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(54) Panel for air handling unit

(57) A thermal insulating panel (12) for an air han-
dling unit comprises first and second sheet metal mem-
bers (26, 30) and thermal insulation material (29) re-
tained between the sheet metal members. Peripheral
portions (28, 32) of the sheet metal members are joined
together at a peripheral flange (34), with a peripheral

portion (32) of the second sheet metal member (30) be-
ing wrapped around a peripheral portion (28) of the first
sheet metal member (26) so as to trap the peripheral
portion (28) of the first sheet metal member (26) be-
tween two layers of the second sheet metal member
(30).
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Description

[0001] The present invention relates to air handling
units and in particular to panel constructions and panel
support arrangements for air handling units.
[0002] An air handling unit typically comprises a cas-
ing made up from a number of thermally insulating pan-
els which are joined together into a desired shape. Typ-
ically such panels comprise inner and outer sheet metal
skins which sandwich an insulating material between
them.
[0003] The panels are connected together by mount-
ing them to supports which incorporate elastomeric
seals arranged to prevent leakage of air between the
panel and support.
[0004] The present invention seeks to provide an im-
proved panel construction and mounting arrangement.
[0005] From a first aspect, the present invention pro-
vides a thermal insulating panel comprising first and
second sheet metal members and thermal insulation
material retained between the sheet metal members,
peripheral portions of said sheet metal members being
joined together at a peripheral flange, characterised in
that a peripheral portion of the second sheet metal mem-
ber is wrapped around a peripheral portion of the first
sheet metal member so as to trap the peripheral portion
of the first sheet metal member between two layers of
the second sheet metal member.
[0006] Thus in accordance with this aspect of the in-
vention, a peripheral portion of one sheet member is
sandwiched between two thicknesses of the other sheet
material. This arrangement gives a particularly strong
construction which is capable of withstanding substan-
tial pressures and forces.
[0007] Preferably the first sheet metal member is
channel-like in cross section order to receive the insu-
lating material, and the second sheet metal member
substantially planar, closing the open face of the chan-
nel.
[0008] The insulating material may be a polymeric
foam, rockwool, fibreglass or any suitable material de-
pending on the particular mechanical and/or thermally
insulating properties required of the panel.
[0009] Depending on the properties required, the
sheet metal is preferably less than 1.5mm thick. For ex-
ample in a panel which is required to have good acoustic
insulation properties, it may be up to 1.25mm thick. For
thermal insulation properties, however, a thinner mate-
rial is desirable.
[0010] A thickness which has been found to give a
good combination of strength and low heat conduction
is 0.8mm. However, thinner material for example 0.6mm
thick, may be used if strength is less of a requirement
or if the panel is filled with a relatively strong insulation
material such as a foam.
[0011] Preferably the panel walls are spaced apart by
between 50 and 100mm. Preferably, however, the walls
are spaced apart by 60mm.

[0012] The peripheral flange of the panel may be pro-
vided with holes extending therethrough to receive a
fastener for fastening the panel to a support.
[0013] The invention also extends to a system for
mounting a thermal insulating panel, and from a second
aspect provides apparatus comprising a thermal insu-
lating panel and a support or connecting member there-
for, said insulating panel comprising first and second
sheet metal members having peripheral edges which
contact each other in a face to face manner to define a
peripheral flange, said flange being attached to the sup-
port or connecting member by a fastener which passes
through the overlapping edges and into a receiving sur-
face formed on the support.
[0014] A seal, typically 0.2 to 0.5mm thick may be po-
sitioned between the flange and support to provide air-
tightness.
[0015] Preferably the panel construction is one as de-
scribed above with the peripheral edge of one of the
sheet metal members being received in the folded over
peripheral edge of the other sheet metal member.
[0016] Preferably the fastener is a self-tapping screw
which taps into the receiving surface. However, other
fasteners, for example bolts and so on, may be envis-
aged.
[0017] Preferably the support or connecting member
is a hollow body. Most preferably it is a roll formed and
welded body. For strength purposes it is preferably at
least 1mm thick.
[0018] A member for supporting and joining two pan-
els together at an angle may comprise engagement sur-
faces arranged at the desired angle to each other. Pref-
erably the engagement surfaces are arranged at right
angles to allow panels to be connected at right angles.
[0019] Preferably the support or connecting member
has one or more recesses to receive the peripheral
flange of the panel so that the latter does not stand proud
of the support.
[0020] The support or connecting member may be
generally square or rectangular in section and have re-
cesses formed in at least three corners to receive pan-
els' connecting flanges.
[0021] In a preferred embodiment, two recesses are
provided on adjacent faces of one corner to allow panels
to be connected together in different orientations with
the same connector.
[0022] In another embodiment, the support or con-
necting member may simply be a rectangular or square
body onto one or more of whose surfaces one or more
panels' connecting flanges are attached, so that, for ex-
ample, two panels may be attached in line.
[0023] In another arrangement the support or con-
necting member has a recess formed in one face there-
of, the recess aligning with a corresponding recess on
an adjacent support or connecting member and a seal
is received in the cavity defined by the aligned recesses.
This allows two panels to be keyed together end to end.
[0024] The fastener may be countersunk into the pe-
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ripheral flange of the panel where it is desired to position
the flange of one panel adjacent the wall of an adjacent
panel. Alternatively, the fastener may stand proud of the
flange.
[0025] One problem which arises with connections
between panels is that of transmission of heat to the out-
side of the unit through the fastener. This potentially
gives a higher spot temperature on the outside leading
to the unit being given a lower thermal bridging rating.
[0026] This problem is overcome in accordance with
a further aspect of this invention by providing a heat dis-
tribution member arranged in contact with the fastener
and acting to distribute heat from the fastener over a
larger area, thereby reducing the spot temperature.
[0027] From a further aspect, therefore, there is pro-
vided a thermal panel connector comprising a fastener
and a heat distribution member arranged in contact with
the fastener and acting to distribute heat from the fas-
tener over a larger area.
[0028] Preferably the heat distribution member is a
cap or the like which fits over the head of the fastener
to cover the head of the fastener from view. Most pref-
erably it clips over the fastener head. To this end it may
have a plurality of resilient tangs which clip under the
head of the fastener when the cap is placed in position.
[0029] Preferably the heat distribution member fits
over a plurality of fasteners, and most preferably it is in
the form of a strip having spaced apart formations for
engaging the respective fasteners. The strip is prefera-
bly sheet steel, most preferably between 0.6 and 1mm
thick, most preferably 0.8mm thick.
[0030] Preferably the strip is generally rectangular in
cross section with spaced inner and outer walls, the in-
ner wall having formations for engaging the fasteners
and the outer wall covering the fastener head.
[0031] From a yet further aspect the invention pro-
vides a heat distribution strip for fitting over a plurality
of fasteners, having spaced apart inner and outer walls,
the inner wall having a plurality of formations for engag-
ing over the heads of the respective fasteners.
[0032] The panel connections may allow the panels
to be separated. In one embodiment, the side wall of the
connector may be provided with a recess to receive a
seal which, when assembled together with a comple-
mentary connector, provides airtightness between the
panels.
[0033] A particularly preferred structure may be con-
structed in accordance with the invention comprising
panels arranged parallel to one another and spaced
apart by a further panel or panels.
[0034] A preferred embodiment of the invention will
now be described by way of example only with reference
to the accompanying drawings in which:

Figure 1 shows a cross-section through a construc-
tion formed in accordance with the invention;

Figure 2 shows a first detail of the construction of

Figure 1;

Figure 3 shows a second detail of the construction
of Figure 1;

Figure 4 shows a detail of Figure 3; and

Figure 5 shows a corner joint for connecting con-
nectors together.

[0035] With reference to Figure 1, a wall construction
2 comprises a number of thermally insulating panels
4,6,8,10,12,14 joined together by connectors
16,18,20,22,24.
[0036] The top panels 4,6,8 and side panel 10 are of
the same construction. The floor panels 12,14 are of the
same construction as each other, but differ in detail from
the top and side panels 4,6,8,10. However, the construc-
tion of each panel is substantially the same and this will
be described with reference to panel 12.
[0037] The panel 12 comprises a first sheet metal
member 26 which is generally channel shaped and
which is formed with a peripheral flange 28 (see Figure
2). This first member 26 receives a body of insulating
material 29.
[0038] The nature of the insulating material may vary
from panel to panel. It may, for example in the floor pan-
els 12,14, be a foam material giving greater strength.
However, in the top and side panels 4,6,8,10 it may be
a weaker material such as a rock wool or glass wool
insulating material.
[0039] The panel member 12 further comprises a sec-
ond sheet metal member 30. The second member 30 is
substantially planar and it is formed with a turned-over
peripheral edge 32. This edge wraps around the flange
28 of the first sheet metal member 26 so as to trap the
flange 28 inside the edge 32. This forms a triple thick-
ness panel mounting flange 34.
[0040] The flange 28 and folded edge 32 are provided
with aligned openings 36, 38, 40 to receive a self-tap-
ping fastener 42 (see Figure 2). The opening 40 through
the upper surface 44 of the edge 32 is larger than those
36, 38 in the flange 28 and lower surface 46 of the edge
32 to allow the head of the fastener 42 to lie flush with
the upper surface of the sheet 30.
[0041] In the particular embodiment described, the
sheet metal members 26,30 are formed from 0.8 mm
galvanized steel which is suitably bent to the appropriate
shape. However other materials, such as stainless steel
may be used. The spacing between the panel walls is
60mm giving a total panel thickness of 61.6mm.
[0042] The flange 34 is constructed in the same man-
ner at both sides of the panel 12.
[0043] As stated above, the top and side wall panels
4,6,8,10 are constructed in a generally similar manner,
but with different lengths. A further difference is in the
arrangement of the openings through the mounting
flange 34, as shown in Figure 3.
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[0044] In that arrangement, the opening 50 through
the top surface of the flange 34 is smaller than the un-
derlying openings 52, 54 in the flange 34 so as to receive
a non-countersunk fastener 56. Again, the construction
of the flange 34 is the same at both ends of the panel.
[0045] The mechanism by which the panels are joined
together with now be described with reference to Fig-
ures 2 and 3.
[0046] It will be seen that there are a number of dif-
ferent joining arrangements disclosed. Dealing firstly
with the corner connectors 20,22, one of these connec-
tors 22 is shown in greater detail in Figure 2.
[0047] Each connector 22 comprises a roll formed
and welded metal body 58 with a wall thickness of 1mm.
It comprises four recesses 60,62,64,66 for receiving the
mounting flanges 34 of the various panels. The external
recesses 60,62 are deeper than the internal recesses
64,66 so as to accommodate the head of a non-coun-
tersunk fastener 68.
[0048] The floor of each recess 60,62,64,66 provides
a engagement surface against which the inner surface
of each panel mounting flange 34 will be clamped by a
respective fastener 42,68 via a seal strip 70, typically
0.2 to 0.5mm thick. This provides for airtightness in the
connection.
[0049] A further connector 18 is shown in Figure 3. In
this embodiment, the connector comprises a rectangu-
lar section roll formed and welded body 72, also with a
wall thickness of 1 mm, which receives two screw fas-
teners 56, as shown.
[0050] In this embodiment a pair of heat distribution
strips 72 are provided over the heads of the fasteners
56 in order to distribute any heat coming through the
fasteners and indeed the connection flanges over a larg-
er area to prevent higher spot temperatures occurring.
[0051] Each strip 72 comprises an inner wall 76 and
an outer wall 78 which covers the fasteners 56. The in-
ner wall 76 is provided with spaced apart clips 80 with
spring tangs 82 which clip over the heads of the fasten-
ers 56 to retain the strip in position.
[0052] Yet further connectors 16,24 are also dis-
closed in Figure 1. Each of these connectors comprises
two rectangular bodies 84, each having one panel joined
thereto by respective fasteners 42, 56. One side of each
body 84 comprises a recess 86 which faces the recess
86 of the opposed body 84. A generally rectangular seal
member 88 is received in the cavity defined by the
aligned recesses 86. This arrangement allows the pan-
els to be disconnected from one another disconnected
from each other in a direction perpendicular to their
length.
[0053] It will be seen that the assembled panels have
smooth internal and external surfaces.
[0054] It has been found that the above constructions
provides exceptional thermal, leakage and mechanical
properties. In particular they provide thermal insulation
to class T2 and class TB2 of EN 1886, air leakage to
class L2 of EN1886 and pressure resistance to class D1

and D2 of EN 1886.
[0055] The panels can be joined together in substan-
tial lengths, for example from unit dimensions 600 x 300
mm to 3000 x 4500 mm and can be assembled in vary-
ing combinations and sizes.
[0056] Different shaped spaces may easily be defined
by the panels, for example a rectangular space as
shown in Figure 1, with panels arranged parallel to one
another and connected by one or more other panels.
[0057] A corner joint 90, for joining together corner
connectors 20 to form a three dimensional frame is
shown in Figure 5.
[0058] Here three individual connectors 20 are joined
by a member 92 which has three projections 94 which
extend into the internal space of the connectors to hold
them in position. Panels can then be fitted onto the re-
spective connectors as described above.

Claims

1. A thermal insulating panel (12) comprising first and
second sheet metal members (26, 30) and thermal
insulation material (29) retained between the sheet
metal members, peripheral portions (28, 32) of said
sheet metal members being joined together at a pe-
ripheral flange (34) , characterised in that a pe-
ripheral portion (32) of the second sheet metal
member (30) is wrapped around a peripheral por-
tion (28) of the first sheet metal member (26) so as
to trap the peripheral portion (28) of the first sheet
metal member (26) between two layers of the sec-
ond sheet metal member (30).

2. A panel as claimed in claim 1 wherein first sheet
metal member (26) is channel-like in section in or-
der to receive the insulating material.

3. A panel as claimed in claim 2 wherein the second
sheet metal member (30) is substantially planar,
closing the open face of the channel.

4. A panel as claimed in any preceding claim wherein
the insulating material (29) is a polymeric foam,
rockwool, fibreglass.

5. A panel as claimed in any preceding claim wherein
the sheet metal is less than 1.5mm thick, preferably
0.6mm thick.

6. A panel as claimed in any preceding claim wherein
the first and second sheet members (26, 30) are
spaced apart by between 50 and 100mm, prefera-
bly by 60mm.

7. A panel as claimed in any preceding claim wherein
the peripheral flange (34) of the panel (12) is pro-
vided with holes (36, 38, 40)extending therethrough
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to receive a fastener (42, 56) for fastening the panel
to a support.

8. Apparatus comprising a thermal insulating panel
(12) and a support or connecting member (16, 18,
20, 22, 24) therefor, said insulating panel (12) com-
prising first and second sheet metal members (26,
30) having peripheral edges which contact each
other face to face to define a peripheral flange (34),
said flange being attached to the support or con-
necting member by a fastener (42, 56) which pass-
es through the overlapping edges and into a receiv-
ing surface formed on the support.

9. Apparatus as claimed in claim 8 wherein said panel
(12) is a panel as claimed in any of claims 1 to 7.

10. Apparatus as claimed in claim 8 or 9 wherein a seal
(70) is positioned between the flange (34) and sup-
port or connecting member(20).

11. Apparatus as claimed in claim 8, 9 or 11 wherein
the fastener (42, 56) is a self-tapping screw which
taps into the receiving surface.

12. Apparatus as claimed in any of claims 8 to 11 where-
in the support or connecting member (20) is a hol-
low body.

13. Apparatus as claimed in claim 12 wherein said body
has walls about 1mm thick.

14. Apparatus as claimed in any of claims 8 to 13
wherein the support or connecting member (20) has
one or more recesses (60, 62, 64, 66) to receive the
peripheral flange (34) of the panel (12) so that the
latter does not stand proud of the support or con-
necting member (20).

15. Apparatus as claimed in claim 14 wherein the sup-
port or connecting member (20) is generally square
or rectangular in section and have recesses formed
in at least three corners to receive panels' connect-
ing flanges.

16. Apparatus as claimed in claim 15 wherein two re-
cesses (64, 66) are provided on adjacent faces of
one corner.

17. Apparatus as claimed in any of claims 8 to 16
wherein the support or connecting member (84) has
a seal-receiving recess (86) formed in a face there-
of.

18. Apparatus as claimed in claim 17 wherein said re-
cess (86) aligns with a corresponding recess on an
adjacent support or connecting member (84).

19. Apparatus as claimed in any of claims 8 to 18
wherein the inner surface of said support or connec-
tor is flush with the inner surface of the panel.

20. Apparatus as claimed in any of claims 6 to 19 further
comprising a heat distribution member (72) ar-
ranged in contact with the fastener (42, 56) and act-
ing to distribute heat from the fastener over a larger
area.

21. A thermal panel connector comprising a fastener
(56) and a heat distribution member (72) arranged
in contact with the fastener and acting to distribute
heat from the fastener over a larger area than the
fastener head.

22. Apparatus as claimed in claim 20 or 21 wherein the
heat distribution member (72) fits over the head of
the fastener (56) to cover the head of the fastener
from view.

23. Apparatus as claimed in claim 22 wherein the heat
distribution member (72) clips over the head of the
fastener (56).

24. Apparatus as claimed in claim 23 wherein the heat
distribution member (72) comprises a plurality of re-
silient tangs (82) which clip under the head of the
fastener (56).

25. Apparatus as claimed in any of claims 20 to 24
wherein the heat distribution member (72) fits over
a plurality of fasteners (56).

26. Apparatus as claimed in claim 25 wherein the heat
distribution member (72) is in the form of a strip hav-
ing spaced apart formations (80) for engaging the
respective fasteners (56).

27. Apparatus as claimed in claim 26 wherein the strip
(72) is generally rectangular in cross section with
spaced inner and outer walls (76, 78), the inner wall
(76) having formations (80) for engaging the fasten-
ers (56) and the outer wall (78) covering the fasten-
ers.

28. A heat distribution strip (72) for fitting over a plurality
of fasteners (56) , having spaced apart inner and
outer walls (76, 78), the inner wall having a plurality
of formations (80) for engaging over the heads of
the respective fasteners.

29. Apparatus comprising a thermal insulating panel
(12) and a support or connecting member (20)
therefor, said insulating panel comprising first and
second sheet metal members (26, 30) having over-
lapping peripheral edges which define a peripheral
flange (34), said flange being attached to the sup-
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port or connecting member by a fastener which
passes through the overlapping edges and into a
receiving surface formed on the support.

30. Apparatus as claimed in any preceding claim pro-
viding thermal insulation to class T2 of EN1886 and/
or thermal bridging to class TB 2 of EN1886 and/or
air leakage to class L2 of EN1886 and/or pressure
resistance to class D1 and D2 of EN1886.
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