exchange unit for re-use.
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Description

Field of the invention

[0001] This invention relates to a heat capture system,
and in particular a heat capture system for use in resi-
dential or other buildings in order to capture and re-use
or re-circulate heat which would otherwise escape
through walls or other surfaces of the building, in order
to reduce heating costs and energy usage.

Background of the invention

[0002] Increased energy efficiency constitutes an im-
portant part of the package of policies in measures need-
ed to comply with the Kyoto protocol.
[0003] Demand management of energy is an important
tool enabling the community to influence the global en-
ergy market and hence the security of energy supply in
the medium and long term.
[0004] The residential and tertiary sector, the major
part of which is in buildings, accounts for more than 40%
of the final energy consumption in the European commu-
nity and is expanding, a trend which is bound to increase
its energy consumption hence also its carbon dioxide
omissions.
[0005] Council directive 89/106/EEC of 21 December
1988 on the approximation of laws, regulations and ad-
ministrative provisions of the member states relating to
construction products, requires construction works and
their heating, cooling and ventilation installations to be
designed and built in such a way that the amount of en-
ergy required in use will be low, having regard to the
climatic conditions of the location and occupants. The
measures further to improve the energy performance of
building should take into account other factors that play
an increasingly important role such as heating and air
conditioning installations, application of renewable ener-
gy sources and design of the building.
[0006] However, traditional building methods do not
normally achieve an airtight structure. Traditional instal-
lation methods are prone to leaving spaces where ener-
gy, generally in the form of heat, can escape from the
structure. Air conditioning can consist of a hole in the wall
plus opening windows to allow fresh air into the room.
[0007] It is therefore an object of the present invention
to address the above mentioned issues.

Summary of the invention

[0008] According to a first aspect of the present inven-
tion there is provided a building surface heat capture sys-
tem comprising at least one heat transfer panel defining
an internal fluid flow path having at least one inlet and at
least one outlet; and a heat exchanger connectable be-
tween the at least one inlet and the at least one outlet to
define a closed fluid flow circuit.
[0009] Preferably, the heat transfer panel comprises a

plurality of discrete fluid flow channels.
[0010] Preferably, the heat capture system comprises
a plurality of heat transfer panels, and one or more con-
nectors for securing adjacent panels to one another such
as to define a substantially airtight seal between the ad-
jacent panels.
[0011] Preferably, at least one connector is adapted
to secure adjacent panels at an angle to one another
such as to form a corner.
[0012] Preferably, the heat capture system comprises
supports between which heat transfer panels are secur-
able, the supports being adapted to carry wall and/or floor
panels spaced apart from the heat transfer panels such
as to create a composite surface.
[0013] Preferably, the heat capture system comprises
at least one fluid transfer conduit connectable between
heat transfer panels in order to facilitate the series and/or
parallel connection of multiple heat transfer panels.
[0014] Preferably, the inlet and the outlet are located
on an edge of the panel.
[0015] Preferably, the heat capture system comprises
a manifold provided on or formed integrally with the heat
transfer panel and connecting the plurality of fluid flow
channels to a single inlet and/or outlet.
[0016] Preferably, the heat transfer panel comprises a
pair of discrete fluid flow paths in thermal contact with
one another.
[0017] Preferably, the heat capture system comprises
a first pump for displacing air from a first location through
one of the fluid flow paths of the panel, and a second
pump for displacing air from a second remote location
through the other of the fluid flow paths of the panel in
the opposite direction to the air from the first location such
as to effect heat transfer between the two streams of air
flowing through the panel.
[0018] According to a second aspect of the present
invention there is provided a building comprising at least
one composite surface; at least one heat transfer panel
forming a layer of the composite surface and defining an
internal fluid flow path having an inlet and an outlet; and
a heat exchanger connected between the inlet and the
outlet such as to define a closed circuit around which the
fluid is circulatable.
[0019] Preferably, the at least one composite surface
comprises a cavity wall; and the at least one heat transfer
panel is located in the cavity.
[0020] Preferably, the at least one composite surface
comprising a plurality of walls, a floor and a roof such as
to define an interior space; and a plurality of the heat
transfer panels located along the walls and surrounding
the interior space; a plurality of the heat transfer panels
lining the floor and lining the roof, such as to provide an
essentially sealed envelope about the interior space.

Brief description of the drawings

[0021] The present invention will now be described
with reference to the following drawings, in which:
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Figure 1 illustrates a perspective view of a cut-away
section of the heat capture system according to a
preferred embodiment of the invention;

Figure 2 illustrates a plan view of various parts of the
heat capture system;

Figure 3 illustrates a perspective view of a cut-away
section of the heat capture system of the invention,
showing details of a typical corner and door/window
opening;

Figure 4 illustrates an alternative plan view of the
heat capture system of the invention, illustrating the
provision of airtight joints and corners/openings;

Figure 5 illustrates a sectioned view of a panel form-
ing part of the heat capture system of the invention;

Figure 6 illustrates two of the panels shown in Figure
5 with an air gap therebetween;

Figure 7 illustrates a further embodiment using the
panels shown in Figure 5 but in which a double layer
of panels is employed;

Figure 8 illustrates a double layer of the heat capture
panels with a layer of insulation between, and a fur-
ther layer of insulation between the outer panel and
an exterior wall;

Figure 9 illustrates a sectioned view through a double
panel according to a further embodiment of the in-
vention, which acts as a heat exchange for extracting
heat from exhaust air and transferring said heat to
incoming fresh air; and

Figure 10 illustrates a variation of the panel illustrat-
ed in Figure 5 comprising a lower number of internal
channels therein.

Detailed description of the drawings

[0022] Referring now to Figures 1-8 and 10 there is
illustrated a heat capture system, generally indicated as
10, according to an embodiment of the present invention,
for use with a composite wall W such as a cavity wall, or
other surfaces of a building such as a floor or roof surface,
and which can be integrated into the surface in order to
capture heat which would otherwise leak through the sur-
face during the day to day use of the building. This re-
captured heat can then be re-used in order to reduced
the energy consumption of the building, for example by
feeding the heat back into the heating system (not shown)
of the building, or for heating hot water or the like. The
system 10 comprises an array of heat exchange panels
12 which in use are situated to form an integral layer of
the walls W of the building, for example between a layer

of inner leaf brickwork and interior plasterboard panels
P or other such wall panels, or within the air filled cavity
conventionally located between an inner and outer leaf
of a wall, otherwise know as a cavity wall.
[0023] The panels 12, as will be described in detail
hereinafter, are adapted to extract heat from within a cav-
ity C defined between the plasterboard P and the brick-
work backing the plasterboard P, which heat has been
transferred through the plasterboard P from an interior
room of the building, in order to recover some of this heat
and thus improve the thermal efficiency of the building.
The panels 12 may be formed from any suitable material,
and are preferable formed from a thermally conductive
polymer which is relatively inexpensive, is lightweight in
order to facilitate ease of installation, and can be moulded
having a relatively thin profile in order to fit in the cavity
C between the walls W and the plasterboard P.
[0024] In the embodiment illustrated the panels 12 are
secured in position within the cavity C via a plurality of
stud type supports 14 which may be secured in position
against the respective wall W by any suitable means, for
example mechanical fixings, adhesive or the like. The
supports 14 may also be secured to the floor F of the
building, in order to allow a layer of the panels 12 to be
located between the floor F and the floorboards B or
equivalent floor covering such as to create a floating floor
surface. Ideally the panels 12 would line the interior
ground floor of a building, in addition to the entire surface
area of the exterior walls and the roof or at least interior
ceiling surfaces of the building. In this way the system
10 can create an essentially airtight envelope enclosing
the interior working space of the building. This allows
heat which would otherwise leak to the exterior and be
wasted to be re-captured and re-used as necessary, for
example to be re-circulated to the conventional central
heating system of the building. By utilising the panels 12
to form this airtight envelope, the system 10 can both
capture heat which would otherwise be lost through con-
duction through the surfaces of the building, as well as
preventing heat loss through convection in the form of
air flow from the interior to the exterior through gaps in
the fabric of the building.
[0025] Depending on the exact location at which the
panels 12 are being fitted, various configurations may be
employed. For example referring to Figure 1 the system
10 is fitted within a corner formed by a pair of perpendic-
ular outer walls W and the floor F. At the interface be-
tween the two walls W and between each wall W and
floor F, a corner joint 16 is secured. The exact configu-
ration of the corner joint 16 may be varied to suit the
particular requirements of the corner in question, and a
typical configuration is illustrated in section in Figure 4.
Thus it can be seen that the corner joint 16 defines a pair
of slots 18, each of which is adapted to receive the edge
of a panel 12 therein. From here the respective panel 12
extends outwardly from the corner along the surface of
the wall W a desired distance, which may depend on the
dimensions of the panels 12 used. A plurality of the stud

3 4 



EP 2 439 353 A2

4

5

10

15

20

25

30

35

40

45

50

55

supports 14 are located at spaced intervals along the
wall W with a single panel 12 extending between each
adjacent pair of supports 14 as illustrated. A similar ar-
rangement is employed along the floor F and roof (not
shown) of the buildings.
[0026] The supports 14 serve to both secure the panels
12 in position and to subsequently permit the mounting
of conventional plasterboard panels P onto the outer face
of the supports 14 thereby sandwiching the panels 12
between the plasterboard P and the wall W to form a
composite building surface. The supports 14 space the
plasterboard panels P away from the heat capture panels
12, a suitable or sufficient distance in order to allow con-
ventional electrical or other hardware such as socket box-
es, light switches, etc to be fitted into the plasterboard
panels P without fouling the heat transfer panels 12 lo-
cated behind. Referring to Figure 3, on reaching an ex-
terior corner or return, a return joint 20 is used in place
of the interior corner joints 16. The return joint 20 again
defines a mouth or channel 22 for receiving the respective
edge of the panel 12. Similarly an ope stud 24 is provided
at door and window returns. Sealing means is preferably
provided between each of the channels 18, 22 and the
panels 12. This may take the form of dedicated gaskets
26 located on the respective joint, or may be in the form
of a bead of silicone/plastic or the like applied once the
panel 12 has been seated in the respective joints. This
allows a gas tight seal to be created at each corner/open-
ing, enabling an essentially gas tight envelope to be es-
tablished about the interior living space of the building to
which the system 10 is fitted.
[0027] Referring now in particular to Figure 5, it can be
seen that each of the panels 12 defines, in the interior
thereof, a fluid flow path defined by one or more channels
27 which may for example be circuitous is shape and
defined by a regular array of baffles 28 which create a
boustrophedonic fluid flow path extending between an
inlet 30 and outlet 32 of the panel 12. It will however be
appreciated that the fluid flow path could be rectilinear
and extend from one side of the panel 12 to an opposite
side, such as from top to bottom, for example as shown
in the alternative panel 12 illustrated in Figure 10, in which
three discrete flow paths defined by three channels 27
are provided. In such an arrangement the inlet could be
provided on one side and the outlet on the opposite side
and thus at opposed ends of each of the channels 27.
Where the panel 12 defines multiple discrete flow paths
therein, a manifold (not shown) may be secured to or
formed integrally with the opposed edges of the panel
12, in which opposed manifolds the inlet and outlet are
provided, in order to allow the fluid flow within each chan-
nel to be combined to enter/exit the panel 12 via a single
inlet/outlet respectively. Alternatively each channel 27
could be provided with a dedicated inlet and outlet. Re-
gardless of the shape and/or orientation, the channel(s)
27 are fully enclosed within the panel 12, for the reasons
set out hereinafter.
[0028] The panel 12 comprises, in the embodiment il-

lustrated, a pair of sections 34 joined via a central con-
nector 36, and sealed at either end by end caps 38. This
arrangement allows the height of the panel 12 to be varied
by using more or less of the sections 34, adjacent sec-
tions 34 being connected together via the central con-
nector 36. Fluid entering through the inlet 30 must pass
down and up the height of the panel 12 around each of
the baffles 28, thus maximising the fluid retention time
within the panel 12, although as described above, the
fluid flow through the panel 12 could be directly from top
to bottom or from one lateral edge to the opposite. It will
also be understood that the panel 12 may be formed from
a single section 34 whose dimensions are chosen to suit
the intended application. However the use of multiple
sections does provided greater flexibility in terms of allow
the system 10 to be fitted to surfaces of various dimen-
sion. Individual sections 34 may also be cut to length in
order to fit a particular location.
[0029] Adjacent panels 12 of the system 10 are pref-
erably connected in series, while the panel 12 at either
end of the system 10 are then connected to either side
of a heat exchange unit (not shown) such as to form a
closed circuit between the array of panels 12 and the
heat exchange unit. The inlet 30 of a first panel 12 is thus
connected to a first side of the heat exchange unit, while
the outlet 32 of a last panel 12 in the series is connected
to a second side of the heat exchange unit in order to
form a closed or sealed circuit. It will however be appre-
ciated that intermediate panels 12 may be connected di-
rectly to the heat exchange unit, and that more than one
heat exchange unit may be employed depending on the
dimensions and/or other requirements of the system 10,
through the use of suitable piping/plumbing fixtures. The
heat exchange units may be positioned in any suitable
location, for example in an attic space of the building, a
dedicated enclosure, or other existing location.
[0030] Fluid, for example a liquid or gas and preferably
air, is then pumped around this closed circuit from the
heat exchange unit(s). Heat leaking through the plaster-
board P from the interior of the building is then captured
within the fluid being circulated through the panels 12 of
the system 10, which heat is then extracted at the heat
exchange unit (not shown). This heat may be re-circulat-
ed into the heating and/or ventilation system of the build-
ing, or may be used for any other purpose, for example
supplementing a hot water supply of the building. In order
to allow adjacent panels 12 to be plumbed together the
supports 14 are provided with apertures 40 therein
through which connecting conduits (not shown) may be
passed between adjacent panels 12. These apertures
14 may also be used to pass conventional services such
as wiring, air conditioning, ducting, water/gas plumbing.
Where each panel 12 includes a manifold at the inlet
and/or outlet, it is then necessary for only a single con-
necting conduit (not shown) to be passed through the
support 14 between adjacent panels 12.
[0031] Referring now to Figure 9 there is illustrated an
alternative embodiment of a heat capture system accord-
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ing to the present invention. In this alternative embodi-
ment like components have been accorded like reference
numerals, and unless otherwise stated perform a like
function. The system 110 comprises heat exchange pan-
els 112 which are located about a building as described
above with reference to the first embodiment, and pref-
erably in conjunction with the panels 12 of the first em-
bodiment, to facilitate the transfer of air into and out of
the substantially air tight rooms created by the use of the
system 10, as described in greater detail hereinafter.
Each panel 112 comprises an inner leaf 50 and an outer
lead 52 in face to face thermal engagement with one
another, each of which defines a circuitous flow path via
the use of baffles 128 as described above with reference
to the panel 12 of the first embodiment, although more
simple edge to edge flow paths may also be employed
as described above. Unlike the first embodiment, the sys-
tem 110 does not utilise a separate heat exchange unit
to extract heat leaking from the interior of the building,
but rather the panels 112 themselves form the heat ex-
change unit, as described below.
[0032] Thus warm air from the interior of a room is
pumped from a first location into the inner leaf 50 at a
first end or inlet 54, and passes circuitously or linearly
through the panel 112 to exit via an outlet 56, which may
be in fluid communication with the exterior of the building
or the like. Similarly, the outer leaf 52 is provided with an
inlet 58, but at the same side of the panel 112 as the
outlet 56 of the inner leaf 50. Cold air is drawn in from a
second location such as the exterior of the building (or
some other remote location), and pumped from the inlet
58, around the outer leaf 52, to exit at an outlet 60 on the
same side as the inlet 54 of the inner leaf 50. As the cold
air from the exterior passes through the outer leaf 52 it
extracts heat from the warm air passing through the inner
leaf 50, thus warming the external fresh air before it is
then pumped into the interior of the building via the outlet
60. Thus for example, assuming that the outside temper-
ature is 10°C and the room temperature is 20°C, at the
mid point of the panel 112 both the incoming and exiting
air will have a temperature of 15°C. The incoming fresh
air will have reached approximately 20°C as it exits the
panel 112 and enters the interior of the building while the
exiting air will have exchanged a suitable quantity of its
heat before being expelled from the panel 112 to the ex-
terior of the building. Thus the panel 112 forms both a
heat exchange unit and a means of supplying fresh ex-
terior air to the interior of the building, without losing heat
from the interior of the building. The panels 112 are pref-
erably placed in parallel to the panels 12 of the first em-
bodiment, and are then utilised to effect the transfer of
fresh air into the interior of the airtight envelope defined
by the panels 12, without losing any of the heat contained
within the building. In order to optimise the performance
of the panel 112 a layer of insulation (not shown) is pref-
erably provided around exterior of the panel 112.
[0033] Thus it will be appreciated that the system 10,
110 of the present invention provides a simple yet effec-

tive means of capturing heat from within a building and
re-using same as necessary in order to greatly improve
the thermal efficiency of the building.

Claims

1. A building surface heat capture system comprising
at least one heat transfer panel defining an internal
fluid flow path having at least one inlet and at least
one outlet; and a heat exchanger connectable be-
tween the at least one inlet and the at least one outlet
to define a closed fluid flow circuit.

2. A building surface heat capture system according to
claim 1 in which the heat transfer panel comprises
a plurality of discrete fluid flow channels.

3. A building surface heat capture system according to
claim 1 or 2 comprising a plurality of heat transfer
panels, and one or more connectors for securing ad-
jacent panels to one another such as to define a sub-
stantially airtight seal between the adjacent panels.

4. A building surface heat capture system according to
claim 3 in which at least one connector is adapted
to secure adjacent panels at an angle to one another
such as to form a corner.

5. A building surface heat capture system according to
any preceding claim comprising supports between
which heat transfer panels are securable, the sup-
ports being adapted to carry wall and/or floor panels
spaced apart from the heat transfer panels such as
to create a composite surface.

6. A building surface heat capture system according to
any preceding claim comprising at least one fluid
transfer conduit connectable between heat transfer
panels in order to facilitate the series and/or parallel
connection of multiple heat transfer panels.

7. A building surface heat capture system according to
any preceding claim in which the inlet and the outlet
are located on an edge of the panel.

8. A building surface heat capture system according to
any of claims 2 to 7 comprising a manifold provided
on or formed integrally with the heat transfer panel
and connecting the plurality of fluid flow channels to
a single inlet and/or outlet.

9. A building surface heat capture system according to
any preceding claim comprising a pair of discrete
fluid flow paths in thermal contact with one another.

10. A building surface heat capture system according to
claim 9 comprising a first pump for displacing air from
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a first location through one of the fluid flow paths of
the panel, and a second pump for displacing air from
a second remote location through the other of the
fluid flow paths of the panel in the opposite direction
to the air from the first location such as to effect heat
transfer between the two streams of air flowing
through the panel.

11. A building comprising at least one composite sur-
face; at least one heat transfer panel forming a layer
of the composite surface and defining an internal flu-
id flow path having an inlet and an outlet; and a heat
exchanger connected between the inlet and the out-
let such as to define a closed circuit around which
the fluid is circulatable.

12. A building according to claim 11 in which the at least
one composite surface comprises a cavity wall; and
the at least one heat transfer panel is located in the
cavity.

13. A building according to claim 11 or 12 in which the
at least one composite surface comprising a plurality
of walls, a floor and a roof such as to define an interior
space; and a plurality of the heat transfer panels
along the walls and surrounding the interior space;
a plurality of the heat transfer panels lining the floor
and lining the roof, such as to provide an essentially
sealed envelope about the interior space.
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