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Description

[0001] The present invention relates to an exterior
vent-louvre assembly for restricting entry of atmospheric
water and enablement of airflow with reduced turbulence
therethrough.

[0002] Itistypically desirable for a building to have per-
manent or semi-permanent passive ventilation portions.
These portions may be the inlet or outlet of an air venti-
lation duct as part of a heating, ventilation and air condi-
tioning system or for providing natural ventilation to gen-
erator rooms. Whilst it is desirable to allow for air and
airflow paths to access these portions of the building, it
may be undesirable to allow atmospheric water, such as
wind driven rain, to enter these areas. To prevent the
ingress of water, louvres may be used. These are con-
ventionally elongate strips which are laterally aligned with
the opening of the portion of the building to be ventilated
and waterproofed. Louvres typically have an upwardly
directed component, which helps to prevent wind driven
rain from entering the opening by creating a barrier to it,
and a downwardly directed component to direct water
which may overcome this barrier downwards and not into
the building. Document US 3 771 430 A discloses an
exterior vent-louvre assembly according to the preamble
of claim 1.

[0003] However, the transition from the upwardly di-
rected component to the downwardly directed compo-
nenttypically creates a Venturi effect and thus a pressure
differential within the airflow path, thus helping to draw
more air therethrough.

[0004] Whilst the Venturi effect offers this benefit in
increased airflow, in practice it creates turbulence in the
airflow, particularly over the uppermost portion of the lou-
vre. This turbulence is detrimental to the effectiveness
of the atmospheric water resistance of the louvre. The
turbulence can cause the re-entrainment of previously
precipitated water back in the airflow and therefore may
result in water entering the building.

[0005] The present invention seeks to provide a solu-
tion to these problems.

[0006] According to a first aspect of the presentinven-
tion, there is provided an exterior vent-louvre assembly
according to claim 1. In particular, it comprises: at least
two vertically spaced-apart exterior vent-louvre members
which define an exterior air-flow path having a substan-
tially uniform lateral extent therebetween; an under-sur-
face of a leading intermediate part of each vent-louvre
member having a first lower active-surface portion; an
under-surface of a trailing intermediate part of each vent-
louvre member having a second lower active-surface
portion; an upper-surface of a crown part of each vent-
louvre member including an unbroken transition to the
trailing intermediate part and having an upper active-sur-
face portion; a first distance from a leading-edge region
of the upper active-surface portion of each vent-louvre
member to the first lower active-surface portion of an
above and adj acent vent-louvre member matching or
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substantially matching a second distance from a trailing-
edge region of the upper active-surface portion of said
vent-louvre member to the second lower active-surface
portion of the said above and adjacent vent-louvre mem-
ber, whereby the matching or substantially matching said
first and second distances prevent or reduce air-flow tur-
bulence at or downstream of the crown part to improve
entrained moisture removal; characterised in that each
vent-louvre member further comprises a third lower ac-
tive-surface portion positioned downstream and vertical-
ly spaced apart from the second lower active-surface por-
tion, the second and third lower active surface portions
together defining a trailing lower active-surface.

[0007] An exterior vent-louvre is typically used to at
least in part cover an opening in a building. This is typi-
cally for the effect of preventing ingress of water, such
as wind driven rain, into the opening whilst allowing the
flow of air therethrough. The exterior vent-louvre may
also have the effect of removing or reducing the amount
of water in an air-flow. The water that is extracted from
the air-flow or prevented from entering the opening is
typically collected and/or collated and may be distributed
away from the opening. A vent-louvre therefore differs in
function and form when compared to other types of lou-
vre, such as solar-shading louvres or venetian blinds,
which are only designed or substantially only designed
to provide shading to the exterior and/or interior of a build-
ing.

[0008] The matching or substantially matching of the
first and second distances prevents or reduces a Venturi
effect from occurring and thus reduces or prevents tur-
bulence from occurring within the exterior air-flow path.
The unbroken transition, and lack of a sudden widening
or narrowing, from the crown part to the trailing interme-
diate part similarly prevents or reduces a Venturi effect
or turbulence from occurring. Laminar flow of the air is
instead promoted. Through a reduction in turbulence and
promotion of laminar flow, less water, which may have
been precipitated from the air-flow over the crown part
downstream of the crown part, is caused to be re-en-
trained within the airflow. In this way, less water may be
carried into the opening of the building which is to be
shielded or covered by the exterior vent-louvre assembly.
[0009] A third lower active surface assists with guiding
air-flow to the building.

[0010] Preferably, the exterior air-flow path may be ar-
cuate or may be substantially arcuate. An arcuate exte-
rior air-flow path helps to preventingress of water beyond
the crown part, thus providing the same benefit as above.
[0011] Advantageously, a third distance between
apexes of opposing crown parts may be greater than the
first and second distances, so as to provide adequate
space for forming the air-flow path having a substantially
uniform lateral extent between the first and second dis-
tances.

[0012] Beneficially, the unbroken transition of each
vent-louvre member may be curvate. In a preferable em-
bodiment, the unbroken transition may face a down-
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stream direction. A curvate unbroken transition which
faces the downstream direction ensures that the airflow
is smoothly guided from the crown part to the trailing in-
termediate part and therefore minimises turbulence ef-
fects.

[0013] Beneficially, at least part of the leading-edge
region of the upper active-surface portion of each vent-
louvre member may face an upstream direction. Prefer-
ably, at least part of the trailing-edge region of the upper
active-surface portion of each vent-louvre member may
face a downstream direction. At least part of the active-
surface portion atop ofthe crown part facing the upstream
direction allows for the air-flow to be more gradually guid-
ed over the crown part by comparison with a typical ar-
rangement whereby the active-surface portion may not
face the upstream direction. This helps to further reduce
turbulence. Similarly, part of the same portion facing the
downstream direction allows for the air-flow to be grad-
ually directed downwards and towards the building.
[0014] Additionally, each vent-louvre member may fur-
ther comprise a further upper active-surface portion po-
sitioned downstream and vertically spaced apart from
the said upper active-surface portion of the crown part,
the said upper active-surface portion and the further up-
per active-surface portion together defining an upper ac-
tive-surface. A further upper active surface portion as-
sists with guiding the air-flow to the building.

[0015] Preferably, the further upper active surface por-
tion may be provided on a bridging part, and the third
lower active surface portion may be provided on a trailing
end part, the trailing end part being downstream of the
bridging part.

[0016] Advantageously, the upper active-surface and
the trailing lower active-surface may be spaced apart in
a lateral direction of the air-flow path.

[0017] To create a system of vent-louvres members
defining at least one airflow path having a uniform lateral
cross-section, the vent-louvres members being vertically
spaced apart but horizontally and/or laterally aligned, it
may be necessary to space upper and trailing lower ac-
tive surfaces apart. A spacing of the upper and trailing
lower active-surfaces here enables a uniform, constant
or consistent, or substantially uniform, constant or con-
sistent air-flow path, despite the arcuate shape of the
vent-louvre members. This assists in a reduction of tur-
bulence. The spacing of the upper and trailing lower ac-
tive-surfaces can be achieved without thickening the lou-
vre, which otherwise would result in added mass. The
added mass can increase the cost of manufacture of the
louvre, especially given that louvres are typically made
from aluminium. Additionally, the added mass may re-
quire additional structural reinforcements of the bracket
to enable installation.

[0018] Optionally, the upperactive-surface may be dis-
continuous which reduces the material required to form
each vent-louvre member, thus reducing manufacturing
costs. Alternatively, the unbroken transition may form
part of the upper active-surface, the upper active-surface
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being continuous to provide a larger active guidance sur-
face for the air-flow path. Optionally, the lower active-
surface may be discontinuous for the reasons given
above. Alternatively, lower active-surface may be con-
tinuous.

[0019] Preferably, the crown part of each vent-louvre
member may separate an upwardly directed leading lou-
vre, having the leading intermediate part and leading-
edge and trailing edge regions, and a downwardly direct-
ed trailing baffle, having the trailing intermediate part and
leading edge and trailing edge regions, of the vent-louvre
member.

[0020] Beneficially, each vent-louvre member may fur-
ther comprise an upturned or a substantially upturned
nose portion at or adjacent to the leading-edge region of
the leading louvre, forming a first channel. An upturned
nose portion may help to direct incoming air to the air-
flow channel defined by adjacent vent-louvre members.
The nose portion provides the additional function of cap-
turing, collecting or collating water which may impact or
precipitate on either an upper or under surface of the
upwardly directed leading louvre and may enable the hor-
izontal distribution of this water. The nose portion being
so formed as a channel allows for the provision of a water
distribution means on the leading-edge region of the
vent-louvre member without negatively affecting the air-
flow guidance characteristics of the vent-louvre member.
[0021] In a preferable embodiment, each vent-louvre
member may further comprise a second channel formed
at or adjacent to the trailing-edge region of the trailing
baffle. A second channel enables the capturing, collect-
ing or collating of water which may impact or precipitate
on either an upper or under surface of the downwardly
directed trailing baffle and may enable the horizontal dis-
tribution of this water.

[0022] Optionally, each vent-louvre member may fur-
ther comprise a third channel formed between the trail-
ing-edge region of the trailing baffle and the crown part.
Additionally, the second and third channels may be
spaced apart. Preferably, the third channel may in part
be defined by the trailing intermediate part and the un-
broken transition. Optionally, the bridging part may be
provided between the second and third channels. A third
channel spaced apart from the second channel allows
for further water to be collected than with only the second
channel, as the capacity of the second channel would
not be able to be substantially increased without effecting
the air-flow guidance characteristics.

[0023] Preferably, each vent-louvre member may fur-
thercomprise arecurve formed at the trailing-edge region
of the leading louvre. Advantageously, the crown part of
each vent-louvre member may be laterally aligned with
the recurve of the leading louvre, and is laterally and ver-
tically displaced from the remainder of the leading louvre.
Air with entrained moisture is typically heavier than air
without entrained moisture, and therefore would be po-
sitioned vertically lower within the air-flow. This moisture
laden air would meet and be returned upstream by the
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recurve positioned at the downstream end of the leading
louvre. Moisture may be precipitate out of this returned
air which may run off into the first channel.

[0024] Beneficially, the trailing baffle of each vent-lou-
vre member may be at least in part hollow. Preferably,
the trailing baffle may further comprise at least one sup-
porting strut therein. The at least in part hollow trailing
baffle having at least one supporting strut reduces the
amount of material used to construct the vent-louvre
member which reduces the cost of the assembly and
stress on the building due to the weight of the assembly,
whilst still maintaining structural integrity. Optionally, a
majority of the trailing baffle of each vent-louvre member
may be formed from an alloy of aluminium. Aluminium
has a lower density and higher strength than other con-
ventional engineering materials and thus is suitable for
applications being suspended from the building.

[0025] Alternatively, a majority of the trailing baffle of
each vent-louvre member may be formed from plastics
or a polymer-matrix composite. Plastics have a much
lower density than other typical engineering materials
and may additionally be significantly lower cost. Polymer-
matrix composites offer a higher strength alternative to
typical plastics.

[0026] In a preferable embodiment, each vent-louvre
member may be elongate which ensures that the dimen-
sions of the opening may be entirely covered.

[0027] According to a second aspect of the present
invention there is provided a method of forming a uniform
or substantially uniform air-flow path between two verti-
cally spaced-apart arcuate exterior vent-louvre members
with reduced turbulence according to claim 15. In partic-
ular, the method comprises the steps of: providing a
stepped unbroken transition at or downstream of a crown
part thereby vertically separating upper and lower active-
surface portions and as such neighbouring flow paths;
and providing at least first and second lower active-sur-
face portions and at least one upper active-surface por-
tion, wherein a first distance from a leading-edge region
of the upper active-surface portion of each vent-louvre
member to the first lower active-surface portion of an
above and adjacent vent-louvre member matches or sub-
stantially matches a second distance from a trailing-edge
region of the upper active-surface portion of said vent-
louvre member to the second lower active-surface por-
tion of the said above and adjacent vent-louvre member,
the matching or substantially matching said first and sec-
ond distances preventing or reducing air-flow turbulence
at or downstream of the crown part to improve entrained
moisture removal; characterised in that the method fur-
ther comprises the step of providing a third lower active-
surface portion positioned downstream and vertically
spaced apart from the second lower active-surface por-
tion, the second and third lower active surface portions
together defining a trailing lower active-surface.

[0028] According to a third aspect not in accordance
with the present invention, there is provided an exterior
vent-louvre assembly for reducing turbulence, the vent-
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louvre assembly comprising at least three vertically
spaced-apart exterior vent-louvre members which define
neighbouring exterior air-flow paths, each path having a
substantially uniform lateral extent therealong, each said
vent-louvre member including a leading louvre element
extending to a crown element from a leading edge, and
a trailing louvre element which extends from the crown
part to a trailing edge, the trailing louvre element having
two upwardly-facing surface portions which are in use
vertically offset from each other in a lateral direction of
the air-flow path and spaced from the trailing edge, at
least a portion of an under-surface of the first said up-
wardly-facing surface portion having a first lower active-
surface portion defining at least part of a neighbouring
air-flow path, and at least a portion of the second said
upwardly-facing surface portion being downstream of the
first upwardly-facing surface portion and the trailing edge
of the vent-louvre member above defining the or sub-
stantially the lateral extent of the air-flow path therebe-
tween, whereby the neighbouring air-flow paths so de-
fined diverge towards their respective trailing edges
whilst maintaining a substantially uniform lateral extent
between the leading and trailing edges.

[0029] According to a fourth aspect not in accordance
with the present invention there is provided an exterior
vent-louvre for reducing turbulence and defining an ar-
cuate air-flow path having a substantially uniform top-to-
bottom lateral extent therealong, the vent-louvre includ-
ing a leading louvre element extending to a crown ele-
ment from a leading edge, and a trailing louvre element
which extends from the crown part to a trailing edge, the
trailing louvre element having an undulating surface to
define one or more active air-guide portions.

[0030] According to a fifth aspect not in accordance
with the present invention there is provided an arcuate
exterior vent-louvre for reducing turbulence and defining
an air-flow path having a substantially uniform top-to-bot-
tom lateral extent therealong, the vent-louvre including
a leading louvre element extending to a crown element
from a leading edge, and a trailing louvre element which
extends from the crown part to a trailing edge, the trailing
louvre element having offset surfaces to define one or
more active air-guide portions.

[0031] The invention will now be more particularly de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 shows a cross-sectional view of two exterior
vent-louvre members, defining an exterior air-flow
channel therebetween, of a first embodiment of an
exterior vent-louvre assembly in accordance with a
first, second, and third aspect of the present inven-
tion, with the positioning of a leading intermediate
part or portion and a trailing intermediate part or por-
tion shown in dashed line;

Figure 2 shows a perspective representation of a
plurality of vertically spaced apart vent-louvre mem-
bers of Figure 1;
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Figure 3 shows a cross-sectional view of a second
embodiment of the exterior vent-louvre assembly in
accordance with the first, second, and third aspect
of the present invention, with in use exterior air-flow
paths being shown by way of a plurality of arrows;
and

Figure 4 shows a cross-sectional view of two vent-
louvre members, defining an air-flow channel there-
between, of a third embodiment of an exterior vent-
louvre assembly in accordance with the first, fourth
and fifth aspects and is not part of the presentinven-
tion.

[0032] Referring firstly to Figures 1 and 2 there is pro-
vided a first embodiment of an exterior vent-louvre as-
sembly 10, the vent-louvre assembly 10 having at least
two spaced-apart exterior vent-louvre members 12. Ad-
jacentvent-louvre members 12 define an air-flow channel
14 therebetween, the air-flow channel 14 in turn forming
an exterior air-flow path 16 having a substantially uniform
lateral extent. In other words, the exterior air-flow path
16 has a uniform height in a lateral direction.

[0033] Each vent-louvre member 12 is preferably elon-
gate, arcuate and is here formed as a two piece arrange-
ment, firstly comprising an upwardly directed leading lou-
vre 18 and a downwardly directed trailing baffle 20. A
crown part 22 is here preferably unitarily formed as a one
piece with the trailing baffle 20 and extends from a distal
end of the trailing baffle. Whilst each vent-louvre member
12is shown as being formed as a two piece arrangement,
it is appreciated that each vent-louvre member may in-
stead be unitarily formed as a one-piece, or more than
two pieces.

[0034] In use, each vent-louvre member 12 is fitted to
the exterior of the building such that the trailing baffle 20
is proximal to the building and the leading louvre 18 is
distal to the building. A downstream direction S1 is de-
fined as being from a distal end of the leading louvre 18
to or towards a proximal end of the trailing baffle 20. An
upstream direction S2 is defined as being in an opposite
direction to the downstream direction. The elongate or
horizontal extent of the vent-louvre member 12 extends
laterally to both the upstream and downstream directions.
[0035] Additionally, in use, the vent-louvre members
12 of the vent-louvre assembly 10 are typically arranged
such that the vent-louvre members 12 are vertically
spaced apart from one another but are otherwise laterally
aligned. The in use air-flow path 16 is defined at least in
part between a pair of adjacent vertically spaced apart
vent-louvre members 12, and an upward direction is here
considered to be upwards in the above referenced typical
arrangement and a downward direction is considered to
be downwards in the above referenced typical arrange-
ment.

[0036] The leading louvre 18 is preferably and gener-
ally curvate and has a or a substantially convex shaped
upper-surface 24 and a or a substantially concave under-
surface 26. Whilst the leading louvre 18 is here given as
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being curvate and having a convex upper surface 24, it
is appreciated that the leading louvre may alternatively
be straight or may have a concave upper surface and a
convex under-surface.

[0037] A leading intermediate part 28, marked in
dashed lines, of each vent-louvre member 12is here pref-
erably defined as being at or adjacent to an upstream
end, a distal region or a leading edge regions of a leading
louvre 18 of the vent-louvre member 12. Each leading
intermediate part 28 has an under-surface which is pref-
erably at least in part concave and forms a first lower
active-surface portion 30 on at least part of the under-
surface. This positioning of the first lower active-surface
portion 30 may preferably be towards the downstream
end or leading-edge region of the leading louvre 18.
Whilst the first lower active-surface portion 30 is de-
scribed as being concave, it is appreciated that it may in
fact be convex. It is additionally appreciated that the first
lower active-surface portion may extend along the whole,
or substantially the whole, of the under-surface of the
leading louvre. Alternatively, the first lower active-surface
portion may in fact be defined as being at or adjacent to
an in use upstream or proximal end of the leading louvre.
[0038] The under-surface 26 of the leading louvre 18
has a spur 32 which projects from the under-surface 26
in a downstream or substantially downstream direction.
The spur 32 may be positioned here to substantially direct
the air-flow path 16 although it is appreciated that the
spur may not be present on the leading louvre 18.
[0039] The leading edge or leading edge region of the
leading louvre 18 of each vent-louvre member 12 has an
elongate upwardly turned nose portion 34 which here
takes the form of a V-shaped recurve being directed to-
wards the crown part 22. The nose portion 34 thus has
an internal surface 36, which faces the crown part 22 and
the downstream direction, and an external surface 38,
which faces away from the crown part 22 and the up-
stream direction. The external and internal surfaces 36,
38 are here substantially facetted, although they may in-
stead be smoothly curved. In a typical arrangement and
orientation of the vent-louvre member 12, the internal
surface 36 of the nose portion 34 may be considered to
form a first channel 40.

[0040] Arecurve42isformed at or adjacent to a down-
stream end, proximal end or trailing edge region of the
leading louvre 18 of each vent-louvre member 12. The
recurve 42 is here preferably curved such that it is sub-
stantially unfaceted, although itis appreciated thatit may
in fact be faceted. The recurve 42 is angled with respect
to the leading intermediate part 28 such that, in use, the
recurve 42 at least in part projects upwards and that an
internal surface 44 of the recurve 42 is directed towards
and faces the first channel 40 or upstream direction. The
extent of the curvature of the recurve 42 is such that a
lateral cross-section here is, or is substantially, semian-
nular. However, it is appreciated that the recurve 42 may
in fact be curved to a lesser extent than this such that it
is formed as an elongate upstanding wall or barrier, or
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may alternatively be curved to a greater extent.

[0041] The trailing baffle 20 of each vent-louvre mem-
ber 12 is also preferably elongate and curvate with an
upper-surface 46 being or being substantially convexand
an under-surface 48 being concave.

[0042] The crown part 22 is here unitarily formed at an
upstream end, distal end or leading-edge of the trailing
baffle 20. At least part of an upper-surface 50 at a distal
end of the crown part 22 preferably faces the upstream
direction. Proximal to the distal end, the upper surface
50 of the crown part 22 may face a downstream direction.
In this way, the crown part 22 may face both the upstream
and the downstream direction.

[0043] Anupperactive-surface portion 52 of each vent-
louvre member 12 is here positioned on the distal end of
the upper-surface 50 of the crown part 22 and may face
the upstream and/or the downstream direction. The up-
per active-surface portion 52 preferably is curvate, con-
vex and faces or substantially faces the downstream di-
rection, although itis appreciated that it may alternatively
wholly or partly face the upstream direction or wholly or
partly face an upwards direction. The overall general di-
rection of the upper active-surface portion 52 is prefera-
bly substantially aligned with an overall general direction
of the air-flow channel 14 adjacent to the trailing baffle
20 and the in use air-flow path 16 defined by this part of
the air-flow channel 14. An apex of the crown part 22 is
defined by and positioned on the upper active-surface
portion 52

[0044] The upper active-surface portion 52 may here
have aleading-edge region 54 and a trailing-edge region
56.

[0045] A trailing intermediate part 58, marked in
dashed lines, of each vent-louvre member 12 is prefer-
ably connected to and downstream of the crown part 22,
via an unbroken transition to be described later. The trail-
ing intermediate part 58 preferably has a concave under-
surface 60 and a convex upper-surface 62. A second
lower active-surface portion 64 is here defined at least
in part on the under-surface 60 of the trailing intermediate
part 58.

[0046] The upper active-surface portion 52 and the
second lower active-surface portion 64 of each vent-lou-
vre member 12 are preferably spaced apart and stepped
from one another in a vertical and lateral direction. This
spacing apart is here in a vertical or substantially vertical
direction with the second lower active-surface portion 64
being below the upper active-surface portion 52 of any
given vent-louvre member 12.

[0047] The spacing apartis preferably greater than the
thickness of the component which the trailing baffle 20
is formed from. As such, the crown part 22 may include
the unbroken transition 66, which bridges the upper ac-
tive-surface portion to the trailing intermediate part 58.
The unbroken transition 66 is preferably curvate, and
more preferably curvate to a steeper degree than the
curvature of upper active-surface portion 50, thus forming
a step. The unbroken transition 66 preferably connects
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the trailing intermediate part 58 at a point spaced apart
from a leading edge 59 of the trailing intermediate part
58 such that a leading edge region of the trailing inter-
mediate part 58 projects in a preferably upstream direc-
tion to at least in part define the air-flow channel 14. It
will be appreciated that the leading edge of the trailing
intermediate part may meet the unbroken transition such
that it does not protrude, if preferred.

[0048] For adjacent vent-louvre members 12 defining
an exterior air-flow path 16 therebetween, a first distance
D1 is defined as being from the leading-edge region 54
of the upper active-surface portion 52 of a vent-louvre
member 12 to the first lower active-surface portion 30 of
an upper/ above and adjacent vent-louvre member 12.
A second distance D2 is defined as being from the trail-
ing-edge region 56 of the upper active-surface portion
52 of the said vent-louvre member 12 to the second lower
active-surface portion 64 of the said upper/above and
adjacent vent-louvre member 12. Here the first and sec-
ond distances D1, D2 match or substantially match there-
by ensuring that the air-flow channel 14 and thus the
exterior air-flow path 16 defined by the air-flow channel
14 is substantially uniform in the lateral extent. The
matching or substantially matching distances and/or the
overall uniformity of the air-flow path 16 is such that air-
flow turbulence at or downstream of the crown part 22 is
reduced or prevented. This improves the entrained mois-
ture retention and removal by preventing moisture from
being re-entrained during potential turbulence.

[0049] A third distance D3 is defined as being between
the apex of the crown part 22 of the lower vent-louvre
member 12 and the apex of the crown part 22 of an ad-
jacent upper vent-louvre member 12. The third distance
D3 is here preferably greater than both the first and sec-
ond distances D1, D2, though it is appreciated that the
third distance D3 may in fact be the same as the first
and/or second distance D1, D2. Whilst defined above, it
is appreciated that a third distance may alternatively be
defined between the apex of the crown part of a lower
vent-louvre member and a highest point on the lower
surface of the upper vent-louvre member.

[0050] Eachtrailing baffle 20 of each vent-louvre mem-
ber 12 preferably comprises a trailing end part 68 posi-
tioned downstream and spaced apart from the trailing
intermediate part 58, and here at a proximal end of the
vent-louvre member 12. The trailing end part 68 and the
trailing intermediate part 58 are preferably aligned with
a direction substantially parallel with the in use air-flow
path 16 and spaced apart from each other, here in a
substantially downwards direction. The trailing end part
68 preferably has a similar lateral profile as the trailing
intermediate part 58 but here is directed downwards to
a substantially greater degree than the trailing interme-
diate part 58. Although described in this way, it is appre-
ciated that the trailing end part 68 may in fact have the
same lateral profile as the trailing intermediate part 58.
The trailing end part 68 has an under surface 70 and a
third lower active-surface portion 72 is here defined on
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at least part of the under surface 70 of the trailing end
part 68. The third lower active-surface portion 72 may
here be concave, although it is appreciated that it may
in fact be planar or substantially planar.

[0051] Given the spacing of the second and third lower
active-surfaces 64, 72 of each vent-louvre member 12,
they together preferably form a discontinuous trailing low-
er active-surface 74.

[0052] Although spaced apart from one another, a cur-
vate bridging part 76 connects the trailing end part 68
and the trailing intermediate part 58. The bridging part
76 here does not extend from a proximal edge 77 of the
trailing intermediate part 58 and the distal edge 78 of the
trailing end part 68, but instead extends from adjacent to
these edges 77, 78 such that a proximal edge region of
the trailing intermediate part 58 and a distal edge region
of the trailing end part 68 project beyond their respective
meeting point of the bridging part 76. It will be appreciated
that one or both the proximal edge of the trailing inter-
mediate part and the distal edge of the trailing end part
may meet the bridging part.

[0053] The bridging part 76 here preferably extends
upwards from each of the trailing parts 58, 68. A further
upper active-surface portion 79 is defined on a convex
upper surface 80 of the bridging part 76. The further upper
active-surface portion 79 preferably has the same or sub-
stantially the same curvature as that of the upper active-
surface portion 52 and extends parallel with the in use
air-flow path 16; however, the further upper active-sur-
face portion 79 may be spaced apart from the upper ac-
tive-surface portion 52 in a downstream, and thus here
a downwards, direction. In this way, the further upper
active-surface portion 79 and the upper active surface
portion 52 together form a discontinuous upper active
surface 82.

[0054] Whilst the further upper active-surface portion
79 is herein defined and so named, it is appreciated that
the further upper-active surface portion 79 may in fact
not actively and/or directly guide the active air-flow. The
further upper-active surface portion 79 would neverthe-
less define a portion of the lateral extent of the air-flow
channel 14 and therefore would help to ensure that the
lateral extent of the air-flow channel 14 and/or the air-
flow path 16 has a uniform cross-section or height.
[0055] The spacing apart of the discontinuous upper
and lower active-surfaces 74, 82 of each vent-louvre
member 12 here creates the flow guidance characteris-
tics of a virtually thicker trailing baffle 20 than that which
would be able to be achieved with the same amount of
material and a conventional louvre member design.
[0056] Atthe proximal end of the trailing end part 68 a
preferably upstanding projection 84 is positioned.
[0057] The arrangement of the trailing baffle 20 in the
above described manner defines a second channel 86
and a third channel 88. The second channel 86 is defined
by the upstanding projection 84, an upper surface of the
trailing end part 68 and an adjacent portion of the upper-
surface of the bridging part 76. The third channel 88 is
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defined by the unbroken transition 66, the upper-surface
62 of the trailing intermediate part 58 and the adjacent
portion of the upper surface of the bridging part 76.
[0058] In order to join the leading louvre 18 with the
trailing baffle 20, each vent-louvre member 12 preferably
has a joining means 90. The joining means 90 preferably
first comprises an elongate louvre connecting member
92 which projects from the under surface 26 of the leading
louvre 18 and adjacent the recurve 42. Similarly, an elon-
gate baffle connecting member 94 preferably projects
from the under-surface of the crown part 22. The baffle
connecting member 94 is convex and has a hook portion
96 which, together with the leading-edge region 54 of the
crown part 22 form jaws for retaining the recurve 42 and
the louvre connecting member 92 therebetween.
[0059] Due to the relative displacement of the upper
or lower active-surface portions in a vertical direction
and/or a direction parallel to the lateral extent of the air-
flow path 16, the lateral extent of the trailing baffle 20 can
be considered to be undulating.

[0060] This embodiment of the vent-louvre member 12
may preferably be formed substantially or entirely from
aluminium or an alloy of aluminium. Alternatively, at least
a majority of the trailing baffle 20 may be formed from
aluminium or an alloy of aluminium.

[0061] In order to install the exterior vent-louvre as-
sembly 10, a bracket may be fixed to, or adjacent to, the
opening to be protected by the exterior vent-louvre as-
sembly 10. The bracket may have a plurality of vertically
spaced apart sets of arms, each set having of at least
two laterally spaced apart arms. Each arm may project
outwardly from the building and a vent-louvre member
12 may be attached to each set of arms forming a plurality
of spaced apart vent-louvre member 12. It may be that
only the leading louvre 18 of each vent-louvre member
12 is attached to the bracket. Each vent-louvre member
12 is orientated as initially described.

[0062] Inuse,to attach the trailing baffle 20 to the lead-
ing louvre 18, the crown part 22 and the baffle connecting
member 94 may be temporarily deformed, pivoted or ex-
tended so as to be angled away from one another such
that the space between the crown part 22 and the baffle
connecting member 94 is widened or increased. The
crown part 22 is the positioned such that it abuttably en-
gages an edge portion of the recurve 42 of the leading
louvre 18. The baffle connecting member 94 is similarly
positioned such that the hook portion 96 is able to abut-
tably engage the louvre connecting member 92. The
crown part 22 and/or the baffle connecting member 94
are then released so thatthey revert to their original spac-
ing and the leading louvre 18 is gripped by the crown part
22 and the baffle connecting member 94. The crown part
22 and the baffle connecting member 94 can be consid-
ered to form jaws which grip the leading louvre 18. The
trailing baffle 20 and the leading louvre 18 are thus se-
cured together. It will be appreciated that if the leading
louvre and the trailing baffle are integrally formed as one
piece, then one or more parts of the joining means may
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be dispensed with.

[0063] Having been installed, two adjacent vertically
spaced apart vent-louvre members 12, one upper vent-
louvre member 12 and one lower vent-louvre member
12, define the air-flow channel 14 therebetween which in
turn at least in part defines an air-flow path 16. The lateral
extent of the air-flow path 16 between the upper active-
surface portion 52 of the lower vent-louvre member 12
and the second lower active-surface portion 64 of the
upper vent-louvre member 12 is consistent with the lat-
eral extent of the flow path between the further upper
active-surface portion 79 portion of the lower vent-louvre
member and the third lower active-surface portion 72 of
the upper vent-louvre member 12. In this way, the lateral
extent of the exterior air-flow path 16 along the trailing
baffle 20 has a constant or a substantially constant cross
section across its lateral extent.

[0064] An inlet 98 of the exterior air-flow path 16 is
defined between the upstream or distal ends of the lead-
ing louvres 18 through which air is able to enter. The air
may be caused to enter the exterior air-flow path 16 by
the presence of a pressure gradient or differential. This
pressure gradient may be lower towards a downstream
end or proximal end than an upstream end of the air-flow
path 16, and the pressure at the upstream end may be
lower that the pressure external to the exterior vent-lou-
vre assembly. The pressure gradient along the exterior
air-flow path 16 may be generated by fans which may be
positioned downstream of the louvres and within the
opening of the building.

[0065] Having entered the inlet 98 of the exterior air-
flow path 16, the air is guided upwards by the first lower
active-surface portion 30 of the leading louvre 18 of the
upper vent-louvre member 12 and the upper surface 24
of the leading louvre 18 of the lower vent-louvre member.
The curvate shape of the upper surfaces 24 reduces tur-
bulence effects as the air is directed upwards and pro-
motes laminar flow.

[0066] Un-entrained atmospheric moisture, such as
wind driven rain, which may have entered through the
inlet 98 of the exterior air-flow path 16, would be prevent-
ed from following the exterior air-flow path 16 upwards
due to the barrier provided by the leading louvre 18; the
pressure differential within the exterior air-flow path 16
would be insufficient to draw un-entrained moisture over
the leading louvre 18 of the lower vent-louvre member
12. This moisture would instead impact the upper surface
24 of the lower louvre and run off down into the first chan-
nel 40.

[0067] Additionally, air with entrained moisture is typ-
ically heavier than air without entrained moisture, and
therefore would be positioned vertically lower within the
air-flow. This moisture laden air would meet and be re-
turned upstream by the recurve 42 positioned at the
downstream or proximal end of the leading louvre 18 of
the lower louvre. Moisture may be precipitated out of this
returned air which may run off into the first channel 40.

[0068] Air with less moisture is guided upwards and
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over the crown part 22 of the lower louvre.

[0069] Figure 3, which although shows a second em-
bodiment of the exterior vent-louvre assembly which will
be described below, illustrates the exterior air-flow 16
applicable to all embodiments in accordance with the
first, second, and third aspect of the present invention.
As illustrated, active air-flow would be unable to reach
the under-surface of the downstream end or proximal
end of the leading louvre 18 of the upper vent-louvre
member 12 as well being unable to reach the under-sur-
face of the crown part 22 and the bridging part 76. The
volume of air adjacent to these under-surfaces may be
considered to be relatively stationary by comparison with
the active air-flow path and may form an area of high
pressure. The lateral cross-section of the air-flow path
therefore preferably does not include the cross-section
of this volume of air.

[0070] Having passed the crown part 22, the air at or
adjacent to the bottom of the exterior air-flow path 16 is
gradually directed and/or guided downwards by the con-
vex nature of the upper active-surface portion 52. The
air towards the top of the exterior air-flow path 16 is sim-
ilarly directed and/or guided downwards by the concave
nature of the second lower active-surface portion 64 of
the upper vent-louvre member 12. In this way, the whole
airflow is gradually guided downwards from the crown
part22. The cross section of the air flow remains constant
in the lateral direction in the region adjacent to and down-
stream of the crown part 22 and thus there is no Venturi
effect formed which reduces turbulence around this re-
gion as compared to if there was a variation in the lateral
cross-section. Laminar flow of the air is instead promot-
ed. The lack of turbulence ensures that water which may
have been precipitated out of the airflow is not re-en-
trained and thus less moisture may be included in the
airflow directed towards the building than in a conven-
tional louvre arrangement.

[0071] Having been directed downwards by the upper
active-surface portion 52 and the second lower active-
surface portion 64, the airflow may not enter the third
channel 88 of the lower vent-louvre member 12 or the
volume below the bridging part 76 of the upper vent-lou-
vre member 12 louvre. These volumes instead may be
occupied by high pressure and the airflow is guided to-
wards the building. Moisture which may have precipitated
on contact with the second lower active-surface portion
64 and the upper active-surface portion 52 may collect
or collate within the third channel 88. The third lower ac-
tive-surface portion 72 and the further upper active-sur-
face portion 79 may now gradually guide the airflow fur-
ther downwards, out of the air-flow channel 14, and to-
wards the building. Water which may have precipitated
over or at the third lower active-surface portion 72 and
the further upper active-surface portion 79 may collect
or collate within the second channel 86.

[0072] The extent of the air-flow path 16 adjacent to
the trailing baffle 20 may be considered to be firstly de-
fined by the second lower active-surface portion 64, a
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portion of which may be referred to as an under-surface
of a first said upwardly-facing surface portion, which is
previously referred to as the leading ledge of the trailing
intermediate part 58. The extent of the air-flow path 16
adjacent to the trailing baffle 20 may additionally be con-
sidered to be defined by the spacing of at least a portion
of the further upper active-surface portion 79, which may
alternatively be referred to as the second upwardly-facing
surface portion, and the trailing edge, or proximal edge
of the trailing end part 68, of an above and adjacent vent-
louvre member 12.

[0073] The trailing extent of neighbouring and/or adja-
cent air-flow paths 16 as defined may be considered to
diverge from one another towards their respective trailing
edges, or proximal edge of their respective trailing end
parts 68, whilst maintaining a substantially uniform lateral
extentbetween the leading and trailing edges of the vent-
louvre members 12.

[0074] Whilst the leading louvre 18 and trailing baffle
20 are described and shown as being attached and used
in conjunction with one another, itis appreciated that they
may in fact be used separately. In particular, a plurality
of leading louvres 18 may be installed and used without
corresponding trailing baffles 20. In the event that corre-
sponding trailing baffles 20 are desired to be installed
subsequently and in addition to the leading louvres 18,
a trailing baffle 20 may be retrofitted to each leading lou-
vre 18 in the way previously described.

[0075] Figure 3 shows the second embodiment of the
exterior vent-louvre assembly 110 with in use airflow
flowing between adjacent pairs of vent-louvre members
112. Elements which are similar or identical to those of
the preceding embodiment are denoted by the same or
similar reference number with one hundred added, and
further detailed description is omitted.

[0076] The second and first embodiments differ only
in that the leading edge region of the trailing intermediate
part 158 beyond the unbroken transition 166 projects fur-
ther upstream in the second embodiment than in the first
embodiment. This representation illustrates the constant
or substantially constant exterior air-flow path 116 creat-
ed by the second embodiment of the present invention
in use. Given the similarity between the first and second
embodiments, Figure 3 serves as evidence of the con-
stant or substantially exterior air-flow of the first embod-
iment, as well as the second embodiment.

[0077] Referring to Figure 4 there is shown a third em-
bodiment not part of the invention of the exterior vent-
louvre assembly 210 having a continuous upper active-
surface 282 and a continuous trailing lower active-sur-
face 274. Elements which are similar or identical to those
of the first embodiment are denoted by the same or sim-
ilar reference number with two hundred added, and fur-
ther detailed description is omitted.

[0078] The leading louvre 218 of this embodiment is
similar and/or identical to the previous two embodiments.
[0079] The trailing baffle 220 of the third embodiment
retains a similar or the same air-flow path 216, with the
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exception that the lateral profile of the trailing baffle 220
is adjusted to form an air-flow channel 214 which further
guides the air-flow path 216.

[0080] The unbroken transition 266 here directly ex-
tends from the upper active-surface portion 252 to the
bridging part 276. The unbroken transition 266 is thus
contiguous with both the crown part 222 and the bridging
part 276. Preferably the unbroken transition 266 here is
or is substantially not curvate and is thus preferably pla-
nar. This arrangement forms a continuous trailing upper
member 300. The upper active-surface portion 252, the
further upper active-surface portion 279 and the unbro-
ken transition 266 are thus joined to form the single con-
tinuous upper active-surface 282.

[0081] Similarly, a lower joining portion 302 preferably
extends from a trailing edge of the trailing intermediate
part 258 to the trailing end part 268 and is therefore con-
tiguous with these parts. The lower edge of the trailing
intermediate part 258 is additionally extended in an up-
stream direction and is joined to the baffle connecting
member 294. This arrangement forms a continuous trail-
ing lower member 304. The second and third lower ac-
tive-surfaces 264, 272 are thus joined to form the single
continuous trailing lower active-surface 274. The contin-
uous trailing lower active-surface 274 is here preferably
curvate and more preferably concave.

[0082] As before, the upper and lower active surfaces
274, 282 are spaced apart in a vertical direction with re-
spect to the exterior air-flow path 216.

[0083] A firststrut 306 and a second strut 308 may be
provided and may preferably extend from an upper-sur-
face of the trailing lower member 304 to a lower-surface
of the trailing upper member 300, providing structural in-
tegrity thereto. The first and second struts 306, 308 are
here preferably spaced apart and are here elongate such
that they define three internal channels within a body of
the trailing baffle 220. In this way, the trailing baffle 220
is at least in part hollow. Although described as having
two struts, itis appreciated that there may in fact be fewer
than two struts or more than two struts. Similarly, al-
though the trailing baffle is described as being hollow, it
is appreciated that it may in fact be substantially solid.
[0084] An upstanding projection 284 is positioned at
an end of the trailing end part 268 of the trailing baffle
220 in the same way as the first embodiment and a sec-
ond channel 286 is defined similarly as the first embod-
iment.

[0085] In use, the third embodiment may be installed
in a similar or the same way to the first and second em-
bodiments. An air-flow channel 214 is defined between
adjacent upper and lower vent-louvre members 212 and
an exterior air-flow path 216 defined by at least part of
the air-flow channel 214. The air-flow channel 214 at the
trailing baffle 220 is here defined as being between the
continuous lower active-surface 274 of the upper vent-
louvre member 212 and the continuous upper active-sur-
face 282 of the lower vent-louvre member 212. Air in use
flows through the air-flow channel 214 to form the exterior
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air-flow path 216 in the same way as air in use flows
through the initially described embodiment.

[0086] The third embodiment is particularly suited to
being formed from plastics or a polymer-matrix compos-
ite as the trailing baffle provides the structural integrity
required and thus the exterior vent-louvre assembly may
be formed from materials that are lighter in weight than
aluminium. Alternatively, at least a majority of the trailing
baffle of the first, second or third embodiments may be
formed from plastics or a polymer-matrix composite.
[0087] The trailing baffle, or the entire vent-louvre
member, of the first, second or third embodiments may
be formed via an extrusion process.

[0088] Whilstthe ventlouvre assembly is described as
being exterior to a building and having an exterior air-
flow path, it is appreciated that the vent louvre assembly
may at least in part be positioned inside and thus have
an, at least in part, interior air-flow path.

[0089] The embodiments illustrated may be consid-
ered to have a plurality of exterior vent-louvres for reduc-
ing turbulence and defining an arcuate air-flow path hav-
ing a substantially uniform top-to-bottom lateral extent
therealong, the vent-louvre including a leading louvre el-
ementextending to acrown elementfrom aleading edge,
and a trailing louvre element which extends from the
crown part to a trailing edge, the trailing louvre element
having offset surfaces to define one or more active air-
guide portions.

[0090] The illustrated embodiments may also be con-
sidered to have a plurality of exterior vent-louvres for re-
ducing turbulence and defining an arcuate air-flow path
having a substantially uniform top-to-bottom lateral ex-
tenttherealong, the vent-louvre including aleading louvre
element extending to a crown element from a leading
edge, and a trailing louvre element which extends from
the crown part to a trailing edge, the trailing louvre ele-
ment having an undulating surface to define one or more
active air-guide portions.

[0091] It is therefore possible to provide an exterior
vent-louvre assembly which may be comprised of a plu-
rality of vent-louvre members which here delimit an air-
flow. Each vent-louvre member has an upwardly directed
portion and a downwardly directed portion with the down-
wardly directed portion having spaced apart upper and
lower flow guidance surfaces which maintain a constant
or substantially constant lateral cross section of the air-
flow path. This minimises turbulence of air-flow there-
through.

[0092] The words ’comprises/comprising’ and the
words ’having/including’ when used herein with refer-
ence to the presentinvention are used to specify the pres-
ence of stated features, integers, steps or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, components or
groups thereof.

[0093] It is appreciated that certain features of the in-
vention, which are, for clarity, described in the context of
separate embodiments, may also be provided in combi-
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nation in a single embodiment. Conversely, various fea-
tures of the invention which are, for brevity, described in
the context of a single embodiment, may also be provided
separately or in any suitable sub-combination as long as
within the scope of the claims.

[0094] The embodiments described above are provid-
ed by way of examples only, and various other modifica-
tions will be apparentto persons skilled in the field without
departing from the scope of the invention as defined in
the claims.

Claims

1. An exterior vent-louvre assembly (10; 110; 210)
comprising:

atleasttwo vertically spaced-apart exterior vent-
louvre members (12) which define an exterior
air-flow path (16) having a substantially uniform
lateral extent therebetween;

an under-surface (26) of a leading intermediate
part (28) of each vent-louvre member (12) hav-
ing a first lower active-surface portion (30);

an under-surface of a trailing intermediate part
(58) of each vent-louvre member (12) having a
second lower active-surface portion (64);

an upper-surface (50) of a crown part (22) of
each vent-louvre member (12) including an un-
broken transition (66) to the trailing intermediate
part (58) and having an upper active-surface
portion (52);

a first distance (D 1) from a leading-edge region
(54) of the upper active-surface portion (52) of
each vent-louvre member (12) to the first lower
active-surface portion (30) of an above and ad-
jacent vent-louvre member (12) matching or
substantially matching a second distance (D2)
from a trailing-edge region (56) of the upper ac-
tive-surface portion (52) of said vent-louvre
member (12) to the second lower active-surface
portion (64 ) of the said above and adjacent vent-
louvre member (12), whereby the matching or
substantially matching said first and second dis-
tances (D1, D2) prevent or reduce air-flow tur-
bulence at or downstream of the crown part (22)
to improve entrained moisture removal;
characterised in that each vent-louvre mem-
ber (12) further comprises a third lower active-
surface portion (72) positioned downstream and
vertically spaced apart from the second lower
active-surface portion (64), the second and third
lower active surface portions (64, 72) together
defining a trailing lower active-surface (74).

2. An exterior vent-louvre assembly (10; 110; 210) as
claimed in claim 1, wherein the exterior air-flow path
(16) is or is substantially arcuate, and/or a third dis-
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tance (D3) between apexes of opposing crown parts
(22) is greater than the first and second distances
(D1, D2).

An exterior vent-louvre assembly (10; 110; 210) as
claimed in claim 1 or claim 2, wherein each vent-
louvre member (12) further comprises: a further up-
per active-surface portion (79) positioned down-
stream and vertically spaced apart from the said up-
per active-surface portion (52) of the crown part (22),
the said upper active-surface portion (52) and the
further upper active-surface portion (79) together de-
fining an upper active-surface (82) .

An exterior vent-louvre assembly (10; 110; 210) as
claimed in claim 3, wherein the further upper active-
surface portion (79) is provided on a bridging part
(76), and the third lower active surface portion (72)
is provided on a trailing end part (68), the trailing end
part (68) being downstream of the bridging part (76).

An exterior vent-louvre assembly (10; 110; 210) as
claimed in claim 3 or claim 4 wherein the upper ac-
tive-surface (82) and the trailing lower active-surface
(74) are spaced apart in a lateral direction of the air-
flow path (16).

An exterior vent-louvre assembly (10; 110) as
claimed in any one of claims 3 to 5, wherein the upper
active-surface (82) is discontinuous or the unbroken
transition (266) forms part of the upper active-sur-
face (282), the upper active-surface (282) being con-
tinuous.

An exterior vent-louvre assembly (10; 110; 210) as
claimed in any one of the preceding claims, wherein
the crown part (22) of each vent-louvre member (12)
separates an upwardly directed leading louvre (18),
having the leading intermediate part (28) and lead-
ing-edge and trailing edge regions, and a downward-
ly directed trailing baffle (20), having the trailing in-
termediate part (58) and leading edge and trailing
edge regions, of the vent-louvre member (12).

An exterior vent-louvre assembly (10; 110; 210) as
claimed in claim 7, wherein each vent-louvre mem-
ber (12) further comprises an upturned or a substan-
tially upturned nose portion (34) at or adjacent to the
leading-edge region (54) of the leading louvre (18),
forming a first channel (40); and/or each vent-louvre
member (12) further comprises a second channel
(86) formed at or adjacent to the trailing-edge region
of the trailing baffle (20); and/or wherein each vent-
louvre member (12) further comprises a third chan-
nel (88) formed between the trailing-edge region of
the trailing baffle (20) and the crown part (22).

An exterior vent-louvre assembly (10; 110) as
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claimed in claim 8 where each vent-louvre member
(12) further comprises the third channel (88) formed
between the trailing-edge region of the trailing baffle
(20) and the crown part (22), wherein the second
and third channels (86, 88) are spaced apart and/or
the third channel (88) is in part defined by the trailing
intermediate part (58) and the unbroken transition
(66).

An exterior vent-louvre assembly (10; 110) as
claimed in claim 9, when dependent on claim 4,
wherein the bridging part (76) is provided between
the second and third channels (86, 88).

An exterior vent-louvre assembly (10; 110; 210) as
claimed in any one of claims 7 to 10, wherein each
vent-louvre member (12) further comprises a re-
curve (42) formed at the trailing-edge region of the
leading louvre (18), and/or a majority of the trailing
baffle (20) of each vent-louvre member (12) is
formed from an alloy of aluminium, plastics or a pol-
ymer matrix composite.

An exterior vent-louvre assembly (10; 110; 210) as
claimed in claim 11 where each vent-louvre member
(12) further comprises the recurve (42) formed at the
trailing-edge region (56) of the leading louvre (18),
wherein the crown part (22) of each vent-louvre
member (12) is laterally aligned with the recurve (42)
of the leading louvre (18), and is laterally and verti-
cally displaced from the remainder of the leading lou-
vre (18).

An exterior vent-louvre assembly (210) as claimed
in any one of claims 7 to 12, wherein the trailing baffle
(220) of each vent-louvre member (212) is at least
in part hollow.

An exterior vent-louvre assembly (210) as claimed
inclaim 13, the trailing baffle (220) further comprising
at least one supporting strut (306, 308) therein.

A method of forming a uniform or substantially uni-
form air-flow path (16) between two vertically
spaced-apart arcuate exterior vent-louvre members
(12)with reduced turbulence, the method comprising
the steps of:

a) providing a stepped unbroken transition (66)
at or downstream of a crown part (22) thereby
vertically separating upper and lower active-sur-
face portions (30, 64) and as such neighbouring
flow paths (16); and

b) providing at least first and second lower ac-
tive-surface portions (30, 64) and at least one
upper active-surface portion (52), wherein a first
distance (D1) from a leading-edge region (54)
of the upper active-surface portion (52) of each
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vent-louvre member (12) to the firstlower active-
surface portion (30) of an above and adjacent
vent-louvre member (12) matches or substan-
tially matches a second distance (D2) from a
trailing-edge region (56) of the upper active-sur-
face portion (52) of said vent-louvre member
(12) to the second lower active-surface portion
(64) of the said above and adjacent vent-louvre
member (12), the matching or substantially
matching said first and second distances (D1,
D2) preventing or reducing air-flow turbulence
at or downstream of the crown part (22) to im-
prove entrained moisture removal; character-
ised in that the method further comprises

c) providing a third lower active-surface portion
(72) positioned downstream and vertically
spaced apart from the second lower active-sur-
face portion (64), the second and third lower ac-
tive surface portions (64, 72) together defining
a trailing lower active-surface (74).

Patentanspriiche

Externe Entliftungsgitteranordnung (10; 110; 210),
umfassend:

mindestens zwei vertikal beabstandete externe
Entliftungsgitterelemente (12), die einen exter-
nen Luftstromweg (16) definieren, mit einer im
Wesentlichen gleichférmigen seitlichen Aus-
dehnung dazwischen;

eine untere Flache (26) eines vorderen Zwi-
schenteils (28) jedes Entliiftungsgitterelements
(12), die einen ersten unteren aktiven Flachen-
abschnitt (30) aufweist;

eine untere Flache eines hinteren Zwischenteils
(58) jedes Entluftungsgitterelements (12), die ei-
nen zweiten unteren aktiven Flachenabschnitt
(64) aufweist;

eine obere Flache (50) eines Kronenteils (22)
jedes Entliftungsgitterelements (12), die einen
ununterbrochenen Ubergang (66) zu dem hin-
teren Zwischenteil (58) beinhaltet und einen
oberen aktiven Flachenabschnitt (52) aufweist;
einen ersten Abstand (D1) von einer Vorderkan-
tenregion (54) des oberen aktiven Flachenab-
schnitts (52) jedes Entliftungsgitterelements
(12) zu dem ersten unteren aktiven Flachenab-
schnitt (30) eines oberen und angrenzenden
Entliftungsgitterelements (12), der mit einem
zweiten Abstand (D2) von einer Hinterkanten-
region (56) des oberen aktiven Flachenab-
schnitts (52) des Entliftungsgitterelements (12)
zu dem zweiten unteren aktiven Flachenab-
schnitt (64) des oberen und angrenzenden Ent-
liftungsgitterelements (12) tGbereinstimmt oder
im Wesentlichen Ubereinstimmt, wobei das
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Ubereinstimmen oder im Wesentlichen Uber-
einstimmen des ersten und des zweiten Ab-
stands (D1, D2) eine Luftstromverwirbelung an
oder stromabwarts von dem Kronenteil (22) ver-
hindert oder verringert, um eine Entfernung von
mitgefiihrter Feuchtigkeit zu verbessern;
dadurch gekennzeichnet, dass jedes Entlif-
tungsgitterelement (12) weiterhin einen dritten
unteren aktiven Flachenabschnitt (72), umfasst,
der stromabwarts und vertikal beabstandet von
dem zweiten unteren aktiven Flachenabschnitt
(64) positioniert ist, wobei der zweite und der
dritte untere aktive Flachenabschnitt (64, 72) zu-
sammen eine hintere untere aktive Flache (74)
definieren.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach Anspruch 1, wobei der externe Luftstromweg
(16) bogenférmig oder im Wesentlichen bogenfor-
mig ist und/oder ein dritter Abstand (D3) zwischen
Scheitelpunkten von entgegengesetzten Kronentei-
len (22) gréRer als der erste und der zweite Abstand
(D1, D2) ist.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach Anspruch 1 oder Anspruch 2, wobei jedes Ent-
liftungsgitterelement (12) weiterhin umfasst: einen
weiteren oberen aktiven Flachenabschnitt (79), der
stromabwarts und vertikal beabstandet von dem
oberen aktiven Flachenabschnitt (52) des Kronen-
teils (22) positioniert ist, wobei der obere aktive Fla-
chenabschnitt (52) und der weitere obere aktive Fla-
chenabschnitt (79) zusammen eine obere aktive Fla-
che (82) definieren.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach Anspruch 3, wobei der weitere obere aktive
Flachenabschnitt (79) auf einem Brickenteil (76)
vorgesehen ist und der dritte untere aktive Flachen-
abschnitt (72) auf einem hinteren Endteil (68) vor-
gesehen ist, wobei der hintere Endteil (68) stromab-
warts von dem Briickenteil (76) ist.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach Anspruch 3 oder Anspruch 4, wobei die obere
aktive Flache (82) und die hintere untere aktive Fla-
che (74) in einer seitlichen Richtung des Luftstrom-
wegs (16) voneinander beabstandet sind.

Externe Entliftungsgitteranordnung (10; 110) nach
einem der Ansprliche 3 bis 5, wobei die obere aktive
Flache (82) diskontinuierlich ist oder der ununterbro-
chene Ubergang (266) einen Teil der oberen aktiven
Flache (282) bildet, wobei die obere aktive Flache
(282) kontinuierlich ist.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach einem der vorhergehenden Anspriiche, wobei
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der Kronenteil (22) jedes Entliftungsgitterelements
(12) einen nach oben gerichtetes vorderes Gitter
(18), das den vorderen Zwischenteil (28) und die
Vorderkantenregion und die Hinterkantenregion auf-
weist, und eine nach unten gerichtete hintere Prall-
flache (20), die den hinteren Zwischenteil (58) und
die Vorderkantenregion und die Hinterkantenregion
aufweist, des Entliftungsgitterelements (12) trennt.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach Anspruch 7, wobei jedes Entliftungsgitterele-
ment (12) weiterhin einen nach oben gewandten
oder im Wesentlichen nach oben gewandten Nasen-
abschnitt (34) an der oder angrenzend an die Vor-
derkantenregion (54) des vorderen Gitters (18) um-
fasst, wodurch ein erster Kanal (40) gebildet wird;
und/oder jedes Entliftungsgitterelement (12) weiter-
hin einen zweiten Kanal (86) umfasst, der an der
oder angrenzend an die Hinterkantenregion der hin-
teren Prallflache (20) ausgebildetist; und/oder wobei
jedes Entliftungsgitterelement (12) weiterhin einen
dritten Kanal (88) umfasst, der zwischen der Hinter-
kantenregion der hinteren Prallflache (20) und dem
Kronenteil (22) ausgebildet ist.

Externe Entliftungsgitteranordnung (10; 110) nach
Anspruch 8, wobei jedes Entliftungsgitterelement
(12) weiterhin den dritten Kanal (88) umfasst, der
zwischen der Hinterkantenregion der hinteren Prall-
flache (20) und dem Kronenteil (22) ausgebildet ist,
wobei der zweite und der dritte Kanal (86, 88) von-
einander beabstandet sind und/oder der dritte Kanal
(88) zum Teil durch den hinteren Zwischenteil (58)
und den ununterbrochenen Ubergang (66) definiert
ist.

Externe Entliftungsgitteranordnung (10; 110) nach
Anspruch 9 bei Abhangigkeit von Anspruch 4, wobei
der Briickenteil (76) zwischen dem zweiten und dem
dritten Kanal (86, 88) vorgesehen ist.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach einem der Anspriiche 7 bis 10, wobei jedes
Entliftungsgitterelement (12) weiterhin eine Umbie-
gung (42) umfasst, die an der Hinterkantenregion
des vorderen Gitters (18) ausgebildet ist, und/oder
ein Grolteil der hinteren Prallflache (20) jedes Ent-
liftungsgitterelements (12) aus einer Aluminiumle-
gierung, Kunststoff oder einem Polymermatrix-Ver-
bundmaterial hergestellt ist.

Externe Entliftungsgitteranordnung (10; 110; 210)
nach Anspruch 11, wobei jedes Entliftungsgittere-
lement (12) weiterhin die Umbiegung (42) umfasst,
die an der Hinterkantenregion (56) des vorderen Git-
ters (18) ausgebildet ist, wobei der Kronenteil (22)
jedes Entliftungsgitterelements (12) seitlich auf die
Umbiegung (42) des vorderen Gitters (18) ausge-
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richtet ist und seitlich und vertikal von dem Rest des
vorderen Gitters (18) verlagert ist.

Externe Entliftungsgitteranordnung (210) nach ei-
nem der Anspriiche 7 bis 12, wobei die hintere Prall-
flache (220) jedes Entliftungsgitterelements (212)
zumindest zum Teil hohl ist.

Externe Entliftungsgitteranordnung (210) nach An-
spruch 13, wobei die hintere Prallfliche (220) wei-
terhin mindestens eine Stitzstrebe (306, 308) darin
umfasst.

Verfahren zum Bilden eines gleichférmigen oder im
Wesentlichen gleichférmigen Luftstromwegs (16)
zwischen zwei vertikal voneinander beabstandeten
bogenférmigen externen Entliftungsgitterelemen-
ten (12) mit verringerter Verwirbelung, wobei das
Verfahren die Schritte umfasst:

a) Bereitstellen eines abgestuften ununterbro-
chenen Ubergangs (66) an oder stromabwérts
von einem Kronenteil (22), wodurch ein oberer
und ein unterer aktiver Flachenabschnitt (30,
64) und somit benachbarte Stromwege (16) ver-
tikal getrennt werden; und

b) Bereitstellen von mindestens einem ersten
und einem zweiten unteren aktiven Flachenab-
schnitt (30, 64) und mindestens einem oberen
aktiven Flachenabschnitt (52), wobei ein erster
Abstand (D1) von einer Vorderkantenregion
(54) des oberen aktiven Flachenabschnitts (52)
jedes Entliftungsgitterelements (12) zu dem
ersten unteren aktiven Flachenabschnitt (30) ei-
nes oberen und angrenzenden Entliftungsgit-
terelements (12) mit einem zweiten Abstand
(D2) von einer Hinterkantenregion (56) des obe-
ren aktiven Flachenabschnitts (52) des Entlif-
tungsgitterelements (12) zu dem zweiten unte-
ren aktiven Flachenabschnitt (64) des oberen
und angrenzenden Entliftungsgitterelements
(12) Ubereinstimmt oder im Wesentlichen tber-
einstimmt, wobei das Ubereinstimmen oder im
Wesentlichen Ubereinstimmen des ersten und
des zweiten Abstands (D1, D2) eine Luftstrom-
verwirbelung an oder stromabwarts von dem
Kronenteil (22) verhindert oder verringert, um
eine Entfernung von mitgefiihrter Feuchtigkeit
zu verbessern; dadurch gekennzeichnet,
dass das Verfahren weiterhin umfasst:

c) Bereitstellen eines dritten unteren aktiven Fla-
chenabschnitts (72), der stromabwarts und ver-
tikal beabstandet von dem zweiten unteren ak-
tiven Flachenabschnitt (64) positioniert ist, wo-
bei der zweite und der dritte untere aktive FIa-
chenabschnitt (64, 72) zusammen eine hintere
untere aktive Flache (74) definieren.



25 EP 3 676 538 B1 26

Revendications

1.

Un ensemble grille d’aération extérieure (10; 110;
210) comprenant :

au moins deux éléments de grille d’aération (12)
extérieure verticalement espacés qui définis-
sent un trajet de débit d’air extérieur (16) ayant
une étendue latérale sensiblement uniforme en-
tre eux ;

une surface inférieure (26) d’une partie intermé-
diaire avant (28) de chaque élément de grille
d’aération (12) ayant une premiere partie de sur-
face active inférieure (30) ;

une surface inférieure d’'une partie intermédiaire
arriere (58) de chaque élément de grille d’aéra-
tion (12) ayant une seconde partie de surface
active inférieure (64) ;

une surface supérieure (50) d’'une partie cou-
ronne (22) de chaque élément de grille d’aéra-
tion (12) comprenant une transition ininterrom-
pue (66) vers la partie intermédiaire arriére (58)
et ayant une partie de surface active supérieure
(52);

une premiéere distance (DI) depuis une région
de bord d’attaque (54) de la partie de surface
active supérieure (52) de chaque élément de
grille d’aération (12) jusqu’a la premiere partie
de surface active inférieure (30) d’'un élément
situé au-dessus et adjacent a I'élément de grille
d’aération (12) correspondant ou correspondant
sensiblement a une seconde distance (D2) de-
puis une région de bord d’attaque (56) de la par-
tie de surface active supérieure (52) dudit élé-
ment de grille d’aération (12) a la seconde partie
de surface active inférieure (64) dudit élément
de grille d’aération (12) ci-dessus et adjacent,
dans lequel la correspondance ou la correspon-
dance substantielle desdites premiére et secon-
de distances (DI, D2) empéche ou réduit les tur-
bulences du débit d’air au niveau au en aval de
la partie couronne (22) pour améliorer I'élimina-
tion de '’humidité entrainée ;

caractérisé en ce que chaque élémentde grille
d’aération (12) comprend en outre une troisieme
partie de surface active inférieure (72) position-
née en aval et verticalement espacée de la se-
conde partie de surface active inférieure (64),
les seconde et troisieme parties de surface ac-
tive inférieure (64, 72) définissant ensemble
une surface active inférieure arriere (74).

Un ensemble de grille d’aération extérieure (10; 110;
210) selon la revendication 1, dans lequel le chemin
de débit d’air extérieur (16) est ou est sensiblement
arqué, et/ou une troisieme distance (D3) entre les
sommets des parties de couronne opposées (22) est
supérieure aux premieres et secondes distances

10

15

20

25

30

35

40

45

50

55

14

(DI, D2).

Un ensemble de grille d’aération extérieure (10; 110;
210) selon la revendication 1 ou la revendication 2,
dans lequel chaque élément de grille d’aération (12)
comprend en outre : une autre partie de surface ac-
tive supérieure (79) positionnée en aval et espacée
verticalement de ladite partie de surface active su-
périeure (52) de la partie couronne (22), ladite partie
de surface active supérieure (52) et I'autre partie de
surface active supérieure (79) définissent ensemble
une surface active supérieure (82).

Un ensemble de grille d’aération extérieure (10; 110;
210) selon larevendication 3, dans lequel I'autre par-
tie de surface active supérieure (79) est prévue sur
une partie de pontage (76), et la troisieme partie de
surface active inférieure (72) est disposée sur une
partie d’extrémité arriére (68), la partie d’extrémité
arriere (68) étanten aval de la partie de pontage (76).

Un ensemble de grille d’aération extérieure (10; 110;
210) selon la revendication 3 ou la revendication 4,
dans lequel la surface active supérieure (82) et la
surface active inférieure arriere (74) sont espacées
dans une direction latérale du chemin de débit d’air
(16).

Un ensemble de grille d’aération extérieure (10; 110)
selon l'une quelconque des revendications 3 a 5,
dans lequel la surface active supérieure (82) est dis-
continue ou la transition ininterrompue (266) fait par-
tie de la surface active supérieure (282) la surface
active supérieure (282) étant continue.

Un ensemble de grille d’aération extérieure (10; 110;
210) selon 'une quelconque des revendications pré-
cédentes, dans lequel la partie de couronne (22) de
chaque élément de grille d’aération (12) sépare une
grille avant dirigée vers le haut (18), ayant la partie
intermédiaire avant (28) et les régions de bord d’at-
taque et de bord de fuite, et un déflecteur arriére
dirigé vers le bas (20), comportant la partie intermé-
diaire de fuite (58) et les régions de bord d’attaque
et de bord de fuite, de I'élément de grille d’aération
(12).

Un ensemble de grille d’aération extérieure (10; 110;
210) selon la revendication 7, dans lequel chaque
élément de grille d’aération (12) comprend en outre
une partie de nez retournée ou sensiblement retour-
née (34) au niveau ou a proximité de la région de
bord d’attaque. (54) de la grille d’aération avant (18),
formant un premier canal (40) ; et/ou chaque élé-
ment de grille d’aération (12) comprend en outre un
deuxieme canal (86) formé au niveau ou adjacent a
la région de bord de fuite du déflecteur arriére (20) ;
et/oudanslequelchaque élémentde grille d’aération
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(12) comprend en outre un troisieme canal (88) for-
mé entre la région de bord de fuite du déflecteur
arriere (20) et la partie couronne (22).

Un ensemble de grille d’aération extérieure (10; 110)
selon la revendication 8, dans lequel chaque élé-
ment de grille d’aération (12) comprend en outre le
troisieme canal (88) formé entre la région de bord
de fuite du déflecteur arriére (20) et la partie couron-
ne (22), dans lequel le second et troisieme canal (86,
88) sont espacés et/ou le troisiéme canal (88) esten
partie défini par la partie intermédiaire arriere (58)
et la transition ininterrompue (66).

Un ensemble de grille d’aération extérieure (10; 110)
selon la revendication 9, lorsqu’elle dépend de la
revendication 4, danslequella partie de pontage (76)
est prévue entre les second et troisieme canaux (86,
88).

Un ensemble de grille d’aération extérieure (10; 110;
210) selon I'une quelconque des revendications 7 a
10, dans lequel chaque élément de grille d’aération
(12) comprend en outre une incurvation (42) formée
au niveau de la région de bord de fuite de la grille
d’aération avant (18) et/ou la majeure partie du dé-
flecteur de fuite (20) de chaque élément de grille
d’aération (12) est formée a partir d’'un alliage d’alu-
minium, de plastique ou d’'un composite a matrice
polymere.

Un ensemble de grille d’aération extérieure (10; 110;
210) selon la revendication 11, dans lequel chaque
élément de grille d’aération (12) comprend en outre
l'incurvation (42) formée au niveau de la région de
bord de fuite (56) de la grille d’aération avant (18),
dans lequel la partie couronne (22) de chaque élé-
ment de grille d’aération (12) est alignée latérale-
ment avec l'incurvation (42) de la grille avant (18),
et est déplacée latéralement et verticalement par
rapport au reste de la grille avant (18).

Un ensemble de grille d’aération extérieure (210) se-
lon 'une quelconque des revendications 7 a 12, dans
lequel le déflecteur arriére (220) de chaque élément
de grille d’aération (212) est au moins en partie
creux.

Un ensemble de grille d’aération extérieure (210) se-
lon la revendication 13, le déflecteur arriere (220)
comprenant en outre au moins une entretoise de
support (306, 308) a l'intérieur.

Un procédé de formation d’'un chemin de débit d’air
uniforme ou sensiblement uniforme (16) entre deux
éléments de grille d’aération extérieurs arqués ver-
ticalement espacés (12) avec une turbulence rédui-
te, le procédé comprenant les étapes suivantes :
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a) fournir une transition ininterrompue étagée
(66) au niveau ou en aval d’une partie de cou-
ronne (22), séparant ainsi verticalement les par-
ties de surface active supérieure et inférieure
(30, 64) et, en tant que telle, les chemins de
débit voisins (16) ; et

b) prévoir au moins une premiére et seconde
partie de surface active inférieures (30, 64) et
aumoins une partie de surface active supérieure
(52), dans laquelle une premiére distance (DI)
a partir d'une région de bord d’attaque (54) de
la partie de surface active supérieure (52) de
chaque élément de grille d’aération (12) ala pre-
miere partie de surface active inférieure (30)
d’'un élément de grille d’aération (12) situé au-
dessus et adjacent, correspond ou correspond
sensiblement a une seconde distance (D2) a
partir d’'une région de bord de fuite (56) de la
partie de surface active supérieure (52) dudit
élément de grille d’aération (12), jusqu’a la se-
conde partie de surface active inférieure (64)
dudit élément de grille d’aération (12) ci-dessus
et adjacent, la correspondance ou la correspon-
dance substantielle desdites premiere et secon-
de distances (DI, D2) empéchant ou réduisant
les turbulences du débit d’air au niveau ou en
aval de la partie couronne (22) pour améliorer
I’élimination de 'humidité entrainée ; caractéri-
sé en ce que le procédé comprend en outre
c) prévoir une troisieme partie de surface active
inférieure (72) positionnée en aval et espacée
verticalement de la deuxieme partie de surface
active inférieure (64), la seconde et troisieme
partie de surface active inférieure (64, 72) défi-
nissant ensemble une surface active inférieure
arriere (74).
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