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(54) Centrifugal blower

(57)  Acentrifugal blower (1) comprises a multiblade
fan (6, 7) having a plurality of blades (5) disposed
around a rotary shaft (3, 4) in the circumferential direc-
tion, and a casing (10, 11) containing the multiblade fan
(6, 7), wherein air sucked through an air intake port (12,
13, 15, 16) opened on the casing (10, 11) is sucked from
a radial inside to a radial outside through a portion be-
tween adjacent blades (5). In the blower (1), a bellmouth

(18, 19, 20, 21) having a diameter increasing toward an
outside of the casing (10, 11) is provided to the air intake
port (12, 13, 15, 16). The bellmouth (18, 19, 20, 21) can
be easily provided without using a complicated mold and
without increase of number of parts. By the bellmouth
(18,19, 20, 21), the blast performance of the blower may
be improved, and the generation of noise from the blow-
er may be suppressed.
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Description

[0001] The present invention relates to a centrifugal
blower, and, more specifically, to a centrifugal blower
suitable particularly for an air conditioning system for ve-
hicles, in which a bellmouth is provided to an air intake
port of a casing.

[0002] A conventional centrifugal blower used in an
air conditioning system for vehicles is constructed, for
example, as shown in Figs. 7 and 8 (for example, JP-A-
8-109897). In Fig. 7, a centrifugal blower 100 has a mo-
tor 101, and multiblade fans 104 and 105 are provided
on the ends of rotary shafts 102 and 103 connected to
the motor 101. Fans 104 and 105 are contained in cas-
ings 106 and 107, respectively. Air intake ports 108 and
109 are provided on both sides of casing 106, and air
intake ports 111 and 112 are provided on both sides of
casing 107. Air sucked through air intake ports 108 and
109 is discharged from the radial inside of fan 104 to the
radial outside of the fan 104, and sent to a heater unit
(not shown) of an air conditioning system through a flow
path 110 formed in casing 106. Similarly, air sucked
through air intake ports 111 and 112 is discharged from
the radial inside of fan 105 to the radial outside of the
fan 105, and sent to the heater unit of the air conditioning
system through a flow path 113 formed in casing 107.
Each of casings 106 and 107 are formed from two cas-
ing forming members 114 and 115 capable of being di-
vided into each other in the arrow directions (in the radial
direction of the multiblade fan) shown in Fig. 8.

[0003] In a centrifugal blower, generally it is consid-
ered that, if a bellmouth is provided to each air intake
port, because residence or back flow of air near the air
intake port is prevented and the air flow may be stabi-
lized, reduction of blast performance and generation of
noise at the time of air suction may be prevented. In the
above-described centrifugal blower, however, if a bell-
mouth is provided to each of casings 106 and 107 inte-
grally with the casing, the structure of a mold for molding
the casing may become complicated. Therefore, at least
in a double-axis type centrifugal blower as described
above, a centrifugal blower having a bellmouth on each
air intake port integrally with the air intake port has not
been known as long as the inventor of the present in-
vention has investigated. In a single-axis type centrifu-
gal blower, although a structure as shown in Fig.9,
where a bellmouth 116 having a diameter decreasing
toward the inside of casing 117 is provided to an air in-
take port 118 integrally with the air intake port, is known
(for example, JP-A-3-100399), this bellmouth 116 ex-
tends toward the inside of casing 117, and therefore, the
mold for molding the casing also may become compli-
cated and a sliding mechanism for divided molds may
be required for setting and removing of the molds. Fur-
ther, particularly to a double-axis type centrifugal blow-
er, application of such a structure of bellmouth 116 re-
quiring complicated molds may be difficult.

[0004] On the other hand, evenifitisintended to form
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such a bellmouth separately and attach it to an air intake
port after assembly, particularly in a double-axis type
centrifugal blower as described above, because axes
102 and 103 and motor 101 exist, it may be difficult to
attach a bellmouth 116 to each of air intake ports 109
and 112. Further, the number of parts increases, and the
cost for manufacturing the blower may increase.
[0005] It would be desirable to provide a centrifugal
blower which can easily provide a bellmouth to each air
intake port without use of a complicated mold for mold-
ing a casing forming member and without increase of
number of parts, thereby effectively preventing reduc-
tion of the blast performance of the blower and genera-
tion of noise from the blower.

[0006] A centrifugal blower according to the present
invention comprises a multiblade fan having a plurality
of blades disposed around a rotary shaft in the circum-
ferential direction, and a casing containing the multib-
lade fan, and air sucked through an air intake port
opened on the casing is sucked from a radial inside to
a radial outside through a portion between adjacent
blades. The centrifugal blower is characterized in that a
bellmouth having a diameter increasing toward an out-
side of the casing is provided to the air intake port.
[0007] In the centrifugal blower according to the
present invention, the casing may be made of a resin.
Further, the bellmouth may be formed integrally with the
casing. In the structure where the bellmouth is formed
integrally with the casing, the number of parts is reduced
as compared with a case where the bellmouth is formed
separately from the casing. Further, when the casing is
molded (for example, injection molding), it becomes
possible to mold the casing and the bellmouth simulta-
neously. Therefore, the cost for manufacturing the cas-
ing, ultimately, the whole of the blower, may be reduced.
[0008] Further, the casing may be formed from a plu-
rality of casing forming members capable of being divid-
ed into each other in a radial direction of the multiblade
fan. For example, it is preferred that the casing is formed
from two casing forming members capable of being di-
vided into each other in the radial direction of the multi-
blade fan. By forming the casing from a plurality of cas-
ing forming members, when the bellmouth is molded in-
tegrally with the casing, each casing forming member
having a bellmouth forming portion with a complicated
shape may be easily molded with a simple mold which
does not have a complicated structure such as a slide
structure. Therefore, the cost of the mold may be re-
duced. Further, by making the structure of the mold sim-
ple without using a slide structure and the like, the du-
rability and the reliability of the mold may be increased,
and the quality of the casing forming members may be
improved.

[0009] The present invention may be applied to both
of a single-axis type centrifugal blower, in which a multi-
blade fan is provided on one side of a rotary shaft, and
a double-axis type centrifugal blower, in which the multi-
blade fan is provided on each end of the rotary shaft to
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form a double-axis type fan structure. In particular, the
advantage according to the present invention is great in
a case where the present invention is applied to a dou-
ble-axis type centrifugal blower.

[0010] In the above-described centrifugal blower ac-
cording to the present invention, since the bellmouth
having a diameter increasing toward the outside of the
casing is provided to the air intake port opened on the
casing, residence and back flow of air near the air intake
port may be prevented, and the air flow may be stabi-
lized. Therefore, decrease of the blast performance as-
cribed to reduction of the amount of sucked air and gen-
eration of noise at the time of air suction may be effec-
tively prevented. Since this bellmouth extends toward
the outside of the casing, when the casing forming mem-
beris molded, the bellmouth portion may be easily mold-
ed integrally with the casing forming member by a sim-
ple mold without a complicated slide structure and the
like. Further, increase of the number parts may be pre-
vented by forming the bellmouth portion integrally with
the casing forming member. Especially, the bellmouth
may be easily formed by forming the casing from a plu-
rality of casing forming members capable of being divid-
ed into each other in the radial direction of the multiblade
fan.

[0011] Thus, inthe presentinvention, a desirable bell-
mouth may be formed on each air intake port easily and
inexpensively without using a complicated mold struc-
ture. In particular, by applying the present invention to
a double-axis type centrifugal blower, a centrifugal blow-
er having a desirable property may be manufactured
easily and inexpensively.

[0012] Further features and advantages of the
present invention will be understood from the following
detailed description of the preferred embodiment of the
present invention with reference to the accompanying
figures, of which:

Fig. 1 is a vertical sectional view of a centrifugal
blower according to an embodiment of the present
invention.

Fig. 2 is a side view of the centrifugal blower depict-
ed in Fig. 1.

Fig. 3 is an enlarged partial sectional view of a por-
tion of an air intake port of the centrifugal blower
depicted in Fig. 1.

Fig. 4 is an enlarged side view of a multiblade fan
of the centrifugal blower depicted in Fig. 1.

Fig. 5 is a graph showing the relationship between
a flow rate coefficient and a pressure coefficient in
the centrifugal blower depicted in Fig. 1 and in a
conventional centrifugal blower having no bell-
mouth.

Fig. 6 is a graph showing the relationship between
an air amount and a static pressure in the centrifu-
gal blower depicted in Fig. 1 and in a conventional
centrifugal blower having no bellmouth.

Fig. 7 is a vertical sectional view of a conventional
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centrifugal blower.

Fig. 8 is a side view of the centrifugal blower depict-
ed in Fig. 7.

Fig. 9 is an enlarged partial sectional view of a por-
tion of an air intake port of another conventional
centrifugal blower.

[0013] Figs. 1 to 4 show a centrifugal blower accord-
ing to an embodiment of the present invention. In this
embodiment, a centrifugal blower 1 is constructed as a
blower used in an air conditioning system for vehicles.
Centrifugal blower 1 has a motor 2, and it is constructed
as a double-axis type centrifugal blower. Multiblade fans
6 and 7 each having a plurality of blades 5 are provided
at the ends of rotary shafts 3 and 4 of motor 2. The plu-
rality of blades 5 are disposed around each of rotary
shafts 3 and 4 in the circumferential direction, as shown
in Fig. 4. Each of rotary shafts 3 and 4 are connected to
the plurality of blades 5 via a drive plate 8 formed as a
disc-like plate, and the drive plates 8 and blades 5 are
rotated accompanying with the rotation of rotary shafts
3 and 4 in a predetermined direction as shown by the
arrow in Fig. 4. A connectionring 9 is provided on blades
5 of each of multiblade fans 6 and 7 for connecting the
blades 5 to each other and reinforcing and maintaining
the connection formation.

[0014] Multiblade fans 6 and 7 are contained in scroll-
type casings 10 and 11, respectively. Air intake ports 12
and 13 are opened on casing 10, and air sucked through
air intake ports 12 and 13 is discharged from the radial
inside of multiblade fan 6 to the radial outside of the
multiblade fan 6. The discharged air is sent to a heater
unit (not shown) of an air conditioning system through
a flow path 14. Similarly, air intake ports 15 and 16 are
opened on casing 11, and air sucked through air intake
ports 15 and 16 is discharged from the radial inside of
multiblade fan 7 to the radial outside of the multiblade
fan 7.

[0015] The discharged air is sent to the heater unit of
the air conditioning system through a flow path 17.
[0016] Bellmouths 18, 19, 20 and 21 are provided to
respective air intake ports 12, 13, 15 and 16. Each of
bellmouths 18, 19, 20 and 21 extends from each of air
intake ports 12, 13, 15 and 16 toward the outside of cas-
ing 10 or 11, and the diameter of each bellmouth in-
creases toward the outside of the casing. Further, each
of bellmouths 18, 19, 20 and 21 is formed integrally with
casing 10 or 11. Each casing with each bellmouth is
formed from, for example, a resin.

[0017] As shown in Figs. 1 and 2, each of casings 10
and 11 is formed from two casing forming members 22
and 23 capable of being divided into each other in the
radial direction of multiblade fan 6 or 7. On each casing
forming member 22 or 23, a semi-circular bellmouth
forming portion 24 or 25 is provided.

[0018] Divided casing forming members 22 and 23
forms casing 10 or 11 by being connected to each other,
and each bellmouth having a circular shape is formed
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by connection of bellmouth forming portions 24 and 25
at the time of the formation of casing 10 or 11.

[0019] Further, in this embodiment, casing forming
members 22 and 23 are formed so as to be divided in
the arrow directions shown in Fig. 2. Therefore, by de-
signing the parting lines of molds for molding casing
forming members 22 and 23 so as to meet with the di-
vision lines shown in Fig. 2, bellmouth forming portions
24 and 25 may be easily molded integrally with casing
forming members 22 and 23 without using a complicat-
ed structure such as a slide mechanism and the like.
[0020] In the centrifugal blower 1 thus constructed,
since bellmouths 18, 19, 20 and 21 each having a diam-
eter increasing toward the outside of each casing are
provided to respective air intake ports 12, 13, 15and 16
of respective casings 10 and 11, residence and back
flow of air near each air intake port may be appropriately
prevented, the air flow from each air intake port to the
inside of each casing may be stabilized, and the pres-
sure loss may be reduced. Therefore, because the var-
iation of the amount of sent air ascribed to the variation
of the amount of sucked air may be suppressed, the
blast performance may be stabilized and improved and
a desirable blast performance may be maintained. Fur-
ther, because residence of air is prevented, noise gen-
erated at the time of air suction may be suppressed, and
a quiet blower may be realized.

[0021] The relationship between the flow rate coeffi-
cient and the pressure coefficient in the above-de-
scribed centrifugal blower 1 and in the conventional cen-
trifugal blower 100 having no bellmouth shown in Fig. 7
is shown in Fig. 5. Further, the relationship between the
air amount (amount of blown air) and the static pressure
in the above-described centrifugal blower 1 and in the
conventional centrifugal blower 100 having no bell-
mouth shown in Fig. 7 is shown in Fig. 6. As is evident
from Fig. 5, in the centrifugal blower 1 of this embodi-
ment, even if the flow rate (the flow rate coefficient) is
increased, the pressure loss is suppressed small (the
pressure coefficient is maintained to be high), as com-
pared with those in the conventional centrifugal blower
100. Further, as is evident from Fig. 6, in the centrifugal
blower 1 of this embodiment, a usage range for an air
conditioning system, which exists between the resist-
ance curve at the time of minimum load and the resist-
ance curve at the time of maximum load, is enlarged as
compared with that in the conventional centrifugal blow-
er 100, and the advantage for improving the blast per-
formance is exhibited.

[0022] Thus, the above-described centrifugal blower
1 having the respective bellmouths exhibits an excellent
performance. Further, in this embodiment, since bell-
mouths 18 and 19 are formed integrally with casing 10
and bellmouths 20 and 21 are formed integrally with cas-
ing 11, the number of parts does not increase, and the
cost up due to increase of the number of parts may be
prevented. Furthermore, since casing forming members
22 and 23 and bellmouth forming portions 24 and 25
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extending toward the outside of the casing forming
members can be simultaneously molded by using a sim-
ple mold without employing a complicated structure
such as a slide mechanism, the cost for the molding and
the cost for manufacturing the mold may be greatly re-
duced.

[0023] Although the above-described centrifugal
blower 1 is explained as to a double-axis type centrifugal
blower, the presentinvention may be applied to a single-
axis type centrifugal blower.

Claims

1. A centrifugal blower comprising a multiblade fan
having a plurality of blades disposed around a rota-
ry shaftin the circumferential direction, and a casing
containing said multiblade fan, wherein air sucked
through an air intake port opened on said casing is
sucked from a radial inside to a radial outside
through a portion between adjacent blades, char-
acterized in that a bellmouth having a diameter in-
creasing toward an outside of said casing is provid-
ed to said air intake port.

2. The centrifugal blower according to claim 1, where-
in said bellmouth is formed integrally with said cas-

ing.

3. The centrifugal blower according to claim 1 or 2,
wherein said casing is formed from a plurality of
casing forming members capable of being divided
into each other in a radial direction of said multib-
lade fan.

4. The centrifugal blower according to any of claims 1
to 3, wherein said multiblade fan is provided on
each end of said rotary shaft to form a double-axis
type fan.
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