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Description
OBJECT OF THE INVENTION

[0001] The presentinvention belongs to the field of air
conditioning in industrial environments, and more partic-
ularly in ships.

[0002] Theobjectofthe presentinventionisanew axial
fan having an integrated silencer.

PRIOR ART

[0003] Airconditioning in industrial environments, such
as in railway tunnels, mines, ships and the like, requires
propelling very large volumes of air from/to the environ-
ment. Thereto, large axial fans are known having a pro-
peller actuated by an electric motor and a normally cy-
lindrical housing where the propelleris provided. The pro-
peller comprises a number of blades that, when moving
rotationally, draw air from an end of the cylindrical hous-
ing and push said air towards an opposite end of said
cylindrical housing.

[0004] A known application of these large fans is the
ventilation of the engine room of ships. In this case, the
fans are placed in cylindrical passages in the hull of the
ship for expelling hot and stale air from the engine room
towards the outside. However, the engine room of a ship
is naturally a very noisy room due to the engines oper-
ating therein, and the fans themselves are also quite
noisy. In this context, it is desirable provide the fans with
a silencer for minimising the noise escaping outwards
through said passages.

[0005] To solve this problem, silencers for axial fans
are known. A known fan silencer is mainly a portion of
tubular duct having an inner lining made of a noise ab-
sorbing material, such as rock wool or the like. The si-
lencer is connected directly to an end the fan housing,
thereby damping the noise transmitted through said end
of the fan housing. Fig. 1 shows an example of such a
prior art silencer (100) comprising a cylindrical housing
(101) open at both ends and having an internal rock wool
lining (102). In order to prevent the internal rock wool
lining (102) from detaching from the inner surface of the
housing (101), a cylindrical frame (103) consisting of a
perforated metal plate is provided inside the housing
(101). The cylindrical frame (103), shown in Fig. 2, is
connected to the housing (101), thereby providing a cy-
lindrical cavity where the rock wool lining (102) is com-
pressed against the inner surface of the cylindrical hous-
ing (101). The housing (101) further comprises a flange
(104) for connecting the silencer (100) to the fan (200).
The silencer (100) is connected to the fan (200) using
connecting means such as bolts, screws or the like. The
resulting combination of silencer (100) and axial fan (200)
is shown in Fig. 3.

[0006] A drawback of this configuration is connected
to the large space requirements. Indeed, the silencer
(100) and the fan (200) are connected one after the other
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in the axial direction, i.e. the airflow direction. The volume
needed for the combination of both elements can be twice
or more the volume of the fan (200) alone.
[0007] This is disadvantageous in many applications,
and therefore there is aneed in this field for a combination
of fan and silencer having a reduced size.

BRIEF DESCRIPTION OF THE INVENTION

[0008] The invention discloses an axial fan having a
noise absorbing material provided on the inner surface
of the cylindrical housing. The axial fan of the invention
therefore comprises an integrated silencer not requiring
more space than a conventional axial fan.

[0009] A number of common terms employed through-
out the present description are now briefly disclosed.
[0010] Tangential/axial: These terms are to be inter-
preted according to a cylindrical coordinate system. In
particular, the axial direction refers to a direction con-
tained in the central axis of the cylindrical housing, while
the tangential direction refers to a direction tangential to
the cylindrical housing and contained in a plane perpen-
dicular to the fan axial direction.

[0011] Inner/outer: Termssuchas "inner”, "inside", etc.
refer to the side or portion of a particular element that is
closest to the central axis of the cylindrical housing. Ac-
cordingly, terms such as "outer", "outside", etc. refer to
the side or portion of a particular element that is farthest
from the central axis of the cylindrical housing.

[0012] The axial fan of the invention comprises a motor
mechanically connected to an impeller and supported by
a support base inside a cylindrical housing. The impeller
is normally made by a plurality of blades, for example
eightblades, protruding from a hub connected to the shaft
of the motor such that, when the motor causes the shaft
to rotate, the blades propel air through the cylindrical
housing from an air-drawing end towards an air-expelling
end. The motor is normally an electric motor fed by an
electrical current transmitted through electrical wires.
The support base can adopt a number of configurations.
For example, the support base may comprise a plate
positioned within the cylindrical housing in a position such
that, when the motor is fixed thereto by means of bolts,
screws or the like, the shaft of the motor is positioned
along the axial axis of the cylindrical housing. The support
base can be attached to the cylindrical housing by means
of two or more connection arms or plates.

[0013] The above paragraph discloses the features of
a conventional axial fan. Now, the axial fan of the inven-
tion differs from said known axial fans by comprising an
inner lining made of a plurality of adjacent sections made
of a noise absorbing material and fixed to the inner sur-
face of the cylindrical housing. Naturally, the inner lining
sections are provided side-by-side to cover essentially
all the inner surface of the cylindrical housing without
leaving voids through which noise can escape the axial
fan. In that manner, the noise caused by the axial fan is
dampened by said inner lining, and there is no need to
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use a silencer as a separate body attached to the cylin-
drical housing.

[0014] This configuration is advantageous in that the
silencer does not take additional space. In addition, in
case the lining is damaged, only the damaged sections
need be replaced.

[0015] In principle, the inner lining sections may have
any shape provided they cover essentially all the inner
surface of the cylindrical housing. Normally, the inner lin-
ing sections will have a paralellepipedic shape fitting
ones with the others to render an essentially continuous
lining covering the whole inner surface of the cylindrical
housing, such as e.g. a squared shape or a rectangular
shape. In a particularly preferred embodiment of the in-
vention, theinnerlining sections are tangentially adjacent
longitudinal sections having a rectangular shape with two
long axial sides and two short tangential sides. The length
of the long axial sides of the inner lining sections is es-
sentially the same as the length of the cylindrical housing
in the axial direction. Said inner lining sections are pro-
vided such that the long axial sides of tangentially adja-
cent longitudinal sections are placed side-by-side in par-
allel to said axial direction.

[0016] This configuration is advantageous in thatinner
lining sections fit naturally and easily ones with the others
and also with the inner surface of the cylindrical housing,
thus covering said inner surface of the cylindrical housing
completely and without leaving voids.

[0017] In another preferred embodiment of the inven-
tion, the inner lining sections are fixed to the inner surface
ofthe cylindrical housing by means of metal rims attached
to the ends of the cylindrical housing that press the ends
ofthe inner lining sections against the cylindrical housing.
That is, at least two metal rims are attached to the ends
of the cylindrical housing over the respective ends of the
inner lining sections, thereby holding said inner lining
sections against said inner surface of the cylindrical
housing. Optionally, a third additional metal rim can be
provided at a middle section of the cylindrical housing for
further ensuring that the inner lining sections are duly
attached to the inner surface of the cylindrical housing.
The connection between these rims and the inner surface
of the cylindrical housing may be e.g. through bolts or
screws.

[0018] This configuration is advantageousin thatafast
and simple, yet reliable manner to attach the sections to
the cylindrical housing is provided, dispensing with the
need to attach each of the sections individually by means
of a multiplicity of screws or the like.

[0019] In still another particularly preferred embodi-
ment of the invention, the inner surface of the inner lining
sections comprises a cover preventing the noise absorb-
ing material from detaching. As mentioned above, the
inner surface of the inner lining sections refers to the side
closest to the central axis of the cylindrical housing. In
this context, note that the noise absorbing material is
usually a fragile material which can very easily deterio-
rate with the strong air currents passing through the axial
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fan. By providing each of the inner lining sections with a
separate, dedicated cover, the need to employ a cylin-
drical frame enclosing the whole lining, like that used in
the prior art, is dispensed with.

[0020] This configuration is advantageous in that, by
dispensing with the use of a cylindrical frame, replace-
ment of inner lining sections is faster and more conven-
ient. Furthermore, the axial fan is made simpler and light-
er.

[0021] The cover may be made of any material provid-
ed the noise absorbing material is duly enclosed. For
example, in a particularly preferred embodiment the cov-
er can be made of a suitably durable and flexible material,
such as e.g. glass fibre.

[0022] This configurationis advantageousinthatthese
materials are sufficiently resistant and, at the same time,
economic and easily obtainable.

[0023] The noise absorbing material can be any ma-
terial having high noise dampening properties and suit-
able to be shaped as a lining for a cylindrical surface. For
example, in still a further preferred embodiment, the
noise absorbing material is rock wool.

[0024] The use of rock wool is advantageous because
it is commonly used in this field and therefore economic
and easily obtainable.

[0025] Depending on the circumstances, noise damp-
ening may be needed at a particular end of the axial fan,
i.e. at the air drawing end or at the air propelling end.
When using the prior art separate silencer, the silencer
was connected to the cylindrical housing at one or the
other end of the fan. However, in the present invention,
preferably the impeller is provided at an end of the cylin-
drical housing, thereby providing a noise dampening ef-
fect towards the opposite end of the axial fan.

[0026] This configuration is advantageous in that a
higher noise dampening effect can be provided at a par-
ticularly desired end of the axial fan.

BRIEF DESCRIPTION OF THE FIGURES
[0027]
Fig. 1 shows a perspective view of a prior art silencer.

Fig. 2 shows a perspective view of a cylindrical frame
used in a prior art silencer.

Fig. 3 shows a combination of prior art axial fan and
prior art silencer.

Fig. 4 shows a perspective view of an axial fan with
integrated silencer according to the present inven-
tion.

Fig. 5 shows a perspective sectional view of an axial
fan with integrated silencer according to the present
invention.
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Fig. 6 shows an schematic view of an inner lining
section of an axial fan with integrated silencer ac-
cording to the present invention.

DESCRIPTION OF A PREFERRED EMBODIMENT

[0028] A particular example of an axial fan (1) accord-
ing to the invention is now disclosed with reference to
the figures.

[0029] The axial fan (1) comprises an electrical motor
(2) with an impeller (3) mechanically connected to the
shaft. The electric motor (2) is fixed to a support base (4)
by means of screws. The support base (4) is formed by
a central metal plate, to which the electric motor (2) is
fixed, and two side metal plates connected to a cylindrical
housing (5). The cylindrical housing (5) therefore enclos-
es the motor (2) such that the shaft thereof is positioned
along an axial axis of the cylindrical housing (5). The
impeller (3) is positioned at an end of the cylindrical hous-
ing (5), therefore dampening the noise emitted by the
axial fan (1) towards the opposite end of the cylindrical
housing (5).

[0030] A noise dampening inner lining formed by a plu-
rality of rectangular sections (6) is attached to the inner
surface of the cylindrical housing (5). Fig. 6 shows a sche-
matic view of an inner lining section (6) having two long
axial sides (61) and two short tangential sides (62). The
inner lining section (6) is made of a noise dampening
material such as rock wool. To prevent portions of the
rock wool from detaching, the inner lining section (6) fur-
ther comprises a cover (63) provided at the inner side
and the two long sides. In this particular example, the
cover (63) is made of glass fibre, e.g. type E glass fibre
having about 53-54% SiO, and 14-15.5% Al,O5. Type E
glassfibre s fire resistant as well as essentially dielectric.
[0031] In the axial fan (1) shown in Figs. 4 and 5, a
plurality of these inner lining sections (6) is attached to
the inner surface of the cylindrical housing (5). The sec-
tions (6) are positioned with their long sides (61) in an
axial direction and tangentially adjacent each other such
that no voids are left between them. The length of the
sections (6) is coincident with the length of the cylindrical
housing (5). To hold the sections (6), a pair of cylindrical
rims (8) are attached to the ends of the cylindrical housing
(5) over the corresponding ends of said sections (6). That
is, the rims (8) compress the ends of the sections (6)
against the inner surface of the cylindrical housing (5).
The attachment between the rims (8) and the cylindrical
housing (5) is carried out e.g. by means of screws.
[0032] By providing the sections (6) all around the inner
surface of the cylindrical housing (5), no voids are left.
The inner lining provides a suitable noise dampening ef-
fect by covering all of said inner surface of the cylindrical
housing (5). Since only the inner side of the sections (6)
is exposed, the cover (63) protects the rock wool and
prevents it from detaching when the axial fan (1) isin use.
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Claims

1. Axial fan (1) with an integrated silencer, comprising
a motor (2) mechanically connected to an impeller
(3) and supported by a support base (4) inside a
cylindrical housing (5), characterized by further
comprising an inner lining made of a plurality of ad-
jacentsections (6) having a noise absorbing material
and fixed to the inner surface of the cylindrical hous-

ing (5).

2. Axial fan (1) according to claim 1, where the inner
lining sections (6) are tangentially adjacent longitu-
dinal sections (6) having a rectangular shape having
two long axial sides (61) and two short tangential
sides (62), where the length of the long axial sides
(61) is essentially the same as the length of the cy-
lindrical housing (5) in the axial direction, and where
said inner lining sections (6) are provided such that
the long axial sides (61) of tangentially adjacent sec-
tions (6) are provided side-by-side in parallel to said
axial direction.

3. Axialfan (1) according to any of the previous claims,
where the inner lining sections (6) are fixed to the
inner surface of the cylindrical housing (5) by means
of metal rims (8) attached to the ends of the cylindri-
cal housing (5) that press the ends of the inner lining
sections (6) against the cylindrical housing (5).

4. Axialfan (1) according to any of the previous claims,
where an inner surface of the inner lining sections
(6) comprises a cover (63) preventing the noise ab-
sorbing material from detaching.

5. Axial fan (1) according to claim 4, where the cover
(63) is made of glass fibre.

6. Axial fan (1) according to any of the previous claims,
where the noise absorbing material is rock wool.

7. Axial fan (1) according to any of the previous claims,
where the impeller (3) is provided at an end of the
cylindrical housing (5).

Amended claims in accordance with Rule 137(2)
EPC.

1. Axial fan (1) with an integrated silencer, comprising
a motor (2) mechanically connected to an impeller
(3) and supported by a support base (4) inside a
cylindrical housing (5), further comprising an inner
lining made of a plurality of adjacent sections (6) hav-
ing a noise absorbing material and fixed to the inner
surface of the cylindrical housing (5),

where the inner lining sections (6) are tangen-
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tially adjacent longitudinal sections (6) having a
rectangular shape each having two long axial
sides (61) and two short tangential sides (62),
where the length of the long axial sides (61) is
essentially the same as the length of the cylin- 5
drical housing (5) in the axial direction, and
where said inner lining sections (6) are provided
such that the long axial sides (61) of tangentially
adjacent sections (6) are provided side-by-side
in parallel to said axial direction 10
characterized in that the inner lining sections
(6) are fixed to the inner surface of the cylindrical
housing (5) only by means of a pair of cylindrical
metal rims (8) attached to the ends of the cylin-
drical housing (5) that press the ends ofthe inner 75
lining sections (6) against the cylindrical housing

(5).
Axial fan (1) according to claim 1, where an inner
surface of each of the inner lining sections (6) com- 20
prises a dedicated cover (63) preventing the noise

absorbing material from detaching.

Axial fan (1) according to claim 2, where the cover
(63) is made of glass fibre. 25

Axial fan (1) according to any of the previous claims,
where the noise absorbing material is rock wool.

Axial fan (1) according to any of the previous claims, 30
where the impeller (3) is provided at an end of the
cylindrical housing (5).
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