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(54) Housing for HVAC apparatus

(57) The housing has a frame to which panels are
arranged to be fixed to define an enclosure for HVAC
apparatus. The frame profile defines a seat for accom-
modating the panel edge of a first one of the panels, the
frame profile also locating against transverse surfaces
of the panel, such that the panel is seated with its seated
edge at a position outwardly of the inner skin of an adja-
cent transversely extending panel connected to the
frame. The frame profile is typically an extruded profile
of extruded material and it is therefore a unitary extruded
profile which is formed to accommodate both the trans-
versely extending panels.
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Description

The present invention relates to an improved housing for 
use in HVAC applications.

[0001] HVAC apparatus such as combined units for air
extraction and conditioned ventilation frequently include
multiple devices including fans, heat exchangers (for ex-
ample for heat recovery), controllable baffles and the like.
Such units are typically supplied for installation in walled
enclosures or housings. An exemplary housing may com-
prise double skinned metal sheet panels mounted to a
box frame. The panels may be acoustically and/or ther-
mally insulated and typically one or more of the panel will
be demountable to provide access for inspection and/or
maintenance. The housing may be roof mounted or sus-
pended in the space above a suspended ceiling in a build-
ing.
[0002] A schematic view of an exemplary prior art
housing structure is shown in figure 1. The structure has
a metallic frame fabricated from box section frames or
posts 101 to which are welded L shaped brackets 102
having flanges 102a 102b. A double skin panel 103 is
mounted to the frame as shown in figure 1 resting against
the surface of the corner posts 101 and the flanges 102b.
The other sides of the housing can be built up in the same
way. The panels 103 can be secured to the box section
frames or posts by means of rivets or screws, for example
where a panel is required to be removable or demount-
able.
[0003] As shown in figure 1, due to the presence of the
flange brackets 102, the access space (Xmm in figure 1)
is restricted to significantly less that the overall depth of
the housing unit.

An improved arrangement has now been devised.

[0004] According to a first aspect, the present invention
provides a housing for HVAC apparatus, the housing
comprising a frame to which panels are arranged to be
fixed to define an enclosure, the frame comprising a panel
receiving frame profile arranged to accommodate an
edge of a first one of the panels, the panel receiving frame
profile defining a seat for the panel edge, to locate against
transverse surfaces of the panel, such that the panel is
seated with its seated edge at a position outwardly of the
inner skin of an adjacent transversely extending panel
connected to the frame.
[0005] This provides a benefit that the access space
dimension, when the panel is removed, is maximised for
a given height/depth of housing.
[0006] The frame profile is typically an extruded profile
of extruded material and it is therefore a unitary extruded
profile which is formed to accommodate both the trans-
versely extending panels.
[0007] It is preferred that the seat is provided with a
sealing formation enabling a seal to be formed against
an internal facing skin of the panel. The sealing formation

may comprise a rib upon which an elastomeric sealing
strip can be mounted.
[0008] Beneficially, the panel receiving frame profile
defining the seat includes a securing formation arranged
to interact with a securing formation on the panel to se-
cure the panel in position.
[0009] In one embodiment, it is preferred that the se-
curing formation on the frame profile is provided to con-
nect with the panel at a position intermediate the position
of the inner and outer skin of the panel, preferably adja-
cent a bridge portion of the panel which connects the
inner and outer skins of the panel.
[0010] In one embodiment, it is preferred that the se-
curing formation comprises a securing recess which is
obscured by the panel when in position.
[0011] In one embodiment, it is preferred that the se-
curing formation comprises an elongate longitudinally
running slot formed integrally with the frame profile on
an internal surface of the frame profile.
[0012] The frame profile may be of extruded metallic
construction in which case the securing formation is ben-
eficially extruded integrally with the frame profile.
[0013] In a preferred embodiment, the frame profile
has a further seat for the adjacent transversely extending
panel. It is preferred that the further seat supports the
lower skin of the adjacent transversely extending panel
at a level spaced inwardly of the said edge of the first
one of the panels.
[0014] It follows that the seats for the adjacent trans-
versely extending panels are preferably provided on the
same frame member. In one embodiment the seats are
separated by a structural spacer section of the profile
frame member. This may be a closed frame cell portion
to increase the structural strength of the frame.
[0015] According to a further aspect, the present in-
vention provides a panel comprising an outer skin and
an inner skin and a bridge connecting the outer and inner
skins; the panel further comprising a securing arrange-
ment mounted to the panel for securing the panel to a
frame, the securing arrangement comprising a securing
element movable from a stowed position to a deployed
position projecting outwardly of the bridge.
[0016] The securing element is preferably stowed in
the interior of the panel in the stowed position and ex-
tends to project through the bridge when in the deployed
position.
[0017] In one embodiment it is preferred that the se-
curing member is actuatable to move pivotally or rotata-
bly. This may be achieved by means of the securing el-
ement being mounted on a rotatable spindle in the interior
of the panel.
[0018] In an alternative aspect, the invention provides
a housing for HVAC apparatus, the housing comprising:

a panel comprising an outer skin and an inner skin
and a bridge connecting the outer and inner skins;
the panel further comprising a securing arrangement
mounted to the panel for securing the panel to a

1 2 



EP 2 322 868 A2

3

5

10

15

20

25

30

35

40

45

50

55

frame, the securing arrangement comprising a se-
curing element movable from a stowed position to a
deployed position projecting outwardly of the bridge,
and;
a frame to which panels are arranged to be fixed to
define an enclosure, the frame comprising a panel
receiving frame profile arranged to accommodate an
edge of a said panel, the panel receiving frame profile
defining a seat for the panel edge and including a
securing formation arranged to receive the securing
element on the panel to secure the panel in position.

[0019] According to a further aspect, the invention pro-
vides a connection system for HVAC housing compo-
nents, the system comprising housing components hav-
ing angled corner surfaces to together define an angled
recess when the components are presented for connec-
tion, and a connection element to be positioned in the
angled recess and comprising first and second limbs ex-
tending in opposed directions from an apex portion of the
connection element, the first and second limbs being con-
figured to each lie adjacent with a respective one of the
angled corner surfaces of the housing components and
being provided with a securing formation enabling secur-
ing to the respective housing component.
[0020] Connection using the connection element po-
sitioned in the angled recess provides that the connection
does not result in connection components standing proud
of the housing profile, but rather the fixings are tucked
away in a recess. This makes the connection bracket
less obtrusive and cumbersome.
[0021] It is preferred that the connection element is
provided with a fixing, such as a through bore or slot for
receiving a suspension rod or other suspension means
such a suspension cable.
[0022] In one preferred embodiment a through bore is
provided at the apex portion of the connection element
for receiving the suspension rod or other suspension
means.
[0023] In a preferred embodiment the connection ele-
ment includes a spacer projection extending into a gap
between the connected components. The spacer projec-
tion may extend from the apex portion. The spacer portion
can be dimensioned accurately to maintain a required
spacing distance between the connected components.
For example, the spacer may maintain the distance for
correct compression of a seal between the components.
[0024] It is preferred that the securing formations on
the limbs comprise means for accommodating mechan-
ical fixings. For example bolt holes may be provided on
the limbs for accommodating connection bolts. Benefi-
cially, the mechanical fixings (such as bolts) are accom-
modated so as not to project outwardly out of the recess.
[0025] According to a further aspect, the invention pro-
vides a housing for HVAC apparatus, the housing com-
prising a frame and panel arrangement to define an en-
closure, the frame arrangement of the housing compris-
ing first and second longitudinally running frame mem-

bers, spaced from one another at opposed sides at the
top of the housing, the respective frame members includ-
ing a respective longitudinally running slot communicat-
ing with a respective recess spaced outwardly of the slot,
the slot and recess together receiving a respective edge
of a sheet as a top cover for the housing.
[0026] Typically, the top cover sheet is retained in a
bowed configuration. Preferably, the top cover sheet is
retained in the slot and recess in a resiliently deformed
condition such that the top cover sheet springs outwardly
to be held in engagement within the slots and recesses
in the frame members.
[0027] The invention will now be further described in
specific embodiments, by way of example only and with
reference to the accompanying drawings, in which;

Figure 1 is a schematic explanatory view of a prior
art panel and frame housing arrangement for use in
HVAC applications;

Figure 2 is a schematic exemplary view of a housing
in accordance with the invention;

Figure 3 is a detailed view of a part of the structure
of figure 2;

Figure 4 is a detailed view of a part of the structure
of figures 2 and 3;

Figure 5 is a schematic exemplary view of a variant
on the housing of figures 2 to 4;

Figure 6 is a sectional view of a connection system
for housing components in accordance with the in-
vention;

Figures 7 and 8 are perspective views of the con-
nection system of figure 6;

Figure 9 is a schematic view of a housing fitting per-
mitting connection of a top cover in accordance with
the invention; and

Figure 10 is a perspective view of a housing having
a top cover fitted in accordance with the invention.

[0028] Referring initially to figures 2, 3 and 4, there is
shown a housing 1 constructed to enclose HVAC appa-
ratus. The apparatus contained within the housing 1 may,
for example, include multiple devices including fans, heat
exchangers (for example for heat recovery), controllable
baffles and the like. The housing may be roof mounted
or suspended in the space above a suspended ceiling in
a building.
[0029] The housing 1 is shown in schematic side view
in figure 2, the view is of part of a top panel 3, part of a
bottom panel 4 and a side panel 2 mounted to a respec-
tive upper or lower support frame member 5, 6 which is
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of extruded aluminium zinc alloy. The upper support
frame member 5 comprises three sections, a side panel
seat portion 5a, a top panel seat portion 5b and an inter-
connecting closed cell section 5c between the sections
5a and 5b. The lower support frame member 6 comprises
three sections, a side panel seat portion 6a, a bottom
panel seat portion 6b and an interconnecting closed cell
section 6c between the sections 6a and 6b.
[0030] For the upper and lower support frame mem-
bers the sections 5b, 5c and 6b 6c are generally similar.
The top panel seat portion 5b comprises a flange upon
which the top panel rests and may be secured y means
of mechanical fixings or adhesives. Similarly, the lower
panel seat portion 6b comprises a flange to which the
lower panel is secured by means of a bolt 7 and L shaped
bracket 8, which has a transverse limb received in a slot
6d of the lower frame member.
[0031] For the lower frame member 6, the side panel
seat portion 6a for seating the lower edge of the side
panel 2 comprises a channel section having an outer lip
6e extending upwardly which retains the lower edge of
the side panel 2. The frame member 6 includes a pro-
jecting rib 6f which retains a compressible elastomeric
seal 10 for sealing against the inner skin of the side panel
2. The closed cell section 6c acts as a spacer and pro-
vides rigidity to the frame structure. It is important to note
that, when received in the lower frame member 6, the
lower edge of the side panel 2 is positioned below the
level of the inner skin of the adjacent bottom panel 4.
Also, the lower frame member 6 does not have any part
that projects significantly above the level of the inner skin
4a of the adjacent bottom panel 4. This means that when
the side panel 2 is removed from the frame, maximum
access clearance is available through the space between
the upper and lower frame members 5, 6.
[0032] In respect of the upper frame member 5, the
side panel seat portion 5a for seating the upper edge of
the side panel 2 comprises an outer in-turned lip 5e ex-
tending inwardly from an outer marginal web 5h. The
upper edge of the panel 2 abuts against the lip 5e. When
seated in position, the upper edge of the panel 2 is re-
tained by the upper frame member 5 as a result of en-
gagement of a securing element 12 in a receiving slot 5j.
The receiving slot 5a runs along the length of the frame
member 5 and is formed integrally during the extrusion
procedure. The slot is positioned at a position interme-
diately between 9and above) the inner and outer skin of
the side panel.
[0033] The locking element is retained in a stowed po-
sition substantially entirely within the interior of the panel
2 and, when the panel is correctly positioned with respect
to the frame member 5, can be deployed to project up-
wardly through an aperture in the upper bridge surface
2c of the panel connecting the inner and outer skins 2a
2b, in order to engage within the longitudinally running
retaining slot 5j. The retaining element is rotatably mount-
ed on a mounting spindle 13. A rotatable drive shaft 14
connects with the securing element 12. A drive head 15

connects with the drive shaft 14 and is mounted to the
outer skin 2b of the side panel. Using a screwdriver or
other tool to rotate the head 15 causes the drive shaft 14
and hence the securing element to be rotatably moved
between the stowed and deployed positions. A number
of actuatable securing elements may be provided at dif-
ferent points along the length of the side panel 2 (i.e. into
the plane of the paper in the figure). Also the retaining
slot can be incorporated to accommodate foxing of top
and bottom panels if required, as can be seen at 5k 6k.
[0034] The frame member 5 includes a projecting rib
5f which retains a compressible elastomeric seal 10 for
sealing against the inner skin of the side panel 2. The
closed cell section 5c acts as a spacer and provides ri-
gidity to the frame structure. It is important to note that,
when received in the upper frame member 5, the upper
edge 2c of the side panel 2 is positioned above the level
of the inner skin 3a of the adjacent, transversely extend-
ing, top panel 3. Also, the upper frame member 5 does
not have any part that projects significantly below the
level of the inner skin 3a of the adjacent top panel 3. This
means that when the side panel 2 is removed from the
frame, maximum access clearance is available through
the space between the upper and lower frame members
5, 6. This enables relatively larger components to be ac-
commodated and serviced in the interior housing than is
possible with comparable prior art constructions such as
that shown in figure 1.
[0035] As shown in figure 5, the design is particularly
versatile, enabling additional panels 502, 503, 505 to be
accommodated to provide enhanced acoustic and/or
thermal insulation.
[0036] As shown in figures 6 7 and 8, housing units
(such as housed components to be mounted in-line) can
be connected using a novel connection system. Figure
6 shows a first housing 601 to be connected to a second
housing 701. The first housing includes a panel 602
mounted between extruded frame members 620, 621.
The second housing 701 has a panel 702 mounted be-
tween frame members (only frame member 721 is
shown). The connection system of the invention provides
for improved connection between housing components,
particularly frame members such as adjacent or abutting
frame members 620, 721. The adjacent or abutting frame
members 620, 721 are provided with angled edge sur-
faces 620a 721 a, that together defme an angled recess
725 when the components are set up for connection. The
connection system further includes a connection bracket
750 which has limbs 750a 750b extending in V shaped
configuration in opposed directions from an apex portion
750c of the connection bracket. The angle between the
limbs750a 750b is matched to the angle at which the
angled edge surfaces 620a 721 a of the frame members
are set. The bracket 750 is provided with a spacer rib
750d which extends from the apex of the bracket 750
between the frame members 620 721. The spacer rib
750d can be dimensioned accurately to maintain a re-
quired spacing distance between the connected compo-
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nents. For example, the spacer may maintain the dis-
tance for correct compression of a seal that may be pro-
vided between the components.
[0037] The limbs 750a, 750b are arranged to be se-
cured to the respective angled edge surfaces 620a 721
a, that together define an angled recess 725 when the
components are set up for connection. To this end the
limbs and the angled edge surfaces 620a 721a are pro-
vided with holes for accommodating mechanical fixings
such as the bolts 761. The connection system of the in-
vention provides that the mechanical fixings (such as
bolts) can be conveniently accommodated so as not to
project outwardly out of the angled recess 725 defined
by the angled edge surfaces 620a 721a. Connection us-
ing the connection bracket positioned in the angled re-
cess provides that the connection does not result in con-
nection components standing proud of the housing pro-
file, but rather the fixings are tucked away in a recess.
This makes the connection bracket less obtrusive and
cumbersome.
[0038] The bracket is provided with a through bore
750e at the apex portion for receiving a suspension rod
771 or other suspension means such a suspension cable.
This enables the assembly to be suspended from a sup-
porting structure.
[0039] Referring now to figures 9 and 10, it can be seen
that the housing 801 is provided with a top cover or roof
855. The top cover 855 is formed from a sheet of alumin-
ium zinc alloy. The frame of the housing 801 has at each
longitudinally running upper edge, a frame member 860
shown in perspective section in figure 9. Only a fragment
of the frame member 860 is shown for ease of explana-
tion. The frame members 860, running along both op-
posed longitudinal edges of the housing 801 are used to
releasably retain the top sheet 855 in bowed flexed con-
figuration without the necessity of other mechanical fix-
ings. The frame members 860 have a respective longi-
tudinally running slot 865 between a pair of guide tongues
866 867. The slot 865 communicates with a recess 868
positioned peripherally outwardly of the slot 865 and be-
low the tongue 866. In use the longitudinally running edge
of the top cover sheet 855 is inserted into the slot 865
and anchors in the recess 868. The tongue 866 overlays
the peripheral edge of the top cover sheet 855. The
tongue 867 lies under the top cover sheet 855. Typically,
the top cover sheet 855 is retained in a bowed configu-
ration. Preferably, the top cover sheet is retained in the
slot and recess in a resiliently deformed condition such
that the top cover sheet springs outwardly to be held in
engagement within the slots and recesses in the frame
members 860. The bowed configuration provides that
that rainwater and condensation will run off the top cover
sheet 855. Water leaking into the frame member can be
channelled away along channels or grooves 870 provid-
ed in the extruded profile of the frame member 860.

Claims

1. A housing for HVAC apparatus, the housing com-
prising a frame to which panels are arranged to be
fixed to define an enclosure, the frame comprising a
panel receiving frame profile arranged to accommo-
date an edge of a first one of the panels, the panel
receiving frame profile defining a seat for the panel
edge, to locate against transverse surfaces of the
panel, such that the panel is seated with its seated
edge at a position outwardly of the inner skin of an
adjacent transversely extending panel connected to
the frame.

2. A housing according to claim 1, wherein the frame
profile is an extruded profile of extruded material and
a unitary extruded profile is formed to accommodate
both the transversely extending panels.

3. A housing according to claim 2, wherein the extruded
profile is formed to have an integrally formed slot (5j)
for receiving a securing element of a respective pan-
el.

4. A housing according to any preceding claim formed
as a unitary frame member comprising three sec-
tions, namely a side panel seat portion, a transverse
panel seat portion and an interconnecting closed cell
section between the side panel and transverse panel
sections.

5. A housing according to any preceding claim, where-
in:

i) the seat is provided with a sealing formation
enabling a seal to be formed against an internal
facing skin of the panel; and/or
ii) the panel receiving frame profile defining the
seat includes a securing formation arranged to
interact with a securing formation on the panel
to secure the panel in position (preferably
wherein the securing formation is provided to
connect with the panel at a position intermediate
the position of the inner and outer skin of the
panel); and/or the securing formation compris-
es: a securing recess which is obscured by the
panel when in position; and/or an elongate lon-
gitudinally running slot formed integrally with the
frame profile on an internal surface of the frame
profile

6. A housing according to any preceding claim, where-
in:

i) the frame has a further seat for the adj acent
transversely extending panel (preferably where-
in the further seat supports the lower skin of the
adjacent transversely extending panel at a level
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spaced inwardly of the said edge of the first one
of the panels) and/or
ii) the seats for the adjacent transversely extend-
ing panels are provided on the same frame
member (preferably wherein the seats are sep-
arated by a structural spacer section of the pro-
file frame member).

7. A panel comprising an outer skin and an inner skin
and a bridge connecting the outer and inner skins;
the panel comprising a securing arrangement for se-
curing the panel to a frame, the securing arrange-
ment comprising a securing element movable from
a stowed position to a deployed position projecting
outwardly of the bridge.

8. A panel according to claim 7, wherein:

i) the securing element is stowed in the interior
of the panel in the stowed position and extends
to project through the bridge when in the de-
ployed position; and/or
ii) the securing member is actuatable to move
pivotally or rotatably (preferably wherein the se-
curing element is mounted on a rotatable spindle
in the interior of the panel.

9. A housing for HVAC apparatus, the housing com-
prising:

one or more panels according to any of claims
7 or 8, and;
a housing according to any of claims 1 to 6..

10. A connection system for HVAC housing compo-
nents, the system comprising housing components
having angled edge surfaces that together define an
angled recess when the components are presented
for connection, and a connection element to be po-
sitioned in the angled recess and comprising first
and second limbs extending in opposed directions
from an apex portion of the connection element, the
first and second limbs being configured to each lie
adjacent with a respective one of the angled corner
surfaces of the housing components and being pro-
vided with a securing formation enabling securing to
the respective housing component.

11. A connection system according to claim 15, wherein
the connection element:

i) is a unitary element preferably an extruded
element; and/or
ii) provided with a through bore for receiving a
suspension element, the through bore prefera-
bly being provided at the apex portion of the con-
nection element; and/or
iii) includes a spacer projection extending into a

gap between the connected components, pref-
erably wherein the spacer projection extends
from the apex portion.

12. A connection system according to claim 10 or claim
11, wherein the securing formations on the limbs
comprise means for accommodating mechanical fix-
ings, preferably wherein the mechanical fixings are
accommodated so as not to project outwardly out of
the recess.

13. A housing for HVAC apparatus, the housing com-
prising a frame and panel arrangement to define an
enclosure, the frame arrangement of the housing
comprising first and second longitudinally running
frame members, spaced from one another at op-
posed sides at the top of the housing, the respective
frame members including a respective longitudinally
running slot communicating with a respective recess
spaced outwardly of the slot, the slot and recess to-
gether receiving a respective edge of a sheet as a
top cover for the housing.

14. A housing according to claim 13 wherein the top cov-
er sheet is retained in a bowed configuration and/or
the top cover sheet is retained in the slot and recess
in a resiliently deformed condition such that the top
cover sheet springs outwardly to be held in engage-
ment within the slots and recesses in the frame mem-
bers.

15. A housing according to claim 13 or claim 14, wherein
frame members have a respective longitudinally run-
ning slot between a pair of guide tongues; the slot
communicates with a recess positioned peripherally
outwardly of the slot and below a respective tongue,
such that the longitudinally running edge of the top
cover sheet is inserted into the slot and anchors in
the recess.
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