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(54) Silencer for air conditioner

(57)  In a refrigeration cycle including an indoor unit
heat exchanger, an outdoor unit heat exchanger, and a
throttling device (24,34,44,54), a silencer (21,31,41,51)
having a filter (22,32,42,52) formed by compressing a
single metal wire or un-cut strand wire inside is dis-

Fig. 1

posed. The silencer (21,31,41,51) suppresses noise re-
leased from the throttling device (24,34,44,54). The si-
lencer (21,31,41,51) prevents adverse effects of dust
generated in the refrigeration cycle on the refrigeration
cycle.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a silencer for
an air conditioner installed in a refrigeration cycle.

BACKGROUND OF THE INVENTION

[0002] A re-heat dehumidifying function generally in-
stalled in an air conditioner recently requires a decom-
pression device (throttling device) in an indoor unit. The
throttling device generates refrigerant noise, and itis im-
portant to reduce the noise in order to prevent the noise
from being directly transmitted to users in a room.
[0003] The refrigeration cycle includes a refrigerant
pipe for connecting a compressor, a heat exchanger in
an indoor unit, a heat exchanger in an outdoor unit, and
a refrigerant flow rate adjuster. The re-heat dehumidify-
ing function is dehumidifying without lowering a blow-
out temperature. The indoor unitincludes a decompres-
sion device for using a portion of the heat exchanger in
an indoor unit is used as a condenser, and other portion
of the exchanger is used an evaporator. And the heat
exchanger dehumidifies while raising a temperature at
one side as the condenser and lowering a temperature
at other side as the evaporator.

[0004] A refrigeration cycle having a conventional re-
heat dehumidifying function will be explained.

[0005] Fig. 5 is a diagram of a refrigeration cycle of
an air conditioner having the reheat dehumidifying func-
tion. The refrigeration cycle includes a compressor 11,
a four-way valve 12, an outdoor heat exchanger 13, a
decompression device 14, indoor heat exchangers 15
and 18, a dehumidifying valve 15, and a throttling device
17. A silencer 19 is disposed at both sides of the throt-
tling device 17. The silencer 19 mainly lowers a noise
generated from the throttling device 17, and is provided
at both sides of the throttling device 17.

[0006] These components are sequentially linked to
compose the refrigeration cycle. In a reheat dehumidi-
fying operation, refrigerant flows in a direction of arrow
A, and at this moment, the dehumidifying valve 16 is
closed, and the refrigerant flows into the throttling device
17. At this moment, a noise is released from the throt-
tling device 17.

[0007] A vibration absorbing rubber (not shown) for
absorbing the noise, or a muffler type silencer (not
shown) for stabilizing a state of the refrigerant at an inlet
of the throttling device 17 is provided in the throttling
device 17. Or at inlet and outlet of the refrigerant, or ei-
ther of them, a filter of porous material or mesh is dis-
posed to fragment vapor slag and straighten the refrig-
erant flow, thereby absorbing and dissipating the noise.
[0008] However, the vibration absorbing rubber can
not absorb the noise sufficiently. The muffler type silenc-
er is hard to stabilize the state of the refrigerant depend-
ing on change in state of the liquid refrigerant due to
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changes in air conditioning requirements or conditions,
and requires a large space for accommodating it.
[0009] Thefilteris effective for reducing the noise, and
is relatively small against the effect due to difference in
operating state, and is therefore considered to be a
more excellent method than the two methods mentioned
above. Regarding the filter, however, whole refrigerant
must be passed through the filter substantially, and a
considerably fine filter is needed, and the filter may be
often loaded with dust particles and the refrigerant cycle
may be closed. If an area of the filter is increased to
prevent this problem, a large space is needed for ac-
commodating it.

[0010] The filter requires a certain width for reducing
the noise, and may need plural phases, which increases
its cost. Or raveling or breaking of the filter itself may
form particles, and dust may be released from the filter
itself, and the refrigeration cycle may be clogged. Be-
sides, the filter, having uneven density, does not have
the silencing effect sufficiently, or the particles are re-
leased from the filter, and the dust may flow into the
throttling device.

SUMMARY OF THE INVENTION

[0011] A silencer is disposed in a refrigeration cycle
including an indoor unit heat exchanger, an outdoor unit
heat exchanger, a throttling device, and a refrigerant
pipe, and suppresses noise released from the throttling
device. The silencer includes a filter made of a com-
pressed metal wire having a thickness in a direction of
a flow of the refrigerant.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1isasectional view of a silenceraccording
to exemplary embodiment 1 of the present invention.
[0013] Fig.2is asectional view of a silencer according
to exemplary embodiment 4 of the invention.

[0014] Fig. 3isasectional view of a silencer according
to exemplary embodiment 5 of the invention.

[0015] Fig. 4 isasectional view of a silencer according
to exemplary embodiment 6 of the invention.

[0016] Fig. 5 shows a refrigeration cycle of an air con-
ditioner.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

(Exemplary Embodiment 1)

[0017] Silencers of air conditioners according to ex-
emplary embodiments of the present invention are pro-
vided in a refrigeration cycle shown in Fig. 5.

[0018] Fig. 1isasectional view of a silenceraccording
to exemplary embodiment 1 of the invention. In Fig. 1,
a filter-fixing member 23 for fixing a filter 22 is provided
inside of a silencer main body 21. The filter 22 is formed
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by compressing metal wires, such as iron wires. A throt-
tling device 24 which releases noise of refrigerant is at-
tached to the silencer main body 21 directly or via a lead
pipe. The refrigerant passing through the throttling de-
vice also passes basically through the filter 22. A copper
pipe 25 is connected to the silencer main body 21 op-
posite to the throttling device 24. The silencer is dis-
posed at least at both sides of the throttling device for
reducing the noise by stabilizing a state of the refriger-
ant.

[0019] The filter 22 has a specific thickness in a direc-
tion of a flow of the refrigerant, and is formed by com-
pressing iron wires. This arrangement provides a silenc-
er of compact size, low cost, and large noise lowering
effect.

(Exemplary Embodiment 2)

[0020] The filter according to embodiment 1 is formed
by compressing metal wires, such as iron wires, and
may create a little dust and be broken. According to ex-
emplary embodiment 2 of the invention, a filter, being
made of a metal wire, such as a single iron wire or a
single strand wire without intermediate cut, and there-
fore, the wire is hardly broken.

(Exemplary Embodiment 3)

[0021] In order to make the filter according to embod-
iment 1 have an uniform density for a great silencing
effect in a minimum space, according to exemplary em-
bodiment 3, the iron wire is once processed into a spiral
shape, and then compressed. This provides the filter
with the uniform density of a wire mesh, thus providing
a notable noise lowering effect.

(Exemplary Embodiment 4)

[0022] Fig.2isasectional view of a silencer according
to exemplary embodiment 4 of the invention. Inside of
a silencer main body 31, a filter fixing member 33 for
fixing a filter 32 is inserted. A throttling device 34 is at-
tached to one end of the silencer main body 31 directly
or via a lead pipe. In the silencer main body 31, a copper
pipe 35 is connected opposite to the throttling device 34.
The silencer main body 31 has a bypass hole 37 which
communicates with a bypass passage 36 of refrigerant
flowing by evading the filter 32. This silencer is provided
in the mainstream of the refrigerant, and most of the re-
frigerant passes through the filter 32 in the silencer main
body. If being mixed into a refrigeration cycle, dust may
be collected in the filter 31, which may thus be clogged.
In such a case, the refrigerant flows into the bypass pas-
sage of the filter 31 through the bypass hole 37. This
arrangement allows an operation of the air conditioner
to continue without affecting the refrigeration cycle.
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(Exemplary Embodiment 5)

[0023] Fig. 3isasectional view of a silencer according
to exemplary embodiment 5 of the invention. Inside of
a silencer main body 41, a filter fixing member 43 for
fixing a filter 42 is inserted. A throttling device 44 is at-
tached to one end of the silencer main body 41 directly
orvia a lead pipe. In the silencer main body 41, a copper
pipe 45 is connected at the opposite side of the throttling
device 44. The silencer main body 41 has a bypass hole
47 which communicates with a bypass passage 46 of
refrigerant flowing by evading the filter 42, and the by-
pass passage 46 is formed separately at outside of the
silencer main body 41. Even if dust formed in the refrig-
eration cycle is extremely collected in the filter 42 until
the filter 42 is clogged, the refrigerant flows in the bypass
passage 46, so that the dust may not affect the refriger-
ation cycle. In an ordinary state in which the dust is not
extremely collected in the filter 42, even if the flow of the
refrigerant is concentrated in the bypass hole 47, noise
of the refrigerant noise is not generated.

[0024] In this silencer, a passing resistance of the re-
frigerant flowing in the bypass passage 46 through the
bypass hole 47 is set larger than a passing resistance
of the filter 42 in which the dust is not collected extreme-
ly. Therefore, while the flow of the refrigerant is main-
tained, flow of refrigerant is not concentrated. The by-
pass passage 46 allows the silencer to assure reliability,
and to reduce the noise.

(Exemplary Embodiment 6)

[0025] Fig. 4 isasectional view of a silencer according
to exemplary embodiment 6 of the invention. Inside of
a silencer main body 51, a filter fixing member 53 for
fixing a filter 52 is inserted. A throttling device 54 is at-
tached to one end of the silencer main body 51 directly
orvia a lead pipe. In the silencer main body 51, a copper
pipe 55 is connected at the opposite side of the throttling
device 54. The silencer main body 51 has a bypass hole
57 which communicates with a bypass passage 56 of
refrigerant flowing by evading the filter 52. The bypass
passage 56 is formed by cutting a threaded groove be-
tween the silencer main body 51 and the filter fixing
member 53, at the outside of the filter fixing member 53
or at the inside contacting with the filter fixing member
53 of the silencer main body 51. Since the, bypass pas-
sage 56 has a specified passing resistance, the same
effect as in the silencer of embodiment 5 is obtained.
Moreover, unlike the silencerin Fig. 3, itis not necessary
to dispose the bypass passage 56 separately, and this
provides a low noise silencer of compact design and low
cost.

(Exemplary Embodiment 7)

[0026] According to exemplary embodiment 7 of the
invention, a flow rate in the bypass passage 56 accord-
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ing to embodiment 6 is set lower than that in the filter

52. Therefore, in case of abnormality in which the filter

52 is clogged, while the flow rate of refrigerant in the
bypass passage is maintained, the refrigerant is pre-
vented from flowing into the filter 52 in normal state, an %
thus a noise may be suppressed.

[0027] In the filter according to the foregoing embod-
iments, the metal wires employ iron wires of low cost,

but may employ other metal wires.
10

Claims

1. Asilencerdisposed in a refrigeration cycle including
an indoor unit heat exchanger, an outdoor unit heat 15
exchanger, a throttling device, and a refrigerant pip-
ing, for suppressing noise released from said throt-
tling device, said silencer comprising:

afilter formed of compressed a metal wire, said 20
filter having a thickness in a direction of a flow
of refrigerant.

2. The silencer of claim 1, wherein said metal wire is
a single metal wire. 25

3. The silencer of claim 1, wherein said metal wire is
an uncut strand wire.

4. The silencer of claim 1, wherein the metal wire is 30
spiral.

5. The silencer of claim 1, further comprising:

a bypass passage for allowing the refrigerant 35
to flow by evading said filter.

6. The silencer of claim 5, wherein a passing resist-
ance of the refrigerant flowing in said bypass pas-
sage is larger than a passing resistance of the re- 40
frigerant flowing in said filter.

7. The silencer of claim 5, wherein said bypass pas-
sage has a thread shape.

45
8. The silencer of claim 5, wherein a flow rate of the
refrigerant flowing in said bypass passage is small-
er than a flow rate of the refrigerant flowing in said
filter.
50
9. The silencer of claim 1, wherein said metal wire is
made of iron.
55
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Fig. 5
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