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Description
Field
[0001] The present disclosure relates to a sound at-

tenuator that reduces duct noise.
Background

[0002] Duct blowers that supply and discharge air
through ducts are widely used for ventilation applications.
When a discharge side of such a duct blower is indoors,
duct-borne ventilation noise may be perceptibly objec-
tionable, and noise reduction is desired. Additionally,
even when the discharge side is outdoors, itis necessary
to avoid noise emission to neighboring houses because
many houses are built close together in an urban area,
and noise reduction is desired as in the case where the
discharge side is indoors. For such a purpose, a sound
attenuator including a sound absorbing material is used
together with a duct blower. The sound attenuator is con-
nected to the middle of the duct or directly mounted on
the duct blower.

[0003] A heat exchange ventilator that supplies and
discharges air at the same time involves achieving sound
attenuation in both a supply air duct and an exhaust duct.
When sound attenuators are separately installed in the
supply air duct and the exhaust duct, the number of steps
of installation work increases. Thus, in order to reduce
the number of steps, a combined sound attenuator ca-
pable of achieving sound attenuation in a plurality of ducts
is used in some cases. Patent Literature 1 discloses a
combined sound attenuator that achieves sound attenu-
ation in a suction side and a discharge side for each of
supply air and exhaust air. The combined sound attenu-
ator is more expensive than a single pipe sound attenu-
ator that achieves sound attenuation in only one duct,
but installation work of the combined sound attenuator
is easier than in a case where the single pipe sound at-
tenuator is installed in each of a plurality of ducts.

Citation List
Patent Literature

[0004]
2642215

Patent Literature 1: European Patent No.

Summary
Technical Problem

[0005] The combined sound attenuator integrally in-
cludes a plurality of air passages and a sound attenuating
member that achieves sound attenuation in each air pas-
sage, and thus is larger in size than the single pipe sound
attenuator. This has led to a problematic difficulty in se-
curing an installation space for a combined sound atten-
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uator capable of preventing noise transmission to rooms
of a building or outside of the building.

[0006] The present disclosure has been made in view
of the above, and an object of the present disclosure is
to provide a combined type of sound attenuator that has
a small increase in its size, and can prevent noise trans-
mission to rooms of a building or outside of the building.

Solution to Problem

[0007] In order to solve the above-described problem
and achieve the object, a sound attenuator according to
the present disclosure is a sound attenuator to be con-
nected to a ventilator to supply and discharge air, the
sound attenuator comprising: a housing having a rectan-
gular parallelepiped box shape; and air passage forming
members disposed within the housing and defining, with-
in the housing, a supply air suction side chamber to be
connected to a suction air passage on a supply air side
of the ventilator, a supply air discharge side chamber to
be connected to a discharge air passage on the supply
air side of the ventilator, an exhaust air suction side cham-
ber to be connected to a suction air passage on an ex-
haust air side of the ventilator, and an exhaust air dis-
charge side chamber to be connected to a discharge air
passage on the exhaust air side of the ventilator. The air
passage forming members include a portion defining the
supply air discharge side chamber and a portion defining
the supply air suction side chamber, the portion defining
the supply air discharge side chamber being larger in
volume than the portion defining the supply air suction
side chamber. The air passage forming members include
a portion defining the exhaust air discharge side cham-
ber, and a portion defining the exhaust air suction side
chamber, the portion defining the exhaust air discharge
side chamber being larger in volume than the portion
defining the exhaust air suction side chamber.

Advantageous Effects of Invention

[0008] The blower according to the present disclosure
is of a combined type, has a small increase in its size,
and can prevent noise transmission to rooms of a building
or outside of the building.

Brief Description of Drawings
[0009]

FIG. 1 is a perspective view of a sound attenuator
according to a first embodiment.

FIG. 2 is a perspective view of aduct blower on which
the sound attenuator according to the first embodi-
ment is to be mounted.

FIG. 3 is a view illustrating the sound attenuator ac-
cording to the first embodiment and the duct blower
as assembled together.

FIG. 4 is a cross-sectional view of the sound atten-
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uator according to the first embodiment.

FIG. 5 is a cross-sectional view of the sound atten-
uator according to the first embodiment.

FIG. 6is a cross-sectional view of a sound attenuator
according to a second embodiment.

FIG. 7 is a cross-sectional view of a sound attenuator
according to a third embodiment.

Description of Embodiments

[0010] A sound attenuator according to embodiments
will be hereinafter described in detail with reference to
the drawings.

First Embodiment.

[0011] FIG. 1 is a perspective view of a sound attenu-
ator according to a first embodiment. A sound attenuator
2 includes a housing 8 having a rectangular parallelepi-
ped box shape. The housing 8 includes a first surface 8a
and a second surface 8b facing the first surface 8a. Each
of the first surface 8a and the second surface 8b has
discharge ports 3a and suction ports 3b. Note that the
first surface 8a and the second surface 8b may be an
upper surface and a lower surface, of the housing 8, or
may be two lateral side surfaces of the housing 8, the
two lateral side surfaces facing each other.

[0012] FIG. 2is a perspective view of a duct blower on
which the sound attenuator according to the first embod-
iment is to be mounted. In FIG. 2, outlined arrows repre-
sent airflows. A duct blower 1 has, on its one surface, a
supply air inlet 1a, a supply air outlet 1b, an exhaust air
inlet 1c, and an exhaust air outlet 1d. Air drawn through
the supply air inlet 1a is discharged from the supply air
outlet 1b. Air drawn through the exhaust air inlet 1c is
discharged from the exhaust air outlet 1d.

[0013] FIG. 3is aview illustrating the sound attenuator
according to the first embodiment and the duct blower
as assembled together. The sound attenuator 2 accord-
ing to the first embodiment is connected directly to the
duct blower 1 that is a ventilator that supplies and dis-
charges air. When the sound attenuator 2 is connected
to the duct blower 1, the first surface 8a is in contact with
a housing of the duct blower 1. Additionally, although not
illustrated, the discharge ports 3a and the suction ports
3b formed on the second surface 8b are connected to a
supply air suction duct, a supply air discharge duct, an
exhaust air suction duct, and an exhaust air discharge
duct. The supply air suction duct, which is a duct for re-
ceiving outside air from the outside of a building, defines
a suction air passage on a supply air side. The supply
air discharge duct, which is a duct for supplying air to
rooms of the building, defines a discharge air passage
on the supply air side. The exhaust air suction duct, which
is a duct for receiving room air, defines a suction air pas-
sage on an exhaust air side. The exhaust air discharge
duct, which is a duct for discharging air to the outside of
the building, defines a discharge air passage on the ex-
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haust air side. The sound attenuator 2 dampens noise
generated in the ductblower 1, and reduces transmission
of the noise to the rooms of the building or the outside of
the building through the supply air suction duct, the sup-
ply air discharge duct, the exhaust air suction duct, and
the exhaust air discharge duct.

[0014] FIGS. 4 and 5 are each a cross-sectional view
of the sound attenuator according to the first embodi-
ment. FIG. 4 illustrates a cross section of the sound at-
tenuator 2 taken in the direction of arrows IV-1V in FIG.
3. FIG. 5 illustrates a cross section of the sound attenu-
ator 2 taken in the direction of arrows V-V in FIG. 3. Note
that although FIG. 5 illustrates a cross section passing
through a supply air discharge side chamber 5a and a
supply air suction side chamber 5b, a cross section pass-
ing through an exhaust air discharge side chamber 5c
and an exhaust air suction side chamber 5d is also similar
in cross-sectional structure to the cross section illustrated
in FIG. 5. The sound attenuator 2 includes partitions 4
that divide the inside of the housing 8 into four rooms 9a,
9b, 9¢, and 9d. The rooms 9a, 9b, 9c, and 9d include air
passage forming members 6 that define, within the hous-
ing 8, the supply air discharge side chamber 5a, the sup-
ply air suction side chamber 5b, the exhaust air discharge
side chamber 5c¢, and the exhaust air suction side cham-
ber 5d. Each of the supply air suction side chamber 5b
and the exhaust air suction side chamber 5d has the dis-
charge port 3a on the first surface 8a and the suction port
3b on the second surface 8b. Each of the supply air dis-
charge side chamber 5a and the exhaust air discharge
side chamber 5c¢ has the suction port 3b on the first sur-
face 8a and the discharge port 3a on the second surface
8b. The room 9a having the supply air discharge side
chamber 5a formed therein is larger in capacity than the
room 9b having the supply air suction side chamber 5b
formed therein. Additionally, the room 9c having the ex-
haust air discharge side chamber 5c formed therein is
larger in capacity than the room 9d having the exhaust
air suction side chamber 5d formed therein.

[0015] Additionally, the suction port 3b and the dis-
charge port 3a of each of the supply air discharge side
chamber 5a and the exhaust air discharge side chamber
5c are at different positions in a plane parallel to the first
surface 8a and the second surface 8b. On the other hand,
the suction port 3b and the discharge port 3a of each of
the supply air suction side chamber 5b and the exhaust
air suction side chamber 5d are at the same position in
a plane parallel to the first surface 8a and the second
surface 8b.

[0016] The suction port 3b of the supply air suction side
chamber 5b is connected to the supply air suction duct
leading to the outside of the building. The discharge port
3a of the exhaust air discharge side chamber 5c¢ is con-
nected to the exhaust air discharge duct leading to the
outside of the building. The discharge port 3a of the sup-
ply air discharge side chamber 5a is connected to the
supply air discharge duct leading into the rooms of the
building. The suction port 3b of the exhaust air suction
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side chamber 5d is connected to the exhaust air suction
duct leading into the rooms of the building. As described
above, the sound attenuator 2 is a combined sound at-
tenuator that achieves sound attenuation in the plurality
of ducts. The discharge port 3a and the suction port 3b
of each of the supply air discharge side chamber 5a, the
supply air suction side chamber 5b, the exhaust air dis-
charge side chamber 5¢, and the exhaust air suction side
chamber 5d have the same air passage areas.

[0017] Theair passage forming members 6 include first
sound attenuating materials 6a defining the supply air
discharge side chamber 5a and the exhaust air discharge
side chamber 5¢, and second sound attenuating materi-
als 6b defining the supply air suction side chamber 5b
and the exhaust air suction side chamber 5d. Each of the
first sound attenuating materials 6a is a porous sound
absorbing material, and each of the second sound atten-
uating materials 6b is foamed plastic. The second sound
attenuating material 6b may be a porous sound absorb-
ing material.

[0018] The air passage forming members 6 include a
portion defining the supply air discharge side chamber
5a, and a portion defining the supply air suction side
chamber 5b. Since the room 9a having the supply air
discharge side chamber 5a formed therein is larger in
capacity than the room 9b having the supply air suction
side chamber 5b formed therein, the portion defining the
supply air discharge side chamber 5a is larger in volume
than the portion defining the supply air suction side cham-
ber 5b. Moreover, since the discharge port 3a and the
suction port 3b of each of the supply air discharge side
chamber 5a, the supply air suction side chamber 5b, the
exhaust air discharge side chamber 5c¢, and the exhaust
air suction side chamber 5d have the same air passage
areas, the following relationship is satisfied:
(Va/S)>(Vb/S), where Va represents the capacity of the
room 9a, Vb represents the capacity of the room 9b, and
S represents the air passage area of each of the dis-
charge port 3a and the suction port 3b. Thus, the supply
air discharge side chamber 5a is better in sound attenu-
ation performance than the supply air suction side cham-
ber 5b.

[0019] The air passage forming members 6 further in-
clude a portion defining the exhaust air discharge side
chamber 5¢, and a portion defining the exhaust air suction
side chamber 5d. Similarly, since the room 9c having the
exhaust air discharge side chamber 5c¢ formed therein is
larger in capacity than the room 9d having the exhaust
air suction side chamber 5d formed therein, the portion
defining the exhaust air discharge side chamber 5c is
larger in volume than the portion defining the exhaust air
suction side chamber 5d. Moreover, since the discharge
port 3a and the suction port 3b of each of the supply air
discharge side chamber 5a, the supply air suction side
chamber 5b, the exhaust air discharge side chamber 5c,
and the exhaust air suction side chamber 5d have the
same air passage areas, the following relationship is sat-
isfied: (Vc/S)>(Vd/S), where Vc represents the capacity
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of the room 9c, Vd represents the capacity of the room
9d, and S represents the air passage area of each of the
discharge port 3a and the respective suction port 3b.
Thus, the exhaust air discharge side chamber 5c is better
in sound attenuation performance than the exhaust air
suction side chamber 5d.

[0020] Additionally, the portion of the air passage form-
ing member 6, which defines the supply air discharge
side chamber 5a, is larger in volume than at least one of
the portions of the air passage forming members 6, which
define the supply air suction side chamber 5b, the ex-
haust air discharge side chamber 5¢, and the exhaust air
suction side chamber 5d. That is, the portion of the air
passage forming member 6, which defines the supply air
discharge side chamber 5a, is not the smallest in volume
of the portions of the air passage forming members 6,
which define the other chambers. If the portion of the air
passage forming member 6, which defines the supply air
discharge side chamber 5a, is the smallest in volume of
the portions of the air passage forming members 6, which
define the other chambers, the noise generated in the
duct blower 1 is likely to be transmitted to the rooms of
the building through the supply air discharge side cham-
ber 5a. However, in the sound attenuator 2 according to
the first embodiment, such a phenomenon is reduced.
[0021] Additionally, the suction port 3b and the dis-
charge port 3a of each of the supply air discharge side
chamber 5a and the exhaust air discharge side chamber
5c are at different positions in a plane parallel to the first
surface 8a and the second surface 8b, thereby prevent-
ing direct passage of the noise generated in the duct
blower 1 through the supply air discharge side chamber
5a or the exhaust air discharge side chamber 5c. That
is, the noise generated in the duct blower 1 is easily
dampened in the supply air discharge side chamber 5a
or the exhaust air discharge side chamber 5c.

[0022] Each of the supply air discharge side chamber
5a and the exhaust air discharge side chamber 5¢ has a
straight air passage between the suction port 3b and the
discharge port 3a. Since the supply air discharge side
chamber 5a or the exhaust air discharge side chamber
5c has the straight air passage between the suction port
3bandthe discharge port 3a, the amount of the first sound
attenuating materials 6a disposed in the rooms 9a and
9c divided by the partitions 4 can be increased to improve
sound attenuation performance, and the rapid expansion
and rapid contraction of the air passage area can be re-
duced to obtain a low pressure loss in the air passage
within the chamber.

[0023] Additionally, each of the supply air suction side
chamber 5b and the exhaust air suction side chamber
5d has a constant cross-sectional area of the air passage
between the suction port 3b and the discharge port 3a.
Since each of the supply air suction side chamber 5b and
the exhaust air suction side chamber 5d has the constant
cross-sectional area of the air passage between the suc-
tion port 3b and the discharge port 3a, the amount of the
second sound attenuating materials 6b disposed in the
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rooms 9b and 9d divided by the partitions 4 can be in-
creased to improve sound attenuation performance, and
the rapid expansion and rapid contraction of the air pas-
sage area can be reduced to obtain a low pressure loss
in the air passage within the chamber.

[0024] Note that it suffices for the air passage forming
members 6 to be disposed at least in the room 9a having
the supply air discharge side chamber 5a formed therein
and the room 9c having the exhaust air discharge side
chamber 5c formed therein.

[0025] In the sound attenuator 2 according to the first
embodiment, the air passage forming members 6 have
the portion defining the supply air discharge side cham-
ber 5a downstream of the duct blower 1 as a noise source
in a direction of airflows generated by the duct blower 1,
and the portion defining the supply air suction side cham-
ber 5b upstream of the duct blower 1 in the direction of
airflows. The portion defining the supply air discharge
side chamber 5a is larger in volume than the portion de-
fining the supply air suction side chamber 5b. This can
improve the sound attenuation properties of the supply
air discharge side chamber 5a in which the noise travels
in the same direction as the direction of the airflows. As
for the exhaust air side, similarly, the air passage forming
members 6 have the portion defining the exhaust air dis-
charge side chamber 5¢ downstream of the duct blower
1 as a noise source in a direction of airflows generated
by the duct blower 1, and the portion defining the exhaust
air suction side chamber 5d upstream of the duct blower
1 in the direction of airflows. The portion defining the ex-
haust air discharge side chamber 5c is larger in volume
than the portion defining the exhaust air suction side
chamber 5d. This can improve the sound attenuation
properties of the exhaust air discharge side chamber 5¢
in which the noise travels in the same direction as the
direction of the airflows.

[0026] If the air passage forming members 6 of all the
rooms 9a, 9b, 9c, and 9d have the same sizes, the at-
tempt to prevent noise transmission to rooms of the build-
ing or outside of the building through the supply air dis-
charge side chamber 5a and the exhaust air discharge
side chamber 5c causes excessive sound attenuation
performance in the supply air suction side chamber 5b
and the exhaust air suction side chamber 5d and causes
excessive increase in a size of the housing 8. On the
other hand, if the supply air discharge side chamber 5a
and the exhaust air discharge side chamber 5¢ have the
same sound attenuation performance as the sound at-
tenuation performance that prevents the noise transmis-
sion to rooms of the building or outside of the building
through the supply air suction side chamber 5b and the
exhaust air suction side chamber 5d, the sound attenu-
ation performance in the supply air discharge side cham-
ber 5a and the exhaust air discharge side chamber 5c is
insufficient, which causes the noise transmission to the
rooms of the building or the outside of the building. In the
sound attenuator 2 according to the first embodiment,
the portions of the air passage forming members 6, which

10

15

20

25

30

35

40

45

50

55

define the discharge side chambers downstream of the
duct blower 1 as a noise source in the direction of the
airflows, are larger in volume than the portions of the air
passage forming members 6, which define the suction
side chambers upstream of the duct blower 1 in the di-
rection of the airflows. This can reduce an increase in
the size of the sound attenuator 2, and prevent noise
transmission to rooms of the building or outside of the
building, as compared with the case where the air pas-
sage forming members 6 of all the rooms 9a, 9b, 9¢c, and
9d have the same sizes.

[0027] Note thatthe above description has been made
taking an example in which the sound attenuator 2 in-
cludes the suction side chamber and the discharge side
chamber for each of the supply air and the exhaust air.
In another example, the sound attenuator 2 may include
the suction side chamber and the discharge side cham-
ber for only one of the supply air and the exhaust air.
That is, the sound attenuator 2 may include at least one
suction side chamber and at least one discharge side
chamber.

Second Embodiment.

[0028] FIG. 6 is a cross-sectional view of a sound at-
tenuator according to a second embodiment. A sound
attenuator 2 according to the second embodiment is dif-
ferent from the sound attenuator 2 according to the first
embodiment in that the individual air passage forming
members 6 having constant thicknesses along inner
walls of the supply air discharge side chamber 5a and
the exhaust air discharge side chamber 5c. The other
parts are similar to those of the sound attenuator 2 ac-
cording to the first embodiment, and thus redundant de-
scription is omitted.

[0029] As with the sound attenuator 2 according to the
first embodiment, the sound attenuator 2 according to
the second embodiment has a small increase in its size
and can prevent noise transmission to rooms of the build-
ing or outside of the building, as compared with the case
where the air passage forming members 6 of all the
rooms 9a, 9b, 9c, and 9d have the same sizes.

Third Embodiment.

[0030] FIG. 7 is a cross-sectional view of a sound at-
tenuator according to a third embodiment. A sound at-
tenuator 2 according to the third embodiment is different
from the sound attenuator 2 according to the first embod-
iment in that a perforated plate 7 is disposed on each of
surfaces of the individual air passage forming members
6 within the supply air discharge side chamber 5a and
the exhaust air discharge side chamber 5c. The other
parts are similar to those of the sound attenuator 2 ac-
cording to the first embodiment, and thus redundant de-
scription is omitted.

[0031] The perforated plate 7 is a resonator sound ab-
sorbing material having a plurality of holes at regular in-
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tervals. The perforated plate 7 dissipates sound of a spe-
cificfrequency determined by a hole diameter. The sound
attenuator 2 according to the third embodiment has a
sound attenuation effect greater than that of the sound
attenuator 2 according to the first embodiment in terms
of sound of a specific frequency determined by the hole
diameter of the perforated plate 7.

[0032] The configurations described in the above em-
bodiments merely illustrate examples of the contents of
the present invention. The configurations may be com-
bined with other well-known techniques, and some of the
configurations may be omitted or changed without de-
parting from the scope of the invention.

Reference Signs List

[0033] 1 duct blower; 1a supply air inlet; 1b supply air
outlet; 1c exhaust air inlet; 1d exhaust air outlet; 3a dis-
charge port; 3b suction port; 2 sound attenuator; 4 par-
tition; 5a supply air discharge side chamber; 5b supply
air suction side chamber; 5c exhaust air discharge side
chamber; 5d exhaust air suction side chamber; 6 air pas-
sage forming member; 6a first sound attenuating mate-
rial; 6b second sound attenuating material; 7 perforated
plate; 8 housing; 8a first surface; 8b second surface; and
9a, 9b, 9¢, 9d room.

Claims

1. A sound attenuator to be connected to a ventilator
to supply and discharge air, the sound attenuator
comprising:

a housing having a rectangular parallelepiped
box shape; and

air passage forming members disposed within
the housing and defining, within the housing, a
supply air suction side chamber to be connected
to a suction air passage on a supply air side of
the ventilator, a supply air discharge side cham-
ber to be connected to a discharge air passage
on the supply air side of the ventilator, an ex-
haust air suction side chamber to be connected
to a suction air passage on an exhaust air side
of the ventilator, and an exhaust air discharge
side chamber to be connected to a discharge air
passage on the exhaust air side of the ventilator,
wherein

the air passage forming members include a por-
tion defining the supply air discharge side cham-
ber and a portion defining the supply air suction
side chamber, the portion defining the supply air
discharge side chamber being larger in volume
than the portion defining the supply air suction
side chamber, and

the air passage forming members include a por-
tion defining the exhaust air discharge side
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chamber, and a portion defining the exhaust air
suction side chamber, the portion defining the
exhaust air discharge side chamber being larger
in volume than the portion defining the exhaust
air suction side chamber.

2. The sound attenuator according to claim 1, wherein

the supply air discharge side chamber has a suc-
tion port and a discharge port each of which is
formed on a corresponding one of two surfaces
of the housing, the two surfaces facing each oth-
er, and

the suction port and the discharge port of the
supply air discharge side chamber are at differ-
ent positions in a plane parallel to the two sur-
faces.

3. The sound attenuator according to claim 2, wherein

the exhaust air discharge side chamber has a
suction port and a discharge port each of which
is formed on a corresponding one of the two sur-
faces, and

the suction port and the discharge port of the
exhaust air discharge side chamber are at dif-
ferent positions in a plane parallel to the two sur-
faces.

4. The sound attenuator according to claim 3, wherein

each of the exhaust air suction side chamber
and the supply air suction side chamber has a
suction port and a discharge port, the suction
port and the discharge port each being formed
on a corresponding one of the two surfaces, and
the suction port and the discharge port of each
of the exhaust air suction side chamber and the
supply air suction side chamber are at a same
position in a plane parallel to the two surfaces.

5. The sound attenuator according to any one of claims
1 to 4, wherein each of the supply air suction side
chamber and the exhaust air suction side chamber
has a constant cross-sectional area of an air pas-
sage between a suction port and a discharge port.

6. The sound attenuator according to any one of claims
1 to 5, wherein each of the supply air discharge side
chamber and the exhaust air discharge side cham-
ber has a straight air passage between a suction port
and a discharge port.

7. The sound attenuator according to any one of claims
1 to 6, wherein the portion defining the supply air
discharge side chamber is a porous sound absorbing
material.
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8. Thesound attenuator according to any one of claims
1 to 6, wherein

the air passage forming members include a first
sound attenuating material defining the supply %
air discharge side chamber and the exhaust air
discharge side chamber, and a second sound
attenuating material defining the supply air suc-
tion side chamber and the exhaust air suction
side chamber, 10
the first sound attenuating material is a porous
sound absorbing material, and
the second sound attenuating material is
foamed plastic.
15
9. Thesound attenuator according to any one of claims
1to 8, wherein at least the supply air discharge side
chamber includes a resonator sound absorbing ma-

terial.
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