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(54) Fan guard and air heat exchanger provided with such fan guard

(57)  Afanguard (4) for an air heat exchanger (2) and
an air heat exchanger comprising such a fan guard is
provided. The fan guard comprises a grid (8) arranged
to enclose a fan (6) of the air heat exchanger and a first
attachment means (18) arranged to engage with a sec-
ond attachment means (38) of the air heat exchanger to
attach the fan guard to the air heat exchanger. The sec-
ond attachment means projects from a surface (44) of
the air heat exchanger. The fan guard is characterized
in that the first attachment means comprises a hook (22)
having a first end (24) at which the hook is connected to
the grid. The hook is arranged to just partially encircle
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the second attachment means to attach the fan guard to
the air heat exchanger. The hook has an opening (36)
enabling the hook to move into partial encirclement of
the second attachment means when the fan guard is ro-
tated inrelation to the air heatexchanger, around a center
axis (C) of the fan guard, in a first rotation direction (D1),
and out of partial encirclement of the second attachment
means when the fan guard is rotated in relation to the air
heat exchanger, around the center axis of the fan guard,
in a second rotation (D2) direction which is opposite to
the first rotation direction.
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Description
TECHNICAL FIELD

[0001] The invention relates to a fan guard for an air
heat exchanger according to the preamble of claim 1.
The invention also relates to an air heat exchanger pro-
vided with such a fan guard.

BACKGROUND ART

[0002] An air heat exchanger typically comprises a
casing enclosing a great number of fins arranged in an
aligned manner, one after the other, in a fin stock. The
fins are each provided with a matrix of holes through
which a plurality of tubes extend. The tubes extend back
and forth through the fin stock, essentially perpendicu-
larly to an extension plane of the fins. At one end the
tubes are connected to a fluid inlet, and at the other end
the tubes are connected to a fluid outlet, for feeding a
fluid through the air heat exchanger. The air heat ex-
changer further comprises one or more fans arranged to
draw air through the fin stock, i.e. through the parallel
flow channels between the fins, to transfer heat between
the fluid in the pipes and the air.

[0003] To prevent that external objects come into con-
tact with the fan/fans, the air heat exchanger is typically
provided with one or more fan guards, usually one fan
guard per fan. One commercially available fan guard
comprises a grid arranged to screen off the fan and a
number of fastening eyes distributed along a periphery
of the grid. The fan guard is attached to the air heat ex-
changer by means of bolts extending from an outside of
the air heat exchanger through the fastening eyes and
nuts screwed onto the bolts.

[0004] Inconnectionwith e.g. service of the fan or other
components of the air heat exchanger, it may be neces-
sary to remove the fan guard. In connection therewith,
the nuts are screwed off the bolts before the fan guard
is separated from the air heat exchanger. Thus, service
of the air heat exchanger is sometimes associated with
loose bolts and nuts. Naturally, such loose bolts and nuts
are easily lost which may involve a risk of damaging the
air heat exchanger, e.qg. if a lost bolt or nut ends up in a
moving part of the fan. The latter situation may also in-
volve a risk of personal injury since such a loose bolt or
nut can be ejected from the air heat exchanger when this
again is operated after the service. Also, if a bolt or nut
is lost, it may be hard to find a replacement bolt or nut.
In such a situation, an assembler may be tempted to as-
semble the fan guard with the lost bolt and/or nut missing,
which may impair the safety around the air heat exchang-
er.

SUMMARY

[0005] An object of the present invention is to provide
afanguard foranair heat exchangerthat can be removed
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from the air heat exchanger without resulting loose parts.
The basic concept of the invention is construct the fan
guard with open attachment means such that the fan
guard can be assembled onto, and disassembled from,
the air heat exchanger without having to remove any
parts or components. Another object of the present in-
vention is to provide an air heat exchanger provided with
such a fan guard.

[0006] The fan guard and the air heat exchanger for
achieving the objects above are defined in the appended
claims and discussed below.

[0007] Afanguard foranair heat exchanger according
to the present invention comprises a grid arranged to
enclose a fan of the air heat exchanger and a first attach-
ment means. The first attachment means is arranged to
engage with a second attachment means of the air heat
exchanger to attach the fan guard to the air heat exchang-
er. The second attachment means projects from a sur-
face of the air heat exchanger. The fan guard is charac-
terized in that the first attachment means comprises a
hook. The hook has a first end at which it is connected
to the grid. The hook is arranged to just partially encircle
the second attachment means to attach the fan guard to
the air heat exchanger. The hook has an opening ena-
bling it to move into partial encirclement of the second
attachment means when the fan guard is rotated in rela-
tion to the air heat exchanger, around a center axis of
the fan guard, in a first rotation direction. Further, the
opening of the hook enables it to move out of partial en-
circlement of the second attachment means when the
fan guard is rotated in relation to the air heat exchanger,
around the center axis of the fan guard, in a second ro-
tation direction which is opposite to the first rotation di-
rection.

[0008] By the grid enclosing the fan is meant that the
grid is arranged on the outside of, and at some distance
from, the fan to hinder external access to the same. Al-
ternatives to the term "enclose" could be "cover", "shield
off" and "surround".

[0009] As used here, "grid" is meant to cover any kind
of suitable structure which is pervious to air.

[0010] The hook could be connected to the grid, at its
first end, directly or indirectly. Thus, the hook could be
connected to a structure in turn being connected to the
grid. Further, the hook could, but does not have to, be
formed integrally with the grid, for example as an elon-
gation of a component of the grid.

[0011] In that the hook has an opening to just, or only,
partially (instead of completely) encircle the second at-
tachment means, the second attachment means can be
moved into and out of the hook through the opening, i.e.
by relative movements parallel to an extension plane of
the hook. Here, these movements result from rotation of
the fan guard in relation to the air heat exchanger. Thus,
even if threading of the hook onto or off the second at-
tachment means, by lifting or lowering the fan guard in
relation to the air heat exchanger, is hindered (would cor-
respond to the above prior art case when the nuts are
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screwed onto the bolts), the second attachment means
can be moved into and out of the hook.

[0012] The fan guard may be such that the hook ex-
tends along a hook plane that is parallel to a main exten-
sion plane of the grid. Such a construction makes the fan
guard more flexible, and it is associated with larger tol-
erances, than if the hook plane instead should be per-
pendicular to the grid main extension plane. The center
axis of the fan guard is perpendicular to the main exten-
sion plane of the grid.

[0013] The first attachment means may comprises a
guide means, the hook and the guide means being con-
nected at a second end of the hook and a first end of the
guide means. Further, a first smallest distance between
the first end of the guide means and the grid may be
smaller than a second smallest distance between a sec-
ond end of the guide means and the grid. Such a guide
means may increase a "catchment area" of the first at-
tachment means and facilitate reception of second at-
tachment means in the hook, as will be further described
hereinafter.

[0014] The hook and the guide means may extend
along one and the same plane. Such a configuration is
relatively easy to realize, flexible and mechanically un-
complicated.

[0015] The hook may extend from its first end along a
first imaginary line, an angle from a second imaginary
line, which extends between the center axis of the fan
guard and the first end of the hook in a plane parallel to
the first imaginary line, to the first imaginary line, in the
first rotation direction being larger than 90 degrees and
smaller than 180 degrees. Such a configuration may en-
able easy access to the first and second attachment
means. Even more specified, the above angle may be
between 110 and 120 degrees.

[0016] The hook may be essentially U-shaped to ena-
ble arelatively strong engagement between the hook and
the second attachment means in a relatively straightfor-
ward way.

[0017] An air heat exchanger according to the inven-
tion comprises a fan and is provided with a fan guard as
specified above. The second attachment means has a
first state in which it, as a whole, engages with the air
heatexchanger. In the first state it is possible for the hook
to move into and out of partial encirclement of an inner
portion of the second attachment means when the fan
guard is rotated in relation to the air heat exchanger
around the center axis of the fan guard. Further, the sec-
ond attachment means has a second state in which it,
as a whole, engages with the air heat exchanger and with
the hook to prevent the hook from moving into and out
of partial encirclement of the inner portion of the second
attachment means by rotation of the fan guard.

[0018] Thus,the state ofthe second attachment means
determines whether the fan guard can be removed from
the air heat exchanger or not. Further, the second attach-
ment means remains engaged to the air heat exchanger
in either state which means that a removal of the fan
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guard does not have to involve any loose parts.

[0019] The expression that the second attachment
means as a whole engages with the air heat exchanger
is used here to address also an embodiment where the
second attachment means comprises several cooperat-
ing parts, such as a bolt and a nut in accordance with
prior art. In such a case, all the parts remains engaged,
directly or indirectly, to the air heat exchanger in either
state. More particularly, the above expression is used to
specify that no part of the second attachment means must
be disconnected from the air heat exchanger.

[0020] The air heat exchanger may be so constructed
that the inner portion of the second attachment means
is arranged closer to the surface of the air heat exchanger
than an outer portion of the second attachment means.
Further, the outer portion may be arranged to at least
partly extend beyond an inner contour of the hook and
be positioned outside the hook, whereby the outer portion
is arranged to engage with the hook in the second state
of the second attachment means.

[0021] In that the outer portion is arranged to extend
at least partly beyond an inner contour of the hook, the
outer portion is prevented from moving through the hook
in a direction perpendicular to the extension plane of the
hook. In accordance therewith, the outer portion of the
second attachment means is arranged to lock the fan
guard to the air heat exchanger a normal direction of said
surface of the air heat exchanger.

[0022] The inner portion of the second attachment
means may be arranged to be accommodated within the
hook and a third imaginary line drawn between the first
and second ends of the hook. Such an embodiment
means thatthe hook is "deep" enough toreceive the com-
plete inner portion of the second attachment means
which is enables a strong engagement between the hook
and the second attachment means.

[0023] The air heat exchanger may be such that a third
smallest distance between the grid and a point on the
inner portion of the second attachment means being lo-
cated furthest away from the grid is larger than a fourth
smallest distance between the second end of the hook
and the grid. Such a construction enables a "snap-lock-
ing", i.e. a firm engagement, between the hook and the
second attachment means, which will be further de-
scribed below.

[0024] Still other objectives, features, aspects and ad-
vantages of the invention will appear from the following
detailed description as well as from the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The invention will now be described in more de-
tail with reference to the appended schematic drawings,
in which

Fig. 1 is a schematic side view of an air heat ex-
changer provided with a fan guard,
Fig. 2 is an enlargement of a portion B of Fig. 1 illus-
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trating a first attachment means of the fan guard and
a second attachment means of the air heat exchang-
er, the second attachment means being in a second
state,

Fig. 3 is essentially similar to Fig. 2 with the exception
that the second attachment means here is in a first
state,

Fig. 4 is a top plan view of the fan guard of Fig. 1,
Fig. 5 is an enlargement of a portion A of Fig. 4 illus-
trating the first attachment means, and

Fig. 6 is essentially similar to Fig. 5 with the excep-
tions that the second attachment means, in cross-
section through an inner portion thereof, is also illus-
trated here and that some details have been omitted
for clarity, and

Fig. 7 is essentially similar to Fig. 5 with the excep-
tions that itis an enlargement and that the inner por-
tion and an outer portion of the second attachment
means are also illustrated here.

DETAILED DESCRIPTION

[0026] With reference to Fig. 1 an air heat exchanger
or AHE 2, provided with a fan guard 4, is illustrated. The
AHE 2 comprises a fan 6, a portion of which is schemat-
ically illustrated by a continuous/broken thick line in the
figure. The fan 6 is arranged to draw outside air through
the AHE 2, as is illustrated by the arrows. A brief descrip-
tion of an air heat exchanger was given by way of intro-
duction, and since the present invention is not focused
on the AHE 2 itself, it will not be described in further detail
herein.

[0027] Thefanguard 4 is further illustrated in Figs. 2-7.
It comprises a grid 8 arranged to be positioned on the
outside of the fan 6 to shield it from the surroundings.
The grid 8 is made of steel wires formed into circles 10
of different sizes arranged concentrically around a center
axis C of the fan guard 4, which axis C is perpendicular
to a figure plane of Fig. 4. The circles 10 are arranged in
different parallel main extension planes P of the grid 8,
which are parallel to the figure plane of Fig. 4, which gives
the grid a slight cone-shape. The circles 10 are connected
by steel spokes 12 extending radially from a center point
c to a periphery 14 of the grid 8. The steel spokes 12 are
actually halves of diametrically extending bars. Further,
the circles 10 are connected by steel rods 16 extending
from the periphery 14 of the grid in a radial direction to-
wards, but not all the way to, the center point ¢ of the
grid. The spokes 12 and rods 16 are evenly distributed
such that an angle between each pair of spokes, rods or
spoke and rod is similar.

[0028] The fan guard 4 further comprises a number of
first attachment means to attach the fan guard to the AHE
2. Hereinafter, the first attachment means denoted 18
will be described in further detail. However, since all the
first attachment means are similar, the description given
is just as valid for the rest of the first attachment means.
[0029] The first attachment means 18 is formed inte-
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grally with one of the spokes 12, a bend 20 (Fig. 3) de-
fining the border between the first attachment means 18
and the spoke 12. The first attachment means 18 com-
prises a hook 22, which has a first end 24 and a second
end 26, and a guide means 28, which has a first end 30
and a free second end 32, see especially Fig. 6. The
hook 22 and the guide means 28 are integrally formed,
the second end 26 of the hook 22 being connected to the
first end 30 of the guide means 28. The first end 24 of
the hook 22 is connected to an end 34 of the spoke 12.
[0030] The hook 22 extends, as is clear from Figs. 1-4,
alongahookplane H, thatis parallel to the main extension
planes P of the grid 8. The hook 22 bends, as seen from
its first end 24 in a direction X indicated in Fig. 5, essen-
tially 180 degrees around a reference point R encircled
by the hook, in a first rotation direction D1, here clock-
wise direction. Thereby, the hook 22 is essentially U-
shaped and its first and second ends 24 and 26, respec-
tively, are separated to define an opening 36 of the hook.
Further, the hook 22 is "tilted" in relation to the periphery
14 of the grid 8. More particularly, as is illustrated in Fig.
6, the hook 22 extends, from its first end 24, along a first
imaginary line L1. The spoke 12 extends along a second
imaginary line L2, which in turn extends between the
center axis C of the fan guard 4 and the first end 24 of
the hook 22 in a plane parallel to the first imaginary line
L1, i.e. a plane parallel to the hook plane H. As seen in
the direction X, an angle o measured from the second
imaginary line L2 to the first imaginary line L1 in the first
rotation direction D1 is equal to 115 degrees. Thereby,
the hook 22 is "moved out" somewhat from the periphery
14 of the grid 8 (as compared to if o was equal to 90
degrees) which makes it (and thus also the second at-
tachment means to be described below) more accessible
which is advantages in connection with assembly and
disassembly of the fan guard 4.

[0031] The guide means 28 extends along the same
plane as the hook 22, i.e. along the hook plane H. The
guide means 28 points away from the grid 8 such that a
first smallest distance y1 (Fig. 7) between the first end
30 of the guide means 28 and the periphery 14 of the
grid 8 is smaller than a second smallest distance y2 be-
tween the second end 32 of the guide means 28 and the
periphery 14 of the grid 8. Thus, the guide means 28
increases the "catching area" of the first attachment
means 18.

[0032] The AHE 2 further comprises a number of sec-
ond attachment means arranged to cooperate with the
first attachment means 18 of the fan guard 4 to attach
the fan guard to the AHE 2. Hereinafter, the second at-
tachment means denoted 38 will be described in further
detail with reference to Figs. 1-3 and 6-7. However, since
allthe second attachment means are similar, the descrip-
tion given is just as valid for the rest of the second at-
tachment means.

[0033] The second attachment means 38 is composed
of an inner portion in the form of a threaded bolt 40 and
an outer portion in the form of a threaded nut 42, the nut
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42 being screwed onto the bolt40. The bolt 40 is attached
to the AHE 2 and projects from a surface 44 thereof. The
bolt 40 and the hook 22 of the AHE 2 and the fan guard
4, respectively, are so positioned that the bolt 40 extends
through the hook 22 when the fan guard 4 is properly
assembled onto the AHE 2. Arranged like that, the hook
22 encircles the bolt 40, but just partially because of the
opening 36 of the hook 22. The bolt 40 is so dimensioned
that it fits within the hook 22 and a third imaginary line
L3 drawn between the first and second ends 24 and 26
of the hook, as is clear especially from Fig. 6. Further,
the nut 42 has outer dimensions exceeding inner dimen-
sions of the hook 22. In other words, the nut 42 is so
dimensioned that it extends beyond an inner contour 48
(Fig. 5) of the hook 22. Thus, when the hook 22 encircles
the bolt 40, the nut 42 prevents removal of the fan guard
4 from the AHE 2 in a direction parallel to the center axis
C of the fan guard.

[0034] The second attachment means 38 has a first
state, illustrated in Fig. 3, in which the nut 42 is arranged
on a distance z1 from the surface 44 of the AHE 2, where
z1>h, hbeing a height of the hook 22. Further, the second
attachment means 38 has a second state, illustrated in
Fig. 2, in which the nut 42 is arranged on a distance z2
from the surface 44 of the AHE 2, where z2 is essentially
equal to h.

[0035] The fan guard 4 is assembled onto the AHE 2
when the second attachment means 38 is in its first state.
Then, the fan guard 4 is arranged on the surface 44 of
the AHE in such a way that the second attachmentmeans
38 is aligned with the first attachment means 18. There-
after, the fan guard 4 is rotated around its center axis C
in relation to the AHE 2 in the first direction D1 until the
bolt 40 is received in the hook 22 through its opening 36,
as is illustrated in Fig. 6. Subsequently, the nut 42 is
tightened so as to transfer the second attachment means
38 to its second state. In the second state, the nut 42
engages with the hook 22 so as to prevent rotation of the
fan guard and lock the fan guard to the AHE. In connec-
tion with disassembly of the fan guard 4, the nut 42 is
loosened so as to transfer the second attachment means
38 toits first state. Then, the fan guard 4 is rotated around
its center axis C in relation to the AHE 2 in a second
direction D2, which is opposite to the first direction D1,
until the bolt 40 has left the hook 22 through its opening
36 and passed the guiding means 28. Thereafter, the fan
guard 4 can be removed from the AHE 2.

[0036] Thus, the second attachment means 38 may
remain, in its entirety, attached to the AHE 2 at all times.
Thus, the problem that the prior art fan guards are asso-
ciated with, i.e. the presence of loose parts in connection
with fan guard assembly and disassembly, is not present
in connection with the fan guard according to the present
invention.

[0037] Itis clear, especially from Fig. 7, that a part of
the bolt 40 is arranged more distant from the grid 8 than
an inside of the second end 26 of the hook 22. In other
words, a third smallest distance y3, which is measured
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between the grid periphery 14 and a point 50 on the bolt
40 arranged most distant from the grid periphery, is larger
than a fourth smallest distance y4, which is measured
between the grid periphery 14 and the second end 26 of
the hook 22. If the guiding means 28 had not existed, the
bolt 40 had not been received in the hook 22 upon clock-
wise rotation of the fan guard in relation to the AHE in
the above described way since the bolt 40 would collide
with the second end 26 of the hook 22. The guiding means
28 "catches" the bolt 40 and forces it through the hook
opening 36. In connection therewith, the hook 22 flexes
somewhat in that the second end 26 thereof is slightly
displaced in a direction from the grid 8 to enable passage
of the bolt. After the bolt passage the hook returns to its
"unflexed" state. Thus, the first attachment means 18 has
a built-in snap-locking function that prevents, to some
extent, rotation of the fan guard in relation to the AHE
once the bolt has been received in the hook irrespective
of the state of the second attachment means 38.

[0038] The above described embodiment of the
present invention should only be seen as an example. A
person skilled in the art realizes that the embodiment
discussed can be varied in a number of ways without
deviating from the inventive conception.

[0039] As an example, the fan guard could be so con-
structed that the hook instead extends along a hook plane
thatis perpendicular to a main extension plane of the grid.
[0040] The grid need not have the above described
steel wire structure but may have any suitable structure
and be made of any suitable material. As an example,
the grid could be a perforated sheet of plastic. Further,
the grid need not have a circular form but could have
essentially any form. Moreover, the grid need not be
cone-shaped but could instead be flat. Also, the first at-
tachment means could be made of other materials than
steel.

[0041] The first attachment means could be construct-
ed less complex than described above. As an example,
it could be composed of a U-shaped hook with an angle
o = 90 degrees.

[0042] The hook does not have to comprise a bend of
180 degrees; it could be more or less bent. Further, the
hook does not have to be U-shaped but can have any
suitable form. As an example it could have the form of a
V or a truncated rectangle.

[0043] The hooks need not be arranged aligned with
the spokes. Further, the number and position of the
hooks, spokes and rods can be varied in an endless
number of ways.

[0044] Instead of being arranged to draw outside air
through the AHE, the fan may be arranged to blow outside
air throught the AHE. Accordingly, the fan, and thus the
fan guard, may be arranged on the opposite side of the
AHE.

[0045] Finally, the second attachment means need not
be composed of bolt and nut pairs but could comprise a
large number of different locking means. As an example,
the second attachment means could comprise a hinged
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catch, pin or bracket arranged to be folded down around
the hook to lock the fan guard to the AHE.

[0046] It should be stressed that the attributes first,
second, third, etc. is used herein just to distinguish be-
tween species of the same kind and not to express any
kind of mutual order between the species.

[0047] Itshould be stressed thata description of details
not relevant to the present invention has been omitted
and that the figures are just schematic and not consist-
ently drawn according to scale. It should also be said that
some of the figures have been more simplified than oth-
ers. Therefore, some components may be illustrated in
one figure but left out on another figure.

Claims

1. A fan guard (4) for an air heat exchanger (2) com-
prising a grid (8) arranged to enclose a fan (6) of the
airheatexchangerand afirstattachment means (18)
arranged to engage with a second attachment
means (38) of the air heat exchanger to attach the
fan guard to the air heat exchanger, said second
attachment means projecting from a surface (44) of
the air heat exchanger, characterized in that the
firstattachment means comprises a hook (22) having
a first end (24) at which the hook is connected to the
grid, the hook being arranged to just partially encircle
the second attachment means to attach the fan
guard to the air heat exchanger, wherein the hook
has an opening (36) enabling the hook to move into
partial encirclement of the second attachment
means when the fan guard is rotated in relation to
the air heat exchanger, around a center axis (C) of
the fan guard, in a first rotation direction (D1), and
out of partial encirclement of the second attachment
means when the fan guard is rotated in relation to
the air heat exchanger, around the center axis of the
fan guard, in a second rotation (D2) direction which
is opposite to the first rotation direction.

2. A fan guard (4) according to claim 1, wherein the
hook (22) extends along a hook plane (H) that is
parallel to a main extension plane (P) of the grid (8).

3. A fan guard (4) according to any of the preceding
claims, wherein the first attachment means (18) com-
prises a guide means (28), the hook (22) and the
guide means being connected at a second end (26)
of the hook and a first end (30) of the guide means,
and wherein a first smallest distance (y1) between
the first end of the guide means and the grid (8) is
smaller than a second smallest distance (y2) be-
tween a second end (32) of the guide means and
the grid.

4. A fan guard (4) according to claim 3, wherein the
hook (22) and the guide means (28) extend along

10

15

20

25

30

35

40

45

50

55

10.

1.

one and the same plane.

A fan guard (4) according to any of the preceding
claims, wherein the hook (22) extends from its first
end (24) along a first imaginary line (L1), an angle
(o) from a second imaginary line (L2), which extends
between the center axis (C) of the fan guard and the
first end (24) of the hook in a plane parallel to the
first imaginary line, to the first imaginary line, in the
first rotation direction (D1) being larger than 90 de-
grees and smaller than 180 degrees.

A fan guard (4) according to claim 5, wherein said
angle (o) between the first and second imaginary
lines (L1, L2) is between 110 and 120 degrees.

A fan guard (4) according to any of the preceding
claims, wherein the hook (22) is essentially U-
shaped.

An air heat (2) exchanger comprising a fan (6) and
provided with a fan guard (4) according to any of
claims 1-7, wherein the second attachment means
(38) has afirst state in which it, as a whole, engages
with the air heat exchanger and it is possible for the
hook (22) to move into and out of partial encirclement
of an inner portion (40) of the second attachment
means when the fan guard is rotated in relation to
the air heat exchanger around the center axis (C) of
the fan guard, and a second state in which it, as a
whole, engages with the air heat exchanger and with
the hook to prevent the hook from moving into and
out of partial encirclement of the inner portion of the
second attachment means by rotation of the fan
guard.

An air heat exchanger (2) according to any of claims
8, wherein the inner portion (40) of the second at-
tachment means (38) is arranged closer to the sur-
face (44) of the air heat exchanger than an outer
portion (42) of the second attachment means, the
outer portion being arranged to at least partly extend
beyond an inner contour (48) of the hook (22) and
be positioned outside the hook, whereby the outer
portion is arranged to engage with the hook in the
second state of the second attachment means.

An air heat exchanger (2) according to any of claims
8-9, wherein the inner portion (40) of the second at-
tachment means (38) is arranged to be accommo-
dated within the hook (22) and a third imaginary line
(L3) drawn between the first and second ends (24,
26) of the hook.

An air heat exchanger (2) according to any of claims
8-10, wherein a third smallest distance (y3) between
the grid (8) and a point (50) on the inner portion (40)
of the second attachment means (38) being located
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furthest away from the grid is larger than a fourth
smallest distance (y4) between the second end (26)
of the hook (22) and the grid.

10

15

20

25

30

35

40

45

50

55

12



EP 2 829 737 A1

.




EP 2 829 737 A1

1o

12 Fig. 4

Fig. 5

36



R G e a

EP 2 829 737 A1

10

/ /
//
-
///
/
e
- 42
/
ya
~
-
///
T
- T



10

15

20

25

30

35

40

45

50

55

Europdisches
Patentamt
European
Patent Office
Office européen

des brevets

—

EPO FORM 1503 03.82 (P04C01)

EP 2 829 737 A1

EUROPEAN SEARCH REPORT

Application Number

EP 13 17 7596

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A JP 2000 055410 A (MITSUBISHI HEAVY IND 1-11 INV.
LTD) 25 February 2000 (2000-02-25) FO4D29/70
* abstract; figures 1-3 * F24F1/56
----- F24F13/08
A JP HO9 229421 A (SANYO ELECTRIC CO) 1,8
5 September 1997 (1997-09-05)
* abstract; figures 1-4 *
A JP HO1 189438 A (MATSUSHITA SEIKO KK) 1,8
28 July 1989 (1989-07-28)
* abstract; figures 1-4 *
A JP S63 129230 A (MATSUSHITA SEIKO KK) 1,8
1 June 1988 (1988-06-01)
* abstract; figures 1-4 *
A US 5 575 622 A (ZIMMERMAN LEON S [US] ET |1-11
AL) 19 November 1996 (1996-11-19)
* column 3, line 1 - column 4, line 35;
figures 1-8 *
_____ TECHNICAL FIELDS
A DE 10 2007 017875 Al (SEW EURODRIVE GMBH &|1 SEARCHED  (PO)
CO [DE]) 16 October 2008 (2008-10-16) F28F
* paragraphs [0037] - [0046]; figures 1-4 Fo4D
* F24F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 29 August 2013 Leclaire, Thomas
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
Atechnological backgroUnd e e ettt e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

1"




EP 2 829 737 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 13 17 7596

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-08-2013
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2000055410 A 25-02-2000  NONE

JP H09229421 A 05-09-1997 JP 3789541 B2 28-06-2006
JP HO9229421 A 05-09-1997

JP HO1189438 A 28-07-1989  NONE

JP $63129230 A 01-06-1988  NONE

US 5575622 A 19-11-1996  NONE

DE 102007017875 Al 16-10-2608 CN 101657645 A 24-02-2010
DE 162007017875 Al 16-10-2008
EP 2147217 Al 27-01-2010
WO 2008125220 Al 23-10-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	abstract
	description
	claims
	drawings
	search report

