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Description
Field of the invention

[0001] The invention relates to a housing for an axial
fan, an axial fan, and a method for producing a housing
for an axial fan.

Description of related art

[0002] Fans for dissipating heat from electronic com-
ponents are generally known in the art. Fans generally
comprise a housing and an impeller arranged in said
housing. Axial fans are a type of fan which are adapted
to force air to move substantially parallel to the shaft
about which the impeller rotates. In other words, the air
flow of the axial fan is axially in and axially out. Generally,
the housing of axial fans is made entirely of plastic ma-
terial, for example by means of injection molding.
[0003] The impelleris arranged in an inner area of the
housing which typically has a circular shape. The inner
area is dimensioned such that there is a gap between
the tips of the blades of the impeller and the housing wall
enclosing the inner area. This gap is necessary to ensure
that the blades of the propeller may freely rotate without
touching the wall of the housing which would lead to dam-
ages of the fan and would produce unwanted noise. On
the other hand, the gap reduces the performance of the
fan because it reduces the maximum size of the impeller.
Further, when the impeller is rotating with high speeds
turbulences may incur at the ends of the blades of the
propeller in the area of the gaps which may further reduce
the performance of the fan.

Summary of the invention

[0004] Itis an objective of the present invention to im-
prove the performance of an axial fan while at the same
time ensuring that the impeller may freely rotate without
obstruction.

[0005] The above objective is achieved by providing a
housing for an axial fan, wherein the housing comprises
a circumferential wall. The housing further comprises a
housing base body made, in particular entirely, of a plas-
tic material. The housing further comprises a metallicring
portion made, in particular entirely, of a metallic material,
said metallic ring portion being in the shape of a ring or
in the shape of at least one ring segment, said metallic
ring portion forming at least part of the circumferential
wall of the housing, and said metallic ring portion being
firmly connected with the housing base body.

[0006] The housing thus comprises two components,
the housing base body and the metallic ring portion. Pref-
erably, the housing consists of the two aforementioned
components. The circumferential wall of the housing ex-
tends along the circumference of the impeller which is to
be arranged inside the housing. In other words, the cir-
cumferential wall encloses the impeller arranged in the
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housing or an inner area of the housing in which an im-
peller is to be arranged respectively. Between the blade
tips of the impeller and the circumferential wall there has
to be a gap to ensure that the blades of the impeller do
not touch the circumferential wall. The width of the gap
between the circumferential wall of the housing and a
circular path formed by the rotating blade tips of the im-
peller is preferably constant. The metallic ring portion
forms at least part of the circumferential wall, however,
itis possible that the circumferential wall is entirely made
up of the metallic ring portion. In embodiments in which
the circumferential wall is only partly formed by the me-
tallic ring portion, the other part of the circumferential wall
may be formed by the housing base body.

[0007] The metallic ring portion preferably has the
shape of a circularring or the shape of atleast one circular
ring segment. The circular shape of the metallic ring por-
tion corresponds to the shape of the impeller to be ar-
ranged inside the housing, which typically also has a cir-
cular shape and/or which has blades whose blade tips
describe a circular path when the impeller rotates.
[0008] In cases in which the metallic ring portion is
formed in the shape of a ring the metallic ring portion is
closed in itself and forms a complete closed ring. In an-
other embodiment, the metallic ring portion is made up
of one or more ring segments, each segment forming
part of a, preferably circular, ring. In this embodiment,
the housing preferably has 2 to 8 ring segments, partic-
ular preferably 3 to 6 ring segments, especially preferably
exactly 4 ring segments.

[0009] The metallicring portionis firmly connected with
the housing base body. This is to be understood such
that the connection between the metallic ring portion and
the housing base body may not be easily disengaged.
Although it is possible that the connection between the
metallic ring portion and the housing base body is of a
detachable type, that is the metallic ring portion may be
removable from the housing base body, it is preferred
that the connection between the metallic ring portion and
the housing base body is of a permanent type, so that
the metallic ring portion may not be disengaged or re-
moved from the housing base body. In particular, the
metallic ring portion may be arranged integrated into the
housing base body.

[0010] The outer dimensions of the housing of an axial
fan are typically determined by the type of application for
which the axial fan is to be used. Thus, the outer dimen-
sions of the housing for a certain application may usually
not be altered. The performance of the axial fan depends
inter alia on the size of the impeller. Typically, it is desir-
able to design the impeller as large as possible. The max-
imum size of the impeller which may be arranged in a
housing with predetermined dimensions depends on the
minimum thickness of this circumferential wall and the
minimum width of the gap between the blade tips of the
impeller and the inner side of the circumferential wall.
[0011] By integrating a metallic ring portion into the
housing base body with the metallic ring portion forming
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at least part of the circumferential wall of the housing,
wherein the housing base body is made of a plastic ma-
terial, the strength of the circumferential wall is enhanced
so that it is possible to reduce the minimum thickness of
the wallas compared to housings which are made entirely
of plastic material. In this manner, it is possible to install
a larger sized impeller in the housing. In other words, the
diameter of the circular path described by the blade tips
of the impeller which may be installed in the housing ac-
cording to the present invention is greater as compared
to the circular path of an impeller arranged in a housing
with the same dimensions made up entirely of a housing
base body of a plastic material.

[0012] In known housings made entirely of a housing
base body made of a plastic material, the inner side of
the circumferential wall usually does not describe a true
circular path because of production inaccuracies. These
production inaccuracies are inherent to the production
process of housings made, in particular, entirely of a plas-
tic material (e.g. when using an injection molding meth-
od). Thus, with such known housings the gap between
the circular path described by the blade tips of the impel-
ler and the inside wall of the circumferential wall has to
have for security reasons a quiet substantial width, typ-
ically more than 0,8 mm and in many cases more than
1,0 mm. By using metallic ring portions in the circumfer-
ential wall of a housing the negative effects of the pro-
duction inaccuracies (e.g. projections from the inner side
of the circumferential wall due to production inaccura-
cies) are reduced because it is easier to produce a
smooth circular wall out of a metallic material as opposed
to a plastic material. Therefore, the width of the gap be-
tween the blade tips of the impeller and the circumferen-
tial wall may be reduced so that the impeller may have
a larger size and the performance of the fan is enhanced.
In addition, by reducing the gap, turbulences are less
likely to form and/or are less severe, which further in-
creases the performance of the fan. The gap between
the blade tips of the impeller and the circumferential wall
may also be referred to as "tip clearance". Thus, by em-
ploying a housing according to the present invention, a
fan may have a smaller tip clearance which leads to an
improved performance.

[0013] By using the metallic ring portion together with
a housing base body made of a plastic material for form-
ing the housing of an axial fan it is possible to enhance
the performance of the fan without having to manufacture
the entire housing from a metallic material. Thus, it is
possible to still use a housing base body made of a plastic
material, which is cost efficient and easy to produce, and
at the same time to enhance the performance of the fan.
[0014] Preferably, the housing has an inner area in
which an axial fan may be disposed, wherein the circum-
ferential wall of the housing encloses the inner area of
the housing. Further, it is preferable that the metallic ring
portion forms at least part of the inner side of the circum-
ferential wall of the housing facing the inner area of the
housing. In this way it is ensured that the inner side of
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the circumferential wall may be relatively smooth with
less production inaccuracies so that the width of the gap
between the blade tips and the inner side of the circum-
ferential wall may be reduced (smaller tip clearance). The
metallic ring portion may form the inner side and at the
same time the outer side of the circumferential wall. This
may in particular be the case with embodiments in which
the entire circumferential wall is made up of the metallic
ring portion. The metallic ring portion forming at least part
of the inner side of the circumferential wall has the further
advantage that the inner side may describe a relatively
or substantially true circular path which is also advanta-
geous for reducing the tip clearance.

[0015] Preferably, the metallic material of the metallic
ring portion is selected from the group consisting of brass,
aluminum, steel, or mixtures thereof.

[0016] Preferably, the metallic ring portion is in the
shape of a ring and extends along the entire circumfer-
ential wall and/or forms the entire circumferential wall. In
this embodiment, the metallic ring portion forms one co-
hesive ring to extend along and/or form the entire circum-
ferential wall. Thus, the housing base body may not form
any part of the circumferential wall in cases in which the
metallic ring portion forms the entire circumferential wall.
Alternatively, it may be preferred that the metallic ring
portion is in a shape of at least one ring segment, said
at least one ring segment forming part of the circumfer-
ential wall, wherein in said part of the circumferential the
atleast one ring segment forms the entire circumferential
wall. In both aforementioned embodiments a circumfer-
ential wall or at least a part of the circumferential wall
may be advantageously produced only by providing the
metallic ring portion. This makes the circumferential wall
easy to manufacture and also ensures that the circum-
ferential wall has a high strength and an increased pro-
duction accuracy which in term leads to an increased
performance of the fan. In these embodiments, the cir-
cumferential wall or the part of the circumferential wall
respectively preferably consists only of the metallic ring
portion and does not have other components.

[0017] Preferably, the metallic ring portion has a thick-
ness in the range of 0,1 mm to 0,8 mm, preferably in the
range of 0,3 mm to 0,7 mm, particularly preferably in the
range of 0,4 mm to 0,55 mm. Further preferably, the thick-
ness of the metallic ring portion is 0,8 mm or less, par-
ticularly preferably 0,65 mm or less, especially preferably
0,55 mm or less. The thickness is typically the smallest
dimension of the circumferential wall when compared to
its height and circumference. Preferably, the circumfer-
ential wall will be arranged approximately orthogonal to
a bottom of the housing. In that case, the thickness of
the circumferential wall is disposed in a radial direction
of the axial fan. Preferably, the thickness of the metallic
ring portion is approximately constant along its circum-
ference and preferably also in its height direction. If the
thickness of the metallic ring portion is not constant along
its circumference, the area of the metallic ring portion
with the greatest thickness has to measured. With the
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thickness of the metallic ring portion being within the
aforementioned ranges the wall is relatively thin which
allows for a relatively large sized impeller to be arranged
in the housing. Therelatively thin walls are made possible
by use of the metallic ring portion. In this embodiment, it
is particularly preferable the entire circumferential wall or
at least an entire section of the circumferential wall is
made up of the metallic ring portion and/or that the me-
tallic ring portions forms an inner side and an outer side
of the circumferential wall. In particular, the metallic ring
portion may extend over the entire thickness of the cir-
cumferential wall. The aforementioned dimensions and
measurement methods described for the metallic ring
portion may also apply to the circumferential wall, in par-
ticular in cases in which the metallic ring portion forms
the entire circumferential wall or at least an entire section
of the circumferential wall and/or in which the metallic
ring portions forms an inner side and an outer side of the
circumferential wall.

[0018] Preferably, the metallic ring portion is connect-
ed to the housing base body by means of molding, in
particular injection molding, gluing and/or pressing.
When the metallicring portion is connected to the housing
base body by the aforementioned methods, the metallic
ring portion is firmly connected and in particular perma-
nently connected to the housing base body. By means
of any one of the aforementioned methods, a cohesive
connection between the housing base body and the me-
tallic ring portion may be achieved while employing rel-
atively simple technical production processes. ltis further
preferable that the metallic ring portion is disposed on an
inner side of the housing base body. In that way it may
be ensured that the inner side of the circumferential wall
is made up of the metallic ring portion or at least part of
the circumferential wall. Also, a comparatively high sta-
bility of the housing may be achieved if the housing base
body covers the metallic ring portion on its outer side.
Preferably, the housing may be easier to produce when
the metallic ring portion is disposed on an inner side of
the housing base body. In particular, when the method
of injection molding is used, the compound forming the
housing base body may be injected on an outside of the
metallic ring portion.

[0019] Preferably, the height of the metallic ring portion
is less than the height of the housing, in particular less
than 90 % of the height of the housing, particularly pref-
erably less than 75 % of the height of the housing, espe-
cially preferably less than 60 % of the height of the hous-
ing. The height of the housing typically extends in the
axial direction of an axial fan, i.e. in its flow direction. If
the height of the housing is not substantially constant,
the height of the housing is measured in the area of the
housing that has the greatest height. In other words, the
height is considered to be the largest extension of the
housing in the height direction or axial direction respec-
tively. Preferably, the housing has a substantially con-
stant height, i.e. the height of the housing is the same in
all areas of the housing. By providing a metallic ring por-
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tion with a height less than the height of the housing, the
amount of metallic material to be used in the housing is
reduced which makes the production of the housing more
cost efficient. Therefore, it is preferable that the height
of the metallic ring portion is smaller as compared to the
height of the housing while at the same time it should be
ensured that the metallic ring portion still provides the
technical advantages for increasing the performance of
thefan (i.e. decrease of the tip clearance and/or decrease
of the width of the circumferential wall). Preferably, the
minimum height of the metallic ring portion corresponds
to the height or half of the height of an end area of the
blades of an impeller to be placed into the housing. In
this way it is ensured that the entire end portions of the
blades of the impeller are adjacent to the metallic ring
portion so that the gap to the circumferential wall can be
relatively small. Preferably, the height direction of the me-
tallic ring portion corresponds to an axial direction of the
fan. The height of the metallic ring portion is to be under-
stood to be the greatest extension of the metallic ring
portion in its height direction. In other words, the height
is to be measured in that area of the metallic ring portion
inwhich the heightis the greatest. Preferably, the metallic
ring portion has a substantially constant height.

[0020] Preferably, the metallic ring portion comprises
two side surfaces, in particular an inner side surface and
an outer side surface. Further preferably, at least one of
said side surfaces and especially preferably the outer
side surface turned to the outside of the housing is formed
structured. Further preferably, only the outer side surface
is structured while the inner side surface is substantially
smooth. The technical advantage of one side surface be-
ing structured is that a firm connection with the housing
base body may be more easily achieved, in particular
when the connection is achieved by molding, in particular
injection molding, gluing and/or pressing. Itis further pos-
sible that both side surfaces of the metallic ring portion
are structured. The structured surface may be achieved
by not polishing the metallic ring portion after it has been
produced.

[0021] Preferably, the metallic ring portion comprises
at least one, preferably exactly one, support portion pro-
jecting from the metallic ring portion for supporting the
metallic ring portion on the housing base body. Particu-
larly preferably, said support portion rests on a face sur-
face of the housing base body. By means of this at least
one support portion it can be further ensured that the
metallic ring portion is firmly connected to the housing
base body. The at least one support portion is preferably
connected, in particular firmly connected, with the base
house body and thus offers an additional connection sur-
face for connecting the metallic ring portion with the hous-
ing base body. Preferably, the metallic ring portion and
the at least one support portion are formed integrally as
one piece. Further preferably, the support portion
projects towards a side of the metallic ring portion. Par-
ticularly preferably, the support portion projects at ap-
proximately right angles from the metallic ring portion in
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a cross-sectional view. Further, it may be preferable if
the at least one support portion projects from an upper
or a lower side of the metallic ring portion. It is further
preferable that the support portion rests in a corner region
of the housing on a face surface of the housing base
body because in the corner regions the face surface of
the housing usually has a greater area and so the support
area is somewhat greater as compared to other regions
ofthe housing. In this embodiment comprising the atleast
one support portion it is particularly preferable if the me-
tallic ring portion is formed as a closed ring. In this case,
itis further preferable if the support portion extends along
the entire circumference of the ring portion. In this way,
the support portion may form a rim of the metallic ring
portion. In case that the metallic ring portion comprises
several ring segments, it is preferable that each suchring
segment comprises at least one, preferably exactly one,
support portion.

[0022] Preferably, the housing base body has a sub-
stantially square basic shape and comprises four sides,
wherein the housing has an inner area in which an im-
peller is disposable, said inner area being of circular
shape, wherein a distance from the inner area to a middle
portion of a side of the housing base body is less than a
distance from the inner area to a corner portion of the
base housing body, in which corner portion two sides of
the housing base body abut. Further, the metallic ring
portion is in the shape of at least one ring segment, said
at least one ring segment being disposed in the middle
portion or proximate to the middle portion of the side of
the housing base body. Further preferably, the metallic
ring portion comprises, in particular exactly, 4 ring seg-
ments, each ring segment being disposed in a middle
portion of a side of the housing base body, wherein each
of the 4 ring segments in disposed at a different side of
the housing base body. The distance is measured from
a center point of the middle portion or the corner portion
respectively to the center point of the inner area of circular
shape. Itis advantageous to provide the at least one ring
segment in a middle portion because the structure of the
middle portion of the housing is typically weaker than the
structure of the corner portion and thus the metallic ring
portion may support the middle portion and strengthen
its structure. Thisleads to a situation in which itis possible
to have thinner circumferential walls in the middle por-
tions as compared to housings without metallic ring por-
tions. In order to further strengthen the structure of the
housingitis preferable that each middle portion compris-
es one or more metallic ring segments. The corner por-
tions may then in turn not comprise any metallic ring por-
tions.

[0023] Another aspect of the invention relates to an
axial fan, wherein said axial fan comprises a housing as
described above.

[0024] Preferably, the axial fan comprises an impeller,
said impeller comprising at least one blade, wherein a
gap between a tip of the least one blade and the circum-
ferential wall of the housing is less than 0,8 mm, prefer-
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ably less than 0,66 mm, particularly preferably less than
0,5mm, especially preferably less than 0,35 mm. Further,
it may be preferable if the gap is between 0,1 mm and
0,4 mm and particularly preferable between 0,2 mm and
0,3 mm. The tip of the at least one blade is the outer most
point of the blade in radial direction of the impeller and
thus the point of the at least one blade closest to the
circumferential wall. The gap is measured as the closest
distance from this blade tip to the circumferential wall. In
case that the circumferential wallis uneven so that meas-
urements in different positions of the impeller may yield
different results, an average distance is to be calculated.
This arrangement ensures that the gap between the
blade tip and the circumferential wall is small which leads
to an enhanced performance of the axial fan.

[0025] Preferably, the axial fan comprises an impeller,
said impeller comprising at least one blade, wherein the
height of the metallic ring portion is more than 50 % of
the height of the impeller, and/or wherein the height of
the metallic ring portion is less than the height of the
impeller, preferably less than 90 % of the height of the
impeller, particularly preferable less than 80 % of the
height of the impeller. Such a height of the metallic ring
portion ensures that the metallic ring portion may be dis-
posed in the area where it is most important in order to
enhance the performance of the axial fan, namely in the
area of the circumferential wall which is adjacent to the
blade tip area of the blades of the impeller. If the metallic
ring portion is arranged in this area, the gap may be rel-
atively small and also the wall thickness of the circum-
ferential wall in these areas may be small. Thus, if the
height of the metallic ring portion is in one of the above-
mentioned ranges, it is ensured that the height of the
metallic ring portion is sufficient for the metallic ring por-
tion to be placed in the important areas of the circumfer-
ential wall while at the same time it is ensured that the
metallic ring portion is not larger than necessary. The
height of the impeller is the largest extension of the im-
peller in its height direction which may preferably corre-
spond to the axial direction of the axial fan.

[0026] In another aspect the invention relates to a
method for producing a housing for an axial fan, prefer-
ably a housing as described above, said method com-
prising the steps of arranging a metallic ring portion,
made, in particular entirely, of a metallic material, said
metallic ring portion being in the shape of a ring or in the
shape of at least one ring segment, in a mold, and inject-
ing a plastic material in the mold for forming a housing
for an axial fan. By means of this method the housing
base body is formed around the metallic ring portion and
once the housing base body has cured, the housing base
body is firmly connected with the metallic ring portion. By
using injection molding it may thus advantageously be
achieved to manufacture a housing comprising a housing
base body and a metallic ring portion in a comparatively
simple and cost-efficient way, while ensuring a firm con-
nection between the metallic ring portion and the housing
base body.
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Brief description of the figures

[0027] Preferred embodiments of the invention are de-
scribed below with reference to the following figures
which show in schematic representation:

Fig. 1a  a perspective view of a housing base body of
a housing for an axial fan;

a perspective view of a circular ring as a me-
tallic ring portion of a housing for an axial fan;
a perspective view of a first embodiment of a
housing for an axial fan comprising the hous-
ing base body of Fig. 1a and the circular ring
of Fig. 1b;

a perspective view of a second embodiment
of ahousing for an axial fan comprising a hous-
ing base body and four ring segments;

a perspective view of a third embodiment of a
housing for an axial fan comprising a housing
base body and four ring segments;

a perspective view of the four ring segments
of Fig. 4a;

a perspective view of a fourth embodiment of
ahousing for an axialfan comprising a housing
base body and a circular ring;

a perspective view of fifth embodiment of a
housing for an axial fan;

a schematic view of a section of a circumfer-
ential wall of a housing and blade of an impel-
ler of a axial fan; and

a schematic diagram of the performance of
the impeller of an axial fan.

Fig. 1b

Fig. 2

Fig. 3

Fig. 4a

Fig. 4b

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Preferred embodiments of the invention

[0028] Fig. 1a shows a housing base body (10) of a
housing for an axial fan, said housing base body being
made entirely of a plastic material. The housing base
body (10) has a substantially square basic shape and
comprises a bottom section (11), four side sections (12a
to 12 d), and a top side (13). The bottom section comrises
around, plate-shaped center section (111) for mounting
of an impeller which is connected via arms (112) to the
rest of the housing base body (10)

[0029] Fig. 1b shows a metallic ring portion (30) for
forming at least part of the circumferential wall of a hous-
ing for an axial fan. The metallic ring portion of Fig. 1b is
configured in the shape of a continuous, circular ring,
said ring comprising two side surfaces, in particular an
inner side surface (31) turned to an inner area (40) of a
housing and an outer side surface (32) turned to the out-
side of a housing when the ring is mounted in a housing.
Preferably, at least one of said side surfaces and espe-
cially preferably the outer side surface (32) is formed
structured. Further preferably, only the outer side surface
(32) is structured while the inner side surface (31) is sub-
stantially smooth. The metallic ring portion has a height
(h3). The height (h3) is constant along the entire circum-
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ference.

[0030] Fig. 2 shows a first embodiment of a housing
(100), comprising the housing base body (10) shown in
Fig. 1a and the metallic ring portion (30) shown in Fig.
1b. The housing (100) comprises a circumferential wall
(20), which is made up by the metallic ring portion (30)
and (sections of) the housing base body (10). In partic-
ular, the circumferential wall (20) is made up by the me-
tallic ring portion (30) and the side sections (12a to 12d)
of the housing base body (10). The circumferential wall
(20) has a height (h1) extending from the top of the bottom
section (11) of the housing base body (10) to the top side
(13) of the housing base body (10). The housing (100)
has a height (h2) extending from the bottom side of the
bottom section (11) to the top side (13).

[0031] The metallic ring portion (30) forms one cohe-
sive, closed ring extending along the entire circumferen-
tial wall (20). The circumferential wall (20) comprises an
inner side (21) and an outer side (22). The height (h3) of
the metallic ring portion (30) is less than the height (h1)
of the circumferential wall (20). Thus, the upper part of
the circumferential wall (20) is made up entirely of hous-
ing base body (10) while a lower part of the circumferen-
tial wall (20) is made up of the metallic ring portion (30).
Further, the height (h3) of the metallic ring portion (30)
is less than the height (h2) of the housing (100). The
metallic ring portion (30) forms part of an inner side of
the housing base body (10). Therefore, the surface of
the inner side (21) of the circumferential wall (20) is partly
formed by the metallic ring portion (30). In the embodi-
ment shown in Fig. 2, the metallic portion (30) also forms
part of the outer side (22) of the circumferential wall (20).
However, in some embodiments, the housing base body
entirely and exclusively forms the outer side of the cir-
cumferential wall (20), so that the metallic ring portion
only forms part of the inner side or the entire inner side
of the circumferential wall. As can be seen from Fig. 2,
the metallic ring portion (30) and the housing base body
(20) are arranged flush with respect to each other so as
to form together one coherent and smooth inner side (21)
of the circumferential wall (20).

[0032] The metallic ring portion (30) is connected with
the housing base body (10). The connection between the
metallic ring portion (30) and the housing base body (10)
may not be easily disengaged. In the embodiments
shown in the figures, the metallic ring portion (30) is con-
nected to the housing base body (10) by means of injec-
tion molding.

[0033] The housing (100) further comprises an inner
area (40) in which an impeller (not shown) may be dis-
posed. The inner area (40) is enclosed by the circumfer-
ential wall (20). The inner area (40) has a circular shape,
so that a distance from the center point of the inner area
(40) to a middle portion (201) of a side of the housing
base body (10) is less than a distance from the center
point of the inner area (40) to a corner portion (202) of
the base housing body (10). The corner portion (202) is
where two sides of the housing base (10) body abut. The
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inner area (40) is dimensioned such that there is a gap
between the tips of the blades of an impeller to be mount-
ed in the inner area (40). The inner side (21) of the cir-
cumferential wall (20) has a circular shape corresponding
to the shape of an impeller to be arranged inside the
housing (100), which typically also has a circular shape
and/or which has blades whose tips describe a circular
path when the impeller rotates. The inner side (21) of the
circumferential wall (20) faces the inner area (40) of the
housing (100) whereas the outer side (22) of the circum-
ferential wall (20) faces the outside of the housing (100).
[0034] The metallic ring portion (30) forms at least part
of the circumferential wall (20) of the housing (100). In
this embodiment the metallic ring portion (30) is designed
as a complete ring.

[0035] Fig. 3 shows asecond embodiment of the hous-
ing (100), which is similar to the first embodiment shown
in Fig. 2. In contrast to the first embodiment, the housing
(100) of the second embodiment comprises a metallic
ring portion (30) which is made up of four ring segments
(33, 34, 35, 36), each segment forming part of a circular
ring and being disposed in a middle portion (201) of a
side of the housing base body (10). Furthermore, each
of the four ring segments (33, 34, 35, 36) is disposed at
a different side of the housing base body (10) and forms
part of the circumferential wall (20). The ring segments
(33, 34, 35, 36) are arranged in the housing (100) such
that they are each spaced apart from each other. In other
words, each ring segment is spaced apart from its two
neighboring segments. The space between the ring seg-
ments is filled by the housing base body so as to form
one coherent circumferential wall (20) which has a
smooth and continuous surface at its inner side (21).
[0036] Fig. 4a shows a third embodiment of the hous-
ing (100), in which the metallic ring portion (30) is made
up of four ring segments (33, 34, 35, 36) as shown in Fig.
4b) similar to the second embodiment shown in Fig. 3.
Each segment (33, 34, 35, 36) forms part of a circular
ring and is disposed in a middle portion (201) of a side
of the housing base body (10) (in Fig. 4a only three of
the four segments are shown in an installed state). Fur-
thermore, each of the four ring segments (33, 34, 35, 36)
is disposed at a different side of the housing base body
(10) and forms part of the circumferential wall (20). In
contrast to the first and second embodiment, the height
(h3) of the ring sections (33, 34, 35, 36) is substantially
equal to the height (h2) of the housing (100). In other
words, the ring segments (33, 34, 35, 36) extend over
the entire height (h2) of the housing (100). In further con-
trast to the first and second embodiment, the housing
base body (10) does not extend around the entire cir-
cumference of the circumferential wall (20). Thus, in the
area of the middle portions (201) of the sides of the hous-
ing (100), the circumferential wall is made up entirely of
the ring segments (33, 34, 35, 36). Thus, in the middle
portions (201) the thickness of the ring segments (33,
34, 35, 36) corresponds substantially to the thickness of
the circumferential wall (20). In the corner portions (202)
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the circumferential wall (20) is made up of the housing
base body (10). Two segments (33, 36) comprise cut-
outs (37) for mounting of arms (112)

[0037] Fig. 5 shows a fourth embodiment of the hous-
ing (100) which is similar to the third embodiment of Figs.
4a and 4b. In contrast, the fourth embodiment comprises
a metallic ring portion (30), which is made up of one co-
hesive, closed ring. The metallic ring portion (30) forms
the entire inner side (21) of the circumferential wall (20)
and forms the entire circumferential wall in the middle
portions (201). The housing base body (10) form part of
the circumferential wall (20) only in the corner portions
(202). In other words, in this embodiment in the middle
portions (201) of the sides of the housing (100) the me-
tallic ring portion (30) forms both of the inner side (21)
and the outer side (22) of the circumferential wall (20).
[0038] Fig. 6 shows a fifth embodiment of the housing
(100), which is similar to the fourth embodiment shown
in Fig. 5. In contrast to the fourth embodiment, the hous-
ing (100) of the fifth embodiment shown in Fig. 6 com-
prises a metallic ring portion (30) made up of one cohe-
sive, closed ring, said ring comprises at least one support
portion (37) projecting from the ring. The support portion
(37) projects to the outside from an upper section of the
ring and is in the shape of a tongue. The support portion
(37) rests on a face surface (14) of a corner portion (202)
of the housing base body (10). By means of this support
portion (37) it can be further ensured that the metallic
ring portion (30) is firmly connected to the housing base
body (10). Although only one support portion (37) is
shown in Fig. 6, it may be readily understood that the
metallic ring portion (30) may comprise several support
portions, in particular four support portions with each sup-
port portion being arranged in a different corner portion.
[0039] The metallic ring portion (30) and the support
portion (37) are formed integrally as one piece. Further-
more, in a cross-sectional view (not shown), the support
portion (37) projects at approximately right angles of the
ring of the metallic ring portion (30) and at an upper side
of the metallic ring portion (30).

[0040] In this embodiment where the metallic ring por-
tion (30) is formed as a closed ring, it may also be pref-
erable if the support portion (37) extends along the entire
circumference of the ring portion (30). In this way, the
support portion (37) may form a rim of the metallic ring
portion (30). In case that the metallic ring portion (30)
comprises several ring segments (33, 34, 35, 36), it may
be preferable that each such ring segment (33, 34, 35,
36) comprises at least one, preferably exactly one, sup-
port portion (37).

[0041] Fig. 7 shows a schematic view of a section of a
circumferential wall (20) of a housing and a blade (51) of
an impeller of an axial fan. In the shown view, the section
of the circumferential wall is made up entirely of the me-
tallic ring portion (30). The tip clearance (60) is shown
as agap betweentheinnerside (21) of the circumferential
wall (20) and a tip (511) of the blade (51) of the impeller.
The tip clearance (60) ensures that the blades of the im-
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peller do not touch the circumferential wall (20).

[0042] Fig. 8 shows a schematic diagram of the per-
formance of an axial fan. Two fan curves are illustrated:
a first fan curve (61) of an axial fan placed in a housing
in accordance with the presentinvention having a smaller
tip clearance, and a fan curve (62) of the same axial fan
placed in a different housing not in accordance with the
present invention having a larger tip clearance (62). The
intersecting points of a system impedance line (63) with
the two aforementioned fan curves (61, 62) indicate the
performance of each fan. Itis clearly shown that a smaller
tip clearance results in a better performance of the fan.
By employing a housing according to the present inven-
tion, a fan may have a smaller tip clearance which leads
to an improved performance.

Claims

1. Housing (100) for an axial fan,
wherein the housing comprises a circumferential
wall (20),
wherein the housing comprises a housing base body
(10) made, in particular entirely, of a plastic material,
and
wherein the housing comprises a metallic ring por-
tion (30) made, in particular entirely, of a metallic
material, said metallic ring portion being in the shape
of aring or in the shape of at least one ring segment
(33, 34, 35, 36), said metallicring portion (30) forming
at least part of the circumferential wall (20) of the
housing, and said metallic ring portion (30) being
firmly connected with the housing base body (10).

2. Housing according to claim 1,
wherein the housing (100) has an inner area (40) in
which an axial fan is disposable,
wherein the circumferential wall (20) of the housing
(100) encloses the inner area (40) of the housing,
and
wherein the metallic ring portion (30) forms at least
part of the inner side (21) of the circumferential wall
(20) of the housing (100) facing the inner area (40)
of the housing.

3. Housing (100) according to claim 1 or 2,
wherein the metallic material of the metallic ring por-
tion (30) is selected from the group consisting of
brass, aluminum, steel, or mixtures thereof.

4. Housing (100) according to any one of the preceding
claims,
wherein the metallic ring portion (30) is in the shape
of aring and extends along the entire circumferential
wall (20) and/or forms the entire circumferential wall
(20), or
wherein the metallic ring portion (30) is in the shape
of at least one ring segment, said at least one ring
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10.

segment (33, 34, 35, 36) forming part of the circum-
ferential wall (20), wherein in said part of the circum-
ferential wall the at least one ring segment(33, 34,
35, 36) forms the entire circumferential wall (20).

Housing (100) according to any one of the preceding
claims,

wherein the metallic ring portion (30) has a thickness
(th) in the range of 0,1 mm to 0,8 mm, preferably in
therange of 0,3 mmto 0,7 mm, particularly preferably
in the range of 0,4 mm to 0,55 mm.

Housing (100) according to any one of the preceding
claims,

wherein the metallic ring portion (30) is connected
to the housing base body (10) by means of molding,
in particular injection molding, gluing and/or press-

ing.

Housing (100) according to any one of the preceding
claims,

wherein the height (h3) of the metallic ring portion
(30) is less than the height (h2) of the housing (100),
preferably less than 90% of the height (h2) of the
housing (100), particularly preferably less than 75%
of the height (h2) of the housing (100), especially
preferably less than 60% of the height (h2) of the
housing (100).

Housing (100) according to any one of the preceding
claims,

wherein the metallic ring portion (30) comprises two
side surfaces (31, 32), wherein at least one of said
side surfaces, in particular the side surface (32)
turned to the outside of the housing (100), being
structured.

Housing (100) according to any one of the preceding
claims,

wherein atleast one support portion (37) for support-
ing the metallic ring portion (30) on the housing base
body (10) projects from the metallic ring portion (30),
said support portion (37) preferably resting on a face
surface (14) of the base housing body (10).

Housing (100) according to any one of the preceding
claims,

wherein the housing base body (10) has a substan-
tially square basic shape and comprises four sides,
wherein the housing (100) has an inner area (40) in
which an impeller is disposable, said inner area (40)
being of circular shape, wherein a distance from the
inner area (40) to a middle portion (201) of a side of
the housing base body (10) is less than a distance
from the inner area (40) to a corner portion (202) of
the basic housing body (10), in which corner portion
(202) two sides of the housing base body (10) abut,
wherein the metallic ring portion (30) is in the shape
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of at least one ring segment (33, 34, 35, 36), said at
least one ring segment (33, 34, 35, 36) being dis-
posed in the middle portion (201) or proximate to the
middle portion (201) of a side of the housing base
body (10).

Axial fan,
the axial fan comprising a housing (100) according
to any one of the preceding claims.

Axial fan according to claim 11,

wherein the axial fan comprises an impeller, said im-
peller comprising at least one blade (51), and
wherein a gap (60) between a tip (511) of the atleast
one blade (51) and the circumferential wall (20) of
the housing (100) is less than 0,8 mm, preferably
less than 0,65 mm, particularly preferably less than
0,5 mm, especially preferably less than 0,35 mm.

Axial fan according to claim 11 or 12,

wherein the axial fan comprises an impeller, said im-
peller comprising at least one blade (51), and
wherein the height of the metallic ring portion (30) is
more than 50% of the height of the impeller, and/or
wherein the height of the metallic ring portion (30) is
less than the height of the impeller, preferably less
than 90% of the height of the impeller, particularly
preferable less than 80% of the height of the impeller.

Method for producing a housing (100) for an axial
fan, preferably a housing (100) according to any one
of claims 1 to 10, comprising the steps:

arranging a metallic ring portion (30), made, in
particular entirely, of a metallic material, said
metallic ring portion (30) being in the shape of
aring orin the shape of atleast one ring segment
(33, 34, 35, 36), in a mold, and

injecting a plastic material in the mold for forming
a housing (100) for an axial fan.
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