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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to vertical venti-
lation arrangements.

BACKGROUND OF THE INVENTION

[0002] Enclosed devices like a distribution transformer
in an electric distribution substation or an inverter in a
solar power substation dissipate a lot of heat. Enclosures
typically have at least one opening allowing air to flow,
equipped with a grid for preventing small animals passing
in and for protecting against normal rain, providing no
more than | P23 class protection.

[0003] A better protection against horizontal rain can
be achieved by a tight labyrinth structure, but increased
air flow resistance decreases ventilation capability.
[0004] Inlocations placed in areas with high density of
insects or reptiles, a higher degree of protection against
access to hazardous parts and against solid foreign ob-
jects indicated by the first characteristic numeral of the
IP code may be needed in order to ensure that no faults
will occur in the equipment installed inside the enclosure
and/or compartment. In other areas, with a high number
of rainy days per year and/or the combination with hori-
zontal wind, a higher degree of protection against ingress
of water indicated by the second characteristic numeral
of the IP code may be needed to protect the equipment
inside the enclosure and/or compartment.

[0005] In order to provide a degree of protection
against access to hazardous parts, it is known that de-
pending on the substation location, IP3X (access of ob-
jects less than 2.5mm) or IP4X (access of objects less
than 1 mm) might be required or necessary to ensure the
protection of the equipment. For the ingress of water with
horizontal rain driven by high speed wind, the degree of
protection of IPX5 (water jet) may be necessary.

SUMMARY

[0006] An object of the present invention is to provide
an improved ventilation grid. The object is achieved with
an invention, which is defined in the independent claim.
Some embodiments are disclosed in the dependent
claims.

DRAWINGS

[0007] In the following, the invention will be described
in greater detail by means of some embodiments with
reference to the accompanying drawings, in which

Figure 1 shows an embodiment of a ventilation grid;
Figure 2 shows another embodiment a ventilation
grid with a mesh;

Figure 3 shows a perspective view of back side;
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Figure 4 shows a perspective view of front side, an
inner grid in open position and a mesh partly taken
out;
Figure 5 shows a perspective view of back side, an
inner grid in open position and a mesh partly taken
out.

DETAILED DESCRIPTION

[0008] Figure 1 shows a cut view on an embodiment
of the invention. An outer grid (1) comprises a first frame
(2), preferably made of metallic or glass reinforced pol-
yester rectangular tube, shaped as rectangular or
square, comprising lower horizontal beam (3) and upper
horizontal beam (not shown), fixed together by vertical
beams (4). The shape of the first frame may also be dif-
ferent of that, even like round or ellipse.

[0009] The first frame (2) is for fitting the ventilation
grid as a one device on an opening of a wall. The venti-
lation grid may be fitted on a door of the enclosure, as
well. The frame of the door may also serve as afirstframe
for the ventilation grid, or at least some beams of the
frames may be common for a door and the first frame.
[0010] The outer grid comprises plurality of substan-
tially horizontal outer ribs (5) arranged between the ver-
tical beams (4) of the first frame. In a case that the outer
ribs (5) are made of steel, they may preferably be fixed
to vertical beams (4) by welding. In a case that the outer
ribs (5) are of any type of plastic material like glass rein-
forced polyester, the setof outerribs (5) may have vertical
ribs for fixing the ribs together. The set of outer ribs may
also be injection-molded as a whole with supporting ver-
tical beams and/or its own plastic frame for fixing the ribs
to the first frame (2). The outer ribs (5) may even be
injection-molded with a frame to serve as the first frame
(2). The outer ribs (5) preferably have unequal legs,
cross-section being shaped as a letter "L" upside down
with two substantially straight legs (6,7) substantially per-
pendicular to each other, extending from the connecting
point (8). The angle between the legs (6,7) is preferably
about 90 degrees, but may vary from that angle within
the scope of the invention. If significantly a smaller angle,
the flow resistance may increase because the space be-
tween two adjacent ribs is getting smaller. If the angle is
significantly bigger than 90 degrees, the capability to pre-
vent water penetrating may be not so good. The inner
and outer radius of the corner of "L" may vary from very
small diameter like sharp "L" to a more rounded one. The
first leg (6) of the outer rib (5) is preferably longer than
the second leg (7). The outer ribs (5) are aligned on a
way that a connecting point (8) connecting the legs (6,7)
to each other is on most of the top and both side legs are
downwards for draining rain water down. The connecting
point constitutes a longitudinal corner of the L-shaped
rib. The outermost first leg (6) is preferably longer than
the innermost second leg (7). The outermost first leg (6)
is for receiving a rain and preventing the water or sand
or snow penetration significantly through the outer grid
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(1). The innermost second leg (7) is directing water etc.
downwards but also preventing any thick rigid object to
be pushed through the outer grid (1). The outer ribs (5)
of the outer grid (1) are preferably arranged close each
other so that not even any thin straight object could be
pushed through the outer grid. According to the require-
ment of the standard IEC 60529, a diameter for a rigid
straight object to be able to enter is maximum 12,5 mm
for IP2X, 2,5 mm for IP3X and 1 mm for IP 4X. Still the
spacing of the outer ribs (5) may be bigger than aforesaid
measures because of the L-shape of the outer ribs. The
distance between the straight line drawn through the out-
eredge of thefirstleg (6) and the outer edge of the second
leg (7) of one rib, and the outer surface of the connecting
point (8) of the adjacent rib below defines the maximum
straight object diameter to be able to be pushed in.
[0011] The outer grid (1) with inclined legs of the outer
ribs (5) may as such provide IPX3 class protection
against a rain falling as a spray at any angle up to 60°
from the vertical.

[0012] The ventilation grid according to the invention
further comprises an inner grid (9), adjacent to the outer
grid (1). The inner grid (9) comprises substantially hori-
zontal inner ribs (10).

[0013] The innerribs (10) of the inner grid (9) are pref-
erably shaped flat, like a letter "I" of their cross-section,
just being straight sheet of metal or plastic, like glass
reinforced polyester. The inner ribs are preferably in-
clined downward i.e. the outermost edge (11) of the inner
rib is nethermost for preventing the water drops draining
in the enclosure. Tilt angle of the inner ribs (10) of inner
grid (9) is preferably 45 degrees providing air flowing eas-
ily, but the angle can be steeper or less steep of that.
The nethermost inner rib (12) on the bottom may prefer-
ably extend at least to the outer surface level of the outer
grid (1) to be able to drain the water finally out from the
interior of the ventilation grid.

[0014] In an embodiment on Figure 1, the nethermost
inner rib (12) and the adjacent inner rib (13) to that are
connected by a vertical portion (14) between the inner-
most edges of the inner ribs (12,13) to avoid dropping
water drops entering inside the enclosure. Preferably the
nethermost inner rib (12), the adjacent inner rib (13) and
the vertical portion (14) are bent of one sheet metal or
injection-molded of plastic to be as a one rib.

[0015] Figure 2 shows another embodiment of the ven-
tilation grid with a mesh (15) arranged on a vertical di-
rection in between the outer grid (1) and the inner grid
(9). The mesh (15) extends on vertical and horizontal
directions on the space of openings of the frames of the
grids. The mesh (15) may have its own frame to keep
the mesh on a planar shape. Depending of the measures
of the mesh openings, different protection class can be
fulfilled. Class IP3X means maximum apertures of 2,5
mm and class IP4X means maximum apertures of 1 mm.
Different measures, smaller or larger of the mesh may
be used depending of the need. The mesh (15) prevents
bees or other type of insects to pass the ventilation grid.
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Another benefitis that the mesh may brake the water into
smaller drops, thus hindering them to pass through the
ventilation grid. The mesh may be fabricated by punching
openings on a sheet of metal or plastic, preferably of
stainless steel for hard environmental requirements, like
close to the sea with corrosive salt water. A wire mesh
of thin wires may have the lowest flow resistance.
[0016] Figure 3 shows an embodiment of the inner grid
(9). The inner grid (9) comprises a second frame (16)
comprising beam elements corresponding to the shape
of the beams of the first frame (2) of the outer grid (1).
The inner grid (9) beams of the second frame (16) may
be more light structure because the inner grid (9) is pro-
tected against vandalism by the outer grid (1).

[0017] The inner grid (9) comprises substantially hor-
izontal inner ribs (10) located between the vertical beams
(17), which inner ribs (10) are fixed to the vertical beams
(17) of the second frame e.g. by welding or gluing.
[0018] In another embodiment the inner ribs (10) may
pass through openings (18) on the vertical beams (17)
making easier to fix the inner ribs on a right position,
having an equal space from rib to the adjacent rib with
an equal and desired angle. The inner ribs (10) may be
fixed by welding or be glued to the vertical beams (17).
The inner ribs (10) may pass through the openings (18)
and be bent by the outer edge of the openings (18) of
the vertical beams, preventing the ribs move on a hori-
zontal direction.

[0019] In another embodiment the vertical beams (17)
have a cross-shape of U-beam or rectangular, where the
openings are on the inner legs thus the outer legs are
preventing or at least limiting the horizontal movement
of the inner ribs (10).

[0020] The inner grid (9) may be fixed detachable to
outer grid (1) from its second frame (16) by screws, or
the inner grid (9) may be hinged allowing turning around
the axis of rotation axle of the hinges (19). The hinged
inner grid (9) may be lockable by at least one screw or
any type of quick locking members, like a latch, allowing
easy opening.

[0021] When opened the inner grid (9), the surfaces of
the outer ribs (5) and inner ribs (10) are easy to be
cleaned. The mesh (15) could be installed between inner
and outer grids and be taken out for cleaning or may be
replaced to another one.

[0022] Figure 3 shows fixing members (20), preferably
metal sheet strips of the outer grid (1), attached to the
inner side of the first frame (2) of the outer grid (1), al-
lowing to fix the ventilation grid from the inner side of the
wall or a door, preventing to remove the ventilation grid
from outside of the enclosure by vandals or by children.
[0023] The vertical inner beams (17) of the inner grid
(9) may extend lower than the nethermost inner rib. Ap-
ertures (21) may be punched close to the end of the ver-
tical beam (17) for receiving a bolt (22) of a hinge (19)
for allowing turning the inner grid (9) from a closed posi-
tion to an open position. A bracket (23) of the hinge (19)
may be fixed directly to the inner side of the wall or a
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door, or to the first frame (2) of the outer grid (1), or the
fixing member (20) of the outer grid (1). A hinge (19) may
have two brackets (23) and two bolts (22) or one long
bolt (22) extending through the both vertical beams (17)
of the inner grid (9).

[0024] Figure 4 shows a ventilation grid arranged on a
door of a cabinet. The inner grid (9) is on an open position,
the mesh (15) being partly taken out. The nethermost
inner rib (12) of the inner grid (9), extends on the hori-
zontal level to the outer side of the lower horizontal beam
(3) of the outer grid (1), for draining the water drops out.
On an opened position of the inner grid (9) as shown in
Figure 4, the nethermost inner rib (12) is on a withdrawn
position and not extending to the outer surface level of
the outer grid (1).

[0025] Figure 5 shows the ventilation grid from the in-
ner side of a cabinet door. The inner grid (9) is on an
open position and the mesh (15) is partly taken out.
[0026] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. Aventilation grid for ventilation of an enclosure, com-
prising an outer grid (1), having a plurality of hori-
zontal outer ribs (5) for preventing water or solid for-
eign objects to enter the interior of the enclosure, an
inner grid (9) adjacent to the outer grid in interior of
the enclosure having a plurality of horizontal inner
ribs (10) for directing water that enters the interior of
the outer grid (1), characterized in that at least one
of the horizontal outer ribs (5) of the outer grid has
a cross-section having two legs (6,7) connected to
each other in a connection point (8) and arranged to
an angle with respect to each other, each of the legs
(6,7) extending downwards from the connection
point of the two sides.

2. A ventilation grid according to claim 1, character-
ized in that the ventilation grid comprises a hinge
(19) for connecting the inner grid (9) and the outer
grid (1) hinged to each other.

3. A ventilation grid according to any preceding claim,
characterized in that the inner grid (9) is detachably
attached to the outer grid (1).

4. A ventilation grid according to any preceding claim,
characterized in that the ventilation grid comprises
amesh (15) arranged between the inner grid (9) and
the outer grid (1).

5. A ventilation grid according to any preceding claim,
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10.

1.

12.

13.

14.

15.

characterized in that the mesh (15) comprises
openings that are dimensioned based on a desired
IP protection class.

A ventilation grid according to claim 4, character-
ized in that the openings of the mesh (15) are sized
equal or smaller than 2,5 mm for providing IP3X clas-
sified protection.

A ventilation grid according to claim 4, character-
ized in that the openings of the mesh (15) are sized
equal or smaller than 1 mm for providing IP4X clas-
sified protection.

A ventilation grid according to any preceding claim,
characterized in that the mesh (15) is a metal wire
mesh.

A ventilation grid according to any preceding claim,
characterized in that the mesh (15) is a plastic wire
mesh.

A ventilation grid according to any preceding claims,
characterized in that the ventilation grid comprises
an elastic sealing arranged between the inner grid
frame and the outer grid frame.

A ventilation grid according to any preceding claims,
characterized in that the legs (6,7) of the outer ribs
(5) of the outer grid (1) have a different length, the
longer of the legs being arranged closer to the exte-
rior of the enclosure.

A ventilation grid according to any preceding claims,
characterized in that outer ribs (5) of the outer grid
(1) have cross-section of a shape of letter "L".

A ventilation grid according to any preceding claims,
characterized in that the nethermost inner rib (12)
ofthe inner grid (9) extends on the outer side of lower
horizontal beam (3) of the first grid (1) for draining
the water out and the adjacent inner rib (13) for the
nethermost rib (12) and the nethermost rib (12) are
connected with each other by a vertical portion (14).

A ventilation grid according to claim 13, character-
ized in that other inner ribs (10) of the inner grid (9)
have a substantial cross section of a shape of letter

An electric distribution substation, characterized in
that it comprises a ventilation grid according to any
preceding claims.
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