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Baffle board

The invention relates to a baffle board for a sound
source comprising a standing wall.

In practice, baffle boards are used for the protec-
tion against disturbing noise of the kind occurring near, for
example, motorways. Such baffle boards exist in various forms
of screens disposed vertically or at an angle and may or may
not be permeable.

In order to also effectively protect taller build-
ings behind the baffle board against disturbing noise, the
baffle boards to be erected must also be tall. In practice
there is a limit to the height of baffle boards because in
order to render them sufficiently wind resistant they require
a heavy foundation. Thus apart from a practical limit regard-
ing the required height of the baffle boards, the aspect of
unsightliness attached to tall baffle boards plays a role as
well.

From EP-A-0 798 426 a baffle board is known for a
noise source, comprising a standing wall as well as a lamel-
lar array provided on the wall, wherein the lamellae are ori-
ented horizontally. With this known baffle board, the lamel-
lar array is embodied such that a wall portion is provided in
the extended direction of the standing wall, possessing
sound-insulating properties.

From US-A-4,436,179 a baffle board for a sound
source is known, comprising a standing wall and a lamellar
array placed on the wall, wherein the lamellae are oriented
vertically and wherein the lamellar array is permeable to
sound.

From US-A-4,069,768 a baffle board for a sound
source is known comprising a lamellar array, which is placed
obliquely in relation to the horizon and which lamellar array
is permeable to sound.

The object of the invention is to provide a baffle
board that has a limited height, while nevertheless effec-
tively reducing the sound behind the baffle board. A further
object of the baffle board according to the invention is to
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achieve an intended degree of sound reduction behind the baf-
fle board with a construction that is less heavy than that of
prior art baffle boards.

To this end the baffle board according to the inven-
tion is characterized by one or several of the appended
claims.

In a first aspect of the invention, the baffle board
is embodied with a standing wall, on which wall a lamellar
array 1is provided whose lamellae extend horizontally and
wherein the lamellar array allows light, air and sound to
pass through. Such a lamellar array is wind-permeable, thus
allowing the foundation of the baffle board to be constructed
less heavily. Even more importantly, the lamellar array ef-
fectively reduces the sound behind the baffle board because
the lamellar array i1s permeable to sound.

To this end the baffle board according to the inven-
tion is preferably realised such that the lamellae of the
lamellar array extend from the wall substantially to a side
where the sound source is located. Surprisingly, such an em-
bodiment was shown to be capable of effectively reducing the
sound by at least approximately 6 decibels at relevant
heights behind the baffle board.

With a view to a more symmetrical distribution of
the load of the wall on which the lamellar array is provided,
the lamellar array is advantageously embodied such that
viewed at right angles to the wall, the lamellae extend both
towards the side of the sound source and away from the side
of the sound source.

In a further aspect, it serves the effectiveness of
the baffle board according to the invention if, viewed at
right angles to the wall, the width of the respective lamella

also increases with each higher placed lamella. The result is

“that with increasing height, sound from a sound source lo-

cated at a low level and passing through the lamellar array
will experience a prolonged travelling time at the exit side
of the lamellar array facing away from the sound source. The
resulting interference at the exit side of the lamellar array
is such that the original direction of the sound is deflected
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upwards, which improves the protective effect of the baffle
board.

More specifically, the baffle board according to the
invention may be optimised by embodying the same such that
each lamella has a predetermined width, so that each lamella
of the lamellar array delimits an end portion of a sound path
in the lamellar array that exits at the exit side of the
lamellar array facing away from the sound source, which end
portion links up with a begin portion of said sound path run-
ning from the sound source to the entry side of the lamellar
array facing the sound source, and that the sum of the dis-
tances of the begin portion and the end portion of each sound
path that passes at least partly through the lamellar array,
increases with the increasing height at which the lamellae
delimiting the said sound path are placed.

Tn still another aspect of the invention, the baffle
board is characterized in that the length of the sound paths
is predeterminéd according to a predetermined preferred di-
rection into which the lamellar array directs the sound com-
ing from the sound source. Surprisingly, the effectiveness of
the baffle board with a view to the direction in which the
sound reduction takes place is not so much determined by the
orientation of the lamellae but rather by the width of the
lamellae, which is related to the intended length of the
sound paths.

For example, if the lamellae are arrayed horizon-
tally, it was shown to be advantageous to let the length of
the separate sound paths depend on the relation
L =K+ z + sin o7

wherein z = the height of the lamella

K = a constant

o = the angle of the preferred direction
wherein the lamellar array directs the sound in re-
lation to the horizontal
L = the length of the sound path partly de-
limited by the lamella and ruﬁning between a
sound source and the exit side of the lamel-

lar array.
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In all the embodiments of the baffle board according

"to the invention it is desirable for the mutual distance be-

tween adjacent lamellae of the lamellar array to be less than
half the wavelength of the highest audio frequency to bé in-
fluenced; this corresponds to the shortest relevant wave-
length. This achieves that the sound propagating between the
lamellae has a flat wave front without transverse modes in-
fluencing the propagation path of the sound. This further
avoids interferences at the exit side of the lamellar array,
which would result in the occurrence of more than just the
desired propagation path, and which would negatively influ-
ence the sound-reducing effect.

Although it generally suffices to embody the baffle
board according to the invention with lamellae that extend
solely from the wall towards the sound source, on occasion it
is advantageous to also provide a lamella positioned directly
above the wall and that extends from the wall to a side fac-
ing away from the sound source. This may avoid the scattering
of sound to objects situated at a low level behind the baffle
board.

A further advantage gained with the baffle board ac-
cording to the invention is that because the lamellar array
is provided on the wall of the baffle board, the possible
wind gradient at the top of the wall is diminished, which
prevents the sound to be reduced from being deflected towards
the ground.

Hereinafter the baffle board according to the inven-
tion will be further elucidated by way of an exemplary em-
bodiment, which does not limit the appended claims.

In the appended drawing of the exemplary embodiment,
a single figure schematically shows the baffle board accord-
ing to the invention.

In the figure, reference numeral 1 indicates the
baffle board. The baffle board 1 comprises a standing wall 2
and mounted on the wall 2 a lamellar array 3.

The figure shows that the lamellae 4, 5, 6, 7 of the
lamellar array 3 substantially extend from the wall 2 towards

a side where the sound source 8 is located. The lamellae may
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possibly also extend towards the side facing away from the
sound source 8. This is not shown in the figure but is quite
clear.

Viewed at right angles to the wall 2, the higher
each lamella 4, 5, 6, 7 of the lamellar array 3 is posi-
tioned, the greater is the width of each respective lamella
4, 5, 6, 7.

The width of each lamella 4, 5, 6, 7 is preferably
predetermined on the basis that each lamella 4, 5, 6, 7 of
the lamellar array 3 delimits an end portion of a sound path
in the lamellar array 3, which exits at the exit side 9 of
the lamellar array 3 facing away from the sound source 8,
which end portion links up with a begin portion of said sound
path running from the sound source 8 to the entry side 10 of
the lamellar array 3 facing the sound source. For each sound
path which in this manner passes at least partly through the
lamellar array 3, the sum of the distances of the begin por-
tion and the end portion increases with the increasing height
at which the lamellae delimiting said sound path are placed.
This achieves that the wave front 13 (line C-C’) is directed
upward, which means per definition that the distance from the
sound source 8 to the wave front 13 is the same for each
sound path through the lamellar array 3. This is schemati-
cally shown in the figure. The illustration depicts a sound
path whose end portion travels through the lamellae 6 and 7
and that is indicated as section A’-B’. This end portion
links up with section B’-C’ that continues to the wave front
13. The begin portion of this sound path running between the
sound source 8 and the entry side 10 of the lamellar array 3
is indicated as section S-A’. For example, the length of the
sound path whose end portion A-B is delimited by lamella 4 of
the lamellar array 3, is the same from the sound source 8 to
the position of the wave front 13; in other words, the length
of section S-A-B-C is the same as the léngth of section S-A'-
B’ -C’. One thing and another is realised by suitably choosing
the width of the different lamellae 4, 5, 6 and 7.

The arrows 11 in the figure further schematically

symbolise that by means of the device it is possible to real-
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ise a predetermined preferred direction in which the lamellar
array 4, 5, 6, 7 sends the sound originating from the sound
source 8. The length of the sound paths up to the exit side 9
of the lamellar array 3 as defined in the foregoing is deter-
mined subject to the desired preferred direction 11. In the
illustrated case where the lamellae 4, 5, 6, 7 extend sub-
stantially horizontally, the length of the different sound
paths depends on the relation L = K + z - sin ¢, wherein z is
the height of the lamella 4, 5, 6 or 7 and K is a constant, o
is the angle of the preferred direction 11 into which the
lamellar array 3 directs the sound in relation to a horizon-
tal 12, and L is the length of the respective sound path
partly delimited by the lamella 4, 5, 6 or 7 and which runs
between the sound source 8 and the exit side of the lamellar
array 3.

It is further desirable for the mutual distance be-
tween the adjacent lamellae 4, 5, 6, 7 of the lamellar array
3 to be less than half the wavelength of the highest sound
frequency to be influenced, or tantamount to that, to be less

than half the shortest wavelength still to be influenced.

Finally, it is worth noting that it is preferred for
a lowest lamella 14 to be provided directly on top of the
wall 2, which extends from the wall 2 to the side facing away

from the sound source 8.
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CLAIMS

1. A baffle board (1) for a sound source, comprising
a standing wall (2), with a lamellar array (3) placed on the
wall (2), wherein the lamellae (4, 5, 6, 7) are oriented
horizontally and wherein the lamellar array (3) is permeable
to light, air and sound.

2. A baffle board (1) according to claim 1, charac-
terised in that the lamellae (4, 5, 6, 7) of the lamellar ar-
ray (3) extend from the wall (2) substantially to a side
where the sound source (8) is located.

3. A baffle board (1) according to claim 1 or 2,
characterised in that viewed at right angles to the wall (2),
with each higher placed lamella (4, 5, 6, 7), the width of
the respective lamella also increases.

4. A baffle board (1) according to one of the claims
1-3, characterised in that viewed at right angles to the wall
(2), the lamellae (4, 5, 6, 7) extend both towards the side
of the sound source and away from the side of the sound
source.

5. A baffle board (1) according to one of the claims
1-3, characterised in that éach lamella (4, 5, 6, 7) has a
predetermined width so that each lamella (4, 5, 6, 7) of the
lamellar array (3) delimits an end portion of a sound path in
the lamellar array (3) that exits at the exit side (9) of the
lamellar array (3) facing away from the sound source (8),
which end portion links up with a begin portion of said sound
path running from the sound source (8) to the entry side (10)
of the lamellar array (3) facing the sound source, and that
the sum of the distances of the begin portion and the end
portion of each sound path that passes at least partly
through the lamellar array (3) increases with the increasing
height at which the lamellae delimiting the said sound path
are placed.

6. A baffle board (1) according to one of the claims
1-5, characterised in that the length of the sound paths is
predetermined subject to a predetermined preferred direction
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into which the lamellar array (3) directs the sound coming
from the sound source.

7. A baffle board (1) according to claim 5 and 6,
characterised in that the lamellae (4, 5, 6, 7) are arrayed

substantially horizontally and in that the length of the
separate sound paths depends on the relation L = K + z - sin

or

wherein z = the height of the lamella (4, 5, 6, 7)

K = a constant

o = the angle of the preferred direction (11)

wherein the lamellar array (3) directs the sound in

relation to the horizontal (12)

L = the length of the sound path'partly delimited by

the lamella (4, 5, 6, 7) and which runs between a

sound source (8) and the exit side (9) of the lamel-

lar array (3).

8. A baffle board (1) according to one of the
preceding claims, characterised in that the mutual distance
between adjacent lamellae (4, 5, 6, 7) of the lamellar array
(3) is less than half the wavelength of the highest audio
frequency to be influenced.

9. A baffle board (1) according to one of the

preceding claims, characterised in that a lamella (14) is

provided positioned directly above the wall (2) and extending

from the wall (2) to a side facing away from the sound source

(8) .
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