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Description

TECHNICAL FIELD

�[0001] The present invention relates to a blower device
and an outdoor unit for air conditioner.

BACKGROUND ART

�[0002] For example (see also JP 03 267 600 A), an
outdoor unit for air conditioner is, as shown in Fig. 1
through Fig. 3, constituted such that a blower device 3
composed of a propeller fan 4 having a plurality of (e.g.
three) blades 13, 13, 13 formed on the outer periphery
of a hub 14 that functions as the center of rotation, a bell
mouth 5 disposed on the outer radial side of the propeller
fan 4 for separating a suction area X and a blowoff area
Y, and a fan guard 6 disposed on the blowoff side of the
propeller fan 4, is disposed downstream from a heat ex-
changer 2 in a casing 1. Inside of the casing 1 is divided
into a heat exchange chamber 8 and a machine chamber
9 by a dividing board 7. In the heat exchange chamber
8, there are disposed a heat exchanger 2 having an L-
shaped cross section that faces air suction ports 10, 10
formed on the back side and on one lateral side of the
casing 1, and a blower device 3 disposed downstream
from the heat exchanger 2, whereas in the machine
chamber 9, a compressor 11 is disposed. Reference nu-
meral 12 denotes a fan motor.
�[0003] Other than the above-�constituted outdoor unit
for air conditioner, equipment such as ventilating fans
and air cleaners may also adopt the similarly constituted
blower device 3 (i.e., a blower device composed of a
propeller fan 4, a bell mouth 5 disposed outside of the
propeller fan 4 for separating a suction area and a blowoff
area, and a fan guard 6 disposed on the blowoff side of
the propeller fan).
�[0004] In the case of the above- �constituted blower de-
vice 3, as shown in Fig. 4, the typical structure was to
suck air from the front side and from the outer peripheral
portion of the propeller fan 4, where a height H1 that is
the height of a portion of the bell mouth 5 overlapped with
an outer peripheral portion P of a blade 13 of the propeller
fan 4 is H1/H0 = 0.25 to 0.40 when expressed as a ratio
to an axis directional height H0 of the outer peripheral
portion P of the blade 13.
�[0005] When the propeller fan 4 is operated as shown
in Fig. 5 and Fig. 6, pressure difference between a pos-
itive pressure surface 13a and a negative pressure sur-
face 13b of the blade 13 becomes large, as a conse-
quence of which on the outer peripheral portion not sur-
rounded by the bell mouth 5, a wing tip vortex E is gen-
erated on the outer peripheral portion (i.e., the wing tip)
P of the blade 13 by a leakage flow w from the positive
pressure surface 13a to the negative pressure surface
13b. The wing tip vortex E, as shown in Fig. 7, grows
toward the downstream side, travels between the blades
13, 13, 13 and collides with the fan guard 6 on the blowoff

side, thereby generating airflow turbulence e around
blades 6a, 6a ... constituting the fan guard 6, which
makes one of the noise emitting sources of the fan guard
6. Reference numeral 6b denotes a support rib 6b for
supporting the blades 6a, 6a ... . It is noted that airflows
expressed by chain lines in Fig. 7 occur in a position
symmetrical to the position of airflows expressed by solid
lines (i.e., a position opposite to the center of rotation),
though they are shown on the same cross section for
convenience of description.
�[0006] For improving aerodynamic performance of the
propeller fan 4, some fans have a blade 13 having a thick
airfoil shape as typified by airfoil wings. In the case of a
propeller fan having such thick airfoil-�shaped blade 13,
a single- �unit fan (in the state without a casing surrounding
the fan and a fan guard on the blowoff side) achieves
considerable improvement of blowing performance and
reduction of noise compared to a propeller fan having a
blade 13’ in a thin plate shape whose thickness is ap-
proximately constant (e.g. about 3 mm) as shown in Fig.
8B. More particularly, in the case of the thin plate-�shaped
blade 13’ as shown in Fig. 8B, airflow turbulence e’ due
to separation occurs even on the blade surface and the
airflow turbulence e’ is also large on a trailing edge portion
B, while in the case of the thick airfoil- �shaped blade 13
as shown in Fig. 8A, separation on the blade surface is
restrained and airflow turbulence e due to separation oc-
curs only on the trailing edge portion B, thereby achieving
improvement of blowing performance and reduction of
noise.
�[0007] However, in the case of the propeller fan 4 hav-
ing the above-�described thick airfoil- �shaped blade 13,
pressure difference between the positive pressure sur-
face 13a and the negative pressure surface 13b of the
blade 13 becomes larger than that in the case of the fan
having the thin plate-�shaped blade 13’, so that with the
height of the bell mouth 5 being set in the range of H1/H0
= 0.25 to 0.40 as described above, a wing tip vortex E
that occurs and grows on the outer peripheral potion (i.e.
wing tip) P of the blade 13 becomes larger than that in
the case of the fan having a thin plate-�shaped blade 13’.
As a result, noise generated from the fan guard 6 by
collision of the wing tip vortex E and the fan guard 6 on
the blowoff side of the propeller fan becomes larger than
those in the case of the fan having the thin plate-�shaped
blade 13’.
�[0008] Although a thicker airfoil blade enables consid-
erable improvement of blowing performance and reduc-
tion of noise in a single-�unit fan, the fan used in the state
of being built in a blower device suffers larger noise gen-
erated in the fan guard. In recent years, modification of
the blade shape has been conducted to reduce noise of
a fan itself, and therefore in the blower device, noise gen-
erated in the fan guard is more serious than the noise
from the propeller fan. As a consequence, how to reduce
noise generated from the fan guard is a main object in
development of the blower device.
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DISCLOSURE OF THE INVENTION

�[0009] In view of the above description, it is an object
of the present invention to restrain generation and growth
of a wing tip vortex on an outer peripheral portion of the
blade that is not surrounded by a bell mouth for reducing
noise (i.e. operation noise) generated by collision of the
wing tip vortex and a fan guard on a blowoff side of a
propeller fan.
�[0010] In order to achieve the above object, there is
provided a blower device comprising: a propeller fan 4
having a plurality of blades 13, 13 ... in a thick airfoil shape
as typified by airfoil wings formed on an outer periphery
of a hub 14 that functions as a center of rotation; a bell
mouth 5 disposed on an outer radial side of the propeller
fan 4 for separating a suction area X and a blowoff area
Y; and a fan guard 6 disposed on a blowoff side of the
propeller fan 4,
the bell mouth 5 being composed of a suction side circular
arc portion 5a positioned on a suction side, a blowoff side
circular arc 5b positioned on a blowoff side, and a cylinder
portion 5c positioned in between the blowoff side circular
arc 5b and the suction side circular arc portion 5a, a ratio
of H1/H0 being set in a range of H1/H0 = 0.40 to 0.65
where H1 denotes a height of a portion of an axis direc-
tional height of the bell mouth 5 that is overlapped with
an outer peripheral portion P of each of the blade 13,
while H0 denotes an axis directional height of the outer
peripheral portion P of each of the blade 13.
�[0011] The above structure makes it possible to re-
strain growth of a leakage flow (i.e., a wing tip vortex E)
from the positive pressure surface 13a to the negative
pressure surface 13b of the blade 13 in a part of the outer
peripheral portion P of the blade 13 not surrounded by
the bell mouth 5 while maintaining a suction flow from
the outer peripheral portion P of the blade 13. This makes
it possible to reduce noise generated from the fan guard
6 by collision of the wing tip vortex E with the fan guard
6 on the blowoff side, resulting in forming remarkable
contribution to decline of operation noise. It is noted that
in the case of H1/H0<0.40, a growth area of the wing tip
vortex E (i.e., a part of the outer peripheral portion P of
the blade 3 not surrounded by the bell mouth 5) becomes
too large, which makes interference noise by the wing
tip vortex E and the fan guard 6 large, whereas in the
case of H1/H0>0.65, an area on the suction side of the
fan becomes too small, and an increased flow velocity
makes noise on the suction side large. Because of the
above reasons, the ratio of H1/H0 is preferably set in the
range of H1/H0 = 0.40 to 0.65. It is noted that measure-
ment of blowing noise of the present invention (i.e., the
blower device incorporating a propeller fan having a plu-
rality of thick airfoil-�shaped blades as typified by airfoil
wings) with a value of H1/H0 being varied provided a result
expressed by a solid line in Fig. 13. This result also indi-
cates that the ratio of H1/H0 is preferably set in the range
of H1/H0 = 0.40 to 0.65. It is noted that a dotted line in
Fig. 13 expresses a measurement result of blowing noise

generated by a blower device incorporating a propeller
fan having a plurality of thin plate-�shaped blades for com-
parison with the present invention.
�[0012] In one embodiment of the present invention, the
cylinder portion 5c of the bell mouth 5 is overlapped with
the outer peripheral portion P of each of the blade 13,
and a ratio of H2/H0 is set in a range of H2/H0 = 0.25 to
0.50 where H2 denotes an axis directional height of the
cylinder portion 5c. Therefore, the cylinder portion 5c of
the bell mouth 5 makes it possible to restrain growth of
a leakage flow (i.e., a wing tip vortex E) from the positive
pressure surface 13a to the negative pressure surface
13b of the blade 13. If the axis directional height H2 of
the cylinder portion 5c is too small compared to the axis
directional height H0 of the outer peripheral portion P of
the blade 13 (i.e., in the case of H2/H0<0.25), a growth
area of the wing tip vortex E (i.e., a part of the outer
peripheral portion P of the blade 3 not surrounded by the
cylinder portion 5c of the bell mouth) becomes too large,
making an effect of the cylinder portion 5c for restraining
growth of the wing tip vortex E insufficient, thereby in-
creasing interference noise by the wing tip vortex E and
the fan guard 6. If the axis directional height H2 of the
cylinder portion 5c is too large compared to the axis di-
rectional height H0 of the outer peripheral portion P of
the blade 13 (i.e., in the case of H2/H0>0.50), curvature
radiuses of the circular arc portions 5a, 5b on the suction
side and the blowoff side become too small, which dis-
turbs air from smoothly flowing in and out, thereby caus-
ing turbulence and increasing noise. Because of the
above reasons, the ratio of H2/H0 is preferably set in the
range of H2/H0 =0.25 to 0.50. It is noted that measure-
ment of blowing noise of the present invention (i.e., the
blower device incorporating a propeller fan having a plu-
rality of thick airfoil-�shaped blades as typified by airfoil
wings) with a value of H2/H0 being varied provided a result
shown in Fig. 14. This result also indicates that the ratio
of H2/H0 is preferably set in the range of H2/H0 = 0.25 to
0.50.
�[0013] In one embodiment of the present invention, a
start position of a circular arc of the blowoff side circular
arc portion 5b in the bell mouth 5 is approximately iden-
tical to a position of a trailing edge portion B of each of
the blade 13. Therefore, a trailing edge B of the blade 3
is away from the fan guard 6 by a size equivalent to the
radius of the blowoff side circular arc portion 5b of the
bell mouth 5, so that blowoff velocity is reduced and an
airflow W blown from the trailing edge B of the blade 3
is smoothly spread toward outside without being sepa-
rated from the blowoff side circular arc portion 5b of the
bell mouth 5, which enables reduction of velocity without
causing turbulence till the airflow reaches the fan guard
6, thereby implementing reduction of interference noise
with the fan guard 6.
�[0014] Also, there is provided an outdoor unit for air
conditioner comprising the blower device 3 and a heat
exchanger 2 disposed on a suction side of the blower
device 3. This outdoor unit for air conditioner can reduce
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operation noise.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0015]

Fig. 1 is a front view showing a general outdoor unit
for air conditioner;
Fig. 2 is a cross sectional view taken along line II-�II
of Fig. 1;
Fig. 3 is a cross sectional view taken along line III-
III of Fig. 1;
Fig. 4 is a cross sectional view showing a conven-
tional propeller fan equipped with a bell mouth;
Fig. 5 is an enlarged perspective view showing a
substantial part of a conventional propeller fan
equipped with a bell mouth for explaining formation
state of a wing tip vortex;
Fig. 6 is a cross sectional view showing a propeller
fan for explaining a formation state of a wing tip vor-
tex;
Fig. 7 is an enlarged fragmentary cross sectional
view showing an interference state of an airflow
blown from a conventional propeller fan equipped
with a bell mouth and a fan guard;
Fig. 8A is a schematic view showing a state of an
airflow that flows around an airfoil wing, while Fig.
8B is a schematic view showing a state of an airflow
that flows around a thin plate wing;
Fig. 9A is a cross sectional view showing an airfoil
wing, while Fig. 9B to Fig. 9D are cross sectional
views showing three kinds of airfoil wings having a
special form;
Fig. 10 is a cross sectional view showing a propeller
fan equipped with a bell mouth for use in a blower
device according to an embodiment of the present
invention;
Fig. 11 is an enlarged cross sectional view showing
a substantial part of a propeller fan equipped with a
bell mouth for use in a blower device according to
an embodiment of the present invention for explain-
ing a formation state of a wing tip vortex;
Fig. 12 is an enlarged fragmentary cross sectional
view showing an interference state of an airflow
blown from a propeller fan and a fan guard in an
outdoor unit for air conditioner using a blower device
according to an embodiment of the present inven-
tion;
Fig. 13 is a characteristic graph showing changes of
blowing noise by H1/H0 in the case of a propeller fan
equipped with a bell mouth for use in a blower device
according to an embodiment of the present invention
(embodiment) and in the case of a propeller fan
equipped with a bell mouth having a thin plate-
shaped blade (conventional example);
Fig. 14 is a characteristic graph showing changes of
blowing noise by H2/H0 in the case of a propeller fan
equipped with a bell mouth for use in a blower device

according to an embodiment of the present inven-
tion;
Fig. 15 is a view showing a single-�unit test of a pro-
peller fan equipped with a bell mouth for use in a
blower device according to an embodiment of the
present invention;
Fig. 16 is a characteristic graph showing changes of
blowing noise by H3/H0 in a single-�unit test of a pro-
peller fan equipped with a bell mouth for use in a
blower device according to an embodiment of the
present invention;
Fig. 17A to Fig. 17D are schematic views showing
modified examples with positional relation between
a blade of a propeller fan and a bell mouth being
changed; and
Fig. 18 is a characteristic graph showing changes of
blowing noise by H1/H0 in the case of a propeller fan
equipped with a bell mouth shown in Fig. 17A (com-
parative example) and in the case of a propeller fan
equipped with a bell mouth shown in Fig. 17D (em-
bodiment).

BEST MODE FOR CARRYING OUT THE INVENTION

�[0016] Hereinafter, embodiments of the present inven-
tion will be described with reference to accompanying
drawings.
�[0017] The blower device 3, which is for use in an out-
door unit for air conditioner shown in Fig. 1 to Fig. 3 like
the device described in the technical field chapter, is com-
posed of a propeller fan 4 having a plurality of (e.g. three)
blades 13, 13, 13 formed on the outer periphery of a
cylinder-�shaped hub 14 that functions as the center of
rotation, a bell mouth 5 disposed outside of the propeller
fan 4 for separating a suction area X and a blowoff area
Y, and a fan guard 6 disposed on the blowoff side of the
propeller fan 4.
�[0018] The outdoor unit for air conditioner is constitut-
ed such that the inside of a hexahedron-�shaped casing
1 is divided into a heat exchange chamber 8 and a ma-
chine chamber 9 by a dividing board 7. In the heat ex-
change chamber 8, there are disposed a heat exchanger
2 having an L-�shaped cross section that faces air suction
ports 10, 10 formed on the back side and on one lateral
side of the casing 1, and a blower device 3 disposed
downstream from the heat exchanger 2, whereas in the
machine chamber 9, a compressor 11 is disposed. Ref-
erence numeral 12 denotes a fan motor.
�[0019] As each of the blade 13, those having the shape
of an airfoil wing shown in Fig. 8A are adopted, but similar-
shaped airfoil wings having a special form are also adopt-
able.
�[0020] The airfoil wing having a special form includes
those shown in Figs. 9B to 9D. The airfoil wing having a
special form shown in Fig. 9B is in the shape of an airfoil
which has a swelling portion in a leading edge F, and
whose wing thickness is sharply reduced from the swell-
ing portion and then gradually reduced toward a trailing
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edge B. The airfoil wing having a special form shown in
Fig. 9C is in the shape of an airfoil which has a circular
arc portion in the leading edge F and whose wing thick-
ness is gradually reduced toward the trailing edge B. The
airfoil wing having a special form shown in Fig. 9D is in
the shape of an airfoil which has a trailing edge F having
the shape of a circular arc and whose wing thickness is
once increased toward the trailing edge B, then sharply
reduced, and gradually reduced toward the trailing edge
B. These airfoil wings having a special form have capa-
bility similar to the airfoil wing.
�[0021] In the present embodiment, as shown in Fig.
10, the bell mouth 5 is composed of a suction side circular
arc portion 5a positioned on a suction side, a blowoff side
circular arc 5b positioned on a blowoff side, and a cylinder
portion 5c positioned in between the blowoff side circular
arc portion 5b and the suction side circular arc portion
5a, and the trailing edge B of the propeller fan 4 is dis-
posed in the position corresponding to the outer edge of
the cylinder portion 5c of the bell mouth 5 (in other words,
a start position of the circular arc of the blowoff side cir-
cular arc portion 5b in the bell mouth 5 is approximately
identical to the position of the trailing edge portion B of
the blade 13).
�[0022] Also in the blower device 3, a ratio of H1/H0 is
set in a range of H1/H0 = 0.40 to 0.65 where H1 denotes
a height of a portion of an axis directional height of the
bell mouth 5 that is overlapped with an outer peripheral
portion P of the blade 13, while H0 denotes an axis di-
rectional height of the outer peripheral portion P of the
blade 13.
�[0023] As shown in Fig. 11 and Fig. 12, the above set-
ting makes it possible to restrain growth of a leakage flow
(i.e., a wing tip vortex E) from the positive pressure sur-
face 13a to the negative pressure surface 13b of the
blade 13 in a part of the outer peripheral portion P of the
blade 13 not surrounded by the bell mouth 5 while main-
taining a suction flow from the outer peripheral portion P
of the blade 13. Comparison with the case of Fig. 5 and
Fig. 7 proves that the wing tip vortex E is downsized.
Consequently, noise generated from the fan guard 6 by
collision of the wing tip vortex E with the fan guard 6 on
the blowoff side may be reduced, resulting in formation
of remarkable contribution to decline of operation noise.
It is noted that in the case of H1/H0<0.40, a growth area
of the wing tip vortex E (i.e., a part of the outer peripheral
portion P of the blade 3 not surrounded by the bell mouth
5) becomes too large, which makes interference noise
by the wing tip vortex E and the fan guard 6 large, where-
as in the case of H1/H0>0.65, an area on the suction side
of the fan becomes too small, and an increased flow ve-
locity makes noise on the suction side large. Because of
the above reasons, the ratio of H1/H0 is preferably set in
the range of H1/H0 = 0.40 to 0.65.
�[0024] It is noted that measurement of blowing noise
of the present invention (i.e., the blower device incorpo-
rating a propeller fan having a plurality of thick airfoil-
shaped blades as typified by airfoil wings) with a value

of H1/H0 being varied provided a result expressed by a
solid line in Fig. 13. This result also indicates that the
ratio of H1/H0 is preferably set in the range of H1/H0 =
0.40 to 0.65. It is noted that a dotted line in Fig. 13 ex-
presses a measurement result of blowing noise gener-
ated by a blower device incorporating a propeller fan hav-
ing a plurality of thin plate-�shaped blades for comparison
with the present invention.
�[0025] Further in the blower device 3, as shown in Fig.
10, the cylinder portion 5c of the bell mouth 5 is over-
lapped with the outer peripheral portion P of each of the
blade 13, and a ratio of H2/H0 is set in the range of H2/H0
= 0.25 to 0.50 where H2 denotes an axis directional height
of the cylinder portion 5c.
�[0026] The above setting makes it possible to restrain
growth of a leakage flow (i.e., a wing tip vortex E) from
the positive pressure surface 13a to the negative pres-
sure surface 13b of the blade 13 by the presence of the
cylinder portion 5c of the bell mouth 5. If the axis direc-
tional height H2 of the cylinder portion 5c is too small
compared to the axis directional height H0 of the outer
peripheral portion P of the blade 13 (i.e., in the case of
H2/H0<0.25), a growth area of the wing tip vortex E (i.e.,
a part of the outer peripheral portion P of the blade 3 not
surrounded by the cylinder portion 5c of the bell mouth)
becomes too large, making an effect of the cylinder por-
tion 5c for restraining growth of the wing tip vortex E in-
sufficient, thereby increasing interference noise by the
wing tip vortex E and the fan guard 6. If the axis directional
height H2 of the cylinder portion 5c is too large compared
to the axis directional height H0 of the outer peripheral
portion P of the blade 13 (i.e., in the case of H2/H0>0.50),
an area on the suction side of the fan becomes too small
and an increased flow velocity increases noise on the
suction side. Because of the above reasons, the ratio of
H2/H0 is preferably set in the range of H2/H0 =0.25 to 0.50.
�[0027] It is noted that measurement of blowing noise
of the present invention (i.e., the blower device incorpo-
rating a propeller fan having a plurality of thick airfoil-
shaped blades as typified by airfoil wings) with a value
of H2/H0 being varied provided a result shown in Fig. 14.
This result also indicates that the ratio of H2/H0 is pref-
erably set in the range of H2/H0 = 0.25 to 0.50.
�[0028] The propeller fan 4 equipped with a bell mouth
for use in the blower device 3 as the present invention
underwent a single-�unit test under the following proce-
dure.
�[0029] More particularly, as shown in Fig. 15, a fan
motor 12 was secured on a supporting base 15 to set the
propeller fan 4 equipped with a bell mouth in a specified
position, and a highly directional microphone 16 was set
on the suction side of the propeller fan 4 for collecting
operation noise by operating the propeller fan 4. Then,
the test was carried out with a value of H3, a height of
the bell mouth 5 and a value of H0, an axis directional
height of the blade 13 being changed, and a result shown
in Fig. 16 was obtained.
�[0030] According to the result, in the case of a single-

7 8 



EP 1 357 296 B1

6

5

10

15

20

25

30

35

40

45

50

55

unit fan, blowing noise can be reduced by decreasing the
height H3 of the bell mouth 5 for narrowing an area of the
blade 13 surrounded by the bell mouth 5 (i.e., to decrease
H3/H0) and increasing a suction amount by the blade 13
from the outer periphery. Decrease of the height H3 of
the bell mouth 5 increases an area for a wing tip vortex
to occur and develop and locally enlarges turbulence in
the outer peripheral portion of the blade 13, so that blow-
ing noise is considered to increase, though in actuality
the blowing noise decreases as shown in Fig. 16. This
is because i) there is no increase of the blowing noise
due to interference noise by a wing tip vortex and a fan
guard without the presence of the fan guard on the blow-
off side, and ii) reducing the height of a bell mouth ex-
pands an outer peripheral area of the blade, which brings
about reduction and equalization of suction velocity, re-
sulting in increase of noise reduction effect.
�[0031] Like the present embodiment, however, with
the presence of a fan guard on the blowoff side, a lower
height of a bell mouth is not necessarily better and so
there is an optimum position as described above.
�[0032] Furthermore in the present embodiment, a start
position of the circular arc of the blowoff side circular arc
portion 5b in the bell mouth 5 is set approximately iden-
tical to a position of the trailing edge B of each of the
blade 13. Consequently, a trailing edge B of the blade 3
is away from the fan guard 6 by a size equivalent to the
radius of the blowoff side circular arc portion 5b of the
bell mouth 5, so that blowoff velocity is reduced and an
airflow W blown from the trailing edge B of the blade 3
is smoothly spread toward outside without being sepa-
rated from the blowoff side circular arc portion 5b of the
bell mouth 5, which enables reduction of velocity without
causing turbulence till the airflow reaches the fan guard
6, thereby implementing reduction of interference noise
with the fan guard 6.
�[0033] For example, as shown in Fig. 17A, if the blowoff
side circular arc portion of the bell mouth 5 is removed,
the blowoff airflow W becomes a rapid enlarged flow to
generate turbulence e. If the blowoff side circular arc por-
tion of the bell mouth 5 is removed and the fan guard 6
is set closer to the trailing edge B of the blade 13 as
shown in Fig. 17B, interference noise by the blowoff air-
flow W and the fan guard 6 becomes large. If a taper-
shaped expanded portion 5d is formed from upstream to
the trailing edge B of the blade 3 on the blowoff side of
the bell mouth 5 as shown in Fig. 17C, turbulence e is
generated in a space between the outer periphery of the
blade 13 and the taper- �shaped expanded portion 5d,
which increases interference noise with the fan guard 6.
Because of the above reasons, a start position of the
circular arc of the blowoff side circular arc portion 5b in
the bell mouth 5 is preferably set approximately identical
to a position of the trailing edge B of each of the blade 13.
�[0034] As shown in Fig. 17A, blowing noises in the case
where the blowoff side circular arc portion of the bell
mouth 5 is removed (hereinbelow referred to as a refer-
ence example) and in the case where a start position of

the circular arc of the blowoff side circular arc portion 5b
in the bell mouth 5 is set approximately identical to a
position of the trailing edge B of each of the blade 13
(hereinbelow referred to as a present embodiment) were
measured with a value of H1/H0 varied, and a result
shown in Fig. 18 was obtained. This also indicates that
device of the present embodiment contributes to reduc-
tion of noise.

INDUSTRIAL APPLICABILITY

�[0035] The present invention is applied to a blower de-
vice enabling reduction of operation noise by restraining
generation of a wing tip vortex on a propeller fan, and to
an outdoor unit for air conditioner using the same.

Claims

1. A blower device comprising: a propeller fan (4) hav-
ing a plurality of blades (13), (13) in a thick airfoil
shape as typified by airfoil wings formed on an outer
periphery of a hub (14) that functions as a center of
rotation; a bell mouth (5) disposed on an outer radial
side of the propeller fan (4) for separating a suction
area (X) and a blowoff area (Y); and a fan guard (6)
disposed on a blowoff side of the propeller fan (4),
characterized in that
the bell mouth (5) being composed of a suction side
circular arc portion (5a) positioned on a suction side,
a blowoff side circular arc (5b) positioned on a blow-
off side, and a cylinder portion (5c) positioned in be-
tween the blowoff side circular arc (5b) and the suc-
tion side circular arc portion (5a), a ratio of H1/H0
being set in a range of H1/H0 = 0.40 to 0.65 where
H1 denotes a height of a portion of an axis directional
height of the bell mouth (5) that is overlapped with
an outer peripheral portion (P) of each of the blade
(13), while H0 denotes an axis directional height of
the outer peripheral portion (P) of each of the blade
(13).

2. The blower device as defined in Claim 1, wherein
the cylinder portion (5c) of the bell mouth (5) is over-
lapped with the outer peripheral portion (P) of each
of the blade (13), and a ratio of H2/H0 is set in a range
of H2/H0 = 0.25 to 0.50 where H2 denotes an axis
directional height of the cylinder portion (5c).

3. The blower device as defined in Claim 1 or 2, wherein
a start position of a circular arc of the blowoff side
circular arc portion (5b) in the bell mouth (5) is ap-
proximately identical to a position of a trailing edge
portion (B) of each of the blade (13).

4. An outdoor unit for air conditioner comprising the
blower device (3) as defined in any one of Claim 1
to Claim 3 and a heat exchanger (2) disposed on a

9 10 
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suction side of the blower device (3).

Patentansprüche

1. Lüftervorrichtung umfassend: ein Propellergebläse
(4), das mehrere Blätter (13) in einer dicken Tragflä-
chenform aufweist wie es typisch ist für Tragflächen-
flügel, die an einem äußeren Umfang einer Nabe
(14) ausgebildet sind, die als Drehpunkt wirkt; ein
Trichter (5) angeordnet an einer radial äußeren Seite
des Propellergebläses (4), um einen Ansaugbereich
(X) und einen Abblasbereich (Y) abzutrennen; und
ein Lüftergitter (6), angeordnet auf einer Abblasseite
des Propellergebläses (4), dadurch gekennzeich-
net, dass
der Trichter (5) gebildet ist durch einen ansaugsei-
tigen Kreisbogenabschnitt (5a) angeordnet auf einer
Ansaugseite, einen abblasseitigen Kreisbogen (5b)
angeordnet auf einer Abblasseite, und einen zylin-
drischen Abschnitt (5c) angeordnet zwischen dem
abblasseitigen Kreisbogen (5b) und dem ansaugsei-
tigen Kreisbogenabschnitt (5a), wobei ein Verhältnis
von H1/H0 in einem Bereich von H1/H0=0,40 bis 0,65
gesetzt ist, wobei H1 eine Höhe eines Abschnitts ei-
ner achsengerichteten Höhe des Trichters (5) be-
zeichnet, der von einem Abschnitt (P) des äußeren
Umfangs jedes Blattes (13) überlappt ist, während
H0 eine achsengerichtete Höhe des Abschnitts (P)
jedes Blattes (13) bezeichnet.

2. Lüftervorrichtung nach Anspruch 1, wobei der zylin-
drische Abschnitt (5c) des Trichters (5) von dem Ab-
schnitt (P) des äußeren Umfangs jedes Blattes (13)
überlappt ist und ein Verhältnis von H2/H0 gesetzt
ist in einem Bereich von H2/H0=0,25 bis 0,50, wobei
H2 eine achsengerichtete Höhe des zylindrischen
Abschnitts (5c) bezeichnet.

3. Lüftervorrichtung nach Anspruch 1 oder 2, wobei ei-
ne Anfangsposition des Kreisbogens des abblassei-
tigen Kreisbogenabschnitts (5b) in dem Trichter (5)
ungefähr identisch mit einer Position eines Flügel-
hinterkantenabschnitts (B) jedes Blattes (13) ist.

4. Freiluftbaugruppe für Klimaanlagen, umfassend ei-
ne Lüftervorrichtung (3) nach einem der Ansprüche
1 bis 3 und einen Wärmetauscher (2) angeordnet
auf einer Ansaugseite der Lüftervorrichtung (3).

Revendications

1. Dispositif soufflant comprenant : un ventilateur héli-
coïdal (4) possédant une pluralité d’aubes (13), (13)
ayant une forme de profil d’aile épais ressemblant à
des ailes de surfaces portantes et formées sur une
périphérie externe d’un moyeu (14) qui fonctionne

comme un centre de rotation ; un pavillon (5) disposé
sur un côté radial externe du ventilateur hélicoïdal
(4) afin de séparer une zone d’aspiration (X) d’une
zone d’extraction (Y) ; et un protège-�ventilateur (6)
disposé sur un côté d’extraction du ventilateur héli-
coïdal (4), caractérisé en ce que
le pavillon (5) est composé d’une partie d’arc circu-
laire de côté d’aspiration (5a) positionnée sur un côté
aspiration, d’un arc circulaire de côté d’extraction
(5b) positionné sur un côté d’extraction, et d’un partie
de cylindre (5c) positionnée entre l’arc circulaire du
côté d’extraction (5b) et la partie d’arc circulaire de
côté d’aspiration (5a), un rapport H1/H0 étant défini
dans une gamme de H1/H0 = 0,40 à 0,65, où H1
indique une hauteur d’une partie d’une hauteur di-
rectionnelle d’axe du pavillon (5) qui est chevauchée
par une partie périphérique externe (P) de chacune
des aubes (13), tandis que H0 indique une hauteur
directionnelle d’axe de la partie périphérique externe
(P) de chacune des aubes (13).

2. Dispositif soufflant selon la revendication 1, dans le-
quel la partie de cylindre (5c) du pavillon (5) est che-
vauchée par la partie périphérique externe (P) de
chacune des aubes (13), et un rapport H2/H0 est dé-
fini dans une gamme de H2/H0 = 0,25 à 0,50, où H2
indique une hauteur directionnelle d’axe de la partie
de cylindre (5c).

3. Dispositif soufflant selon la revendication 1 ou 2,
dans lequel
une position de départ d’un arc circulaire de la partie
d’arc circulaire de côté d’extraction (5b) dans le pa-
villon (5) est approximativement identique à une po-
sition d’une partie de bord de fuite (B) de chacune
des aubes (13).

4. Unité extérieure destiné à un climatiseur compre-
nant le dispositif soufflant (3) selon l’une quelconque
des revendications 1 à 3 et un échangeur thermique
(2) disposé sur un côté d’aspiration du dispositif souf-
flant (3).
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