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(54) A ductfan

(57) A duct fan has a single plate (18) connected at
a first end thereof to a part (21) of a housing of the duct
fan close to a first end wall and at an opposite second
end thereof to a part (28) of the housing close to a second
end wall. The single plate (18) extends laterally in a di-
rection substantially perpendicularly to the axis of rotation
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of animpeller (6) of the duct fan for connecting to opposite
lateral walls of the housing for forming a partition wall
between a suction side room (11) and a pressure side
room (16) of the housing. An outlet member (13) and an
inlet member (8) of the housing have a circular cross-
section for connecting the duct fan to ducts with a circular
cross-section.
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Description

TECHNICAL FIELD OF THE INVENTION AND PRIOR
ART

[0001] The present invention relates to a duct fan
adapted to be arranged in a duct for transport of air be-
tween an upstream duct part and a downstream duct part
according to the preamble of appended claim 1.

[0002] Accordingly, ductfans are fansinstalledin ducts
for transport of air for forcing air through these ducts and
they are sometimes also called "in line centrifugal fans".
The ducts may be of any type in which it is a desire to
transport air, such as ventilation ducts in any type of build-
ing, such as in dwelling houses, in industrial premises,
in sport halls and the like, and air is here to be interpreted
to include any gases or gas mixtures, such as air con-
taminated with any other gas, such as carbon monoxide.
[0003] Theinventionis particularly, but notexclusively,
directed to insulated duct fans, which is the reason for
predominantly discussing that type of duct fans in this
disclosure. Insulated duct fans are for example used
where itis important to eliminate or strongly reduce noise
created by the operation of the fan member and in build-
ings or rooms where the risk of fires is high and the fire-
proofness is to be kept at a high level. Said insulating
layer is normally substantially thicker than rigid plates
that define the shape of the housing and form the external
walls thereof, and it may for example typically have a
thickness of 50 mm. The considerable thickness of the
insulating layer makes it delicate to totally enclose the
pressure side room of the fan containing the fan member
for obtaining an optimum insulation thereof, which is the
reason why such duct fans are not provided with any
insulation of the pressure side room when the height
thereof has to be kept at a low level. Moreover, problems
with noises are mostly much greater in the suction side
room and the duct connecting thereto.

[0004] Duct fans for transport of air in circular ducts
were until now mostly so-called circular duct fans having
an impeller with the axis of rotation substantially in par-
allel with direction of the main transport of air from the
inlet to the outlet of the fan and when installed between
an upstream duct part and a downstream duct part by
that substantially in parallel with the extension of that duct
in that region. However, such circular duct fans require
comparatively much space in the direction perpendicular
to said axis of rotation of the impeller, which often means
in the vertical direction, since the ducts in question are
often extending directly under or in ceilings of buildings.
This means waste of space that may be utilised in a more
efficient way. Furthermore, the pressure that may be ob-
tained through such a circular duct fan in a duct is not as
high as desired, at the same time as the noise level is
rather high.

[0005] Duct fans of the type defined in the preamble
of appended claim 1, i.e. having a radial impeller having
the axis of rotation substantially perpendicular to the di-
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rection of the main transport of air from the inlet to the
outlet, have for that sake been put on the market, inter
alia through the present applicant. Such duct fans may
be constructed with smaller dimensions in the transversal
direction thereof, i.e. in the direction substantially per-
pendicular to the direction of the main transport of air
from the inlet to the outlet, which in the practise means
a lower height and less space demand in that context.
Although such a duct fan is preferred with respect to a
circular duct fan also with respect to obtainable pressure,
noise level and efficiency, there is a desire to further im-
prove the properties thereof.

[0006] Known duct fans of this type are for example
so-called double-inlet fans including a fan member cas-
ing attached to a fan plate. However, this construction is
rather complicated, which is also the case for duct fans
of another known type having a worm plate with attach-
ments for enclosing the impeller and a further fan plate
ceiling member for restricting the pressure side of the fan
with respect to the suction side thereof.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide
a duct fan of the type defined in the introduction, which
is improved with respect to such duct fans already known.
[0008] This object is according to the invention ob-
tained by providing such a duct fan according to the ap-
pended claim 1.

[0009] This means that a duct fan of the type defined
in the introduction adapted for connection to ducts having
a circular cross-section and in which the interior of the
fan is efficiently divided into the suction side room and
the pressure side room being properly sealed with re-
spect to each other is obtained.

[0010] According to an embodiment of the invention
said single plate also forms a wall for connecting the suc-
tion side of said fan member to said suction side room.
This means that only one single plate is needed for form-
ing the wall for connecting the suction side of the fan
member to the suction side room and to divide the interior
of the fan into a suction side room and a pressure side
room being properly sealed with respect to each other
resulting in a saving of material as well as labour when
producing the duct fan.

[0011] According to another embodiment of the inven-
tion said single plate is arranged to extend substantially
diagonally through said housing from a first connecting
location in the upper region of said first end wall to a
second connecting location in the lower region of said
second end wall, and the fan member is arranged in the
pressure side room thus restricted by said single plate.
This means a possibility to efficiently utilise the entire
interior of the duct fan for air transport while forming a
suction side room and a pressure side room having a
volume and design advantageous for an efficient trans-
port of air through the duct fan.

[0012] According to another embodiment of the inven-
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tion said single plate is bent to have a first part forming
a wall extending substantially in parallel with bottom and
top walls of said housing for connecting the suction side
of the fan member to said suction side room. Such a wall
for connecting the suction side of the fan member to said
suction side room is possible especially for a fan member
with an impeller having blades curved backwards with
respect to the rotation direction of the impeller arranged
with the axis of rotation substantially perpendicular to
said wall.

[0013] According to another embodiment of the inven-
tion a part of said single plate forms a wall for connecting
the suction side of the fan member to said suction side
room and provides a nozzle from said suction side room
opening into said fan member by a flange formed in said
single plate. Such a flange may easily be formed by for
example cold working of the plate for forming a collar-
like nozzle thereby.

[0014] According to another embodiment of the inven-
tion said single plate is formed by a plate being substan-
tially rectangular in a flat state thereof and being shaped.
Thus, said single plate in the housing of the duct fan may
easily be manufactured out of a flat, substantially rectan-
gular plate.

[0015] According to another embodiment of the inven-
tion the impeller has blades curved backwards with re-
spect to the rotation direction of the impeller. This makes
the duct fan especially suited for higher air pressures,
where it has a commercially interesting efficiency. This
design of the impeller also facilitates cleaning of the im-
peller.

[0016] According to another embodiment of the inven-
tion, when viewing the housing in the direction of the axis
of rotation of the impeller, the axis of rotation of the im-
peller is offset with respect to a straight line extending
through said housing from the centre of the inlet opening
to the centre of the outlet opening. Such an offset location
of the impeller further improves the efficiency and the
capacity of the fan.

[0017] According to another embodiment of the inven-
tion the impeller is so positioned in said pressure side
room that lateral walls of the housing restricting the pres-
sure side room jointly act as a shell surrounding the im-
peller while increasing the distance thereto in the direc-
tion of rotation of the impeller towards said outlet mem-
ber. Thus, this position of the impeller means that the
pressure side room forms itself a shell improving the ef-
ficiency and the capacity of a fan having an impeller with
blades curved backwards.

[0018] According to another embodiment of the inven-
tion the duct fan comprises a further plate fixedly secured
to at least one wall of the housing and extending in said
pressure side room substantially in parallel with the top
wall of the housing, and the impeller with motor is sus-
pended in this further plate. This means that the motor
and impeller may be very accurately positioned with re-
spect to said housing with substantially no change of said
position over the lifetime of the duct fan, so that the suc-
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tion side of the duct fan may be connected to a wall con-
necting the suction side of the fan member to the suction
side room with smaller tolerances than if the motor with
impeller would instead be suspended in a lid pivoted with
respect to the rest of the housing. Another advantage of
having the motor suspended in such a plate is that the
electrical cable thereto may be led through a fixed part
of the housing, such as an end wall thereof.

[0019] According to another embodiment of the inven-
tion the ductfanis aninsulated duct fan with walls defining
said housing at least partially internally coated by an in-
sulating layer of a material for sound or sound and fire
insulating the fan with respect to the exterior. A duct fan
of this type is particularly well suited to be used when
there is a need to provide a sound or sound and fire in-
sulation of the fan, since it may in spite of the thicker walls
resulting from such insulating layers be made with a com-
paratively low demand on place.

[0020] According to another embodiment of the inven-
tion said single plate is connected at a first end thereof
to a plate of said housing forming said first end wall and
at an opposite second end thereof to a plate of the hous-
ing forming said second end wall through a respective
connecting member extending through said insulating
layer, which constitutes a preferred way to safely secure
said single plate inside the housing.

[0021] According to another embodiment of the inven-
tion said single plate is bent to have a second part ex-
tending downwards for connecting to said second end
wall plate.

[0022] According to another embodiment of the inven-
tion said single plate is bent to have a third part extending
upwards at a distance to an insulating layer on said first
end wall of the housing for reaching a top wall insulating
layer of the housing at a distance to said first end wall
insulating layer and a fourth part connecting to said third
part and bent to extend further towards said first end wall
for connecting to a plate of said housing forming said first
end wall. The gap formed by said distance of said single
plate through the insulating layer on said first end wall
increases the cross-section area of the suction side room
ofthe duct fan and the opening of the inlet member, which
will also improve the efficiency and the capacity of the
duct fan.

[0023] According to another embodiment of the inven-
tion said single plate is bent along the opposite borders
thereof extending along an opposite said lateral housing
wall each so as to form edge plate portions extending in
parallel with the respective lateral wall insulating layer
and bearing thereagainst. These edge plate portions of
said single plate bearing by surfaces thereof against the
insulating layer of the lateral walls of the duct fan housing
are favourable for obtaining an efficiently sealed restric-
tion of the suction side room with respect to the pressure
side room along said lateral walls of the housing.
[0024] According to another embodiment of the inven-
tion the impeller with motor is suspended in a plate inter-
nally coated with a said insulating layer while forming at
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least a part of the top wall of said housing and designed
as a lid hinged with respect to the rest of the housing for
enabling pivoting of this lid upwards for lifting the impeller
with motor out of said housing for inspection, mainte-
nance and/or cleaning.

[0025] According to another embodiment of the inven-
tion only walls of said housing defining said suction side
room are internally coated with a said insulating layer.
This type of insulated duct fan without insulation of the
pressure side room may be made very compact while
ensuring insulation where it is needed the most, i.e. in
said suction side room.

[0026] According to another embodiment of the inven-
tion constituting a further development of the previous
embodiment atleast the bottom and opposite lateral walls
of said suction side room are internally coated with a said
insulating layer, which may resultin a considerable sound
insulation of the fan.

[0027] According to another embodiment of the inven-
tion, when viewing the housing in the direction of the axis
of rotation of the impeller, said inlet member is offset with
respect to a straight line extending through said housing
at equal distances to the outer lateral limitations of the
housing so as to be displaced towards a first such lateral
limitation defined by a first lateral wall of the housing, and
a second lateral wall defining said suction side room op-
posite to said first lateral wall is internally coated by a
thicker insulating layer than the insulating layer on said
first lateral wall. Such a thicker insulating layer on said
second lateral wall made possible by said offset location
of the inlet member is especially advantageous for ob-
taining a high degree of sound insulation, especially for
lower frequencies, such as in the region of 100-500 Hz.
[0028] According to another embodiment of the inven-
tion said suction side room is prolonged in the direction
opposite to the direction of the main transport of air from
the inlet to the outlet of the housing by a part extending
towards the inlet beyond the limitation of the pressure
side room closest to said inlet by at least 20%, at least
50%, at least 100%, 100-300% or 100-200% of the lon-
gitudinal extension of said housing from the outlet mem-
ber to said limitation of the pressure side room for forming
a prolonged suction side room beyond said pressure side
room limitation. Such a prolongation of an insulated said
suction side room results in a duct fan with improved
insulating properties in the part where it is really needed
while keeping the height of the duct fan at a low level.
[0029] According to another embodiment of the inven-
tion constituting a further development of the previous
embodiment said prolonged part of the suction side room
has the top wall, the two lateral walls as well as the bottom
thereof internally coated by a said insulating layer, which
results in a very efficient insulation of said suction side
room and by that of the duct fan.

[0030] According to another embodiment of the inven-
tion the top wall of said prolonged part of the suction side
room is coated by an insulating layer being thicker than
the insulating layer covering the bottom of said prolonged
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part. The top wall of the prolonged part may be made
thick without influencing the height of the duct fan, since
it is located beyond the pressure side room, so that the
latter fact may be utilized for obtaining an improved in-
sulation, especially with respect to noises of said lower
frequencies.

[0031] According to another embodiment of the inven-
tion said thicker insulating layers coating said second
lateral wall and said top wall are substantially equally
thick, which may simplify the production of the duct fan.
[0032] According to another embodiment of the inven-
tion said thicker insulating layer has a thickness exceed-
ing the thickness of said other insulating layer by at least
50% or by 75-125%. Such a thickness of the thicker in-
sulating layer results in aremarkably improved insulation,
especially sound insulation with respect to noises of low-
er frequencies. It is especially preferred to have said
thicker insulating layer having a thickness exceeding the
thickness of said other insulating layer by 100%.

[0033] Further advantages as well as advantageous
features of the invention will appear from the following
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] With reference to the appended drawings, be-
low follows a specific description of insulated duct fans
according to embodiments of the invention.

[0035] In the drawings:

is a side elevation of an insulated duct fan ac-
cording to a first embodiment of the invention
with parts of the walls broken away for showing
the interior of the housing of the fan,

Fig 1

Fig 2 is a view from above of the duct fan according
to fig 1 with parts of the upper housing wall
forming lid broken away,

Fig 3 is a perspective view of the duct fan according
to fig 1 with parts of the interior thereof indicat-
ed by dashed lines for showing the internal con-
struction of the duct fan,

Fig 4 is a view corresponding to Fig 1 of a duct fan
according to a second embodiment of the in-
vention,

Fig 5 is a perspective view of the duct fan according
to Fig 4 with the top wall with insulation re-
moved for showing the interior of the pressure
side room thereof,

Fig 6 is a view corresponding to Fig 1 of a duct fan
according to a third embodiment of the inven-
tion,

Fig7 is a simplified view of the duct fan according to
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Fig 6 from above with parts of the top wall bro-

ken away for showing the interior of the housing

of the fan,
Fig 8 is a view from below of the duct fan according
to Figs 6 and 7 with parts of the bottom broken
away for showing the interior of the housing of
the fan,
Fig 9 is a perspective view from below of the duct
fan according to Figs 6-8 with the lateral walls,
the bottom and the bottom insulating layer re-
moved for especially illustrating the design of
the rest of the insulating layers of the duct fan,
Fig 10 is a view corresponding to Fig 1 of a duct fan
according to a fourth embodiment of the inven-
tion corresponding to that according to Fig 6
but without a prolongation of the suction side
room, and
Fig 11 is a view corresponding to Fig 1 of a duct fan
according to a fifth embodiment of the invention
corresponding to that according to Fig 10 but
without insulation.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0036] An insulated duct fan according to a first em-
bodiment of the invention is illustrated in appended fig
1-3 and will now be described while simultaneously mak-
ing reference to all these figures. The duct fan 1 is adapt-
ed to be arranged in a duct for transport of air between
an upstream duct part 2 and a downstream duct part 3
schematically indicated in fig 1. These two duct parts 2,
3 arein this case in line (see fig 2), and a fan of this kind
is also called an in line fan. The fan comprises a housing
4 preferably made of metal sheet plates and having sub-
stantially the shape of a rectangular parallelepiped. The
walls of the housing so formed are internally coated by
an insulating layer 5, which here has a thickness of about
50 mm, whereas the thickness of said metal sheet may
be in the order of one or a few mm. The insulating layer
is made of a material having superior sound or sound
and fire insulating properties, for example rock wool coat-
ed by an air tight material. The housing 4 encloses a fan
member in the form of an impeller 6 and a schematically
indicated motor 7 for rotation thereof. An insulated duct
fan of this type has typically an air flow of 0.10 m3/sec -
1 m3/sec, but the invention is not restricted to this range.
[0037] The duct fan also comprises an inlet member 8
defining an opening 9 in a first end wall 10 of the housing
and adapted to connect a suction side room 11 of the
housing to a said upstream duct part with a circular cross-
section by means of a suitable connecting member 12
with a circular cross-section for sucking air in therefrom.
The fan also comprises an outlet member 13 defining an
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opening 14 in a second end wall 15 of the housing op-
posite to said first end wall and adapted to connect a
pressure side room 16 of the housing to a said down-
stream duct part with a circular cross-section by means
of a suitable connecting member 17 with a circular cross-
section for exhausting air thereto.

[0038] The duct fan comprises a single plate 18 which
is shaped out of a substantially rectangular metal sheet.
This single plate extends substantially diagonally through
the housing from a first connection location 19 in the up-
per region of the first end wall 10 to a second connecting
location 20 in the lower region of the second end wall 15
for dividing the interior of the housing into said suction
side room 11 and said pressure side room 16. The single
plate 18 is in the first connecting location 19 attached to
a plate 21 of the first end wall 10 through a prolongation
of this plate 21 extending around the insulating layer 22
on the first end wall by a part of the single plate 18 ex-
tending in between the insulating layer 23 arranged in-
side the top wall 24 of the housing and the insulating
layer 22. The connection at the second connecting loca-
tion 20 is obtained by a part of the single plate 18 extend-
ing in between the insulating layer 25 on said second end
wall 15 and the insulating layer 26 located on top of the
bottom wall 27 of the housing and downwards for con-
necting to a plate 28 of the second end wall 15. These
two connections may for instance be done by riveting or
any other suitable means or even obtained solely by bear-
ing under or without pretension.

[0039] Said single plate 18 extends laterally in a direc-
tion substantially perpendicular to the axis of rotation of
the impeller 6 and to the direction of the main transport
of air from the inlet member 8 to the outlet member 13
for connecting to insulating layers 29, 30 on plates of
opposite lateral walls 31, 32 of the housing. Said single
plate 18 is for efficiently sealing against these insulating
layers 29, 30 bent along the opposite borders thereof
extending along an opposite lateral housing wall each so
as to form edge plate portions 33 extending in parallel
with a respective lateral wall insulating layer and bearing
thereagainst. This means that said single plate 18 effi-
ciently forms a partition wall between the suction side
room 11 and the pressure side room 16. Thus, said in-
sulating layers 29, 30 are to be considered to belong to
said lateral walls, and said single plate 18 connects to
such layers when present when it connects to opposite
lateral walls of said housing 4.

[0040] Said single plate 18 is further bent to have a
first part 18a forming a wall extending substantially in
parallel with the bottom 27 and top wall 24 of the housing
for connecting the suction side 35 of the fan member with
said suction side room 11. This is more exactly done by
a nozzle 36 made by shaping a flange out of said single
plate 18.

[0041] Thesingleplate 18isalsobentto have a second
part 18b extending downwards at a distance to the insu-
lating layer 25 on the second end wall of the housing for
reaching the bottom wall insulating layer 26 at a distance
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to the second end wall insulating layer 25 and a fifth part
18c connecting to the second part and bent to extend
further towards the second end wall for connecting to the
second end wall plate 28 at the location 20.

[0042] The single plate is further bent to have a third
part 18d extending from said first part 18a upwards, here
inclined, at a distance to the insulating layer 22 on the
first end wall for reaching the top wall insulating layer 23
at a distance to the first end wall insulating layer 22 and
a fourth part 18e connecting to the third part and bent to
extend further towards said first end wall for connecting
to the first end wall plate 21 at the location 19. The gaps
37 and 38 formed at the outlet and the inlet of the housing
by said distances between the single plate 18 and the
respective insulating layer increase the cross-section ar-
ea of the pressure side room and the suction side room
at the outlet and inlet, respectively, which under certain
circumstances may result in an improved capacity of the
duct fan. Said distances forming these gaps are in the
present case about 20 mm for the gap 37 and about 70
mm for the gap 38.

[0043] Theimpeller 6 has blades 39 curved backwards
with respect to the rotation direction of the impeller. This
results in an increased efficiency of the fan member with-
out any need of a shell. The impeller 6 is positioned in
the pressure side room so that walls of this room jointly
act as a shell for the impeller. This is achieved by arrang-
ing the impeller with the axis 40 of rotation thereof offset
with respect to a straight line extending through the hous-
ing from the centre of the inlet opening 9 to the outlet
opening 14. Thus this location improves the capacity, i.e.
pressure/flow, of the duct fan according to the invention
further. For an impeller of this type it will also be easier
to clean the blades thereof upon maintenance of the duct
fan.

[0044] Reference is now also made to Figs 4 and 5. A
further plate 42 in the form of a so-called motor bridge,
is by a bent over part 43 fixedly secured to a plate 28 of
the second end wall and to said single plate while ex-
tending in the pressure side room substantially in parallel
with the top wall of the housing. The impeller 6 with motor
is suspended in this further plate, which means that the
lid 24 may be pivoted upwardly for inspection of the in-
terior of the housing without changing the position of the
impeller with motor for that sake. It is also possible to
lead the electrical cable through a fixed part of the hous-
ing when arranging the impeller with motor fixedly on
such a motor bridge plate 42.

[0045] Theimpeller 6 with motor may also be suspend-
ed in the lid hinged with respect to the rest of the housing
for enabling pivoting of this lid upwards for lifting the im-
peller with motor out of the housing for inspection, main-
tenance and/or cleaning (not shown). The impeller has
lower circumferential portions 41 adapted to form a wrap-
over with respect to the nozzle 36 with a small clearance
when the lid is swung down for guiding substantially all
air from the inlet room to the outlet room through the
impeller.
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[0046] Only those parts of other embodiments of the
invention shown in Figs 4-11 differing from the embodi-
ment according to Figs 1-3 will now be described, and
parts corresponding to parts of the embodiment accord-
ing to Figs 1-3 are in the Figures 4-11 provided with the
same reference numerals.

[0047] The embodimentshown in Fig 4 differs from the
embodiment according to Fig 1 by the fact that the first
part 18a of the single plate extend towards the outlet to
the insulating layer 25, so that there will be no gap be-
tween the second part 18b thereof and said insulating
layer as in the embodiment according to Fig 1. Further-
more, it is shown how the plate is bent in the opposite
direction for creating said edge plate portions 33 extend-
ingin parallel with arespective lateral wall insulating layer
and bearing thereagainst. This way of bending especially
said portions of the first part 18a upwardly facilitates the
introduction of said single plate from above into the hous-
ing when assembling the duct fan. These edge portions
may be formed by bending in the opposite direction to
that shown in the Figures for any of the embodiments of
the invention.

[0048] A duct fan according to a third embodiment of
the invention is illustrated in Figs 6-9. This duct fan differs
from the duct fan according to Fig 1 by the fact that only
walls of the housing defining the suction side room are
internally coated with an insulating layer, which means
that this type of duct fan may be given a low height while
still obtaining an efficient insulation where itis most often
needed, i.e. in the suction part thereof. Furthermore, the
suction side room 11 is prolonged in the direction oppo-
site to the direction of the main transport of air from the
inlet to the outlet of the housing by a part 11’ extending
towards the inlet beyond the limitation 44 of the pressure
side room 16 closest to said inlet. This prolongation is at
least 20% and preferably at least in the order of 100% of
the longitudinal extension of the housing from the outlet
member 13 to said limitation of the pressure side room,
so that a prolonged suction side room is formed beyond
the pressure side room limitation. Such a prolonged suc-
tion side room makes it possible to obtain excellent sound
insulation properties, which will be explained below. It is
seen how said single plate 18 here at a first end thereof
connects to the top wall plate at a distance to the first
endwall 10, but the definition "one single plate connected
at a first end thereof to a part of said housing close to
said first end wall" as used in the claims is to be inter-
preted to also cover this case.

[0049] Itappears from Figs 7 and 8 that, when viewing
the housing in the direction of rotation of the impeller, the
inlet member 8 is offset with respect to a straight line
extending through said housing at equal distances to the
outer lateral limitations 45, 46 of the housing so as to be
displaced towards a first such limitation 45 defined by a
first lateral wall 32 of the housing. This makes it possible
to internally coat a second lateral wall 31 defining said
suction side room opposite to said first lateral wall by a
thicker insulating layer 47 than the insulating layer 48 on
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the first lateral wall.

[0050] It also appears from Figs 6 and 9 that it is pos-
sible to internally coat the top wall 24 of the housing by
an insulating layer 49 being thicker than the insulating
layer 50 covering the bottom 27 of the suction side room.
In the present case the insulating layers 48 and 50 have
a thickness of 50 mm, whereas the layers 47 and 49 have
a thickness of 100 mm. These increased thicknesses of
the insulating layers resultin a reduction primarily of nois-
es of lower frequencies, which has been shown when
measuring noises of the octave bands around 125 Hz,
250 Hz and 500 Hz.

[0051] Furthermore, it is shown that the duct fan ac-
cording to this embodiment is provided with a lid 51 piv-
oted upwards for obtaining access to the interior of the
pressure side room. The impeller 6 with motor may be
secured to this lid.

[0052] Fig 10illustrates a ductfan according to a fourth
embodiment of the invention corresponding to that ac-
cording to Figs 6-9 except for the fact that it has no pro-
longed suction side room part, so that there is neither
any insulating layer under any top wall of the suction side
room. It is also shown how said single plate 18 is differ-
ently bent in the part thereof closest to the first end wall
10 for showing that the angle of the part 18e made to the
part 18a may be arbitrarily chosen.

[0053] Finally, Fig 11 shows a duct fan according to a
fifth embodiment of the invention, which differs from that
according to Fig 10 by the fact that it has no insulating
layers at all. This design is particularly advantageous in
narrow rooms where little space is available and sound
or fire insulation is not too important.

[0054] The invention is of course not in any way re-
stricted to the embodiments thereof described above, but
many possibilities to modifications thereof would be ap-
parent for a person with ordinary skill in the art without
departing from the basic idea of the invention as defined
in the appended claims.

[0055] Itis pointed out that the definitions top, bottom
and lateral with respect to the walls of the housing is not
to be interpreted as a requirement that a duct fan is to
be arranged in operation thereof with these parts accord-
ingly located, i.e. with the top wall at the top, but these
definitions have been used for clearly defining the duct
fan according to the invention and other orientations of
these walls in operation of the fan are conceivable.

Claims

1. Aductfanadapted to be arranged in a duct for trans-
port of air between an upstream duct part and a
downstream duct part, said fan comprising a housing
(4) having substantially the shape of a rectangular
parallelepiped, said housing containing a fan mem-
ber in the form of a radial impeller (6) having the axis
of rotation substantially perpendicular to the direc-
tion of the main transport of air from an inlet to an
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outlet of the housing and a motor (7) for rotation
thereof, an inlet member (8) defining an opening (9)
in a first end wall (10) of the housing and adapted to
connect a suction side room (11) of the housing to
a said upstream duct part (3) for sucking air in there-
from, an outlet member (13) defining an opening (14)
in a second end wall (15) of the housing opposite to
said first end wall and adapted to connect a pressure
side room (16) of said housing to a said downstream
duct part (2) for exhausting air thereto and a member
dividing the interior of said housing into a said suction
side room and a pressure side room,

characterizedin that said inlet member (8) and said
outlet member (13) have a circular cross-section for
connecting the duct fan to ducts with a circular cross-
section, that said dividing member is formed by one
single plate (18) connected at a first end thereof to
a part of said housing close to said first end wall and
at an opposite second end thereof to a part of the
housing close to said second end wall and that said
single plate extends laterally in a direction substan-
tially perpendicularly to the axis of rotation of said
impeller and to the direction of the main transport of
air from said inlet member to said outlet member for
connecting to opposite lateral walls (31, 32) of said
housing for forming a partition wall between said suc-
tion side room (11) and said pressure side room (16).

A duct fan according to claim 1, characterized in
that said single plate (18) also forms a wall (18a) for
connecting the suction side of said fan member to
said suction side room (11).

A duct fan according to claim 1 or 2, characterized
in that said single plate (18) is arranged to extend
substantially diagonally through said housing (4)
from a first connecting location (19) in the upper re-
gion close to said first end wall (10) to a second con-
necting location (20) in the lower region close to said
second end wall (15), and that the fan member (6)
is arranged in the pressure side room (16) thus re-
stricted by said single plate.

A duct fan according to claims 2 and 3, character-
ized in that said single plate (18) is bent to have a
first part (18a) forming a wall extending substantially
in parallel with bottom (27) and top (24) walls of said
housing for connecting the suction side (35) of the
fan member to said suction side room (11).

A duct fan according to any of the preceding claims,
characterized in that a part (18a) of said single
plate forms a wall for connecting the suction side
(35) of the fan member (6, 7) to said suction side
room (11) and provides a nozzle (36) from said suc-
tion side room opening into said fan member by a
flange formed in said single plate (18).
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A duct fan according to any of the preceding claims,
characterized in that said single plate (18) is
formed by a plate being substantially rectangular in
a flat state thereof and being shaped.

A duct fan according to any of the preceding claims,
characterized in that the impeller (6) has blades
(39) curved backwards with respect to the rotation
direction of the impeller.

A duct fan according to any of the preceding claims,
characterized in that, when viewing the housing
(4) in the direction of the axis of rotation (40) of the
impeller (6), the axis of the rotation of the impeller is
offset with respect to a straight line extending
through said housing from the centre of the inlet
opening (9) to the centre of the outlet opening (14).

A duct fan according to claim 8, characterized in
that the impeller (6) is so positioned in said pressure
side room (16) that lateral walls of the housing re-
stricting the pressure side room jointly act as a shell
surrounding the impeller while increasing the dis-
tance thereto in the direction of rotation of the impel-
ler towards said outlet member (13).

A duct fan according to any of the preceding claims,
characterized in that it comprises a further plate
(42) fixedly secured to at least one wall (28) of the
housing (4) and extending in said pressure side room
(16) substantially in parallel with the top wall (24) of
the housing, and that the impeller (6) with motor (7)
is suspended in this further plate.

A duct fan according to any of the preceding claims,
characterizedin that it is an insulated duct fan with
walls (10, 15, 24, 27, 31, 32) defining said housing
at least partially internally coated by an insulating
layer (22, 23, 25, 26, 29, 30, 47-50) of a material for
sound or sound and fire insulating the fan with re-
spect to the exterior.

A duct fan according to claim 11, characterized in
that said single plate (18) is connected at a first end
thereof to a plate (21) of said housing forming said
first end wall (10) and at an opposite second end
thereof to a plate (28) of the housing forming said
second end wall (15) through a respective connect-
ing member extending through said insulating layer.

A duct fan according to claim 3 or 4 and any of the
other preceding claims, characterized in that said
single plate (18) is bent to have a second part (18b)
extending downwards for connecting to said second
end wall plate (28).

A duct fan according to any of claims 11 and 3, 4 or
13 and any of the other preceding claims, charac-
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terized in that said single plate (18) is bent to have
a third part (18d) extending upwards at a distance
to an insulating layer (22) on said first end wall (10)
of the housing for reaching a top wall insulating layer
(23) of the housing at a distance to said first end wall
insulating layer and a fourth part (18e) connecting
to said third part and bent to extend further towards
said first end wall (10) for connecting to a plate (21)
of said housing forming said first end wall.

A duct fan according claim 11 and any of the other
preceding claims, characterized in that said single
plate (18) is bent along the opposite borders thereof
extending along an opposite said lateral housing wall
(31, 32) each so as to form edge plate portions (33)
extending in parallel with a respective lateral wall
insulating layer (29, 30) and bearing thereagainst.

A duct fan according to claim 11 and any of claims
12-15 not dependent upon claim 10, characterized
in that the impeller (6) with motor (7) is suspended
in a plate (24) internally coated with a said insulating
layer (23) while forming at least a part of the top wall
of said housing (4) and designed as a lid hinged with
respectto the rest of the housing for enabling pivoting
of this lid upwards for lifting the impeller with motor
out of said housing for inspection, maintenance
and/or cleaning.

A duct fan according to claim 11, characterized in
that only walls (24, 27, 31, 32) of said housing de-
fining said suction side room (11, 11°) are internally
coated with a said insulating layer (47-50).

A duct fan according to claim 17, characterized in
that at least the bottom (27) and opposite lateral
walls (31, 32) of said suction side room are internally
coated with a said insulating layer (47, 48, 50).

A duct fan according to claim 17 or 18, character-
ized in that, when viewing the housing (4) in the
direction of the axis of rotation of the impeller (6),
said inlet member is offset with respect to a straight
line extending through said housing at equal distanc-
es to the outer lateral limitations (45, 46) of the hous-
ing so as to be displaced towards a first such lateral
limitation (45) defined by a first lateral wall (32) of
the housing, and that a second lateral wall (31) de-
fining said suction side room (11, 11’) opposite to
said first lateral wall is internally coated by a thicker
insulating layer (47) than the insulating layer (48) on
said first lateral wall.

A duct fan according to any of claims 17-19, char-
acterized in that said suction side room (11) is pro-
longed in the direction opposite to the direction of
the main transport of air from the inlet to the outlet
of the housing by a part (11’) extending towards the
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inlet beyond the limitation (44) of the pressure side
room (16) closest to said inlet by at least 20%, at
least 50%, at least 100%, 100-300% or 100-200%
of the longitudinal extension of said housing from the
outlet member (13) to said limitation (44) of the pres-
sure side room for forming a prolonged suction side
room beyond said pressure side room limitation.

A duct fan according to claim 20, characterized in
that said prolonged part (11°) of the suction side
room has a top wall (24), the two lateral walls (31,
32) as well as the bottom (27) thereof internally coat-
ed by a said insulating layer (47-50).

A duct fan according to claim 21, characterized in
that the top wall (24) of said prolonged part (11’) of
the suction side room is coated by an insulating layer
(49) being thicker than the insulating layer (50) cov-
ering the bottom of said prolonged part.

A duct fan according to claims 19 and 22, charac-
terized in that said thicker insulating layers (47, 49)
coating said second lateral wall (31) and said top
wall (24) are substantially equally thick.

A duct fan according to claim 19, 22 or 23, charac-
terized in that said thicker insulating layer (47, 49)
has a thickness exceeding the thickness of said other
insulating layer (48, 50) by at least 50% or by
75-125%.
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